DK BUILDING CERTIFIERS

BUILDING REGULATIONS & FIRE SAFETY CONSULTANTS

SUITE 4, 470 SYDNEY ROAD, BALGOWLAH NSW 2093
PO BOX 929 BALGOWLAH NSW 2093

TEL: 400 2335 FAX: 9400 2405
emall:info@ckbuiding.com.au /? / f 0/ (

Our ref: 05062-1/dos ABN: 96 097 502 700

7" November 2005

The General Manager
Pittwater Council

P O Box 882

MONA VALE NSW 1660

Dear Sir

Re: 81 MYOLA ROAD, NEWPORT — NEW DWELLING + STUDIO + POOL
CONSTRUCTION CERTIFICATE DETERMINATION No 05062-CC
DA No N0872/04

Please find attached our determination of the Construction Certificate together with a
cheque for $30.00 being the lodgement fee for the above mentioned premises including
all relevant details for your records.

If you require any further information or explanation, please do not hesitate to contact
me.

Yours faithfully
DK Building Certifiers Pty Ltd

S S>——

Damian O'Shannassy - maibs
Executive Director




DK BULDING CERTIFIERS

BUILDING REGULATIONS & FIRE SAFETY CONSULTANTS

SUITE 4, 470 SYDNEY ROAD, BALGOWLAH NSW 2093
PO BOX 929 BALGOWLAH NSW 2093
TEL: 9400 2335 FAX: 9400 2405
email: info@dkbuilding.com.au
ABN: 86 097 502 700

Form 11 Construction Certificate

Determination

date of determination

Subject land
Address
lot no., DP/MPS, etc. volume/folio

Estimated Cost

Attachments

Plans and speci.Ecations approved
list plan no.(s) and specifications
reference

Determination

Approved (New Dwelling, Pool & Garage)

7th November, 2005

81 Myola Road, Newport NSW 2106

Lot No 2, DP 538888

$1,110,037.50

* Copy of receipt for payment of long service levy of
$2018.95,

¢ Home Owners Warranty Insurance Certificate No 369833
issued 9t August 2005

* Builders Details - Peter Barnett Constructions Pty Limited
- Lic No 97841C

e  Builders Quotation details

*  Document Transmittal from Peter Burford dated
25% October 2005 regarding compliance with DA
conditions

¢ Rainwater Harvesting Addendum prepared by Tier
Consulting Group Pty Limited dated 23 September 2005

*  Geotechnical Report from Douglas Partners Pty Limited

dated 12" November 2004

Thermal Performance Specification - Basix Commitments

Assessor Certificate

Basix Certificate

Sydney Water approval stamps dated 20% October 2005

Landscape Certificate from Andrew Lane of CAL Design

dated 27t October 2005

¢+ CC application form

Architectural Design Documentation as prepared by Peter
Burford, Architect, Drawing No C050970 sheet A1 undated,
drawing no C040102 sheet no A2, C040103 sheet no A3,
040104 sheet no A4, C040105 sheet no A5, C40106 sheet no 6,
040107 sheet no 7 dated 19t October 2005, drawing no
040107/1 sheet no A7 dated 30t May 2005




Window Schedules dated 19 September 2005, drawing no
C050601 W1, C050602 W2, C050603 W3, C050604 W4, C050605
W5, C050606 Wé, C050607 W7, C050608 W8.

Structural Engineering Design Documentation as prepared by
Bruce Delprado, Structural Consulting Engineer, dated
October 2005,Job No 04/46, Sheet Nos S1 A to S8 A,

Structural Engineering Design Documentation for swimming
pool as prepared by Structural Building Design Pty Limited,
dated October 2005, drawing no SY050174-S01, issue A,
Stormwater Management Plan dated October 2005, drawing
No 5Y050174-SW01 issue A

Landscape Design Documentation as prepared by CAL
Design, dated September 2005, Drawing Nos LP-00 to LP-13,
rev 01

Specification as prepared by Peter Burford Architect.

Applicant

Name

Address
Contact no. (telephone /fax)

Robert Allo

2137 Pittwater Road, Bayview NSW 2104

Ph: (02} 9901 8126 Mobile: 0411 473 173

Owner

Name
Address
Contact no. (telephone/ fax)

Robert & Elaine Allo

2137 Pittwater Road, Bayview NSW 2104

Ph: (02) 9979 6562 Mobile: 0411 473 173
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Certificate

Signature
date of endorsement
Certificate no.

Certifying authority

Name of certifying authority
if accredited certifier:
Accreditation no.

Contact no.

address

Development consent
Number and date of determination

BCA Classification

Certificate

I certify that the work, if completed in accordance with these
plans and specifications, will comply with the requirements of
Section 81A (5) of the Environmental Planning and Assessment
Act, 1979 & Clause 147(1)(e) of the Environmental planning and
Assessment Regulation 2000,

T

—

7t November 2005

05062-CC

Damian O’Shannassy

Accreditation Number 6175 ‘Dept of Planning - NSW’

Ph: (02) 9400 2335 Fax: (02) 9400 2335

Suite 4, 470 Sydney Road

Balgowlah NSW 2093

Development Application Number: N0872/04
Date of Determination: 11th April 2005

Class 1a, 10a & 10b

Page 3 of 3
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Hcme Warranty ®

certificate

of insurance

Peter Barnett Constructions Pty Ltd
24 Wolistonecraft Avenue
AVALON NSwW 2107

FORM 1
HOME BUILDING ACT 1089
Section 92
Certificate in respect of insurance

CONTRACT WORK

A contract of insurance complying with Section 92 of the Home Building Act 1989
has been issued by: Vero Insurance Limited ABN 48 005297 807

In Respect Of: Single Dwelling
At: Lot No: Unit No: House No: 81
Myola Rd

NEWPORT NSW 2106

Carried Out By:
Licence No:

Peter Barnett Constructions Pty Ltd
97841C

ABN: 69 002 703 380

Subject to the Act and the Home Buiiding Regulation 1997 and the
conditions of the insurance contract, cover will be provided to a
beneficiary described in the contract and successors in title to the
benefictary.

issued by Vero Insurance Limited:

Insurance services

AON

TOUR INSURANCS FaeTNee

HIA INSURANCE SERVICES P/L
ABN 84 076 460 967

An associated company of

Aon Risk Services Australia Ltd

PO Box 883

North Ryda BC 1670

Telephone (02) 9808 7222

Facsimile {02) 9808 7233

CLAIMS ENQUIRY LINE

1800 554 255

Certificate No: 369833
Builder's Copy

Issue Date 08/08/2005

Aon Risk Services Australia Ltd
ABN 17 000 434 720 act as Broker
for the Builder. A Tax Invoice has
been issued by

HIA Insurance Services Pty Ltd
ABN 84 076 460 967,

as authorised representative of
Aon Risk Services.

TAX INVOICE

Premium: $2,011.54
GST: $201.15
Stamp Duty: 110.63
Admin Chg: $123.35
Chg GST: $12.33
Total: $2,458.00

The insurer pays the broker a commission
of $201.15 on the above premium.

insurer:

- Vero Insurance Limited
ABN 48 005 297 807

vero'



Page 1 of 3

Peter Burford

From: "peter barnett” <pbarnett@bigpond.net.au>
To: <peter.burford@bigpond.com>

Sent: Friday, 21 October 2005 3:01 PM

Attach: header.htm
Subject:  Peter Bamnett Constructions - Alio Quote

~ONSTRUCTIONS PTYLTD  on 66 002 703 500

] 24 Wollstonecraft Ave
icorporating All Span Beams & Fioors AVALON NSW 2107

Phone (02) 9918 9483

Fax (02) 9918 0911

Mobile 0416 225 280
Emaii:pbarnett@bigpond.net.au

21 March 2005

Mr Peter Burford
Chartered Architect

166 Denison Street
NEWTOWN Nsw 2042

Preliminaries: Sediment controls, safety fences, portable toilet,
survey expenses, traffic control, equipment or hire, O.H.&S.

documentation, site facilities, signage, etc.............ce $18,000.00
Demolition:

Dismantling and recycling of all materials. Estimate only... ... $25,000.00
Concreting:

Ground floor slab and ISEAOON SHD. ..o $80,000.00
Plumbing:

Labour and Materials to provide hot, cold and waste services to

project. (No P.C. items) Estimate O oo $28,000.00
Electricai:

Wiring and laboyr costs to typical standards. (No light fittings, but ail

Switches and POWSIPOIMS). ot $25,000.00

21710720058
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Roofing and Stormwater:

AS PEr drawings..............c.ccoooooiiimmeoeeceeeoeee $29,000.00
Water Tanks:

AllOWANCE ONNY......c.oieee oo $4,000.00
Swimming Pool:

TYPICAL....cooo e $30,000.00
Carpentry:

All labour for the setting out, construction and detailing of the

building. Approximately 32 weeks duration.......................... $148,000.00
Pest Treatment:

Does not include monitoring.......................occoe $3,000.00
Under-floor Heating:

EStMate. ... e $3,000.00
Window & Door Joinery:

ESMate. ... $70,000.00
Gyprocking:

TOWO IBVEIS........ooo e $21,000.00

Studio & Garage:
Priced as a separate item; if the work was done in conjunction with
the house there may be cost savings...........ccocoooooooe $90,000.00

Kitchen Joinery and Appliances:
AlIOW. ... $25,000.00

Wardrobes, Laundry Joinery, Walk-in Robes, Entertainment
unit, etc:

AlOW ... $20,000.00
Steel, Structural:

ESHMALe........oooo e $20,000.00
Insulation:

AIOWANCE.........o e $10,000.00
Landscaping:

(We would not normally be involved in this activity). Allowance................... $40,000.00
Painting:

EStiMate. ... $25,000.00
Waterproof Membranes:

Courtyard and two bathrooms................cccooveo $5,500.00
Timber Stairs:..................ie $5,000.00

21/10/2005
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Pergola:

Steel frame and SIAINGSS WITES.... $8,000.00
Garage door with two SONDRIS: $3,000.00
Brickwork to all lower level walls: ... $27,000.00
Stainless Steel Handrails:

S $20,000.00
Bathroom:

Assessed as items, includes tiles and tiling, P.C. items, accessories,

0 FOUOTAIOOMS. ..o oo $32,000.00

Miscellaneous Building Materials:
Timber framing, bracing, floor joists, roof framing, flashings, lintels,

adhesives, bolts, naiis and SCTOWS i $34,000.00

Rendering:

Allowance for possible coatings to lower level.............. $10,000.00

Supervision:

On site supervision by Peter Barnett for the project duration,

PRIOXIMBEY 32 WEOKS. ..ot $19,000.00
Subtotal....... ... ... .. $877,500.00

Plus 15% to cover builder's staff, office overheads, fulfilling Taxation
requirements, phones and vebhicles, tools and plant, Workers

Compensation Insurances, Contract Works Insuranceetc...... $131,625.00
Quotation......... ...~ $1,009,125.00

Plus GST...... ... $100,912.50

Total $1,110,037.50

Warranty Insurance (typically $2,000.00 to $3,000.00).

217102005



DOCUMENT TRANSMITTAL

From Peter Burford Architect
153 Australia Street Camperdown NSW 2050
Ph (02) 95197398 Mobile 0425 310 088

To Damian O Shannassy at D K Certifiers
Date 25.10.05

Allo Residence - 81 Myola Road Newport

Enclosed are the following:

Construction Certificate Form

Original of stamped approved DA

Copy of stamped Sydney Water plans

Copy of builder's quote (

4 Sets of architectural drawings

4 sets of specifications ( architecturat spec and rainwater harvesting addendum)

Survey Drawing

4 sets structural engineering drawings —house and studio

4 copies structural engineering drawing — pool

Builders contact details are on the quote

Home Owners Warranty insurance certificate copy including builder’s license

number (97841C)

* B19 -4 sets stormwater details including statement that On Site Detention is NOT
required

* 4 sets Landscaping Drawings

* 4 copies of the Geotechnical Report

NOTES

B.28 — Street levels are not required in this instance as the access to the property is not
directly off a street but rather via a right of access through another block. Once on the
property there is hardly any grade at ali to the garage.

B60a and B64 — A copy of the engineering documentation for the House and Studio, and the
Pool is being forwarded to the Geotechnical Engineer today, and endorsement will be
forwarded to you with the next few days.

Long Service Levy Payment - the owner is paying the Long Service levy payment at Council
and will fax you a copy of the receipt today

Compliance with DA Conditions D1 1,015,016,038,085,D0208,0220 ~ are contained in the
General Requirements section of the Specification

Smoke Alarms - are located on the plans

Balustrade — We are using a proprietary balustrade system, System 316 from Fencing
Fabrications.
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FACSIMILE MESSAGE

From Peter Burford Architect
Fax (02) 9550 3241
153 Australia Street Camperdown NSW 2050
Ph (02) 95197398 Mobile 0425 310 088

To Damian O Shannessy
DK Certifiers Pty Ltd
Fax (02) 9400 2405

Date 08.11.05

Pages 11

Allo Residence - 81 Myola Road Newport

Hello Damian

Following are the foliowing
- - Thermal Performance Specification ~ Basix Commitments
- - Assessor Cerlificate pages 1 and 2
- - Basi Certificate — 7 pages

Thanks

Peter
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Thermal Performance Specifications - BASIX Commitments

These are the Specificanons upon whch the Certifind Assessment /s based ¥ ey vary fom drowings o oher wrillon
speciications. thage Specriications shalt loke precedence ﬂwwmmmueumw, thet
specipcation apples o ol insiances of thar alsmant if iemale specifications ars oalgilag for & busiding
extant of altsradle speciications must be cefaded below e / or Clesrly indicaiod on rekesnced docurnorts.
Fixed shading (eaves, pergolas, verandahs, awnings}
Eaves: Wiy 500 Offssl, 0
Other: ;
External walls . .
| FReria - AL AOGs. TOOT et T ol ——— - T e e T T
Insulation: R20
Colour.— Medlum
Irtemnal waily

Maileria:  Plagierboard on Sitds :

Windows . ' R |
Ama(md) 135
Glanag;  God floor Double Tow E'. Dble: Uw=3.31, SHGG=0.733, 1t floar Singie Low-e Sngl: Uw=4.8, SHGC0.602
Erime; Aluminiym
Int cover:  |iofand blinds

Ext coverLowres s per detal on plans : 1
= et 1]
Area [m2); 0 : _ / P-4
Type: R
Roof [ )A
Materizk  Melal Degh
Inagion:  Fol {Skalation) (Assn& en# §203{62 1
Cotour; Dark
Cellings RNGTET,
Materia: Plasterboard ’
Insolstion: R4.0 r3
Floors
Cavering:  Parquetry 10mm, Carpel, Ceramic Tike,
Malerlal:  Corcrate
Insulaticn;
Oviambation, Exporsilre, Ventilsfion and Ivikraion
Norménai / itue north offset 28 , Terrsin category Suburban * Roof ventiation: Standard
Sublloor vertiaton None Cones venglation: Yes | Living ares open ety No
Living eress seg, by doors: Ng . Slair open i baged areas: Ye; Seats lowindows, doofs; e
Exhaveit fars no dampers; o . Ventiizted skylighis; Na " Open fireplace no damper: Mo
Vanted downlighis: Ng Wall and ceifing venss: No .
|
iBy Drawing Title Drawing No Shest No

I?arg?itact CONSTRUCTION DRAWI NGS C050970 At
NSW 2050 COVER SHEET AND
398 fax (02) 9550 3241 DRAWING SCHEDULE
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Assessor Certificate

Single Dweliing (BCA Class 1)
Certificate Version 5.0. Priar versions not valid after 19 July 2004

Issued in accordance with the requirements of BASIX
THERMAL COMFORT - Simulation Method

| Assessor
Name; Paul Brennan Company: The House Energy Rating Company of Au Assr #: 20069
Address: 18 Garden Straet . KINGSFORD 2032 ‘
Phone: (02) 93450219 Fax: (02) 33496912 Email: info@house-energyratings.com.au
Declaration of Interest: The Assessor has provided design advice to the Applicant
Client
Name: Mr & Mrs Alin Company: None Specified
Address:
Phone: Fax: Email;
Project
Address: # 81 Myola Road NEWPORT NSW 2106
Applicant: as above LGA: Pittwater Council
Assessment
Date:  4/11/05 Job ID: PIT1624  Filename: PIT1594 Run#: 5 |
Software: NatHERS Version: 2,32 Climate Zone: 17
Proxies for materiats: Proxy ref #
Referenced documents
All details, upon which this Assessment has been based, ara included in the project documentation which has
been stamped ancd signed by the Assessor issuing this Certificate, as detailed below
Thermal Parformance Specification / Commitments attachad and affixed to drawings, page: A1

Drawings: At - AT W1, W2

Specifications:  Only specifications, detailed on Drawings identified above, have been referenced

ABSA Assessor Certificate Assessor & 20069 Certificate # 42031822 lssued: 04-Nov-05

THERMAL COMFORT - Simutation Method
The details must be entersd into your BASIX Assassment

Area calculations {M2)
Externat walls, windows and doors 315
Net Conditioned Eloor Area: 264

Concessions
Eligible Concessions: None

Predicted annual enefrgy loads (MIAE2/yaar)

Heating: 75
Cooling: 50

(sensible + latent)

Total: 125

- _]

ABSA Inc. Level 2 Sydney Building Information Centre 525 Elizabeth St Surry Hills NSW 2010
phone: (02) 8303 0565  fax: (D2) 8303 0566  email: admin@absa.net.ay www.absa net ay
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ABSA Assessor Certificate Assessor # 20069 Certificate # 42031622 Issued- 04-Nov-05

[ Thenmal Performance Specifications - BASIX Commitments

L THERMAL COMFORT - Simulation Method

if only one specification option is detafled for g building element, that Specification must 3pply to all instances of that element
for the whole project If altemate specifications are detailed for a building element, the location and extent of alfernate
specifications must be detailed below and 7 or cleary indicated on referenced documents,

Fixed shading {eaves, pergolas, verandahs, awnings)

The location, dimensions and opacily of ail shading structures must be specified on plans

Eaves: Width: 500 Offset (eave to window head), 0

Qther:

External walis

Matertal,  AAC Block 100mm, with ext. timber cladding

inswation: R2.0

Colour: Medium

mtema! walls

{ Material: _Plasterboard on Stude

| Windows

All window and glazed door types, dimensions, iocation and shading must be indicated on plans,

Area (m2): 135

Glazing:  Gnd floor:Double ‘low E'. Dble: Uw=3.31, SHGC=0.733, 1st floor: Single 'Low-g". Sngl: Uw=48, SHGEC=0,602

Frame: Aluminium

Int. cover:  Holland blings

Ext. cover; Louvres as per detail on plans

Skylights

Al skylight types, dimensions, location and shading must ha indicated on plans.

Area (m2}; 0

Type;

| Roof
Material:  Metal Deck
Insuiation: Foil {Sisalation)
Colour; Dark

Crilings

Material:  Plasterboard

insulation; R4.0

| Fioors
Caovering: Parquetry 10mm. Carpet, Ceramic Tile.
Material: Concrete

Fr————

Insulation:
| Orientatton, Exposure, Ventilation and Infiltration
Oriantation - nominal / true north offset 28 Terrain category Suburban
Roof ventilation: Standard Subfleor ventilation None
Cross ventitation: Yes ABSA Assessor stamp
Living area open to entry: No
Living areas separated by doors; No
Stair open to hested areas: Yes
Weather seals to windows and doors: Yes
Exhaust fans without dam ers' No
{ Ventiiated skyights: " No i Con* 42031622
Open fireplace without damper: Ne
Vented downlights: No
Wail and ceiling vents: Ne }

ABSA Inc. Level 2 Sydney Building Informatiorn Centre 525 Elizabeth St Surry Hills NSW 2010
Phone: (02) 8303 0565 fax: (02) 8303 0565 email. admin@absa. net au www.absa nat_au
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Vu L. LA WL TOUW FudT ANDEEY LANE LAKL

CAL

DESIGN

CAL DESIGN ABN 36 914 198 292
35 Blldtong Road Turamuma NSW 20674

cal.design@opiusnet.com.qu
Tel: {02) 9983 9345 Fox: {02) BOBD 8184

Ocicbher 27, 2005

Lamian O'Shannessy
D K Certifiars Pty Lid
Fax Mo, 9400 2405

RE: 1 MYOLA RAOD, NEWPORT — LANDSCAPE PLANS CERTIFICATION

We hereby confirm that the author of the landscape plans issued for construction
certificate, being dwg. no.s LP-00 through LP-13 issue B revision G inclusive, is Andrew
Lane, who is g qualified landscape architect (Blarch LNSW 1993) and an associate of
the Australian Institute of Landscape Architects (corporate memkbser].

We also coanfirm that the plans comply with the intent of Pitwater Council's
development control plan no. 23 as required under item 45 of the consent conditions
and have addrassed and are in accordance with the issues specified under item 45a of
the consent conditions.

fyou have any queries in relation to the documents or this statement please do not
hesitate to contact the undersignead.

Yours faithfully

ndrew®ane AAILA
Pariner

A e et e e

EARIN ]



DK BUILDING CERTIFIERS

PTY LTD
BUILDING REGULATIONS & FIRE SAFETY CONSULTANTS

SUITE 4, 470 SYDNEY ROAD, BALGOWLAH NSW 2093
PO BOX 929 BALGOWLAH NSW 2093
TEL: 9400 2335 FAX: 9400 2405
email: info@dkbuilding.com.au
ABN: 96 097 502 700

Application for a
Construction Certificate

1. Detalls of the appllcant

wE WO Wl >0 ower [ - ]

First name . Farily name
[Rogerr ] [Acvs ]
Fatwostno Stosinane S |
[ Q13 3 I PTThATER  ReaDd j
Suburty or fown. - ' : Stata Postcode
{ Ay vienn [ ] [Riey ]
Daytime telephone - Fax_ Mobile
| aa0 gize ] [ - NI NICETAVEY, ]
Emall ' ﬁ

boba Ho (b azm»\(,‘_‘r (2 e ‘I

. Identlfy the Iand

" Fiat'street no. - Swestrame =
L& j L""YC’L A K.:»qb ]

B ..-Suwrb.or‘m,wn L i — _
l kot ] {QroC_—. ]
‘Lotno. Section ' .

DPMPSno. " Volumentllo

;'DF’ 384409 : i

' Youcanfindthek DP/MPS no. and volus alls on a mep of the land or onthe

schedu Feandior i with

stlmated cost of the development 7 ) _
N 037 55] including GST




4. Describe the development
h Whatlypeofworkdo You propose 16 eamy out?
-Buildinig work E/
Subdfvi_slon work []
Describe the work

£RECTION oF aews RESIDEnCE S50 , STUB0
AND oo,

OEMO) 77080 oF £ xI1ST/NGE RESIDEN o=
D CRR PR T

For building wok what fs the class of the b 'nwig' undr the Bulding Code of Ausbralia?
TNE a (i, 1004 ;ob : o

Thig: can be found on the davolomwant

Has development consent baan grantad for the davelopment?

Nama'

| ERUQWAL—L—O ‘l EE_L.A nw:— AI_L.O — j

.Nme,ifyouarenmmapphcam L et mmsmﬂm"wumm‘
L&'?‘ae BoeroRD | ﬁ/em/mc:zj '

| ]95/0 o5 ‘]

Date received: 25/ 10,05 4 pi Building Certifiers Pty Limited
=N




OWNERS AUTHORISATION
AND

APPOINTMENT OF PRINCIPAL
CERTIFYING AUTHORITY

We RoGem 5 » ECArne A Lo of

Address: A1y Perroonter o>

'gA'YVrGVV R 1O

Telephone:  (h)_1979 6362 w_ 1901 §12¢ (Mobile) &'t %13 73

-

Fax: omail: bt)L;tZ\fIO e 22 ¢ anon il . Comm | Cles

hereby authorise A €7ER  BufroLtd to, (cross out if not applicable)

lodge a Construction Certificate applicalion with DK Building Certifiors Pty Ltd for the

proposed works being:-

at__ 8! MYoiaA  LeADd NGa-PoRT NS R 19g

Council; F’TTWATM DANo: MO &7 l./oy_

and appoint Damian O'Shannassy, Accredited Certifior No 6175 (Planning NSW) of Suite 4,
470 Sydney Road, Balgowlah NSW 2093, Ph: (02) 9400 2335, Fax: (02) 9400 2405 or
0402 029963 as the Principal Certifying Authority.

Signed: {k' %'L.A/-\_uuug [
ol |

Date: - toosm

NB: The original of this form must be returned together with the Construction
Centificate application.




NEW RESIDENCE, STUDIO AND
POOL

At
81 Myola Road Newport NSW 2106
For

Mr and Mrs Alio

Rainwater Harvesting Addendum
Prepared by
Tier Consulting Group Pty Ltd

09/23/2005




RAINWATER HARVESTING ADDENDUM

Addendum to General Specification for Plumbing and Drainage Works.

RAINWATER HARVESTING AND ASSOCIATED WORKS:
PREAMBLE:

A. Rainwater Recycling
Architectural, and Landscape Plans and Specifications and
Stormwater Schematics include harvesting and overflow details
of aboveground Round Corrugated Aquaplate Tanks and
underground Tanks to be specified. Rainwater supply for
external shower, all toilets, washing machine, landscape
irrigation and general exterior use is 10 be pumped from these
storage tanks as specified. Rainwater is to be harvested from
roof downpipes into storage systems - one above ground near
studio and another below-ground on the batter-slope to the
north west, below the master bedroom.

8. Mains Supply
Rainwater supply to be ‘backed up’ with mains through a Rain to
Mains diverter (rainwater prioritised).

C. Greywater Recycling (dual waste-water system)
Waste water from showers, basins and baths is to be separated
from all other waste-water and run parallel until below the crest
of Pan-handie. See Grey-water Schematic.

D. Stormwater
Overflow from all rainwater tanks are detailed in Stormwater
Schematics, Landscape Drawings and Architectural Plans and
Specification which together specify the intent of the stormwater
works.

NOTE:
Any discrepancy between documents should be clarified with Architect
prior to construction commencement or installation.

PAGE 1 - TIER CONSULTING GROUP PTY LTD - 9/23/2005




RAINWATER HARVESTING ADDENDUM

7. GENERAL SPECIFICATION:

1.1. Compliance:
The installation of rainwater tanks and associated works are to
be carried out in accordance with the Building Code of Australia
and all relevant Australian Standards.

1.2. Regulation:
All work should be completed in accordance with the NSW Code
of Practice Plumbing and Drainage with specific regard for the
requirements for rainwater tank plumbing as detaited in the
Cuidelines for the Installation of Rainwater Tanks on Residential
Properties: Part 1Plumbing Requirements.

1.3. Materials:
Materials used are to comply with AS/NZS 3500 -Part 1 - Water
Supply Section 2 - Materials and Products.

1.4. Statutory Requirements:
Sydney Water and Local Government procedures re
Notifications, Permits and Inspections are to be followed. A
Certificate of Compliance is to be submitted to Sydney Water
and the customer on completion of the works.

2. SOLAR HOTWATER
2.1. Supply and install Solahart - Split Solar/Gas (Instantaneous -
Rheem Integrity) with three collector/exchanger panels and 430
L on-ground storage tank as indicated on Architectural dwgs.
2.2. Supply and install separate small instantaneous (Rheem
Integrity 18's) for Kitchen and studio ‘Balinese’ shower (gravity
fed system).

3. TANKS:
3.1. Above-ground:
Supply and install (above—ground) 2050 L tank (Round

PAGE 2 - TIER CONSULTING GROUP PTY LTD - 9/23/2005



RAINWATER HARVESTING ADDENDUM

Corrugated Aquaplate - painted) 11 70d x 1850h equal to / or
better than Bluescope Tanks with 20 years material warranty
located as indicated on architectural plans.

Installation is to be in accordance with the manufacturers
requirements/recommendations. Studio tank to be installed on
aelevated steel stand (see architectural elevations) and fitted with
a mains top-up system. Rainwater to be harvested from studio
roof guttering fitted with leaf-guard equal to or better than
‘Gutta Arma’ and feeding tank overhead via 30mm PVC
pipework with leafeater and water diverter - First Flush device.

Tank is to be fitted with a standard strainer, 90 mm overflow, 2”
(50 mmy) sludge drain/fire take—off with ball valve on bottom
(15t corrugation and 1” (25 mm) take-off with ball valve on 2nd
corrugation.

3.2. Underground:
Supply and install 3 X 4,550 it. underground tanks (Lightweight
Polyethelene to AS/NZS 1546.7 to meet Australian Standards AS
4020 - products contact with drinking water and AS 2070 -
products contact with food) as indicated on architectural plans.

Tank manufacturers Warranty to be min 15 years - equal to
‘Action Tanks’ (see manufacturers specifications).

Follow /nstallation Instructions on Action Tanks (see below).
Rainwater to be harvested from dwelling roof guttering fitted
with leaf-guard equal to or better than ‘Gutta Arma’ and feeding
underground tanks via 100mm UPVC pipework as specified

below.

4. VALVES:

PAGE 3 - TIER CONSULTING GROUP PTY LTD - 9/23/2005




RAINWATER HARVESTING ADDENDUM

4.1. 2" Sludge, 1" Take-off and }2" Isolation valves to be DZR Brass
Water Ball Valves (WaterMarked Licence W110) - equal to or
better than Zetco.

5. PUMPS and CONTROL.
5.1. Supply and install pump, for Action Tanks, capable of
simultaneous supply 6 taps and suitable for large double story
family house equivalent to / or better than Davey M6051.

5.2. Pump (if constructed concrete tank):
Supply and install Davey M6051 (M Series Horizontal Multistage
Pressure System) with Supercell 105C Pressure Tank with
footvalve at bottom of 1%” hard-plumbed HP PVC suction line.

5.3. Supply and Install Rain to Main Diverter (refer consultant),
Float-switch, Dual Check-valves, Ball Valves, 15amp dual ext
GPO etc as consistent with and appropriate for switch-over
manual control of water source per intent of attached
schematics. Mains water diversion from meter to tank location
and back to house riser to be %" copper.

5.4. Control Housing:
Install all control mechanisms / valves located on outside of
garage wall (as per Architectural Plans and attached Schematic)
on level concrete slab in purpose built rainproof housing. All
components to be installed accessibly, with stop-cocks, unions
etc, in order to facilitate any maintenance as may be necessary
from time to time.

6. PIPEWORK:
6.1. Harvest Lines.
Use 90 mm EH UPVC for suspended pipe-work connecting
gutter down-pipes to tanks (100 mm UPVC for all underground
pipe-work). Follow best concealed route for gravity feed to tank
filler. Charged lines are to be fitted with accessible clean-

PAGE 4 - TIER CONSULTING GROUP PTY LTD - 9/23/2005




RAINWATER HARVESTING ADDENDUM

out's/inspection-eyes at lowest points. First Flush (Diverter) to
be supplied and fitted either to each downpipe or to {(combined)
system prior to tank filler. First flush capacity to be minimum of
10 L.

6.2. Suction Lines.
Use 1" High Pressure PVC from tanks and 1" flexible hose
immediately adjoining pump. Fit isolation valves and unions as
appropriate to enable maintenance of all serviceable units.

6.3. Supply Lines:
Use 5" copper to all subsequent points from pump. Fit isolation
valves and unions as appropriate to enable maintenance of all
serviceable units.

6.4. Mains Feed:
Source Mains Water supply from nearest point to tanks.

6.5. Overflow Line:
Install overflow pipework from tank in 100 mm PVC as
suggested and let into stormwater pit as detailed in Hydraulic
Documentation.

PAGE 5 - TIER CONSULTING GROUP PTY LTD - 9/23/2005
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DAVEY

Pressure Switch

Operated
Hydrascan

Controlled

DAVEY M SERIES HORIZONTAL MULTISTAGE PRESSURE SYSTEMS

Suction life in metres/feet
Nominal 3 5 .
Operating “ Pressure Seffings/Ronge | Connection Size
Pressure - : BSP

Model kPa/psi Output in litres /minute, gallons/hour inlet/outlet
M3041 250 58 51

Average sized homes with modern appliances and double storeys 053 3 767 674 N/R 200 - 400 kPa /1M
M3051 300 61 55 hin
Average sized homes with modern applionces and double storeys 075 43 806 127 N/R 250 - 500 kPo 1E/1I"M
ALAAT
M3061 400 60 56 g fyo
Multi level homes with medern appliances and long runs of piping 110 58 793 740 N/R 300 - 600 kPa 1E/1'M
Mo6041 200 108 98 90 e
Large multi storey dwellings, livestack, irrigation and commerciol use 075 29 1427 1295 1189 150 - 275 kPa /M
- M6051 300 108 101 97 S
({/ mmwnW and garden water supply 110 43 1427 1335 1282 250 - 500 kP /"M
“Ms061 350 108 101 98 p—
Large multi storey dwellings, livestock, irrigation and commerdial use 1.50 51 1427 1335 1295 300 - 550 kP T/CE'M
M8041 300 175 160 148 e
Farm & garden water supply, irrigation, commercial premises 130 43 2313 7115 1956 200 - 425 kPa 1AM

Davey M Series Horizontal Multistage Pressure Systems

For larger systems requiring higher flow or pressure, or where the preference is for all stainless steel pump components, inside
and outside, Davey M Series pressure systems are the answer. Control systems include a choice between Hydrascan and
Presscontrol for anti-cycling operation and protection against dry running as well as standard pressure switch and tank operation.
M Series can also be packaged with our Davey Monsoon 3C with up to 3 pumps operating (refer Packaged Pump Sets pg 39).




S5 YEAR

GUARANTEE

NOMINAL DRAW OFF CAPACITY IN LITRES

DAVEY

Tank
Capacity
Tank Model (litres)
Supercell 8C 8
Supercell 18C 18
Supercell 35¢ 3B
Supercell 50C _,;Wﬁfl_ﬁf
T i
Supercell 105C { Iﬂu
Supercell HP24C il
Supercell HP105C 105

PRESSURE TANKS

DAVEY

DAVEY

05/98

Supercell Pressure Tanks

DIMENSIONS
Max Pressure Switch Runge kPa (psi)
Pressure
Rating 50-250 | 50-300 | 200-400 | 250-400 | 250-500 | 300-600 | 500-1000) Diameter | Height Size Position
(kPa) (22-36) | (22-44) | (29-58) | (36-58) | (36-73) | (44-88) [ (73-145}| (mm) | (mm) | (BSP male)
700 22 30 32 24 33 34 N/A 200 300 /e Bottom
700 50 6.7 1.1 54 14 1.6 N/A 274 360 " Bottom
700 10.0 13.3 14.0 105 14.6 147 N/A 380 400 1 Battom
700 143 18.8 0.0 15.0 208 210 N/A 380 570 1" Side
700 300 394 420 315 437 441 N/A 500 680 A Side
1050 6.7 90 9.6 72 100 10.3 10.9 300 445 " Batiom
1050 300 394 420 s 437 4.1 477 500 680 '/ Side

SUPERCELL PRESSURE TANKS

il

For the best performance from your
pressure system Davey recommend
you check the air pressure in the tank
every six months. For further details
see your Installation and Operating
Instructions or consult your Davey

dealer.

f
<
—
)—‘\
~
T
R

Davey Supercell Pressure Tanks are designed to provide many years of reliable
service. These robust, hydro-pneumatic water pressure vessels are manufactured
from the highest quality materials in compliance with the strict requirements of
ISO 9002 quality standards.

All models are of the captive diaphragm design, with heavy duty butyl
diaphragms that comply with international standards for potable water
applications.

Not only do they look good from the outside but, inside, the tank shell
is protected from corrosion by a safe potable grade epoxy coating. For added
peace of mind, each tank is individually tested to guarantee its reliability.

These dependable tanks are available in a variety of sizes and in two pressure
ratings. They can be used for a variety of accumulator functions, such as:
e Household, farm or industrial pressure systems

e Hudrnnir heatina swstem s¥nancinn tanks



HOME PRESSURE SYSTEMS

Household Pressure Systems & Mains Boosting

Davey Home Pressure Systems represent the benchmark that others try to reach.
For decades Davey Home Pressure Systems have provided reliable water supply to
homes around the world.

The Davey range of household pressure systems is capable of supplying 25 lpm to
a maximum of 150 Ipm of water at pressures up to 67m.

Davey offers you the choice of controls for your pressure system. Choose from a
Pressure Switch, Presscontrol or Davey’s own Hydrascan® with anticycling action
and protection against dry running.

XP500H

D You can also choose between the simplicity of jet assisted centrifugal pumps like
the X| Ultra, or the higher efficiency and whisper-quiet operation of multistage
centrifugal pumps like the XP500H, or one of Davey’s Dynaflo® HS models.
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RAINWATER HARVESTING ADDENDUM

ACTION TANK INSTALLATION INSTRUCTIONS:

Underground Rainwater Management System

Correct instaliation of this Action Tank by a licensed plumber, as part
of the Action Rain Water Management System, is mandatory for
warranty and the quality of water stored.

All Action Tank’s must be installed by a qualified tradesman licensed
in the state and local authority in which it is being installed.

NOTE: Refer to www.actiontanks.com.au for current/latest version of
instructions,

Step 1 Excavation

+ 4550 litre Action Tank - minimum size of excavation approx.
2.2m x 2.2m sq by the depth of 2.2m from finished ground
surface level( discuss with your builder to determine final
ground level). To create a mound of approximately 100mm
around the top of the tank (which prevents water ponding
around pump box), backfill excavation with min. 100mm of
backfill material before placement of tank. (refer ‘Under Base’
below)

+ 3000 titre Action Tank - minimum size of excavation approx.
2.2m x 2.2m sq by the depth of 1.7m from finished ground
surface level( again discuss with your builder to determine final
ground level). To create a mound of approximately 100mm
around the top of the tank (which prevents water ponding
around pump box), backfill excavation with min. 100mm of
backfill material before placement of tank. (refer ‘Under Base’
below)

« water must not pond around the top of the tank and the base of
the pump box. (you can mound higher if required for
landscaping)

Step 2 Under & Around Base
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RAINWATER HARVESTING ADDENDUM

Action Tank must be placed on a level base of a minimum of
100mm of 5 to 7 mm Crushed Blue Metal free of rocks. Half fill
the tank with water then a pour 200mm min. thick ring of
Concrete around the base of the tank. As the tank itself is 2.2m
in height underground, this 100mm base will provide the
required 100mm mound around the top of the tank at ground

level. This will prevent ponding of water around the top of the
tank.

Step 3 Placement

position Action Tank in the hole to suit desired site connections
using lifting lugs on the Action Tank. Each system weighs
approx. 250 kg. * ENSURE SLINGS OR CHAINS DO NOT PRESS ON
PUMP BOX. if being installed with additional servant cells?
position other cells. Remove 50mm bungs at their bases and
make the connection between the celis with 50mm poly pipe (at
the bottom of the tank). Tighten all connections and proceed to
step 4.

Step 4 Back filling

The Action Water tank has been tested and certified by a
geotechnical Engineer not to pop out of the ground when
installed in accordance with these installation requirements,
even when the cell is empty and the external ground water level
is 200mm from the top of the Action Tank.

To back fill - Once tank is half full of water and 200mm thick
ring of concrete has been poured, it is very important to back fill
up to the under side of overflow outlet. To do so, protect pump
box and diverter chamber by covering with plastic and
backfilling evenly around the Action Tank with 5 to 7 mm
Crushed Blue Metal free of rocks. The use of specified backfill is
important to prevent floatation and minimize soil Settlement and
the risk of connection failure resulting in water contamination.

Step 4(A) Where no ground water is evident:
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RAINWATER HARVESTING ADDENDUM

1. Half fill the Action Tank with water through the overflow
hole while you complete any other excavations and service
preparation.

2. To back fill - It is very important to back fill up to the
under side of overflow outlet. To do sc protect pump box
and diverter chamber by covering with plastic and backfill
evenly around the Action Tank with 5 to 7 mm Crushed
Blue Metal free of rocks.

DO NOT DUMP FILL MATERIAL ON ONE SIDE AT A TIME OR USE MECHANICAL
COMPACTION OR WHEEL ROLLING.

note if the action tank is not connected to a roof water collection area
at time of instailation, it must be fully filled with water.

Step 4 B Where ground water or high water table exists (ie tidal areas.):
1. Dewater your excavation.

2. Place the Action Tank in position and fill with water while
maintaining dewatering.

3. Backfill as per step 2 above.

PLEASE NOTE: THESE REQUIREMENTS APPLY TO BOTH MASTER AND SERVANT ACTION
TANKS.

Step 5 Connections

Connect services as required i.e Roof water from downpipe to
first flush diverter, Overflow from tank to kerb or easement,
Mains water to top up valve located in pump box and Rainwater
from the tank system pump to the house, located in pump box.
NOTE: You must flush out mains water line before connection! A
pressure limiting valve will be required if mains pressure
exceeds 800kpa.

ACTION WATER MANAGEMENT SYSTEMS IN MOST CASES WILL REQUIRE NO OTHER BACKFLOW PREVENTION
DEVICES BUT YOU ARE ADVISED TO SEEK CONFIRMATION FROM THE RELEVANT LOCAL AUTHORITY OR
COUNCIL.
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RAINWATER HARVESTING ADDENDUM

Step 6 Inlet

The inlet stormwater pipe from the downpipes should rise out of
the ground and empty into the top of the first flush diverter. The
pipe should be deflected into the strainer with a 45degree bend
allowing for the easy removal of the 1mm leaf filter, for
cleaning.

Landscaping should make provision for over flow from the
strainer during periods of peak rainfall. This has been designed
like this to provide protection for the backflow prevention
device. The inlet from the first flush diverter into the main tank
is 100mm consideration should be given to the volume of water
/ m2 metres of roof space that is being directed into the tank
system. (maximum suggested water volume of 8|/sec or 170m?2
of roof space to be directed into each 100mm first flush
diverter, refer AS3500).

Step 7 Overflow

Instali the supplied 100mm non return flap valve and connect
the supplied diverter hose from the first flush diverter to the
overflow. (located inside pumpbox)

Step 8 Final Back fill

Top up to finished surface level with top soil free of rock and
stones that is suitable for planting. It is recommended that the
Action Tank is installed high enough to create a landscaping
mound of a minimum 100 mm or higher so as to prevent any
ponding of water around the top of the tank and the base of the
pump box.

FILL MUST NOT BE HIGHER THAN THE BOTTOM EDGE OF THE GREEN PUMP BOX.
Step 9 Commissioning Pump

Remove brass bung on the top of pressure pump housing and
fill slowly with water until full. Replace bung and ensure all taps
are turned off. Note: - The Orange Pump Digital controller will
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RAINWATER HARVESTING ADDENDUM

sense if there is no back pressure (i.e. No taps) and will shut
down after a short time. Connect a tap to the pump outlet line
and turn tap off. The pump will now shut off when pressure is
up. The digital display will display 00 kpa if prime has not been
successful. Repeat Step 8.

Step 10 Lid

Ensure pump box lid is installed and S/S screws are engaged
through the side of the box.

Step 11

Check that all strainers are clear of wrapping and other
obstructions and that all signage as required by the relevant
local authority has been installed. I.e. Non-Potable Water.

Step 12

Complete the owners manual enclosed with the warranty sheets
in the pump box. Pass them on to the builder or owner.

Electrician

If Action system is equipped with a 24v low level shutoff. Make
your connection in the externally mounted water proof box.

PAGE 10 - TIER CONSULTING GROUP PTY LTD - 9/23/2005




RAINWATER HARVESTING ADDENDUM

GREY-WATER HARVESTING AND ASSOCIATED WORKS:

Greywater Recycling (dual waste-water separation)
Grey-water waste from first floor bathroom and ensuite -
handbasins, baths and showers is to be diverted to a future
detention system (with overflow to sewer) for shallow
underground irrigation of landscape. All other waste-water
(W/C’s, sinks, tubs, dishwasher and all laundry water) to sewer
as normal.
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D ATN to MAINS DIVERTER

When vour tankwater starts running low,
the Rain to Mains Diverter will;

¢ Automatically switch water supply from pump to mains pressure!
e Switch back to pump supply when rainwater level is restored!
¢ Switches to mains pressure in the event of blackout or power failure!

o

T ights indicate mains or tank water in operation.
Qnerates pnmns up to 9 amps or 1.5 KW

Shuts pump down before running dry!

{ «—Mains Water Plumber to install
e appropriate backflow
valve in Mains prior to
g 7 - solenoid valve, and in
( +—Solenoid rainwater line after pump.
/ Valve
i

To House—

Float— D

=] Doal Clheck-valoe
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TECHNICAL SPECIFICATIONS

IR CHEEE TS UL 2 DUl VI

U MATERIALS OF CONSTRUCTION [ DIMENS{IONS |

L - “MATERIAL . .

. 2 : WEASERIALR 340 . ,

Dual check valve : ” ” I ‘ ” ” -
- Body D.R. brass )
- Valves Acetal U U L J U U
- Springs 304 stainless steel EE ‘ 1

Pressure control valve
- Body D.R. brass n eRA", i,N,“_@A.NKe H j

A

- Valves Acetal “ “
Rainwater check valve O T O
- Body Nylon
- Spring 316 stainless steel
- Seal Nitrile -
Pipework D.R. brass
Enclosure AB.S.
ELECTRICAL DATA
Supply voltage 220-250V
Supply frequency 50Hz
Max. full load current 3.8A
Enclosure class P23 .
Power supply lead length 2Zm g
Level switch lead length 5m OPTIONAL EXTRA'S
P/No 32028 - Pump Adaptor Kit (for ease of connection to Davey pumps)
P/Mo 32027 - Wall Bracket
CENTRE UNE OF
APPROVALS \SUITS 8mem FASTENERS RAINBANK® PIPE CONNECTIONS —
| 180
Complies with electrical standards : : :
AS/NZS3350.1:2002 Part 1 ;
AS193%91990¢ - Q¥ T T T T ;
Certificate of electrical suitability Q031331 }
Complies with plumbing standards :
AS/MNZS$3500-1-2003 including provision of
backflow protection when installed in EASTENING POINTS

{screws supplied)

compliance with product installation &
operating instructions.

Al dimensions in mm unless otherwise stated.

Watermark License |[PC20009.

This Kterature is not a complete guide to product usage. Further information is available from your Davey dealer, Davey Customer Service

Cenire and from the refevant product Installation and Operating Instructions. This data sheet must be read in canjunction with the relevant
product lnstafation and Operating instructions and all appiicable staturory requirements, Product specifications may change without notice.
& Davey and RainBank are registered trademarks of Davey Producis Pty Ltd. RainBank has patent pending.  © Davey Products Py Lid 2003

Wizt Davey Pumip an ling far turther iniarmation

Davey Products Pty Ltd International New Zealand

Member xlhe GUD Holdings Lid grnup 6 Lakeview D”Veg 220A Bush Read,

ABN 18 066 327 517 Scoresby, Austraba 3179 North Harbour, Auckland 1330

Head Office and Manufacturin Ph: +61 3 9730 9121 Ph: +64 9914 3680

& Lakeview Drive T fax: +61 3 9753 4248 Fax: +64 9 914 3685 -
DEPEND O N Scoresby, Australia 3179 E-mail:  export@davey.com.au Website: wwvydaveynz.co.nz

Pi: y'+51 397309222 E-mail:  sales@daveynz co.nz

Fax;  +61 387334100 Germany UsA

chffégg.;“;zﬁiziyégm'fg Kanlstrasse 47, 1005 N. Commons Drive ;

04275 Leipzig Aurora, Hllinois 60504 §

Ph. 1300 367 B&6 Phe +49 347 301 0412 Ph: <1 630 898 6976 {




RainBank®
-

Davey RainBank® controller will allow town and city dwellers to easily take
advantage of rainwater for applications, such as toilets and laundry.

With RainBank® you don’t have to worry about where your water is coming from -
it does the thinking for you - automatically. RainBank® automatically decides to
source rainwater first and then mains water only as a back-up.

Unlike most other systems, even in the event of a power failure, RainBank® can still
provide water for your toilet. Even in the unlikely event of a mains water
interruption, you can manually start the pump using RainBank® to supply the
rainwater you have.

Mains Water

RainBank®

Mains Inlet Y
Rainwater Inlet 34" F
Discharge 34 M
Maximum Design

Flow Rate 50 Ipm
Maximum

Pump Amps 4 A

Rainwater

Patent pending on RainBank®

Tfl\

£ RainBank  For above ground tanks and
=3 pumps

X RainBank/s For below ground tanks or
= submersible pumps

KRB35  Suits single toilet and loundry &
includes a JetPlus 350 pump
KRB50  Preferred opfion for average to
larger homes with 2 to 3 toilets and
loundry & includes a HP45-05 pump
KRB42  Specially suited 1o buried tanks,
and includes a D42A submersible
pump

Kit Options

Advanced control system for
rainwater harvesting

Automatically switches between rainwater and mains water supply.
Provides water saving benefits of up to 40%.

Incorporates easily with the plumbing of new and existing buildings.
Unique technology with patent pending.

Environmentally friendly.

Provides seamless mains back-up in the event of no rainwater or
electrical interruptions.

No double handling of mains water.

Adaptable to existing pumps and rainwater tanks.

Built-in backflow protection valve for added safety (complies with
AS/NZS3500).

Can be mounted on pump or on nearby wall.

No adjustment necessary.

Simple to install.




Fact Sheet WATZR

RAINWATER TANKS

Information for Plumbers

This Fact Sheet applies to rainwater tanks that collect roof water only. Plumbing work for tanks
includes “top up” from the mains supply or where the rainwater is plumbed to the toilet cistern or
washing machine. The information below provides a brief outline of the key requirements.

Plumbers should complete all work in accordance with the NSW Code of Practice Plumbing and
Drainage and foliow the specific technical requirements for rainwater tank plumbing that are detailed
in Guidelines for the Installation of Rainwater Tanks on Residential Properties: Part 1 Plumbing

requirernents.

1. Application must be made to Sydney Water on the standard PERMIT APPLICATION — for
Plumbing and Drainage Work at least 2 working days prior to commencement of the work.

There must be no direct connection to pipes carrying water from the mains supply.

Where approval is given by Sydney Water for top up from the mains supply:
+ a flow restrictor must be installed to ensure the filling rate is no more than two litres per
minute for every house, townhouse or strata unit supplied from the tank.
+ there must be a visible air gap (external to the rainwater tank} between the inlet pipe
from the mains supply and the maximum leve! of the rainwater in the tank.
4. Al tank outlets must be labelled “RAINWATER" on a metallic sign as specified in AS1319.

5. All pipes carrying rainwater must be labelled “RAINWATER”. This can be done using
identification tape for below ground pipe (made in accordance with AS2648) or adhesive
pipe markers for above ground (made in accordance with AS1345).

6. A backflow prevention device must be installed at the property meter to protect the mains
supply. The type of device varies in different situations. The details are as follows:

For above ground rainwater tanks:

20mm and 25mm meters Sydney Water will replace the existing meter free of charge
with & new integral dual check valve meter. This will be done either on receipt of the
customer’s rebate application form (where eligible) or by calling 13 20 92 to arrange for
the meter exchange.

32mm+ meters A dual check vaive must be installed adjacent to the meter. Please
note that costs associated with this are the responsibility of the property owner.

For below ground rainwater tanks:

A new meter is not required but a testable double check valve must be installed at the
meter due to higher risk to mains supply from underground tanks. Costs associated
with this are the responsibility of the property owner. The owner must aiso arrange for
a plumber to test the device once a year.

NOTE: In rare instances, Sydney Water may require a higher hazard backflow prevention device.

For further information contact Plumbing Policy, Standards and Regulation group on 9952 0576.

December 2002




Sydney

WAT<ZR

Plumbing Requirements

Guidelines for rainwater tanks
on residential properties

Amendment 1

Background

The Committee on Uniformity of Plumbing and Drainage Regulation in NSW (CUPDR) has reviewed and revised its
regulatory requirements for plumbing for rainwater tanks following a request from the NSW Government.

The Government has recognised that some consumers may wish to use rainwater for all domestic purposes,
including drinking, cooking, bathing and in hot water systems.

CUPDR recently issued Circular No.18, GUIDELINES FOR PLUMBING ASSOCIATED WITH RAINWATER TANKS IN URBAN
AREAS (WHERE A RETICULATED POTABLE WATER SUPPLY IS INSTALLED) which addresses this arrangement. That
circular replaces Circular No.17.

Circular No.18 permits the interconnection of the rainwater service with the on-site drinking water supply
provided that appropriate backflow prevention measures are in place.

Purpose of Amendment

Amendment 1 to Sydney Water Guidelines for
rainwater tanks on residential properties:
Plumbing requirements is intended to provide
plumbers with details of the new regulatory
position and Sydney Water's requirements in
regard to on-site interconnection between
the rainwater supply and the drinking water
supply.

This amendment sheet should be read
together with the original Sydney Water
Guidelines (April 2003) pictured opposite.

Where there is any conflict between the
Guidelines and Amendment 1, in terms of
the outlined requirements, Amendment 1
should be followed.

WATZR

= igel mes 4o rainwater tanks

witp pesrefents 3l propett e

Plumbing
requirements

NSW Health does not recommend the use of rainwater tanks for drinking purposes where a reticulated drinking
water supply is available to the customer.

It is important to ensure that the property owner/consumer is aware that the maintenance of a rainwater tank
and the quality of the water supplied from a tank is the responsibility of the owner, not the local water utility.

Plumbing Policy, Standards and Regulations 1 November 2003




Consumer choice

If consumer's wish to make wider use of the water from a rainwater tank they are now able to do so. There are a
number of plumbing configurations possible to enable consumers to make wider use of rainwater while stili

protecting the public drinking water supply.
Figures 1a and 1c on the following pages provide guidance as to acceptable piumbing configurations
o enable tank water to be used for ali purposes.

Where consumers prefer to limit their use of rainwater as previously accepted, the diagrams in Sydney Water’s

Guidelines are stifl an appropriate way of meeting the consumer and regulatory requirement.
This Amendment also pravides other alternatives to do this, in Figures 1b and 1d on the following pages.

Plumbing requirements

The following requirements reflect the changes to the plumbing regulations provided by CUPDR Circular No. 18. The
drawings on page 3 and page 4 provide guidance to plumbers for rainwater tank instaltations being designed,

installed and maintained with an interconnection to the on-site drinking water supply.

The key changes to Sydney Water's requirements for rainwater tank plumbing are as foliows:

1. Rainwater supply from above ground rainwater tanks may be interconnected to the on-site drinking water

service provided that suitable backflow protection is in place.

2. Containment protection - Where a rainwater tank is to be interconnected with the on-site drinking water
supply, Sydney Water’s mains supply is to be protected by installation of an authorised backflow prevention

device, suitable for the degree of hazard and sized to suit
the water service, fitted immediately downstream of the water meter.

3. If the drinking water service is 20-25mm DN and Sydney Water will permit a non-testable backflow
prevention device to be used, then Sydney Water will provide an integral dual check valve in the water

meter as backflow protection. (n this case no further backflow device will
be required for containment protection.
4. Zone Protection -Zone protection is also to be provided by instalfation of an autherised

backflow prevention device, suitable for the degree of hazard and sized to suit the water service.
The backflow prevention device shall be fitted immediately upstream on the potabie water service at the

point of interconnection.

These requirements reptace the following sections in the original Guidelines:

Plumbing Palicy, Standards and Regulations

Section Clause Page
2.2 b} 3
3.2 2" dot point 4

2

November 2003



Figure ia. Plumbing for above ground rainwater tanks
with a direct inter-connaction 1o the drinking
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Figure 1c. Plumbing for above ground rainwater tanks

with an Air gap and pump hy-pass

interconnection to the drinking water supply &
providing rainwater for ali purposes
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Figure 1d. Plumbing for above ground rainwater tanks
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Guidelines for rainwater tanks
on residential properties

Plumbing
requirements
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Plumbing for rainwater tanks
A guide for rainwater tank suppliers and plumbers

1. Introduction

Rainwater tanks can make an important contribution towards reducing the demand for drinking
water. However, certain requirements are necessary to protect reticulated drinking water and
wastewater systems and to ensure public health is not compromised.

If the installation of a rainwater tank (regardless of size) involves work affecting the water supply
system, sewerage system, stormwater drainage system, or any part of Sydney Water’s systems, then
such work can only be undertaken with Sydney Water's approval,

Sydney Water has developed the following guide on the technical and regulatory requirements for
plumbing from rainwater tanks. This is to ensure that the rainwater service cannot accidentally
backfiow into the drinking water main or be cross-connected to the drinking water supply within the

property. Any cross connection would change the quality of the drinking water.

As part of our Operating Licence and Customer Contract, Sydney Water has a responsibility to ensure
that the quality of drinking water supplied to our customers is maintained. As the plumbing
regulator in our area of operations, Sydney Water also has responsibil ity to ensure that the drinking
water quality is maintained within the customer’s property.

in this guide, you will find detailed requirements that must be met when installing drinking water
top-up for rainwater tanks, technical drawings and fact sheets that your customers can obtain from
the Sydney Water website.

You can find out more about rainwater tanks from our website www.sydneywater.com.au or by
phoning our Plumbing Policy, Standards and Regulation group on 9952 0576,

Council Approval

The NSW government has amended the State Environmental Planning Policy (SEPP 4) so that
rainwater tanks with a capacity of 10,000 litres or less do not require local council approval provided
they meet the conditions outlined in SEPP 4. Details are provided in Appendix 2.

Installation of rainwater tanks with capacity above 10,000 litres still require local council approval.

Plumbing requirements Information for rainwater tank suppliers and plumbers APRIL 2003 1



2. The guidelines

a) Application

These guidelines apply only to the plumbing for rainwater tanks that coil

residential propertis ect water from the roofs of

The guidelines do not apply to:

-+ Rainwater tanks that are not connected to the internai plumbing and do not have top-up from the
reticulated drinking water supply.

+  Tanks that collect ground water runoff.

+  Roof plumbing to the tank.

Rainwa‘_cer tanks on commercial and industrial properties need to comply with Sydney Water's Backflow
Prevention Policy and the New South Wales Code of Practice: Plumbing and Drainage.

b) Rainwater uses
Rainwater can provide an alternative source for the following:

«  toHet flushing

+  garden irrigation

«  washing cars

« filiing ornamental ponds

+  washing machines
In line with NSW Health recommendations, Sydney Water does not recommend the use of rainwater tanks
for drinking purposes where a reticulated drinking water supply is available to the customer.

tn this case NSW Health does not advise using rainwater for:

X drinking
X cooking or other kitchen purposes
X personal washing, such as baths, showers, hand basins and bidets,

2.1 Approval to install a rainwater tank

Under no circumstances is a rainwater tank permitted to be built over a Sydney Water maintenance
structure or within any Sydney Water easement, regardless of tank size.

Tanks not connected to the plumbing

Sydney Water’s approval to proceed is not needed unless the tank capacity is greater than 10,000 litres. If
the tank capacity is greater than 10,000 litres Sydney Water needs to assess whether the tank is situated a
sufficient distance from Sydney Water's sewer. This is the same requiremnent as for any proposed building
application.

A pian illustrating the location and size of the proposed rainwater tank must be supplied. Sydney Water's
standard building over sewer procedures will apply. If it is a sufficient distance from the sewer, then Sydney

Water or a QuickCheck agent can give approval.
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2.2 Sydney Water requirements
Below is a summary of Sydney Water’s main requirements regarding plumbing for rainwater tanks for
residential customers. Note: Words in italics are defined in Section 4.

a) Sydney Water needs to be informed of all proposed rainwater tank installations so that the meter
can be replaced with another containing a backflow prevention device.

b) There must be no direct connection between the rainwater tank and Sydney Water’s reticulated
drinking water supply.

¢) Anapplication must be made to Sydney Water if the property owner wants a top-up from Sydney
Water's drinking water supply to the rainwater tank, as this is defined as an indirect connection.

d) Top-up will be limited to a trickle top up to ensure that the water pressure to other customers is not
compromised.

e) Top-up to the rainwater tank is not permitted from the reticulated recycled water supply.

f}  In certain circumstances, Sydney Water can refuse to allow a connection from its system to the

rainwater tank.

Where a higher risk is assessed, Sydney Water may require the property owner to install a higher

hazard Backflow Prevention Device at the property owner’s cost.

h) The overflow from the tank should be directed to the stormwater system. it must not discharge to
Sydney Water's sewerage systemn.

i) Wwith all plumbing work, the plumber is required to make an application to Sydney Water at least two
waorking days before the commencement of work.

i} The plumber must arrange for the rainwater tank plumbing to be inspected by Sydney Water.
The ptumber must also submit a Certificate of Compliance to Sydney Water and the customer at

the completion of the work.

g
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3. Connecting properties to rainwater

3.1 Administrative requirements

+ The plumber is required to apply to Sydney Water for a permit to do the work as they would when
connecting any house service plumbing.

. §ydney_Water's plumbing inspector must be contacted when work is completed to carry out a final
inspection of the property before the Certificate of Compliance is submitted to Sydney Water and the

customer.

3.2 Rainwater tank plumbing regulatory requirements

+ All plumbing work is to be done or supervised by a licensed plumber in compliance with these
guidelines and the NSW Code of Practice: Plumbing and Drainage

+  Under no circumstances is there to be direct connection between the rainwater service and the
drinking water service,

Figure 1 provides a drawing of plumbing for above ground rainwater tanks with an indirect connection to

the drinking water supply.

a) Approved materials -2 metfu:!
straian
Materials used in the minwater tank plumbing must comply with AS/NZS 3500 Part 1 ¢ gﬂfﬂﬂfafds
Water Supply Section 2 Materials and Products it
Approved materials are those which have gone through the product approval process
and have had a licence granted to mark the product accordingly. The certifying body W e
e

provides the manufacturer with the following licensed marks to indicate that the
products comply with the relevant standard. To the right are the current three types of o
“Marks” that indicate that the product has been certified. l' Type Tested

RN

b) Pipes and labelling

Pipe materials to be used for rainwater need to be approved products and be clearly and permanently
identified ‘RAINWATER' continuously along the length. This can be done for below ground pipes by using
identification tape {made in accordance with A52648) or for above ground pipes by using adhesive pipe

markers {made in accordance with AS1345),

identification tape marked ‘RAINWATER' must be at least 75mm wide. The identification tape is to be
installed on top of the rainwater pipeline, running longitudinally, and fastened to the pipe at not more

than 3 metre intervals.
Every rainwater tank outiet must be labelled ‘RAINWATER’ on a permanent sign. An example is shown in
Figure 2. AS1319 provides direction as to appropriate layout, size and face materials for signs.
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¢} Proximity to other services
Rainwater pipes must be separated from any parallel drinking water service.

Above ground plpes

Any rainwater pipe instalted above ground must be a minimum of 100mm away from any drinking
water pipe.

Below ground pipes

An)t( rainwater pipe instatled below ground must be a minimum of 300mm away from any drinking
water pipe.

d) Backflow prevention
Check that ail the following backflow protection is in place:

Above ground ralnwater tanks
Sydney Water has replaced the oid meter with one containing an integral dual check valve for 20 -

25mm -
meters.

For meters 32mm or above, you need to install a duai check valve adjacent to the meter.

Below ground tanks
A testable backflow prevention device must be instailed at the meter. it shouid be noted that for below
ground tanks the cost of the device and its installation must be met by the customer.

The device must be tested annuaily. The cost of this annual check is to be met by the customer.

Testable backflow prevention devices

These must be tested by a plumber accredited by Sydney Water. Accredited plumbers are listed on our
website at http://www.sydneywater.com.au/html/yourBusiness/backflow/bckflw_plumber_search.cfm

A completed Backflow Prevention Device - Inspection and Maintenance Report must be forwarded within 2
working days of test compietion to:

Sydney Water Corporation
Backflow Prevention Group
Chatswood NSW 2067

For information on device testing requirements call 1800 680 636 or check out our website.
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e) Water meters

Where a rainwater tank is installed a meter with an integral dual check valve will be provided for each
property v_vrth a current 20-25mm water meter. Property owners will be requested to advise Sydney Water
when a rain water tank is installed at their properties for an Integral dual check vaive water meter to be
fitted free of charge.

20mm water meters with integral dual check valves

The dual check valves are built into the meters and will provide backflow protection to the drinking water
_supply system. There are no changes needed to the drinking water service installation requirements as the
integral dual check valve meters are of the same length as existing meters.

Plumbers will be able to identify the new integral dual check vaive meters by the longer “spud” at the end
connection of the meter. The check valves will also be visible from the end of the meter and plumbers
should ensure that they are not damaged during installation.

As Sydney Water will be providing 20mm drinking water meters with integral dual check vaives plumbers

may now use approved ball valves at the meter location as accepted in the Australian Standard AS/NZS
3500, Part 1, Clause 5.4. Using ball valves at the meter will lower the amount of water pressure loss within

the drinking water service and minimise future maintenance.
Contact Sydney Water on 13 20 92 to arrange for a replacement meter with an integral dual check valve

f) Top-up service
The tank must meet Sydney Water’s storage tank requirements if top-up is required. The inlet drinking
water service must have a visible air gap between the reticulated supply and the tank external to the

rainwater tank.

The drinking water top-up service will only be permitted as a trickle top-up. This maintains the drinking
water pressure for internal purposes when the tank is filling. it also limits pressure fluctuations when flow

to the tank turns on/oft.
Note: Top-up to the rainwater tank is not permitted from the reticutated recycled water supply.

Flow rate
For single residential properties, the flow rate of the trickie top-up into the tank from Sydney Water’s
reticulated supply must be restricted to a maximum of 2 litres/minute.

For tovenhouse or unit development, the flow rate of the trickle top-up into the tank from Sydney Water’s
reticulated supply must be restricted to a maximum of 2 litres/minute times the total number of

townhouses or units in the deveiopment.

Note: Sydney Water will generally allow an indirect connection between the tank and the reticulated
drinking water supply as long as the requirements outlined in 3a) to f) above are met. This is subject to the
disclaimer that, in accordance with the Customer Contract, Sydney Water is not responsible for any water

collected in a rainwater tank.
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4. Definitions

Above ground
rainwater tank

A tank collecting roofwater only which is either:
. fully above ground or

- at least half the tank is above ground and the view of and access to the iniet
pipe, air gap and overflow pipe are unobstructed.

Backflow
prevention
device

A backflow prevention device is a device, to prevent the reverse flow of water
from a potentially polluted source into the drinking water supply system. All
backflow prevention devices need to comply with AS/NZS 2845.1

Below ground
rainwater tank

A tank collecting roof water only which is either:

. fully or mostly underneath the ground

. where the view of and access to any one of the air gap, inlet pipe or
overflow pipe is obscured by the ground or something similar e.g. rockery or
garden bed.

There should be no possibility that surface run-off eg: on a sloping site will

drain to a rainwater tank.

Connection

See direct connection or in direct connection.

Direct connection

Direct connection occurs:

. where a pipe containing water from Sydney Water's reticulated supply is
directly connected into a tank or pipe containing water from a rainwater
tank, or

. where the outlet of a pipe containing Sydney Water's reticulated supply is
submerged beneath the surface of water from a rainwater tank.

Note: Direct connection is expressly prohibited in Sydney Water's Customer
Contract {clause 8.4) because of the risk of backflow of tank water into the

reticulated supply.

Dual check valve (DCV)

A device to prevent backflow ca used by backpressure, which incorporates two
independently operating force loaded non-return vaives.

indirect connection

indirect connection occurs between a rainwater tank and the Sydney Water
supply where the outlet of a pipe containing drinking water from the Sydney
Water reticulated supply is separated from the water in the rainwater tank by 2
visible air gap. This ensures that there is no possibility of the rainwater
backflowing into the Sydney Water supply.

Reduced pressure Tone {RPZ)

A backflow prevention device for high risk connections.

Standard connections

Connections of 20 - 25mm pipes.

Testable double
check valve

A device to prevent backflow caused by backpressure, which has two
independently operating force loaded non-return valves and incorporates

specific test points for in-service testing.

Trickie top-up

Trickle top-up is the slow filling of the tank from the drinking water supply. it is

designed to minimise effects on the reticulated system and allow for a
reasonable re-supply into the tank over a period of saveral hours.

visible alr gap

The unobstructed vertical distance through the free atmosphere between the
jowest opening of a water service pipe or fixed outlet supplying water to a
fixture or receptacie and the highest possible water level of such fixture or

receptacle.
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5. Related Sydney Water policies

Backflow Prevention Policy

Rural Water Supply Policy

6. Useful references

Sydney Water Customer Contract (2002) Clauses 8.1 and 8.4

Sydney Water Regulation 2000 Part 2 ‘Plumbing and Drainage’

NSW Code of Practice Plumbing and Drainage (Edition No 2) July 1999
AS/NZS 3500 National Plumbing & Drainage Code

N5SW State Environmental Planning Policy (SEPP) 4

Nationai Environmental Health Forum (1998)
Guidance on the use of rainwater tanks, NEHF Monographs, Water Series No. 3

NSW Health Circular 2002/1 -
Use of rainwater tanks where a reticulated water supply is available

For further information on these guidelines contact

Sydney Water
Plumbing Policy, Standards and Regulation

Phone 9952 0576
Email piumbing@sydneywater.com.au
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Figure 1

Plumbing configuration for rainwater tanks in urban areas with
reticulated supply

¢ Drinking water
& Main Backflow
Prevention Device

% External mains tap, required for house fire fighting.

Key to:

Basic risk control measures

A Gutter screen E Back flow prevention

B First flush device F Tank de-sludging

C Fine screen (mosquito) G Use of approved materials
D Air gap above tank (top up valive) H Signage
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Figure 2

Signage for rainwater tanks and outlets

Note: Background colour should be Yellow
Text is white on a black background

Tap symbol is black
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1 GENERAL REQUIREMENTS

1.01 Scope of work
The scope of work comprises:
¢ The demolition of the existing house and carport
e FErection of the new residence, studio and swimming pool
» installation of rainwater tanks
« Erection of retaining walls
« Completion of all paving and hard landscaping

Varicus other minor items as shown or specified
1.02 Standards and codes

The whole of the work shall comply with the requirements of:

The Building Code of Australia;

All relevant SAA standards;

The Home Building Act, and

The requirements of Pittwater Council which are imposed as conditions of the
Development Approval — a copy of the DA forms part of the documents.

1.03 Development consent

A copy of the Development Consent forms part of the documentation. The Contractor is
required to comply with the conditions of the Consent. The various conditions have been
incorporated into the appropriate sections of this Specification.

1.04 Construction certificate

The Architect will apply for the Construction Certificate through a private certifier. The
Contractor shali not commence demolition or construction until Pittwater Council has issued
an Authority to Commence Construction.

1.05 Approvals and notices

Give all notices, pay all fees and obtain all approvals including but not limited to the
Qccupation Certificate. Comply with the following conditions of the Development Consent:

Ad, To allow a principal certifying authority or another certifying authority time to carry out
critical stage inspections required by the principal certifying authority, the principal
contractor for the building site, or the owner- builder must notify the principal
certifying authority at least 48 hours before building work is commenced at the site if
a critical stage inspection is required before the commencement of the work, in
accordance with clause 162 of the Environmental Planning and Assessment
Reguiation 2000.

AB, Critical stage inspections are to be carried out in accordance with clause 162A of the
Environmental Planning and Assessment Regulation 2000.

E. MATTERS TO BE SATISFIED PRIOR TO I1ISSUE OF OCCUPATION CERTIFICATE

NOTE: The issue of interim or partial Occupation Certificates is not permissible
within the terms of this consent unless otherwise specifically stated. Prior to the issue
of an Occupation Certificate the principal certifying authority is to ensure that
Council’s assets, including road, kerb and gutter and drainage facilities adjacent or
near to the site have not been damaged as a result of the works. Where such
damage has occurred, it is to be repaired to Council's written satisfaction prior to the
issue of an Occupation Certificate or suitable arrangements put in place to affect
those repairs at a future date to Council's written satisfaction. Should this process not
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E10.

E10a.
E10b.
E10c.
E10d.

E10e

E10g.

E10i.
ES4.
E75.

E76.

E84.

E86.

E87.

E88.

£89.

be followed, Council will pursue action against the principal accredited certifier in
relation to the recovery of costs to affect such works.

NOTE: It is an offence to occupy the building or part thereof to which this consent
relates prior to issue of an Occupation Certificate.

A certificate prepared by an appropriate qualified person is to be submitted for the
following building components, certifying to the principal certifying authority that the
nominated works have been carried out in accordance with the Building Code of
Australia, relevant Australian Standards and any conditions of Development Consent.
Works are not to progress past this point until the principal certifying authority has
confirmed that this condition has been satisfied (see copy of form attached).

Ground floor levels

Subsequent floor levels

External Finishes EF-1

Roof ridge levels RL-1

Excavation and/or filling EX-1

Landscaping LS-1

Pool filter noise PFN-1

New electrical connections are to be carried out using underground cabling.

Backwash water from the pool filter is to be connected to the sewer prior to the issué
of a Construction Certificate.

A Resuscitation and External Cardiac Compression Chart is to be affixed in a
prominent location adjacent to the pocolispa, prior to the issue of a Construction
Certificate

The poolfspa is not to be used until the Occupation Certificate has been issued,
confirming that the project complies with the relevant standards and the conditions of
the development consent. The request for an Occupation Certificate is to be
accompanied by a copy of all the Compliance Certificates required by the conditions
of the development consent (see copies attached to DA Consent).

The building is not to be occupied or used until the Occupation Certificate has been
issued, confirming that the project complies with the relevant standards and the
conditions of the development consent. The request for an Occupation Certificate is
to be accompanied by a copy of all the Compliance Certificates required by the
conditions of the developrent consent (see copies attached to DA Consent).

Prior to issue of the Occupation Certificate, Form 3 of the "Geotechnical Risk
Management Policy" is to be completed and submitted to Council or the Accredited
Certifier. Certificates are to be submitted where the recommendations of the
approved Geotechnical Report Risk Analysis & Risk Management Report Project
36976, dated April 2004, prepared by Douglas Partners require sign-offs during the
construction phase to achieve the "acceptable level of risk" criteria specified in the
Geotechnical Risk Management Policy.

A positive covenant/restriction on the use of the land is to be created prior to the
issue of the Occupation Certificate where the recommendations of the approved
Geotechnical Report Risk Analysis & Risk Management Report Project 36976, dated
April 2004, prepared by Douglas Partners requires on-going maintenance/inspections
to ensure that the development achieves the “acceptable level of risk” criteria over
the life of the development.

A positive covenant is to be created on the titie to ensure the ongoing maintenance
and performance of the on-site stormwater detention system. The terms of the
covenant are to be in accordance with the Council's standard wording.

1.06 Materials
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Materials are to be new, the best of their respective kinds and suited to their particular

application, except where second-hand materials are specified.

Secondhand materials which are to be recycled from the site are scheduled in the Demolition

trade and shown on the drawings.

The colour, texture and substance of all exterior materials shall- be as detailed in the

Development Application and as set out in the Schedule of External Finishes and Colours.
1.07 Interpretation

Supply: Supply only - do not instali.

Provide: Supply and install.

Required: Required by the contract documents or by the local council or statutory authorities.

Proprietary: identifiable by naming the manufacturer, supplier, installer, trade name, brand
name, catalogue or reference number.

Standards: Use referenced Australian or other standards (including amendments) which are
current one month before the date of the contract except where other editions or
amendments are required.

Manufacturers’ or suppliers’ recommendations: Select, store, handle and install proprietary
products or systems in accordance with the current published recommendations of the
manufacturer or supplier.

1.08 Programme |
Before commencement of the work, the Contractor is to provide a programme for the works.

All trades shall work to the approved programme, and are to return to the site at intervals as
required to comply with that programme.

All appropriate trades are to attend regular co-ordination meetings on site.

Confirm the setout of the works particularly in relation to height prior to commencement of
any work.
1.09 Verification of levels and dimensions

The Contractor is to verify all dimensions and levels on site. The whole of the works is to be
set out in broad terms but not necessarily in detail prior to starting construction. Detail
dimensions and levels are to be checked in advance of construction during the progress of
the works.

Notify the Architect of any discrepancies and request an instruction prior to proceeding with
the works.

1.10 Protaction
Protect all fences and boundary walls designated for retention, and all trees and other

landscaping, from damage during the course of the works. Make good to any damage at the
Contractor's expense.

1.11 Housekeeping

Building materials shall not be placed on Council’s footpath, roadways, parks or grass verges
and a suitable sign to this effect shall be erected adjacent to the street alignment.

Unless otherwise specifically approved by the Council, all works, processes, storage of
materials, loading and unloading associated with the development, is to occur entirely on the
property. The Contractor is required to apply for specific permits available from Council for
the purpose.

Debris and surplus materials are to be removed from the site at regular intervals, and the site
is to be kept neat and tidy at all times.

Areas for storage of materials on site are to be agreed with the Architect.
1.12 Plant and equipment

Comply with the following conditions of the Development Consent:
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“‘D60. The footpath and adjacent roadway are to be kept free of obstruction by building
materials and/or plant. All concrete trucks, pumps and associated plant are to be kept
wholly within the site. No concrete or slurry is to be discharged into the street or the
street drainage system.

‘D61. If approved works are likely to cause pedestrian or vehicular traffic in a public place
to be obstructed or if works involve the enclosure of a public place, then a hoarding
or fence must be erected between the work site and the public place. If necessary,
an awning or other structure is to be erected, sufficient to prevent any substance
from, or in connection with, the work falling into the public place. Further, the work
site must be kept lit between sunset and sunrise if it is likely to be hazardous to
persons in the public place. Any such hoarding, fence or awning is to be removed
when the work has been completed. NOTE: Hoardings and temporary awnings
erected on or over public places are required to be subject to a separate approval
from Council.”

1.14 Toilet facilities
Comply with the following conditions of the Development Consent:
D75. Toilet facilities are to be provided at or in the vicinity of the work site during the
duration of the development.”
1.15 Approved plans

Comply with the following conditions of the Development Consent:

“D76. A stamped copy of the approved plans is fo be kept on the site at all times during
construction.”

1.16 Noise and vibration

Noise emissions must comply with the applicabie standards under the Protection of the
Environment Operations Act 1897. Vibration from the works must not be felt on any adjacent
property. The ¢
Contractor is to comply with all requirements and recommendations detailed in the
Geotechnical Report by Douglas Partners dated April 2004.

1.17 Dust emission and air quality

Materials must not be burnt on the site.

Vehicles entering and leaving the site with soil or fill or waste material must have their loads
covered.

Dust suppression measures must be carried out to minimise wind-borne emissions in
accordance with the NSW Department of Housing's 1998 guidelines ~ Managing Urban
Stormwater: Soils and Construction. Odour suppression measures must be carried out so
as to prevent nuisance occurring at adjoining properties.

1.18 Permits

The Contractor is to make application to Council for any permits required in relation to on-
street mobile plant, hoardings, storage of building materials and building waste containers
(skips} on Council's property and kerbside restrictions and construction zones.

1.19 Construction hours
Comply with the following conditions of the Development Consent:

‘D89. The hours of construction are restricted to between the hours of 7.00am and 5.00pm
Monday - Friday and 7.00am to 1.00pm on Saturdays. No works are to be carried out
on Sundays or Public Holidays. Internal building work may be carried out at any time
outside these hours, subject to noise emissions from the building or works not being
audible at any adjoining boundary.”

1.20 Site Management
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Comply with the following conditions of the Development Consent:

D220. A clearly legible "Site Management Sign" is to be erected and maintained throughout
the course of works on the site. The sign is to be centrally located on the main street
frontage of the site and is to state in clearly legible lettering the following:

. Builder's name, builder's telephone contact number during work hours.

* A site fence and/or silt and sediment control fence is to be erected and
maintained during the course of works along any street frontage boundary to the
site.

*  Street levels are to be obtained for the construction of any access driveway
crossing between the site and the constructed roadway in accordance with
Condition B27.

* A Road Opening Permit, issued by Council, must be obtained for any road
openings or excavation within Councils Road Reserve associated with the
development of the site, including stormwater drainage, water, sewer, electricity,
gas and telephone connections etc. During the course of the road opening
works the Road Opening Permit must be visibly displayed at the site.

* No other works are to be carried out in Councils Road Reserve without its
approval.

= No skip bins or materiais are to be stored on Council's Road Reserve.
1.21 Completion

Warranties: Name the owner as warrantee and give the owner copies of manufacturers’
warranties. Provide any required additional guarantees and warranties.

Instruction manuals: Give the owner manufacturers’ instruction manuals.
Cleaning: Remove rubbish and surplus material from the site and clean the work throughout.
Operation: Ensure moving parts operate safely and smoothiy.

Chemical termite barriers: If a chemical treatment has been used, provide the Architect with
a certificate of completion to AS 3660.

Surveyor’s certificate: Provide the Architect with a certificate which confirms that the work,
including boundary fences, has been correctiy located. Provide additional survey information
as required by the conditions of the Building Approval, particularly in relation to height.

Services layout: Provide the Architect with “as installed” drawings which show the location of
underground services.

Authorities’ approvals and fees: Obtain all approvals and pay all associated fees. Provide
the Architect with evidence of approval of the local council and statutory authorities whose
requirements apply to the work.

Keys: Provide two keys for each set of locks keyed alike and two keys for each lock keyed to
differ.

1.21 DA Conditions
The builder shall comply with all Development Consent conditions including the following:
D15. Pool fencing is to be designed and located in accordance with the Swimming pool
Act 1992, AS 1926. 1-1993 'Fencing for swimming pools', AS 1926.1-1985 * Location of fencing
for private swimming pools’.
D.16 Water conservation devices with an AAA rating must be installed, including tap flow
regulators, shower head roses and dual flush toilets. All new hot water systems are to have a
minimum rating of 3.5 stars.
D.38 Compliance with the Schedule of External Colours and finishes: roof — ‘Deep Ocean’,
walls — timber with ‘Woodman's Lime Wash’ and steel with grey tone paint.
D.85 All external glazing is to have a maximum reflectivity index of 25%.
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D.208  The studio building is not to he adapted for occupation as a separate occupancy or,
where relevant, adapted for commercial/industrial activities, without prior Development
consent.

2.00 demolition
2.01 Standards and codes
Comply with all applicable current standards and codes including but not limited to:

e AS 2436 - 1981 Guide to noise control...and demolition sites.
AS 2601 - 1991 The demolition of structures.

2.02 Scope

Demolish all the existing buildings on the site, including the demolition of the existing
concrete slabs and existing retaining walls as indicated on drawings.

Provide aill necessary toms and props to ensure the stability of the building.
No items are to be salvaged for the Owners.

2.03 Hazardous materials
All asbestos bearing material is to be removed and disposed of by experienced personnel
using methods set out in the National Occupations and Safety Commission document No,
3002: Guide to the control of asbestos in buildings and structures (1988) and No 2002
Code of practice for the safe removal of asbestos (1988).

Comply with the following conditions of the Development Approval:

“C10. In the event that asbestos is on a site or building under demolition or construction,
WorkCover NSW is to be contacted to ascertain the appropriate response, to ensure
the safety and protection of existing and future workers and residents.

An Asbestos Removal Contractor licensed by WorkCover NSW is to
handle/remove/transport and dispose of any products containing asbestos in a
manner approved by the Environment Protection Authority.
Asbestos can only be disposed of at a landfill site nominated by Waste Services
NSW for that purpose. An appointment must be made with Waste Services NSW to
dispose of asbestos materials at the nominated landfill.

“D11. Any proposed demolition works shall be carried out in accordance with the
requirements of AS2601-1991 "The Demolition of Structures”.
Amongst others, precautions to be taken shall include compliance with the
requirements of the WorkCaover Authority of New South Wales, including but not
limited to:

1. Protection of site workers and the general public.

2. Erection of hoardings where appropriate.

3. Asbestos handling and disposal where applicable.

4. Any disused service connections shall be capped off.

“Council is to be given 48 hours written notice of the destination/s of any excavation
or demolition material. The disposal of refuse is to be to an approved waste disposal
depot.

“D12. In order to ensure safe handling of asbestos materials, the re-use or sale of asbestos
building materials is prohibited.”

2.04 Adjoining Properties
Protect all adjoining properties from damage during demolition. In particular, the house at No
77a Myola Road is to be protected by a hoarding during demolition of the existing carport so
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that no demolished material is allowed to fall onto the house or the property... The owners
are to be notified prior to the commencement of demolition.

2.05 Completion

The demolished materials shall become the property of the Contractor, and shall be removed
from the site. .

In particular, ensure that there are no timbers left in contact with the ground.

3.00 excavation and siteworks

3.01 Standards and codes
Comply with all applicable current standards and codes including but not limited to:

AS 1289 Methods of testing soils.

AS 3798 1996 Guidelines on earthworks for commercial and residential developments.
AS/NZS 4200 1994 Pliable building membranes and underlays.

AS 2870- 1996: Residential slabs and footings — construction.

3.02 Council Instructions

“D23.

“D28.

‘D34

“D35.

*D36.

D220

Adequate measures shall be undertaken to remove clay from vehicles leaving the
site s0 as to maintain public roads in a clean condition”

Ali excavated material is to be removed from the site unless otherwise directed by
the geotechnical engineer. This is due to the site's location in an area identified as,
being subject to possible landslip.”

All excavations and backfilling associated with the demolition or erection of a building
must be executed safely and in accordance with appropriate professionai standards.”

All excavations and backfilling associated with the demolition or erection of a building
must be properly guarded and protected to prevent them from being dangerous to life
and property.”

Where excavations extend below the level of the base of a building on an adjoining
allotment of land, the person causing the excavation must preserve and protect the
building from damage and, if necessary, underpin and support the adjoining building
in an appropriate manner.”

[Part of clause only] A site fence and/or silt and sediment control fence is to be
erected and maintained during the course of works along any street frontage
boundary to the site.

3.03 Designated slip area

The site is in a designated slip area. The works are to be carried out strictly as described in
the documents prepared by the Structural and Geotechnical Engineers, and no additional
excavation is to be carried without specific permission.

3.04 Erosion and sediment control

Control erosion and surface runoff from disturbed soil including but not limited to the
construction of banks and barriers to divert and control water flow, and the provision of hay
bales, geotech fabric and similar filters to prevent migration of suils.

Comply with the following clauses of the Development Consent;

“D20.

‘D21,

3.05 Scope

Temporary sedimentation and erosion controls are to be constructed prior to
commencement of any work to eliminate the discharge of sediment from the site.

Sedimentation and erosion controls are to be effectively maintained at all times
during the course of construction and shall not be removed until the site has been
stabilised or landscaped to the Principal Certifying Authority's satisfaction.”

The scope of work of this trade includes excavation as shown the drawings and as necessary
for the full and proper completion of the works.
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Excavation for services is the responsibility of each particular trade.
3.06 Excavation and backfilling
Allow for excavation in rock.

Excavation is to bi in accordance with the requirements and recommendations of the
Geotechnical Report April 2004, by Douglas Partners. '

Excavate, backfill and compact to the satisfaction of the engineer,
Provide 100mm of compacted hardcore under all concrete slabs, blinded with sand.

Work to the levels shown on the drawings and to instructions which will be given from time to
time by the Architect.

Comply with the following conditions of the Development Consent:

“D23.

IKDZB-

11034

“D35.

*D36.

D220

Adequate measures shall be undertaken to remove clay from vehicles leaving the
site so as to maintain public roads in a clean condition”

All excavated material is to be removed from the site unless otherwise .directed by
the geotechnical engineer. This is due to the site's location in an area identified as
being subject to possible landslip.”

All excavations and backfilling associated with the demolition or erection of a building
must be executed safely and in accordance with appropriate professional standards.”

All excavations and backfilling associated with the demolition or erection of a building
must be properly guarded and protected to prevent them from being dangerous to life:
and property.”

Where excavations extend below the level of the base of a building on an adjoining
allotment of land, the person causing the excavation must preserve and protect the
building from damage and, if necessary, underpin and support the adjoining building
in an appropriate manner.”

[Part of clause only] A site fence and/or silt and sediment control fence is to be

erected and maintained during the course of works along any street frontage
3.07 Noise and vibration

Noise emissions must comply with the applicable standards under the Protection of the
Environment Operations Act 1897. Vibration from the works must not be felt on any adjacent
property.
Vibration is to be limited to the levels detailed in the Geotechnical Report April 2004, by
Douglas Partners.
3.08 Tree protection
Install exclusion fencing/tree protection fencing to protect significant trees to be retained. Star
pickets and mesh are adequate.
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3.09 Termite protection

Provide physical termite barriers fo all new work, and ensure that there are no bridges that
would allow termites to access timber members.

3.10 Completion
Remove all surplus spoil from the site.

4.00 concrete
4.01 Standards and codes
Comply with all applicable current standards and codes including but not limited to:

SAA HBB4: Guide to concrete construction.

AS 1012. Testing concrete.

AS 1304 1991: Welded wire reinforcing fabric for concrete.
AS 2870 1996 Residential siabs & footings.

AS 3600 1994: Concrete structures.

AS 3610 1995: Formwork for concrete.

ASINZS 3727: Guide to residential pavements.

4.02 Scope

Provide all vapour barriers, reinforcing steel and concrete as required for the work.
4.03 Instructions

Work to the Structural Engineer's drawings.
4.04 Extent

Perform the following works:

+  Construct new concrete footings for the residence and studio and for posts and bases
for steps.

Construct new footings for retaining walls.

Construct new footings for all water storage tanks

Construct new swimming pool

Build in all fixings, straps, holding boits etc water stops and the like as required.

4.05 Materials

Item Location
e Vapour barrier: 0.3 mm thick polythene.
e Concrete: As shown on the Structural Engineering documents.
. Use no additives without written approval of the Structural Engineer.
4.06 Inspection
. Inspect conditions on site before starting work. Start of work means total acceptance
of conditions.
. Give 48 hours notice to the Superintendent when fabrications may be inspected by

the Structural Engineer before delivery. Steel components bent or buckled before erection
will be rejected.

. Prepare surfaces to receive concrete smooth, clean & stable under concrete load.
4.07 Execution

Work to the Structural Engineer's drawings.
4.08 Inspection

Inspect conditions on site before starting work. Start of work means total acceptance of
conditions.
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Give 48 hours notice to the Superintendent when fabrications may be inspected by the
Structurat Engineer before delivery. Steel components bent or buckled before erection will
be rejected.

Prepare surfaces to receive concrete smooth, clean & stable under concrete load.
4.09 Execution
Co-ordinate the installation of pipes, cables, conduits etc to be built into the work,

Place reinforcement, secure in place & prevent movement during pour. Maintain required
concrete cover.

Comply with the Structural Engineer's requirements for joints, splices etc.
Finish exposed floor surfaces steel trowelled to match existing adjacent.
Provide setdowns for concrete screeds. Provide fall to outlets:

Cure finished concrete as required by the Structural Engineering documents.

Slump Tests: Carry out slump tests as required by the Structural Engineer. . Tests and
rejection criteria will be in accordance with AS 3600.

Vibrate concrete to achieve compaction. Do not “travel” vibrators.
Strip formwork in accordance with Table in AS 3610 “Minimum Stripping Times”.
4.10 Floor Heating System

Devitex cable system is to be installed in concrete slab under all floors designated for a stone
or tile finish. System is available from Floorheat (Australia) Pty Limited. System is to be
installed and tested in accordance with manufacturer's instructions.

5.00 concrete masonry
5.01 Scope
Construct all retaining walls as indicated on drawings.

Supply all labour and materials. Build in miscellaneous items (ftashing, wall ties, damp proof
course, anchors etc.)
Provide all staging, scaffolding & cleaning.
5.02 Co-operation
Co-operate with all other trades as required and as necessary.
5.03 Compliance
Comply with applicable clauses of the current edition of the following codes and standards:
e AS/NZS 2904 Damp proof course & flashings.
o AS 2975 Accessories for masonry construction.
e AS 3700 Masonry code.
5.04 Materials

Item Description

Blocks: Sizes: 390 x 190 x 190mm
Type Hallow
Strength: Refer Structural Engineering docs
Colour: Natural concrete.

Mortar: 6 parts sand, 1 part cement, 1 part hydrated lime.

Reinforcement: Refer Structural Engineering documents.

Wall ties: Refer Structural Engineering documents.

Damp proof course: Heavy duty Alcor.

Expansion (control) joint: Refer Structural Engineering documents.

Lintels: Refer Structural Engineering documents.

Bond beams: Refer Structural Engineering documents.
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5.05 Preparation
Inspect conditions at site before starting work

Review work with other trades, piping, ducts etc. Clean base before laying masonry. Set
door frames plumb and brace.

5.06 Execution
Start of work means total acceptance of conditions.

Work to the documents provided by the Structural Engineer. Bed joints to be 10mm thick.
Construct walls of hollow concrete blocks laid in stretcher bond with joints struck flush with
the trowel for face finish externally. Install ties to anchor masonry to doors: grout up jambs
and heads of door frames as the work proceeds. Clean with 5% hydrochloric acid to face
work.

Core fill walls to the documents provided by the Structural Engineer.

6.00 brickwork
6.01 Scope

Lay brickwork to form inner skin to all ground floor wails to residence.

6.02 Standards
Brickwork shall comply with AS1640.

6.03 Bricks Generally ,
Allow to lay dry pressed commons of evenly burnt clay to areas as indicated on architectural
drawings.

6.04 Storage
Bricks shall be unioaded by hand and stacked neatly. Do not tip. Protect from moisture.
Store bricks on site a minimum of seven days prior to laying in such a manner as to prevent
contamination of mud, dust or salts from the ground or materials likely to cause staining or
defects.

Bricks shall be wetted before laying.

6.05 Workmanship
Perform all operations necessary for the proper execution of the work, such as cutting,
chasing, bonding and making good. Build in as necessary all flashings, DPC's, arch bars,
frames, straps, bolts, lugs, wall ties, metalwork, sills, joists and the like.

Carefully set out and leave openings for other trades to eliminate cutting. Keep beds level
and perpends vertical, keep arises, quoins, jambs, reveals and wall faces plumb. Carry no
part of the work more than 1000mm above any adjoining work.

6.06 Mortar
Mortars for brickwork shall comply with as 123 mix mortar in batches and quantities sufficient
only for immediate use.

In gradients shall be Portland cement, hydrated lime, Lumpily or other approved brand and
sand.

6.07 Mortar Joints
All mortar joints, unless otherwise noted or specified, shall be an even thickness of 10mm to
both bed joints and perpends for brickwork.

6.08 Bond
All brickwork shall be built in stretcher bond.
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6.09 Reinforcement
Joint reinforcement for crack control of brickwork shalt conform to AS Int 325. Reinforce walls
with continuous rolls of ‘Bricktor’ or similar galvanised mesh 80mm wide with one ribbon to
each 11mm walling thickness well lapped at junctions and securely bedded every tenth
course.

6.10 Damp Proof Course
Install damp proof course to new and existing walls of ground floors at a level below finished
floor level and engaged with membrane of slab. Each DPC shall extend the full length and
width of the walling and be lapped 150mm at joints. DPC in the existing walls is to be
installed by cutting out the mortar joints for one section of wall at a time and overlapping with
the DPC of adjacent area.

6.11 Lintels
Provide and fit mild steel angle of bar to each opening in brickwork.

6.12 Cleaning Down
Exposed walls shall be protected from damage during erection and cleaned on completion.
Use selected acid solution as recommended by the brick manufacturer. Wash off finally with
clean water. Remove all stains and marking.

~

7.00 structural steel
7.01 Scope

Perform work described here and shown on drawings including but not limited to supply,
fabricate, apply surface treatment, anchor bolts and other attachments, field welding,
permanent grouting.
Submit shop drawings to the Superintendent for inspection. Do not proceed to order
materials or commence fabrication without written approval to proceed.

7.02 Co-operation

Co-operate with all other trades as required and as necessary.

7.03 Compliance
Comply with applicable clauses of the current edition of the following codes and standards:

o SAAHB48 - 1993 Steel Structures Design.

+ AS 1538 -1988; Cold formed stee! structures code

o AS/NZS 1554. Structural Steel Welding.

s AS 1627 Metal Finishing - Preparation & Pre-treatment.

s AS 4100 - 1990: Steel Structures.

s  AS/NZS 4680 — 1999; Hot-dip galvanised (zinc) coatings on fabricated ferrous
articles.

7.05 Inspection

Inspect conditions on site before starting work. Start of work means total acceptance of
conditions.

Advise Structural Engineer when fabrications may be inspected before delivery. Steel
components bent or buckled before erection may be rejected.

7.06 Execution

Work to the Structural Engineering drawings and specification. Comply with all instructions
issued by the Structural Engineer. For expediency, these instructions may be issued direct
by the Engineer and confirmed by the Architect.

Provide holding down bolts to Concretor for building in.
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Erect steelwork plumb and secure in place so that components can be fixed without
distortion. Provide temporary bracing against wind and other stresses. Grout under base
plates in high strength, non-shrink epoxy mortar.
Advise the Structural Engineer when erected steel is ready for inspection. Adjust if and as
instructed. .

7.07 Damage to finishes

Site welding of or alterations to hot dipped galvanised steel will not be permitted.
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8.00 carpentry and joinery

8.01 Standards and Codes

Comply with all applicable current standards and codes including but not limited to:

SAA HB44. Guide to the timber framing code.

AS 1684 Nat. Timber Framing Code.

AS 1720: Timber Structures Code.

AS 1860 1998: Installation of Particleboard flooring.

AS 4055: Wind Loads for Housing.

AS 2688: Timber doors.

AS 2689; Timber doorsets.

AS 1288: Glass in Buildings, amended 1997.

AS 2047 1996: Windows in buildings in 2 parts.

AS 1859 Re-constituted wood-based panels — Part1 Particleboard, Part 2 MDF.
AS/NZS 2589.1 1997: Gypsum linings in residential & commercial construction.
AS 3740: Waterproofing of wet areas within residential buildings.

AS 2796: Timber/Hardwood/Sawn and milled products — Part 1 1999 product
specification.

* AS 3859: Construction of buildings in bushfire-prone areas.

» Comply with recommendations of the National Assoc. of Forest Industries Technical
bulletins.

8.02 Framing generally

The carpenter is responsibie for the structural adequacy of the timber framed section of the
building except as shown on the Structural Engineer's drawings.
The whole of the framing of the building shall be designed and constructed in accordance
with AS 1684: Timber Framing Code except to the extent shown on the Structural Engineer's
drawings...

8.03 Timbers generally
Framing timbers may be either new or second-hand, and shall be of the stress grade
required for the design. Reuse existing timber framing where possible. The use of good
quality second-hand timber is encouraged. :
Note, however, that because the house is located in a bushfire area (flame zong), all new
works are to be carried out so as to achieve Level 3 Construction as set out in AS 395¢:
Construction of buildings in bushfire-prone areas. This limits the timber species that may be
used externally.

There are 7 timber species that satisfy the requirements of AS 3959:

s  Blackbutt

*  Kwila (Merbau)

+ Red lron Bark

* River Red Gum

e  Silver Top Ash

e  Spotted Gum

«  Turpentine.

For reasons of strength and durability, Spotted Gum has been selected for all timbers for
external use.

For internai use, framing timbers may be of Pine or similar approved species.
Do not use materials externally that are unsuited to exposure — eg LVL beams.
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8.04 Fixings
Provide all straps, bolts, spikes and fixings as required.

Due to the exposure of the site, all fixings are to be non-ferrous or hot dipped galvanised.
Note in particular that zincannealed finish is not to be used - this includes but is not limited to
spikes, screws, brackets and sheet materials. '

8.05 Stud walls

To be constructed of 100 mm x 50 mm top and bottom plates, and timber studs at 450 mm
centres. Brace as necessary. Construct of pine or similar approved conventional materials,

Provide timber lintels where shown on the drawings and as necessary.

Provide sarking to the outer faces of stud walls prior to the installation of insulation or timber
weatherboarding. Sarking is o be a breather type sarking complying with AS/NZS 4200.2
and with a flammability index of not more than 5 (see AS 1530.2) installed immediately
behind the external cladding.

8.06 Insulation

Insulate all external and internal walls as detailed in the Insulation Schedule on Architectural
Drawing A7.

8.07 Timber flooring

The Owner is to supply timber floor boards to the Living, Dining, Kitchen and Studio. The
Contractor is to install the boarding on 25x50mm battens fixed to the slab at 450mm cenires,
The contractor is to install Latham expansion strips to the perimeter of the timber generally
and as directed by the Architect

Punch and fill all nail heads, sand and fine sand the whole of the floor. The finish is to be
nominated by the Architect

8.08 Ceiling Lining

Ceiling lining to ali pitched rooves (Kitchen, Dining, Living, Master Bedroom, Study, Guest
Bedroom and Studio) is to be 100x19mm Hoop Pine boarding. All other areas are to have
plasterboard ceilings. Refer Finishes Schedule for details.

8.09 Trims and detailing

Provide and fix timber skirtings, architraves, sill boards and mouldings as necessary for the
full and proper completion of the work. Trims mouldings may be of MDF or a suitable closed
grain timber eg finger jointed pine but not Pacific Maple. Paint finish.

Skirtings are to be ex 100x 25 timber with square edge. Refer Architectural Drawings for
details regarding other trims.

Allo Residence and Studio Page 15 of 25 October 2005



8.10 internal Stair
Fabricate and install steeltimber stair to main foyer as detailed on Architectural Drawings.
8.11 Fitments.
All kitchen fitments, wardrobes, vanity fitments, desks, shelving and Jiving and family room
fitments are to be supplied by the Owner and installed by the joiner. The Contractor is to
allow for the installation and co-ordination of all services to these units.
8.12 Door hardware
Door hardware will be supplied by the Owners and installed by the Contractor.
Hang internal hinged doors on 1% pairs of loose pin brass butt hinges supplied and installed
as part of the contract. Hang external doors on 1% pairs of fixed pin stainless steel butt
hinges.
8.13 External Framing
{to Deck 1, Deck to Studio, Deck to Swimming Pool and Shower Platform to Studio)

Framing to the new external decks is to be in Spotted Gum, stress grade F17. Timbers may
be seasoned, kiln dried or unseasoned. If unseasoned timbers are used, adequate
allowance is to be made for shrinkage so that it is not visible in the completed work.

All timbers are to DAR where exposed to view.
Where visible, members are to be morticed and tenoned together generally as shown on the
drawings. Where unseasoned timbers are used, ensure that future shrinkage is masked.

Decking is to be ‘iClip Decking Boards', made from ironwood, fixed with ‘iClip’ fasteninf;
system, fixed in accordance with the manufacturer's instructions.

8.14 Timber decking
Timber decking is to be installed to Deck1, Deck 2, Studio Deck and courtyard. Decking is to
be ‘iClip" Ironwood Decking Boards', fixed with 'iClip’ fastening system, in accordance with
the manufacturer's instructions.

8.15 Eaves and gables
New eaves and gables are to be as detailed on the drawings. Fascias and barges are to be
Spotted Gum. Eaves are to be lined on the soffit with 100x19mm Hoop Pine boarding.

8.16 Exterior Timber Stairs
Construct timber stairs to Deck 1 and to Studio as detailed on the Architectural Drawings.

8.17 Exterior Timber Elements
Construct timber sunscreen to west wall of living room as detailed on Architectural Drawings.
Fix 190x45mm Merbau shelf to all external balustrades. Shelf is to be screw fixed from the
underside through the steel balustrade framing.

8.18 Weatherboards

Allow the sum in the Schedules for the supply only of ex 200mm x 25mm Hoop Pine
weatherboards. Instailation forms part of the contract.

Sheet the whole of the exterior of the building in weatherboarding. Fit vertical battens at
external and internal corners. Punch and fill all nail holes.

Finish weatherboarding as specified in the Painting section of the Specification.

9.00 aluminium windows

9.01 Scope
Supply and install metal window frames and glass, glazed doors, flyscreens, hardware,
flashing, and the like.
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9.02 Standards and codes
Comply with all applicable current standards and codes including but not limited to:

AS 1170 SAA Loading Code.

AS 1288 Glass in Buildings.

AS 2047 1996 Windows in buildings.

AS 3715 Thermoset powdercoatings.

AS/NZS 4680 1999 Hot-dip galvanised (zinc) coatings on fabricated ferrous articles.

9.03 Materials
Windows to be manufactured from Extruded Aluminium Alloy 6063, Temper TS or T6.

Finish is to be natural anodised.
9.04 Aluminium windows

Provide extruded aluminium windows, glazed sliding doors and sliding louvre screens and
panels as shown on the Architectural Drawings and Window Schedule. All doors and
windows to have sub sills.

Provide drawings of sections of windows for approval prior to ordering windows, and provide
shop drawings of windows for inspection prior to commencing manufacture. . Fix all
hardware .

10.00 miscellaneous metalwork
10.01 Standards and codes

Comply with all applicable current standards and codes including but not limited to:
e  AS/NZS 1554: SAA Structurai Steel Welding.
e AS 1627 1989: Metal finishing - Preparation and pretreatment of surfaces.
10.02 Materials
Ali ferrous metaiwork is to be heavily hot dipped galvanised after fabrication. Due to the

proximity of the site to the ocean, site touching up of galvanised surfaces will not be
permitted. '

Stainless steel is to be 316 (marine) grade.
10.03 Balustrades

All baiustrading is to be Fencing Fabrications ‘System 316’ Marine installed in accordance
with the manufacturer’s instructions. Posts are to be at 1500mm max centres.

Balustrarding is to comply with Part 3.0.2 and table3.9.2.1 of the BCA.

11.00 glazing
11.01 Standards and codes
Comply with all applicable current standards and codes including but not limited to:

* AS 1288 Glass in Buildings, amended 1997.
e  AS 2047 1996: Windows in buildings in 2 parts.
11.02 Materials
Glass selection and installation shall comply with the requirements of AS 1288.

All glazing is to be low E throughout. All glazing to be clear float except where safety glass is
required by AS 1288 and to all new windows facing south where toughened glass is to be
used. All external glazing is to have a maximum reflectivity index of 25%.

Note particularly code requirements for safety glass.
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12.00 plastering
12.01 Standards and codes
Comply with all applicable current standards and codes including but not limited to:

AS/NZS 2589.1 1997. Gypsum linings in residential & commercial construction.
AS 3740: Waterproofing of wet areas within residential buildings.

AS 3972 1997: Portland and blended cements.

SAA HB63 — 1994: Home Insulation in Australia.

AS 2627. Thermal insulation of dwellings.

12.02 Plasterboard

Plasterboard is to be 10 mm thick to walls, and may be either 10 mm thick to ceilings where
supports are spaced at maximum 450 mm centres, or 13 mm thick where supports are
spaced at maximum 600 mm centres. Do not use 10mm thick plasterboard which is
designed to span more than 450mm between supports.
Use moisture resistant grade in areas subject to humidity, steam or damp.
Joints are to be recessed, taped and set. Use corner reinforcing beads and the like. Do not
use casing beads and similar accessories which are visible on the surface of the
plasterboard.

12.03 Shadow mounds

P50 shadow moulds are to be used at wall/ceiling junctions and at junctions of plasterboard
and window and door reveals.

12.04 Insulation
Install insulation as detailed on the Architectural Drawing A7. Locate and restrain the
insulation in the middlie of the stud walls so as to achieve an air gap each side of the
insulation.

13.00 roofing
13.01 Standards and codes
Comply with all applicable current standards and codes including but not limited to:

SAA HB39: Code of common practice for steel roofing.

AS 1562: Design & Installation of sheet roof & wall cladding.

AS 2180 1986: Metal rainwater goods, selection and instaliation.
SAA HBE3 — 1994: Home Insutation in Australia.

AS 2627: Thermal insulation of dwellings.

13.02 Insulation

Provide insulation as detailed on Architectural Drawing A7 iaid between purlins and under the
roof sheeting to all roofs. The foil blanket is to serve as both insulation and sarking.

13.03 Roof sheeting
All new roof sheeting to be Colorbond Ultra Zincaium corrugated roof sheeting with matching
accessories. Colour: Deep Ocean.

Provide rolled ridge cappings and all matching accessories as necessary. Ridge cappings
are to be profiled so as to seal the roof against ember attack.
13.04 Gutters and downpipes

Gutters to be 150mm dia half round, fabricated from Colorbond Ultra Zincalum steel. Colour:
deep Ocean. Brackets to be cast zinc powdercoated to match.
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Provide approved leafguards to all gutters. Leafguards to have a flammability index not
greater than 5 (refer AS 1630.2). Leaf guards are to be easily lifted to allow cleaning of the

gutters.

Downpipes to be 75mm diameter fabricated from Coiorbond Ultra Zincalum steel. Colour:
Wilderness. Provide matching spreaders where downpipes discharge, onto roofs below.

14.00 wall and floor tiling
14.01 Standards and codes
Comply with ail applicable current standards and codes including but not limited to:

e  AS/NZS 3661: Slip resistance of pedestrian surface.
e AS 3740: Water proofing of wet areas within residential buildings.
=  AS 3958 Ceramic Tiles.

14.02 Materials

Tites will be supplied by the Owners.
14.03 Membranes

Provide flexible sheet membrane to decks at first floor leve! in accordance with the
Architectural Drawings and to the satisfaction of the Architect. The use of liquid appiied
membranes is not acceptable.

Water test the balconies and decks on completion and make good to any defects.

Provide liquid applied membranes to all internal floors to be tiled, and to walls within showers
and similar areas exposed to water. Note that there is to be no step at showers, which are to
fall to the linear floor grates.

14.04 Setout

Set out tiles to a grid pattern as instructed. Obtain approval of setout prior to laying. Note in
particular that the perimeters of rooms are to be level throughout.

14.05 Wet area floor tiling and floor tiling generally

Lay tile and stone flooring as indicated on the Architectural Drawings. Discuss tile and stone
setout with the Architect prior to proceeding with the work. Tile the bathroom and shower
room walls with selected ceramic tiles laid to falls to outlets. Point up with grout of an
approved colour.

14.06 Wali tiling

Tile walls of the bathrooms and shower rooms are to be full height of the wall and to be in
accordance with any architecturai details. Point up with grout of an approved colour.

14.07 Fittings

Supply and install fixtures and fittings as shown on the drawings, as specified and as
scheduled.

14.08 Perimeter Threshold
Supply and install L shaped perimeter threshold sections as detailed on the Architectural

Drawings. Install flashings to achieve a watertight junction. Threshold sections are to be laid
to be level with the adjacent floor finish (timber of carpet).

15.00 plumbing and drainage
15.01 Standards and codes
Comply with all applicable current standards and codes including but not limited to;

e AS/NZS 1260: PVC Pipes & fittings.
AS 1432: Copper tubing for plumbing, gas fitting.
AS 3500: National plumbing and drainage code.
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e AS 3550: National Plumbing and Drainage code, Part 2; sanitary plumbing and sanitary
drainage.
» AS/NZS 4494 1998. Discharge of commercial and industrial liquid waste to sewer -
general performance requirements.
15.02 Licensed tradespersons .
Sanitary plumbing and hot and cold water plumbing are to be carried out by licensed
plumbers and drainers only.
15.03 Plumbing generally
Comply with the following condition of the Development Consent:
D77. All plumbing and drainage fixtures are to be concealed and not exposed to public view
on buildings over one storey in height.
15.04 Water conservation devices

Comply with the following condition of the Development Consent:

D16. Water conservation devices with an AAA rating must be installed, including tap flow
regulators, shower head roses and dual flush toilets. All new hot water systems are
to have a minimum rating of 3.5 stars.

15.05 Sanitary plumbing
All sanitary plumbing is to be carried out in UPVC pipes complete with all bends, junctions,
inspection eyes etc.
All services are to be run via concealed routes.

15.06 Rainwater Harvesting Addendum
Refer to Rainwater Harvesting Addendum prepared by Tier Consulting Group Pty Ltd dated
09/23/05 for information on tanks, grey water harvesting, water heaters and additional
requirements.

15.07 Hot water plumbing

Reticulate hot water from the new water heater to all fittings. Fully insulate all hot water
piping. Note that the copper tubing from the new water heater to the various fittings is to be
sized in accordance with the recommendations of the supplier of the water heater and the
available pressure.

15.08 Fittings
Supply and install sanitary fittings and the like as scheduled.

15.09 Gas plumbing
Provide gas plumbing to water heaters, cook-top, barbeque and to iocations of bayonet
outlets for heaters to be advised by the Architect.

15.10 Stormwater drainage

All plumbing with the site shall be carried out in accordance with:

e  AS/NZ3500.3.2 1998: National Plumbing and Drainage Code;
AS 3959-1999: Construction of buildings in bushfire prone areas, and
o the requirements of Pittwater Council and

16.00 electrical trades
16.01 Standards and codes

Comply with all applicable current standards and codes including but not limited to:

. AS/NZS 3000: Wiring Rules.
e AS/NZS 3018 1997: Electrical installation - Domestic.
e AS 3786. Smoke Alarms.

16.02 Scope
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Provide a new meter board in the new location shown on the drawings.
Install new circuit breakers and new earth leakage protection in the new meter board.
Three phase power is required.
Provide GPO'’s and light points in locations as directed. Connect to the new fittings, including
the new electric oven, cooktop and other appiiances. Install new light fittings to be supplied
by the Owner.
Install earth leakage protection in the meter board.
16.03 Smoke detectors
Install smoke detectors to the extent required by the BCA, but in not less than the following
locations:
=  Studio
«  Main Stair Hall
»  Corridor to Master Bedroom
¢  Corridor to Guest Bedroom
» Kitchen

Hall 1 and 2 on the grbund ficor
» (arage
16.04 Exhaust fans
install exhaust fans in bathrooms and shower rooms.
Install a new ducted exhaust fan to serve the new laundry. The ducting is to be routed under
the house without loss of headroom in the underfloor space.
16.05 Under Floor Heating
Devitex cable system is to be installed in concrete slab under all floors designated for a stone
or tile finish. System is available from Floorheat (Australia) Pty Limited. System is to be

installed and tested in accordance with manufacturer's instructions. System must be
connected to a 30mA Residual Current Device.

17.00 painting
17.01 Standards and codes
Comply with all applicable current standards and codes including but not limited to:
o AS23111992: The painting of buildings.
*  AS 4361. Guide to lead paint management
17.02 Scope
Painting includes the whole of the house and studio including all walls, ceilings, timber

joinery, doors, barges, eaves linings, and all metalwork which is not prefinished. The scope
excludes timber which is clear finished.

The external timber decks are to be left unpainted.
17.03 Materials
Use materials from the Dulux range of products or approved equal. Murobond paint is to be

used where nominated. Use only full paint systems — do not mix systems or use materials
from differing manufacturers.

17.04 Preparation and application

Prepare surfaces and apply products strictly in accordance with the printed recommendations
of the manufacturer.
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17.05 Colour Schedules

Work to the Schedule of External Finishes and Colours provided. Schedules of internal
finishes and colours will be provided during the course of the work.

17.06 Materials
Allow for the following materials, to be confirmed:
External walls. Murobond Pure Low Sheen plus Grain
External timber fascias and eaves lining: Murobond Pure Low Sheen
Internal walls: Murobond Pure Low Sheen
Internal plasterboard ceilings: Murobond Pure Flat
Internal timber ceilings: Murobond Low Sheen
Internal timber joinery: Semi gloss alkyd enamel.
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18.00 The schedules

18.01 External elements

No Type/location Supplier Specification
1. Roofing John Lysaght Custom Orb corrugated iror
Ultrazincalum finish
Colour: Deep Ocean
2. Gutters Deep Ocean
3. Downpipes 75 dia CZS finish.
Colour Deep Ocean
4, Wall Cladding Hoop Pine boards 200x25mm
5. Windows, Doors, Adjustable Natural Anodised Aluminium
Louvres
6. Decks I Clip lronwood Decking Boards
7.

Allo Residence and Studio
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18.02 Internal Finishes

No Room Walls Floor Celling
1 Entry Plasterboard Stone to be selected Plasterboard
2 Passage/Stair Plasterboard, Stone to be selected Plasterboard
special finish to west
wall
3 Hall1, Hall 2 Plasterboard Stone to be selected Plasterboard
4 Bathroom 2 Full height tiles Tiles Plasterboard
5 Laundry Full height tiles Tiles Plasterboard
6 Bedroom 2 Plasterboard Carpet Plasterboard
7 Rumpus Plasterboard Stone to be selected Plasterboard
8 Bedroom 3 Plasterboard Carpet Plasterboard
g Garage Render/Plasterboard | Concrete — brush finish Plasterboard
10 Store Render/Plasterboard | Concrete — brush finish Plasterboard
11 Garden Store Face Brickwork Concrete — brush finish Concrete
12 Drying Area Timber boarding, Concrete pavers over slab | Styrofoam panels
Alum shutters
13 Living Plasterboard Timber supplied by Owner, | Timber boarding
stone edging
14 Dining Plasterboard Timber supplied by Owner, | Timber boarding
stone edging a
15 Kitchen Plasterboard Timber supplied by Owner, | Timber boarding
stone edging
16 Master Bedroom Plasterboard Carpet/Stone perimeter Timber boarding
17 Ensuite Ful height tiling Tiles Plasterboard
18 Master WIR Plasterboard Carpet Plasterboard
19 Corridor to MB Plasterboard Stone to be selected Plasterboard
20 Stair Hall Plasterboard, Stone to be selected Plasterboard
special finish to west
wall
21 Study Plasterboard Carpet Timber boards
22 Bathroom 1 Full height tiling Tiles Plasterboard
23 Corridor to GR Plasterboard Stone to be selected Timber boards
24 Guest Room Plasterboard Carpet/stone edge to east | Timber boards
wall and corridor
25 Studio Timber boards Timber boards Timber boards
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Douglas Pariners Ply Ltd PO Box 472
ABN 75 053 2800 117 West Ryde NSW 1685
(/)] Douglas Partners 36 Hermiago Foad Phons (12) 409 0668
West Ryde NSW 2114 Fax; (02) 9808 4095
Geotechnics - Environment - Groundwater Australia sydnoy@dougiaspertners.com.au
GRW:pc
Project 36976

12 November, 2004

Mr and Mrs R Allo

c/- Peter Burford Architects
166 Denison Street
NEWTOWN NSW 2042

Attention: Mr Peter Burford
Fax No: 95503241

Dear Sir

PROPOSED RESIDENCE
81 MYOLA ROAD, NEWPORT

As requested, the revised architectural drawings (Drawing 040101, Sheets A1 — A7) for the
proposed residence at 81Myola Road, Newport have been inspected and the following
comments supplement the Douglas Partners Pty Ltd report (Project 36978, dated 8 April 2004).

The revisions to the proposed deveiopment are the addition of two groups of two rainwater tanks
to the north and west of the residence and a swimming pool and associated timber decking at
the northeastem comer of the lot. The previous report included consideration of a swimming
pool (location not finalised) within the northem section of the site. The locations of the proposed
structures are given on an amended Drawing 1.

The construction detailing for the tanks and swimming pool should include connection of over-
flow lines to the stormwater system to ensure that the stability of the filled slope at the northem
site boundary. - The foundations for the structures should be prepared in accordance with the
previous advice which should be read in conjunction with this letter.

Itis considered that the completion of the structures in accordance with this and previous advice
will not alter the site risks previously assessed in Table 1 of the 8 April 2004 report. ’

We trust that the above information is as required at this time. Please do not hesitate to contact
the undersigned if additional assistance is required,

Yours faithfully
DOUGLAS PARTNERS PTY LTD

. Reviewed by
& w&i‘e\
Grahame Wilson R K Lloyd
Principal Associate

Attached: Drawing 1 (Amendment 1)
Forms 1 and 1a

Integrated Practical Solutions

Primcipals: K A Boddie, J C Braybrooke, M ¥ Broisa, G Eastweod, J P Harvey, § R Jones, J Lean, A N Lee, R W Lumsdaine, F MacGregor, P McDenald, G W Mclmosh, J M Nash, M J Them, R Tong, T J Wiasner,

A J Wilson, G A Wilson, 6 § Young

Offices: Sydney, Newcastle, Brishana, Melbourna, Perth, Wyong, Campbelitown, Townsville, Cairns, Wollongeng, Darwin
@ Senior Assosiatas: G 5 W Eade, G C Hawkins, 8 W Ims, B J McPherson, C S Marais, | G Plper, K M Preston, B F Rippiugale, T J Waters
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GEOTECHNICAL. RISK MANAGEMENT POLICY FOR PITTWATER
FORM NO. 1 ~ To be submitted with Development Application

Development Application for MK ¢ HM R ALLO
Name of Applicant
Address of site 8 ’ M %ot# ﬁeﬂD ) AJISUJMT-’

Declaration made by geotechnical enginaer or engineering geoclogist or coastal engineer (where appiicable) as part of a geotechnical

repon‘
é’ %\ A/IL%U on behalf of mm ERS f/"
{insert Name) {Trading or Company Name)

on this the ’ 2\ A/QV R 2994 certify that | am a geatechnical engineer or engineering geologist or coastal engineer
as defined by the Geotechnical Risk Management Policy for Pittwater and | am authorised by the above organisation/company to issue this
document and to certify that the organisation/company has a current professional indemnity policy of at least $2million.

I have:

|]I:jl/eése mark appropriate box
Prepared the detailed Geotechnical Report referenced below in accordance with the Australia Geomachanics Society's Geotechnical Risk
Management Guidelines and the Pittwater Council Policy

0 Am willing to technically verify that the detailed Geotechnical Report referenced below has been prepared in accordance with the
Australian Geomechanics Society's Geotechnical Risk Management Guidelines and the Pittwater Council Policy

O Have examined the site and the proposed development/alteration in detail and am of the opinion that the Development Application
only invalves Minor Development/Alterations that do not require a Detailed Geotechnical risk Assessment and hence my report is in
accordance with the Palicy requirements for Minor Davelopment/Alterations.,

0 Provided the coastal process and coastal forces analysis for inclusion in the geotechnical report

Geotechnical Report Details:

Report Tite PR oA > Resmenes” B FlypetResm , Lauposy—

Report Date: 8 W LOF
(2. Mostrmerr. Rooly ([ Suffeertortnors Lemmem Reronv)

Author: é, h/i! S

Pocumentation which relate to or are relied upon in report preparation:
Mesrecrors s  Phvoune ODvosor 36:04; Al— A7 By 16702 Lpmiohns
(Crpotre=tr> ;"F-(uﬁmrj)

| am aware that the above geotachnical report, prepared for the abovementioned site is to be submitied in support of a Development
Application for this site and will be relied on by Pittwater Council as the basis for ensuring that the geotechnical risk management aspects of
the proposed development have been adeguately addressed to achieve an *Acceptable Risk Management” level for the life of the structure,
taken as at least 100 years unless otherwise stated and justified in the Report and that reasenable and practical measures have been

identified to remove foreseeable risk.

Signature

Name 6_ K l\// (& 5(}0
Chartered Professional Status f /é—e-t)

Membership No. /060 7
WILSON oy
0,007 cl'*:' ;
N
. /#*/
i
Pittwater Council 18 Adopted:16.06.2003
Ref. Interim Geotechnical Risk Management Policy for Pittwater June 2003 In Force from:17.06.2003




GEOTECHNICAL RiSK MANAGEMENT POLICY FOR PITTWATER
FORM NO., 1(a) - Checklist Of Requirements For Geotachnical Risk Management Report for Development
Application or Part V assessment

MR g fre A o

Development Application for
t

Name of Applican
Address of site ___ 791 M Yot ﬂm, A ORT

The foliowing checklist covers the minimum requiremenis to be addressed in a Geotechnical Risk Management Geotechnical Report. This checklist is to
accompany the Geotechnical Report and its cenification (Farm No. 1).

Geotechnica

| Report Detalls: "
Report nﬁﬁérv%?v Aerotrres B Flrpirs Aot LRy | \

Report Date: 25 ﬂf‘”— Zoo g € (2 LR VEATE Rsoy ( SG2 ePr R T TT
Author: & WWicons

mark appropriate box 25" Il %e»‘f

Comprehensive site mapping conducted
{date)

7
? Mapping details presented on contoured site plan with geomorphic mapping to a minimum scale of 1:200 {as appropriate)

Subsurface investigation required
E].,No Justification
Yes Dateconducted  “Z5/? /o *1‘
Geotechnical model developed and reported as an inferred subsurface type-section
Geotechnical hazards identified .
[J Above the site
[&On the site
[ Below the site
(] seside the site
Geotechnical hazards described and reported
Risk assessment condycted in accordance with Council's Policy

B}bnsequence analysis
Frequency analysis
Risk calculation

Risk assessment for property conducted in accordance with Councif's Policy

Risk assessment for iogs of life conducted in accordance with Council's Policy
Assessed risks have been compared to “Acceptable Risk Management” criteria as
defined in the Geotechnical Risk Management Policy for Pittwater

Opinion has been provided that the design can achieve the *Acceptable -

Risk Management” criteria provided that the spacified conditions are achieved.
Design Life Adopted:

Other ¢ PR ST TEn %%
specify
Development Conditions to be applied to all four phases as described in Pittwater
Geotechnical Risk Management Policy have been specified
Additional action to remeve risk where reasonable and practical have been identified and included in the report.

D\R N RNRR NN

1 am aware that Pittwater Councit wilt rely on the Geotechnical Report, to which this checklist applies, as the basis for ensuring that the
geotechnical risk management aspects of the proposal have been adequately addressed to achieve an "Acceptable Risk Management” level
for the life of the structure, taken as at [east 100 years uniess ctherwise stated, and justified in the R .and that reasonable and practical

measures have been identified to remove for%%ble m

Signature

Name &R Wil 5802
Chartered Professional Status ){ / 560

Membership No. /E ¥ 7

Pittwater Counci! 18 Adopted: 16.08.2003
Ret interim Geotechnical Risk Management Policy for Pittwater June 2003 In Force from:17.06.2003

7 100 years SHAPRET VO IA PLETFHANWT70n o It FERTOCE
o
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GEOTECHNICAL RISK MANAGEMENT POLICY FOR PITTWATER
FORM NO. 1 —- To be submitted with Development Application

Development Application for Mﬁ ¢ MQS 2 QLL’O

plicant

Name of
Address of site 8 ’ M"fOLﬂ' QOA» " "L\}RQ Ky “

Declaration made by geotechnical englneer or engineering geologist or coastal enginesr (where applicable) as part of a geotachnical

report
. é £ Z'/L;OA—) on behalf of Tovsess o/ o5
(Insert Name) {Trading or Company Name)
on this the 8 f Q”—-— 299 ’7" certify that | am a geotechnicat snginesr or engineering geolagist or coastal engineer

as defined by the Geotechnical Risk Management Policy for Pittwalsr and | am authorised by the above organfsation/company to Issue this
decument and to certffy that the crganisation/company has a current professional indemnity policy of at least $2miilian.
| have:

Prepared the detailed Geotechnical Report referenced below in accordance with the Australla Gsorhechanics Soclety’s Gedtechnical Rigk

\Plysa mark appropriate box
Management Guidelines and the Pittwater Council Pollcy

. Am willlng to technically verify that the detailed Gaotechnical Report referenced below has baen prepared in accordance with the
Australian Geomechanics Society’s Geotechnical Risk Management Guidelines and the Pittwater Council Pallcy

.. Have examined the site and the proposed development/alteration in detail and am of the opinlon that the Development Application
only invalves Minor Development/Afterations that do not require a Detalled Gectechnical risk Assessment and hance my report is in
‘accordanca with the Policy requiremants for Minor Development/Alterations.

.. Provided the coastal process and coastal forces analysis for Inclusion in the geoctechnlcal report
_Geotechnlcal Repott Detalls:

ReportTite: PRoPrser Kesvous B oA Korrr, e fotx-
f?eport Date: 8&7& 1C 29(99*
Authar: é;{ WH SO

‘Documentation which relate to or are relied upon In report preparation:
' s DReviwge DolD — 040106 waves 15 Mides 200
B YETOA BURFORT: [ CHalrERETS Aist voer™

| am aware that the above geotechnical report, prepared for the abovementioned site is to be submitted in support of a Development
Application for this site and will be relled on by Pittwater Councll as the basis for ensuring that the geotechnical risk management aspects of
the proposed development have been adequately addressed to achieve an "Acceptable Risk Management” level for the life of the structure,
taken as at least 100 years unless otherwise stated and Justified in the Report and that reasonable and practical measures have bsen

identified to remove foreseeable risk. i
SIGNANINE ovvei e e e menitents e rvea e e er e e
Name &KWM
Chartered Professional Status E&D

Membership No. .............. /9907 ..........................
200
WrE1n
G.R. WILSON
10,007
Pittwater Council 18 Adopted;16.06.2003

Ref: Interim Geotechnical Risk Management Policy for Pittwater June 2003 ] In Force from:17.06.2003



GEOTECHNICAL RISK MANAGEMENT POLICY FOR PITTWATER
FORM NO. 1(a) - Checklist Of Requirements For Geotechnical Risk Management Report for Development
Application or Part V assessment

nnvn'npment-AppllcatJon-for—-—w el 3 K Q‘lix_;) :

Addressofsits__F3] MOLA ﬂa"FpNa:n a&%%& )

The following checklist covers the minimum requirements to be addressed in @ Geotechnical Risk Management Geotechnical Report. This checklist is to
accompany the Geotechnical Report and its certification (Form No. 1),

Geotechnical Rsport Detalls; -

ReportTite: TROPACT> KESFTRAILE B AMypid Loty , Merw Loy~
Report Date: 2 Arti. 2oow :

Author: ( MMM

Plegse mark appropriate box
’} Comprahansive site mapping conductad Z {W b aad
(date)} '
-§ Mapping details presented on contoured site plan with geomorphic mapplng to a minimum scale of 1:200 (as appropriate)

Subsurface investigation required
.. Justification ....ooviviineieg e
. 1}2:3 Data conducted —Zg

Geotachnical model developed and reported as an inferred subsurface type-section sas FEWIT

Geotechnical hazards identified
. '?Above the slte \
=y* On the site s
+ + Below tha site
+ +Beside the sita

Geotschnlcal hazards described and reported

Risk assassment con‘d}cted In accordance with Councll's Poficy

. Xonsequance analysls
= #Frequency analysis

NN NN S

Risk calculation

Risk assassment far propery conducted In accordance with Counéil's Policy

Risk assessment for Joss of life conducted In accordance with Councll's Pollcy
Assessed risks have been comparad to "Acceptabia Risk Management” criteria as
defined In the Geotechnlcal Risk Managemeant Policy for Pittwater

Opinlon has been provided that the design can achisve the "Acceptabla

Risk Mahagemant” criterla provided that the specified conditions are achleved.

Design Life Adopted: o :
4100 years AT VO MATASRAARICE z 1496 TN

c+Other s
speclfy
Development Conditions to be appled to all four phases as desciibad in Pittwater
Geotechnical Risk Management Polley hava been specified
Additional action Yo remove risk whare reasonable and practical have bsen identified and included in the report.

-

! am aware that Pittwater Council will rely on the Geotechnical Report, fo which this checklist applles, as tha basis for ensuring that the
geotechnical fisk management aspects of the proposal have been adequately addressed to achleve an “Acceptable Risk Management” lsval

for the iife of the structurs, taken a5 at least 100 years unless otherwise statsd, and justified [n the Report 'ga‘f:' and practical
measuras have been Identified to remove foreseeabia.rl YEE{D

Sy
Y

Signature .../

Chartered Professional Status........0.0. 0 . A4
o
Mambership No. .............. /0@9 ........................... RENLE
T
o)
SN,
\%{1 /
S e e
Pittwater Councli : 19 Adopted:16.06.2003

Raf: Interim Gectechnlcal Risk Managament Pallcy for Pittwater June 2003 In Force from:17.06.2003
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REPORT ON GEOTECHNICAL ASSESSMENT
PROPOSED RESIDENCE
81 MYOLA ROAD, NEWPORT

1. INTRODUCTION

This report details the results of a geotechnical assessment carried out for a proposed
residence at 81 Myola Road, Newport. The work was carried out at the request of Mr Peter
Burford, acting on behalf of the property owners, Robert and Elaine Allo.

It is understood that the demolition of the existing residence and the construction of a new two
storey residence with a detached studio is proposed. Associated works will comprise a
swimming pool and new garden retaining walls.

Assessment was carried out to provide information on subsurface conditions for the
Development Application purposes and for the design of site works and building foundations. It
comprised a detailed geological inspection of the site and accessible adjacent areas and
dynamic penetrometer testing. Details of the field work are given in this report, together with

comments relating to design and construction practice.

Architectural and site survey drawings (Drawings 040101 -040106, dated 15 March 2004) by
Peter Burford, Chartered Architect, were supplied by for use in the investigation.

Geotechnical Assessment, Proposed Residence Project 36976
81 Myola Road, Newport April, 2004
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2. SITE DESCRIPTION AND GEOLOGY

The site comprises an irregular shaped lot, with maximum plan dimensions of 63.8 m (eastern
boundary) and approximately 43 m (east - west). It is accessed by a 88 m long right-of-
carriageway from Myola Road and also has a 45 m long by 6 m wide access to Bungan Head
Road (see Locality Plan, Drawing 1). It is bounded on all sides by developed residentialxlots.

The site is located on a ridge crest location which has been modified during residence
construction. It may be divided into the following topographic sections as summarised below
and additionally shown in Drawing 1 and Photos 1 — 6 (Plate 1, Appendix A):

« a filled area up to 3 m deep at the sandstone boundary wall at the south-eastern corner of
the lot. The depth of filling appears to reduce rapidly to the north below the existing carport
and adjacent lawn area (Photo 2) which lies at approximately RL 74.5.

» an original ridge crest area at about RL 72 - 74.6 which has probably been modified during
the construction of the existing brick and tile residence located in the east-central section of
the lot.

« levelled garden areas (Photo 5) extending around the northern and western sides of the
residence at about RL 72 - 73.

« - the north-western margin of garden areas (Photo 6) appears to have been formed side
spoiling of filling to form a batter which is now grass-covered and has several immature

trees.

» the north-eastern boundary is marked by a concrete block retaining wall to about 2 m high.

Reference to the Sydney 1:100 000 Geological Series Sheet 9130 indicates that the site is
underlain by the Newport Formation close to the boundary with the overlying Hawkesbury
Sandstone of Triassic age. The Newport Formation comprises interbedded quartz and lithic
sandstone, laminite and shale. . The Hawkesbury Sandstone compﬁses horizontally bedded
and vertically jointed, massive and cross-bedded quartz sandstone with a few shale interbeds.
The historical photograph {Photo 1) indicates that the sandstone formed a discontinuous
capping of the ridge crest.

Geotechnical Assessment, Proposed Residence Project 36876
81 Myola Road, Newport Aprl, 2004
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3. FIELD WORK
3.1 Methods

The field investigation comprised a detailed geological inspection and photography of the site
and adjacent areas by a senior engineering geologist on 25 March 2004 and eight dynamic
penetrometer tests (DCP 1 — 8) to depths ranging from 0.156 - 1.5 m.

The locations of the DCPs and site features are shown on Drawing 1 and were determined by
tape measurement from site boundaries or structures shown on the site survey drawing. The
surface levels shown on the DCP report sheet were determined by interpolation from the site
survey plan provided.

3.2 Results

Details of the DCPs are included in Appendix A, together with notes defining classification

methods and descriptive terms.

The geological mapping and dynamic penetrometer testing indicates that:

« medium and high strength, quartz sandstone exposures (consistent with typical profiles in
the Hawkesbury Sandstone) are present within the adjacent properties (Photos 3 and 4) and
are consistent with the historical photograph (Photo 1}.

« there is no evidence of seepage or deep seated-slope instability.

« the sandstone and rendered retaining walls bounding the existing carport and adjacent

garden areas are generally in good condition.

« the concrete block garden retaining wall (without reinforcement or concrete filled core) is
distorted (Photo 5), apparently due to soil pressure or tree growth. The adjacent brick

boundary wall is however, in good condition.

« the concrete block retaining wail at the north-eastern boundary is in good condition.

Geofechnical Assessment, Proposed Residence Project 36976
81 Myola Road, Newport Aprii, 2004
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+ the north-western section of the site includes a well-vegetated filled siope at about 358which
terminates at the boundary fence. At the crest of the slope at the boundary with 77 Myola
Road, an approximately 1 m high retaining wall founded on stacked sandstone pieces has
rotated outwards.

« the external walls of the residence are in good condition.

+ the DCPs indicate a shallow depth (0.15 — 0.45 m) filling or residual soil adjacent to the
north-eastern boundary, deepening to about 1.5 m in the western section of the site.

» no seepage was affecting the site at the time of the inspection.

4, COMMENTS

4.1 Proposed Development

It is understood that the construction of the proposed residence will require the demolition of the
existing residence, carport and garden retaining walls at the north-eastern and southern sides of
the residence.

The proposed residence will be a two storey steel-framed structure with an elevated studio
connected to the residence by a walkway. A swimming pool is also proposed within the
northern garden area, however the position has not yet been finalised. The approximate
footprint of the proposed development is shown on Drawing 1.

4.2 Geological Model

The geological subsurface model for the site comprises:

e a gently to mederately sloping, pre-development ridge crest with irregularly distributed
sandy, residual or colluvial soil profile (probably generally less than 1 m deep) between

bedrock exposures.

Geotechnical Assessment, Proposed Residence Project 36976
81 Myola Road, Newport April, 2004
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= a building platform constructed by cut and fill methods across the ridge crest.

s bedrock (Hawkesbury Sandstone) of weathering-resistant quartz sandstone, probably
including joint blocks with open joints as a result of weathering downslope creep.

+ a groundwater table at significant depth within the sandstone profile of the generally well-
drained site. Minor seepage may however occur along the bedrock surface following
periods of heavy or extended rainfall.

4.3 Risk Assessment

The site has been assessed in accordance with the methods of the Australian Geomechanics
Society (Landslide Risk Management AGS Subcommittee, May 2002) and Pittwater Council
Interim Geotechnical Risk Management Policy (IGRMP) guidelines of 16 June 2003. Identified
hazards within and adjacent to the site are summarised in Table 1, together with qualitative
assessment of likelihood, consequence and risk to the existing and proposed residential
structures after completion of construction including appropriate engineering design and

construction works.

Tahle 1 - Property and Life Risk Assessment for Proposed Development

‘Hazard Likelihood Consequence Risk
Failure of proposed 1 m Rare for engineered structure | Property — Minor Very low
high garden retaining wall with appropriate maintenance 5
Life - Insignificant 1x10°
Failure of ekisting north- Rare for engineered structure | Property — Minor Very low
eastern boundary retaining | with appropriate maintenance 5
Life - Insignificant 1x10
wail
Soil creep or shallow Unlikely for well drained, grass | Property - Minor Low
slumping of steep northern | and tree protected batter J s
Life - Insignificant 1x10
embankment
Failure of minor retainirgg Possible if not remediated Property - Insignificant | Very low
wall at north-western .
ife - Insignificant 1x 10
section of embankment Life - Insignifican x10
Geotechnical Assessment, Proposad Residence Project 36976
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When compared to the requirements of the IGRMP, it is considered that the proposed
development will achieve the “Acceptable Risk Management” criteria for both property and life
under the current site and reasonably foreseeable conditions. Should site conditions
unexpected change, the risk assessment should be reviewed. It is also considered that the site
is suitable for the proposed development.

4.4 Excavation

Construction of the proposed residence will require excavation to a maximum depth of about 2.3
- 2.5 m within the studio and eastern section of the residence foundation area.

It is anticipated that the excavations will intersect both soil and sandstone bedrock of up to
medium or high strength with relatively widely spaced jointing, although some of the joints and
bedding planes may be widely open. Excavation of this material will 'require the use of

pneumatic or hydraulic equipment.

The sandstone within the site extend into the adjacent properties and are likely to act as wave
guides to vibrations generated by the excavation process. The residences to the south and
east are located approximately 1 m and 5 m from the proposed demolition / excavation area.

The recommended maximum peak particle velocity from AS 2187 Explosives Code for various
structures subject to vibration is 10 mm/sec for houses and low rise residential buildings and
25 mm/sec for commercial and industrial buildings or structures of reinforced concrete or steel
constructic;n. However, previous experience by Douglas Partners Pty Ltd has indicated that
architectural damage may occur at lesser vibration levels. It is therefore recommended that a
peak particle velocity of 5 mm/sec at foundation level of adjacent residential structures be
employed to at this site for both structural and human comfort considerations.

Neighbours will probably find vibration levels above about 3 mm/s as being strongly perceptible
to disturbing. Hence complaints from neighbours are possible and some reassurance, possibly

by vibration monitoring, may be necessary.

Geotschnical Assessment, Proposed Residence Project 36976
81 Mycla Road, Newport Apnil, 2004
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Vibration monitoring carried out by Douglas Partners at various excavation sites in Hawkesbury
Sandstone around Sydney has indicated the following relationships (Table 2) of peak particle
velocity versus distance for various hammer types, milling heads and rock saw attachments.

Table 2 - Measured Relationship Between Hammer Weight/Rock Saw/Milling Head
and Distance from Monitor

Hammer Type Distance (m) Peak Particle Velocity (mm/s)
Krupp 300 or equivalent 1.0 15
1.5 10
2.0 7
Krupp 600 or equivalent 3.5 10
6 4-5
9 2
Krupp 900 or equivalent 6 20
9 10-11
20 4
3m diameter saw on excavator 05-1 5
1-2 3
Mitling head of excavator 1 5
1-2 3

As the proposed excavation area will be located some 1 — 5m from the nearest adjacent
residential structures, it is recommended that, if hydraulic rock breaking equipment is to be
~used, a Krupp 300 hammer or equivalent be used no closer than 2.5 m from the nearest
structure. Similarly, a Krupp 600 hammer or equivalent should not be used closer than 6 m to

the nearest structure.

To further minimise the effects of hydraulic rock hammer equipment, the work method should

allow for:

¢ excavation of loose or rippable sandstone blocks by bucket or single tyne attachments prior
to commencement of rock hammering. Care should be taken to assure that existing,

loosened blocks do not continue into the adjacent foundation areas.
» progressive breakage from open excavated faces.
+ selective breakége along open joints where these are present.

o use of rock hammers in short bursts to prevent generation of resonant frequencies.

Geolechnical Assessment, Proposed Residence Project 36976
81 Myola Road, Newport April, 2004
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« orientation of the rock hammer pick away from property boundaries and into the existing

open excavation.

» the movement of large blocks away from the structures prior to breaking up for transport
from site.

It is also suggested that neighbours be made aware of the timing of the excavation works and

possible vibration levels, such that any vibration sensitive items can be secured during the work.

4.5 Retaining Walls

It is understood that a new retaining wall (to replace the existing distorted wall in Photo 5) about
1 m high will be constructed to support a new garden area. Minor retaining walls may also be
required to support soil or weathered rock within the residence excavation area.

It is recommended that the retaining walls be founded on intact sandstone of at least low
strength that the design of the retaining system be based upon an average bulk unit weight of
20 kN/m® for sail, with a triangular earth pressure distribution based on lateral earth pressure
coefficients of 0.4 (level backfill conditions). Additional pressure should be allowed where
surcharging occurs from structures or a sloping surface above the wall. Unless positive
drainage measures can be incorporated to prevent water pressure build up behind the walls, full
hydrostatic head should be allowed for in design while, at the same time, allowing for the soil
density to reduce due to the buoyant condition.

The bedrock -surface (of probably low or greater strength) is assessed as being located at
depths of less than 0.5 m below the existing surface within the proposed garden retaining wall
area. Restraint may be developed below the level of the filling and soils by keying shallow
footings into the rock. Allowable lateral passive pressures of 1000 kPa in low strength and
3000 kPa in medium strength sandstone are suggested for design purposes.

Geotechnical Assessment, Proposed Residence Project 36976
81 Myola Road, Newport Aprif, 2004
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4.6 Foundations

It is anticipated that the bulk excavation level will variously expose filling, residual soil and
sandstone of up to high strength.

To minimise the potential for differential settiement, it is considered that a suitable foundation
system could comprise a combination of strip or pad footings, bulk piers and/or bored pier

carried into sandstone of at ieast low strength. Sandstone is expected to be exposed in part of

the excavation area and at a depth of about 1.5 m in the western section of the residence. An

allowable bearing pressure of 1000 kPa is considered appropriate for this material.

To ensure that footings are not located on dislodged blocks or ledges underiain by open seams
and for confirmation of allowable bearing pressures, all footings should be inspected by a
geotechnical consultant.

5. CONDITIONS RELATING TO DESIGN AND CONSTRUCTION MONITORING

To comply with Council conditions and to enable the completion of Forms 2 and 3 required as
-part of construction, building and post-construction certificate requirements of the Interim
Geotechnical Risk Management Policy, it will be necessary for Douglas Partners Pty Ltd to:

» review the structural drawings for compliance with the recommendations of this report.

+ inspect all footings prior to placement of steel or concrete.

6. DESIGN LIFE AND MAINTENANCE

Douglas Partners Pty Ltd interprets the reference to design life requirements specified within the
IGRMP to refer to structural elements designed to retain the subject slope and maintain the risk
of instability within acceptable limits.

Geotechnical Assessment, Proposed Residence Project 36976
81 Myola Road, Newport April, 2004
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Specific structures that may affect the maintenance of site stability are considered to include:
» existing boundary walls that will remain as part of the new development.

» new retaining structures to support cut faces within sections the new residence and garden
area.

« stormwater and subsoil drainage systems.

These features should be designed and maintained for the design life of the proposed
structures, which in our experience, is normally taken to be in the order of 60 years. In order to
attain a life of 100 years as required by the IGRMP, it will be necessary for the structural
engineer to incorporate appropriate design and structural inspection considerations and for the
property owner to adopt and implement a maintenance and inspection program. A
recommended program is given in Table 3.

Table 3 —- Recommended Maintenance and Inspection Program

Structure Maintenanca/inspection Task Froequency
Drainage Lines Inspect to ensure line is flowing without | Every 5 years or following each
blockages. significant rainfall event.
Drainage Pits Inspect to ensure that pits are free of During normal ground
debris and sediment buildup. Clear maintenance and following each
surface grates of vegetation/litter build- | significant rainfall event.
up.
Retaining Walls Inspect walls for deviation from as- Every 5 years or foliowing each
constructed condition. significant rainfall event.

Where changes to site conditions are identified during the maintenance and inspection
program, reference should be made to a relevant professional (e.g. structural engineer or
geotechnical engineer).

DOUGLAS PARTNERS PTY LTD

Reviewed by
Grahame Wilson G S Young
Principal Principal
Geotechnical Assessment, Proposed Residence Project 36976

81 Myola Road, Newport April, 2004
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NOTES RELATING TO THIS REPORT

Introduction

These notes have been provided to amplify the
geotechnical report in regard to classification methods,
specialist field procedures and certain matters relating to
the Discussion and Comments section. Not all, of course,
are necessavrily relevant to all reports.

Geotechnical reports are based on information gainad
from limited subsurface test boring and sampling,
supplemented by knowledge of local geology and
experience. For this reason, they must be regarded as
interpretive rather than factual documents, limited to some
extent by the scope of information on which they refy.

Description and Classification Methods

The methods of description and classification of soils
and rocks used in this report are based on Australian
Standard 1726, Geotechnical Site Investigations Code. In
general, descriptions cover the following properties -
strength or density, colour, structure, soil or rock type and
inclusions.

Soil types are described according to the predominating
particle size, qualified by the grading of other particles
present (eg. sandy clay) on the following bases:

Soil Classification Particle Size
Clay less than 0.002 mm
Silt 0.002 to 0.06 mm
Sand 0.06 to 2.00 mm
Gravel 2.00 to0 60.00 mm

Cohesive soils are classified on the basis of strength
gither by laboratory testing or engineering examination.
The strength terms are defined as follows.

Undrained

Classification Shear Strength kPa

Very soft less than 12

Soft 12—25

Firm 25—50

Stiff 50—100

Very stift 100—200

Hard Greater than 200

Non-cohesive soils are classified on the basis of relative
density, generally from the results of standard penstration
tests (SPT) or Dutch cone penetrometer tests {CPT) as
below: .

SPT CPT
Relative Density “N” Value Cone Value
(blows/300 mm)  (q. — MPa)
Very loose less than 5 less than 2
Loose 5—10 2—5
Medium dense 10—30 5—15
Dense 30—50 15—25
Very dense greater than 50 greater than 25

Rock types are classified by their geological names.
Where relevant, further information regarding rock
classification is given on the following sheet.

Sampling

Sampling is caried out during driling to allow
engineering examination (and laboratory testing where
required) of the soil or rock.

Disturbed samples taken during driling provide
information on colour, type, inclusions and, depending
upon the degree of disturbance, some information on
strength and structure.

Undisturbed samples are taken by pushing a thin-walled
sample tube into the soil and withdrawing with a sample of
the soil 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 generalty
effective only in cohesive soils.

Details of the type and method of sampling are given in
the report.

Drilling Methods.

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

Test Pits — these are excavated with a backhoe or a
tracked excavator, allowing close examination of the in-situ
soils if it is safe to descent into the pit. The depth of
penetration is limited to about 3 m for a backhoe and up to
6m for an excavator. A potential disadvantage is the
disturbance caused by the excavation.

Large Diameter Auger (eg. Pengo) — the hole is
advanced by a rotating plate or short spiral auger, generally
300 mm or larger in diameter. The cuttings are retumed to
the surface at intervals (generally of not more than 0.5 m})
and are disturbed but usually unchanged in moisture
content. Identification of soil strata is generally much more
reliable than with continuous spiral flight augers, and is
usually supplemented by occasional undisturbed tube
sampling.

Continuous Sample Drilling — the hole is advanced by
pushing a 100 mm diameter socket into the ground and
withdrawing it at intervals to extrude the sample. This is
the most reliable method of drilling in soils, since moisture
content is unchanged and soil structure, strength, etc. is
only marginally affected.

Continuous Spiral Flight Augers — the hole is advanced
using 90—115 mm diameter continuous spiral flight augers
which are withdrawn at intervals to allow sampling or in-situ
testing. This is a relatively economical means of drilling in
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clays and in sands above the water table. Samples are
retumed to the surface, or may be collected after
withdrawal of the auger flights, but they are very disturbed
and may be contaminated. Information from the drilling (as
distinct from specific sampling by SPTs or undisturbed
samples} is of relatively lower reliability, due to remoulding,
contamination or softening of samples by ground water.

Non-core Rotary Drilling — the hole is 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,

Rotary Mud Drilling -— similar to rotary drilling, but using
driling mud as a circulating fluid. The mud tends to mask
the cuttings and reliable identification is again only possible
from separate intact sampling {eg. from SPT).

Continuous Core Drllling — a continuous core sample is
obtained using a diamond-tipped core barrel, usually
50 mm internal diameter. Provided full core recovery is
achieved (which is not always possible in very weak rocks
and granular soils), this technique provides a very reliable
(but relatively expensive) method of investigation.

Standard Penetration Tests

Standard penetration tests (abbreviated as SPT) are
used mainly in non-cohesive soils, but occasionally also in
cohesive soils as a means of determining 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 6.3.1.

The test is carried out in a borehole by driving a 50 mm
diameter split sample tube under the impact of a 63 kg
hammer with a free fall of 760 mm. It is normal for the
tube to be driven in three successive 150 mm increments
and the ‘N’ value is taken as the number of blows for the
last 300 mm. In dense sands, very hard clays or weak
rock, the full 450 mm penetration may not be practicable
and the test is discontinued.

The test results are reported in the following form.

¢ In the case where full penetration is obtained with
successive blow counts for each 150 mm of say 4, 6
and7
as 4,6,7
N=13
¢ In the case where the test is discontinued short of full
penetration, say after 15 blows for the first 150 mm and
30 blows for the next 40 mm
as 15, 30/40 mm,

The results of the tests can be related empirically to the
engineering properties of the soil.

Cccasionaily, the test method is used to obtain samples
in 50 mm diameter thin walled sample tubes in clays. In
such circumstances, the test results are shown on the
borelogs in brackets.

Cone Penetrometer Testing and Interpretatior

Cone penetrometer testing (sometimes referred to
Dutch cone — abbreviated as CPT) described in t
report has been carried out using an electrical friction col
penetrometer. The test is described in Australian Standa
1289, Test6.4.1.

In the tests, a 35 mm diameter rod with a cone-tipp
end is pushed continuously into the seil, the reaction beit
provided by a specially designed truck or rig which is fitte
with an hydraulic ram system. Measurements are made
the end bearing resistance on the cone and the frictic
resistance on a separate 130 mm long sleeve, immediate
behind the cone. Transducers in the tip of the assemt
are connected by electrical wires passing through t
centre of the push rods to an amplifier and recorder w
mounted on the control truck.

As penetration occurs (at a rate of approximately 20 m
per second) the information is plofted on a comput
screen and at the end of the test is stored on the comput
for later plotting of the results. _

The information provided on the plotted resul
comprises: —

« Cone resistance — the actual end bearing force divid
by the cross sectional area of the cone — expressed
MPa.

e Sleeve friction — the frictional force on the slee
divided by the surface area — expressed in kPa.

¢ Friction ratio — the ratio of sleeve friction to cor
resistance, expressed in percent.

There are two scales available for measurement of cor
resistance. The lower scale (0—5 MPa) is used in ve
soft soils where increased sensitivity is required and
shown in the graphs as a dotted line. The main scale (0-
50 MPa)} is less sensitive and is shown as a full line.

The ratios of the sleeve friction 0 cone resistance w
vary with the type of sail encountered, with higher relati
friction in clays than in sands. Friction ratios of 1%—2'
are commonly encountered in sands and very soft clay
rising to 4%—10% in stiff clays. _

In sands, the relationship between cone resistance ar
SPT value is commonly in the range:—

g (MPa) = (0.4 to 0.6) N (blows per 300 mm)

In clays, the relationship between undrained she:

strength and cone resistance is commonly in the range:—
g. = {12t018) ¢,

Interpretation of CPT values can afso be made to allo
estimation of modulus or compressibility values to allo
calculation of foundation settiements,

inferred stratification as shown on the attached reports
assessed from the cone and friction traces and froi
experience and information from nearby boreholes, et
This information is presented for general guidance, b
must be regarded as being to some extent interpretivi
The test method provides a continuous profile
engineering properties, and where precise information ¢
soil classification is required, direct driling and sampiin
may be preferable.
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Hand Penetrometers

Hand penetrometer tests are carried out by driving a rod
into the ground with a faling weight hammer and
measuring the blows for successive 150 mm increments of
penetration. Normally, there is a depth limitation of 1.2m
but this may be extended in certain conditions by the use
of extension rods.

Two relatively similar tests are used.
¢ Perth sand penetrometer — a 16 mm diameter flat-

ended rod is driven with a 9kg hammer, dropping

600 mm {AS 1289, Test 6.3.3). This test was developed

for testing the density of sands (originating in Perth} and

is mainly used in granular soils and filling.

« Cone penetrometer (sometimes known as the Scala
Penetrometer) — a 16 mm rod with a 20 mm diameter
cone end is driven with a 9kg hammer dropping
510 mm (AS 1289, Test 6.3.2). The test was developed
initialty for pavement subgrade investigations, and
published correlations of the test results with California
bearing ratic have been published by various Road
Authorities.

Laboratory Testing

Laboratory testing is 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.

Bore'Logs

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

Interpretation of the information and its application to
design and construction should therefore take into account
the spacing of boreholes, the frequency of sampling and
the possibility of other than ‘straight line’ variations between
the boreholes.

Ground Water

Where ground water levels are measured in boreholes,
there are several potential problems;

* In low permeability soils, ground water although present,
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.

« Water table levels will vary from time to time with
seasons or recent weather changes. They may not be

the same at the time of construction as are indicated in

the report.

» The use of water or mud as a drilling fluid will mask any
ground water inflow. Water has to be blown out of the
hole and driling mud must first be washed out of the
hole if water observations are to be made.

More reliable measurements can be made by installing
standpipes which are read at intervals over several days,
or 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
a perched water table.

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 condiion, discussion of
geotechnical aspects and recommendations or
suggestions for design and construction. However, the

Company cannot always anticipate or assume
responsibility for:
» unexpected variations in ground conditions — the

potential for this will depend partly on bore spacing and
sampling frequency
« changes in policy or interpretation of policy by statutory
authorities
+ the actions of contractors responding to commercial
pressures.
If these occur, the Company will be pleased to assist
with investigation or advice to resolve the matter.

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 than 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
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is not relevant to the contractual situation, i 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. '

Site Inspection

The Company will always be pleased to provide
engineering inspection services for geotechnical aspects of
work to which this report is related. This could range from
a site visit o confirm that conditions exposed are as
expected, to full time engineering presence on site.

Copyright © 1998 Douglas Partners Pty Lid
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DESCRIPTION AND CLASSIFICATION OF ROCKS FOR ENGINEERING PURPOSES

DEGREE OF WEATHERING

Term Symbol Definition

Extremely EW Rock substance affected by weathering 1o the extent that the rock exhibits soil properties - i.e. it can

Weathered be remoulded and can be classified according to the Unified Classification Systern, but the texture of
the original rock is still evident.

Highty HW Rock substance affected by weatheting to the extent that limonite staining or bleaching affects the

Weathered whole of the rock substance and other signs of chemical or physical decomposition are evident.
Porosity and strength may be increased or decreased compared lo the fresh rock usually as a resuit
of iron leaching or deposition. The colour and strength of the originat fresh rock substance is no
longer recognisable.

Moderately MW Rock substance affected by weathering to the extent that staining or discolouration of the rock

Weathered substance usually by limonite has taken place. The colour of the fresh rock is no longer recoghisable.

Slightly SW Rock substance affected by weathering to the extent that partial staining or discolouration of the rock

Weathered substance usually by limonite has taken place. The colour and texture of the fresh rock is
recognisable.

Fresh Stained Fs Rock substance unaffected by wealhering, but showing limonite staining aleng joints.

Fresh Fr Rock substance unaffected by weathering.

ROCK STRENGTH

Rock strength is defined by the Paint Load Strength Index (lss)) and refers to the strength of the rock substance in the direction normal to the
bedding. The test procedure is described by Australian Standard 4133.4.1 - 1993,

Approx Unconfined
Term Symbol Field Guide* Point L‘.oad index Compressa\r‘e‘ Strength
St50) Qu
MPa MPa
Extremely EL Easily remoulded by hand to a material with soil properties <0.03 <06
low
Very low VL Material crumbles under firm blows with sharp end of pick; can 0.03-0.1 0.6-2
be peeled with a knife; too hard to cut a triaxial sample by hand.
SPT will refuse. Pieces up to 3 cm thick can be broken by
] finger pressure.
Low L Easily scored with a knife; indentalions 1 mm te 3 mm show in 0.1-0.3 2-6
the specimen with firm blows of the pick point; has dull sound
under hammer. A piece of core 150 mm long 40 mm diameter
may be broken by hand. Sharp edges of core may be friable
and break during handling.
Medium M Readily scored with a knife; a piece of core 150 mm long by 0.31.0 6-20
50 mm diameter can be broken by hand with difficulty. ,
High H Can be slightly scratched with a knife. A piece of core 150 mm 1-3 20-60
long by 50 mm diameter cannot be broken by hand but can be
broken with pick with a single firm blow, rock rings under
hammer.
Very high VH Cannot be scratched with a knife. Hand specimen breaks with 3-10 60-200
pick after more than one blow, rock rings under hammer.
Extremely EH Specimen requires many blows with geological pick to break =10 =200
high through intact material, rock rings under hammer.

rock defects.

-

done.

-

Note that these terms refer to strength of rock material and not to the strength of the rock mass, which may be considerably weaker due to
The field guide assessment of rack strength may be used for preliminary assessment or when point load testing is not able to be

The approximate unconfined compressive strength (qu) shown in the table is based on an assumed ratio lo the point [oad index of
20:1. This ratic may vary widely.

Issued: Apnl 2000
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RESULTS OF DYNAMIC PENETROMETER TESTS

CLIENT Mr and Mrs R Allo DATE 25/3104
PROJECT Proposed Residence PROJECT NO 36976
LOCATION 81 Myola Road, Newport PAGE NO 10of 1
TEST LOCATIONS 1 2 3 4 5 6 7 8
RL OF TEST 72.5 725 | 725 | 723 723 | 721 723 | 724
DEPTH PENETRATION RESISTANCE
m BLOWS/150mm
0.00-0.15 2 2 ! 3 4 5 2 1
0.15-0.30 12 Bat 4 4 8 6 6 5
0.15m
0.30-0.45 20 10 10 6 6 7 5
0.45-0.60 Bat B at 8 at 14 4 21 6
0.45m 0.35m 0.4m
0.60-0.75 R at 5 7 5
0.47m
0.75-0.90 5 8 5
0.90-1.05 8 Bat 7
0.9m
1.05-1.20 13 8
120-1.35 B at 34
1.1m
1.35-1.50 Farced
te 1.5m
1.50 - 1.85
1.65-1.80
1.80-1.95
195-210 -
2.10-2.25
2.25-240
240 -2.55
2.55-270
- 270-2385
2.85-3.00
TESTMETHOD  As 1289.6.3.2, GONE PENETROMETER v TESTED BY: GRW

CHECKED BY: GRW

F[)’ Douglas Partners
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STRATIFICATION SPACING

Term Separation of
Stratification Planes

Thinly laminated <6 mm
Laminated 6 mm to 20 mm
Very thinly bedded 20 mm to 60 mm
Thinly bedded 60mmto0.2m
Medium bedded 0.2mto06m
Thickly bedded DEmto2m
Very thickly bedded =2 m

DEGREE OF FRACTURING

to diamond drill cores and refers to the spacing of ali types of natural fractures along which the core Is

discontinuous. These include bedding plane partings, joints and other rock defects, but exclude known artificial fractures such as drilling
breaks. The orientation of rock defects is measured as an angle relative to a plane perpendicular 1o the core axis. Note that where possible,
recordings of the actual defect spacing or range of spacings is preferred to the general terms given below.

Term

Description

Fragmented

Highly Fractured

Fractured Core lengths are mainly 40 mm - 200 mm with occasional shorter and longer sections.
Slightly Fractured Core lengths are generally 200 mm - 1000 mm with occasional shorter and longer sections.
Unbroken The core does not contain any fracture.

The core consists mainly of fragments with dimensions less than 20 mm.

Core lengths are generally iess than 20 mm - 40 mm with occasional fragments.

ROCK QUALITY DESIGNATION (RQD)

This is defined as the ratio of sound (ie. low strength or better) core in lengths of greater than 100 mm to the total length of the core,
expressed in percent. !f the core is broken by handling or by the driling process (i.e. the fracture surfaces are fresh, irregular breaks rather
than joint surfaces) the fresh broken pieces are fitted together and counted as one plece.

This classification system
Sydney area, but the terms

SEDIMENTARY ROCK TYPES

provides a standardised terminology for the engineering description of sandstone and shales, particularly in the
and definitions may be used elsewhere when applicable.

Rock Type Definition
Conglomerate More than 50% of the rock consists of gravel-sized (greater than 2 mm} fragments
Sandstone: More than 50% of the rock consists of sand-sized (0.06 to 2 mm) grains
Siltstone: More than 50% of the rock consists of silt-sized (less than 0.06 mm) granular patticles and the rock is nat
laminated.
Claystone: More than 50% of the rock consists of clay or seficitic material and the rock is not laminated.
Shale: More than 50% of the rock consists of silt or clay-sized particles and the rock is laminated.

Rocks possessing characteristics of two groups are described by their predominant particie size with reference also to the minor constituents,
eg. clayey sandstone, sandy shale.

Copyright © 2000 Douglas Partners Pty Ltd
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