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ETS
10 INTRODUCTION

Erghoorng Tesling Sorvioes Py Lid (ETS) hes conducted o geotecheiosl
nvestigaton S e propesed Mouk Emerad Wing Farm on the Atharion
Taticlands, Quosnsierd The proposed siie is kdeted aparunimaiely Thn west of Pe
towrnbp of Wakarws, 20hm south of Marsata snd 22xm north of Alhwros. The
MYSSIGAEON wls UAORNAMN 10¢ RATCH Austrada Corpotaton (RATCH)

IS UndeARIoOE Ml Th Proposed wind LrDne farm wil Invoves PO CoOnsueson of
P 1o TS brtnes of 2-3UMW gereration capactly, The burbiree wil Pove 3 roftor
dameter of 50m 1o T00m snd hess wil be mourded 00 viesl Woe lowers 50 B
SOm Ngh. RATCH has arviseged & el Soling system of 15m to 20m s Samreter,
1.5m % 2m deep of @ rock anchor tyDe.

Tta soope of he work for the nvestigaton comprsed ten (10) borehalns 19 3 deph
of 10m o1 &m of soid rock conng. Aolowed Dy sO0raiony tesiing. sngineerng snalyss
o reporting

The am of he rvestioaton wae 1 iderdly materiss, madarksl propeties snd
CUUrOwiier Conaitions 1) eralie & geotecheiogd asessament and avice o be
orovided on the olowing:

¢ Geronal geslogal descrption of the wie;

¢ Provide descrptons of the soll snd rock types encourered and Comments on
e wotir bk Sopth I ancourtonos

o Provde engeesrng desgn parametars for Te sol and sk hypes
escouriered,

¢ Advice on footing design splons;
o Adven on bedring oopacitos.

o Povsion of BOvos 0N any O QROBONOICH Bt Of Maraeds that come ©
Ight durirg the nveatgatien which may npoct on Be design of coniracion,
20 FELD WORK

Frtowort wan condecied by ETS from the 4" Fabruary 2013 10 P 16" Feteuary
2017 arvd Doiuted & visus' msosarrect of Ta varicas ales, thelt sunounds ard
subsuriace investigatons.  The nvostgaton conssted of drling 10 boretwales 1o »
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mapeimum depth of 10m, or Sm of sock, which sver came st The Dorsbolas wins
afled ckas 1 e cations Nghighted by RATCKH. Standad Pongtraian Tesing
(S27) was carried ot where Dossibie ' assnt N assessng he comsistency and
densty of the sutssrfsce matertas VWhers rock was srcouriersd Core samplas wers
colectod and placed it 0ore Yays o rock Kging and 1estng Sol restivity lessng
was carved ot ot oach of the borehole cabions o pronide sod resistance
parnmoters fot the design of slechonl sorthing dovoes

The resuts of De field wok [Domshole gs) e prasanied n Appendx B The
approximale lecstions of which Be o work was cenduciod sre daplayed » Figure
1, Agpentin A,

30 STANDARDS & GUIDELINES

The s, 0ok chasslicasion Oatcrptons, Meld and BLOrary Weaing wess carmad out
N Qenere sccorturce with (he folkawing Aunlralen Standarts.

AS 17261053 Coatechncsd St Investgatirs

AS 1380 Ucthos of Tostrg Sails for Engrosnsg Purposes

AS 4133 Uathocs for Testrng Recks for Engreenng Puposes
40 LABORATORY TESTING

The ioning BO0t5M0ny Salng wis cosdecind & NATA socatiing Lboraiones on
samplen recowored during fddwork In order % asant with ®o ssscsamert of

grotechrical dengr parsreters

e ARerberg Limis

o Parichs Size DistrituSor Anshsis

e Port Load Test

e Uscondrwd Compressive Strergth
Resuln of laberatory tastng ane presanied in Agpandix C
50 GEOLOGY

Numenus vwocask sequences have been dertfied in the Atherion ares of whoh the
majerity have been subinided yo Tw Festheded, Mookmoon, Surdown and
Seardors Yoloanc Groups. The Mount Emerald! Wakh's BUf opegraghc fature
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are Seleved B wpresert outfow deposts of Bw Ghn Gordon Cauldren snd e
mambers of the Kooknoon Volawie Qroup. This grewp compnises of Eary Perrien
densaly weiced rhycific igeimbtle and mnor yoitic tva The va fows am
commonly fow banded and sulobreccasisd The group Pess wel developed cobamres
onting and s up 1o GOOm fck.

80 SITE CONDITIONS AND OBSERVATIONS
6.1 Vel Assessmant

I he proposed wind ferm ste s located 10 T nart of Mourt Emersdd and s stusied
spproximatoly 3 5hm 1 e wonthwos! of Wakamn The site cowers an ares of
apprasimetety 15k with elevation variatons of Lp 550m Fvoughout the site. Larpe
rolobvely fiat sotivrn axal o8 e site Letwean Nlly poshe 10 Bo rofeast and
southweit of e sie The sbe was Osneraly coversd In madum danse bush
consmting of smal 10 lergs boes lng grass and sivuta Several smal Crooks woe
srcourternd pcrons e ste

Namenoas Wge roch ouirops mere cheerved Brougtouwt Mout Emersld and i the
vicinty of al of the ol utes.

S access was va o drt Yach selatie or for whooled dive velities, To Yack
crossnd 5o e rom rorth and south. A second majar Fack was uied 1) SAN SOURRA
%0 Dorehole Cationd BHT-BHA, ING Irachk mid Oa-ping and Becoms moassabie
atar poriods of rairlall Aue 1 boggy gourd.

62  Subswrface Conditions

The nvesiQaion Consted of ariing 10 SoNNONS 10 & muicdmum deph of %0
matros. or G matros of ook, whichower camo first. A shalow soll prodie sxsied ot e
borehole locatons and was ganerally found 10 be lees Bun 1 metre Peck. The sold
conseied of & Sandy BILT AL of low platicly, with fre to cosrse sand and of &
I corsisercy. The sol was undorian by members of the Moomoon Volcanc
Group which genersly consisted of ihyoltic igrembete. The ignimibnite was slighiy
wolthared 10 Feah Wit miror mockestoly and Nighly westhared Jones. Generally the
woatheneg was limiod 12 bon oadde discalouration wihout any sigyfcant sfect o
the soch strangth. A srebrsirary Sold sssosarnen! of rock strength rulcaled e *oth
wik gerweslly within the Ngh 10 wiry high sirengh fangs wiich was corfinmed weh
latoratary slrergh testing.
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Ducortiruts n he core ware generally confned 1o joinls dooeg o Noh angles
sulntion 10 I oM Axs. Il was found n oM of Tha jonts and Consiad as efher
won oxide o clay. Wl generally ccoumed aa veroor thickness or losa than Sem
Wioor fats were 350 idertfied in some of the boretles and weew fourd o do
betwaen O and 26" refsive 1) Do cone anls. NI wls Gy #0300 Qouge malened.

70 ENGINEERING ASSESSMENT AND RECONMMENDATIONS

7.0 Design Parsmelen

Roch strergth tas been delermined waing & waredy of methods clidng Seld
strangth covaiation assassments as outlined n AS1726, Port Load Tesing and
Urcenined Compressne Steagh Testng Tadies 1 and 2 presant the Andings of
ot witaas oty

TABLE 1 ROCKX STRENGTH PARAMETERS- UNCONFINED COMPRESSIVE
STRENOTH
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TADLE 2. ROCK STRENGTH PARAMETERS. POINT LOAD TESTY

| .I_A-l.?l : 7 My w;'up
585-693 17 M "en
239241 26MPs W
072~ 048 63 WPy \ery High
3-40 4.1 M Very M

Laborsiory teaing was corrpialed 10 Gelermine mOOUAS paravetens mound e
detalad focing design A summary of these msuls s presented n Table 3. The
laboratony reports are prosostod  Agpendx C

TABLE 3 NOOULUS PARAMETERS
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7.2 Footing Recommendations

llazed an the imbrmaton colectod darieg the prelmirary suteurtace mvestigatos,
the subsuface canditons are suitsbie for sspport of T furting Lundatons on a
oundaton system  Sirce shallow Dadrock was escouniered ol he borsbols
ooatons, ofher potoatial aberratves for suppartng He progosed trbres nchuds
ok anchors snd rock socketed piers

1 s unCerstood T the customer would Drefer 10 use & raft or rock archor sysiem »f
e e, The brefd provided o ETS outises o proposed o Gesign Sounded
SOoroxiemitiely 1.5m 10 2. 0m desp and 15m 10 20m in damenr.

Shadborw founclatons will Shady Meguin 100 etaalion o Lastng & most oatons 13
schieve o plarned foundaion depth, o pacng e kundatiors ot the bodroc
surface and misng the sie grade 1o provide the required SOl Come Ovir the
oundetons for overteming sadiity It B Dedeck surfecs skoes snficantly, of &
combination of scll and sk & encountond a the planned Hendaton sation, lsen
concrets wil be reguired 10 creste B level. unform besring suface 1o supoon the
knandubors

The rppebiity chaacieratics of the rock encourdered duing Tw veslgation arn
docusind it Saon 73 of M mpon. Should Dlasing be consicared at this she 2
pro-tiasl survey ant Dlasting plan should D grepared pror 13 performing any
Slastng aciutton

7.3  Excavation Characteristics and Rippability

The sxcowntabilty of rock depende on the gectechrics propartion of the matedal on
the meihod of i dion snd On T Ippe 408 26 of RuGivalieg aguzmant used. In
meckarical cucevation he caltng pats of Be oqepment mual b loroed Inh
discorfinetios In fw ok mass or i e fabee of wask rock N s penwealy
scospied thet the dacorfinadly (Tecier) spacng snd Uw suegh of the 0k o
partiodany imporant properties and genenl rippng dope can be signfcanty
increamad when the rock & dedded o lohated. 0r highty Fechired The nelire of the
otk and et plares of seckness Heroions play a0 mportart part In ok
Qrcavation assessmant

A rppabillty masessmart S W rock encoundenad Ourng the  geotechrical
PWESIAtON 1as Deen oamed tut wing Weawer's Rook Classficanon Systerm for

BN2IONR REY
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Mippabaty. Sased on Banuwis's Coomechatts Classficanon of Rock Masses, s
nppebiity chssfcation system plccates 8 weighied visue (o sech road Juwsmelee
The Wty rsting & gleen & ropabilly assisanent Taths 4 &g 5 Dalow, $ow Ihe
raSngs obtainoed afier the amesement of cach grade of waatharod rock encourtored
on she.

TABLE 4 RIPPABILITY RATING
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TABLE 5 RPPABILITY ASSESSMENT

rotes
arew LN OIS Geotgesl Fpact Sgricrt n e Amanrwy of Zgpetdy D Swde npgenes Soum

A
AD 2000 - 1R “Daslaman of ezt very 4 aorTYTeeag ComET e, Sefiee resag ore gt s

Waiale' S30Ma Gt 1r vl B20ve 75 Shouk] Db COMRmed enfppatie wilhout
uEINg pro-diaeting or ofher tocheiques

Encanestion of Tw sighy woathaed rock can Be camied cut By bull dazers (D09 n
Buk oscavabions and oecavators with nppihg fmes N confned escavabons.
Excavation of the besh rock wil need 10 be camied out with & lrge bl doder (D11)
O with @ combinaton of hydraulic rachurng phus fepng with o D9 daser

Giveny #o Iimbed mvesigaben and Ngh strosgh of the sock £ & suggoesiod hat
Mwance shoul 2e Dudgeiad for sock esaking works I aadition to minar blasing.
Consideralion coudd be gees B Ighlly Hastrg of the rock moss 0 ooden £ and
i itate excarmion

TA  Bawing Capacy

Banting (apacly M Dimn Sndisdid 0N &0 UNAIBLINANG DWW THa Pofasad fotngs
wil ba fosndod approximatoly 1.0m balow the ground surfoce into rock aed wil te
mevmum of 15m wide Based on ths and &0 sesssament of the unconfrmd
GomMpronsve Mimngth, raciue spacing and diowabls defect rarge. an allowabtie
bearing capacity of 3.0 MPa may be adogted

™e Qeotad boaring capacty alows for <1% setlemont of De minemum oeting
Snenaon
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i & recommendod hat upon compieton of & footiryg dosign he bosnrg Cepecly &
oy ewed 1O armurs [he Gesign COndonTs 0 Gur aSRMOions

As subsod condtions may vivy from RGHlon 10 Kosthon, & Guatied geosschnicsl
engiteer ahall inagect B foundation prioe 1 powring of concreto. The gectechrical
engiteer should confrm that e alowable Seanrg pressures have Deer chisired
The lundaton should be clearet srd Swe of oo cirved N mtsdal P4 1 powing
the conorte

7.5  Shding Sabimy
A cosfioert of Hoton valee of 0 58 may be weed Or prelmmery foundation desgn
wvalaan Miding stabiity of T turbing faurdations %o corcrede ootings Sounded on
T undetyng Dadwck.

78  Ske Classification

She assifCanon 0 S0CONIance with ASIRI0 nas may have Hte reivvarce f e
foatngs are 10 be foundad on rock, However & provided 1 ssaisl with foolng desgrs
o struchres which muy e unded on e 520 O 3l shalow capths.

The Atterborg Limits ieets indicate the Sarddy SAT (ML) is dightly rescive
changes in moistuee conteet with 0 $&0aned pradicad round suface Movamant
{yJ) wifiin e Claga § category (0 1o 20mm) for footinga designed in socorderce with
Asstalon Standand 2070 ‘Rescerniad Sabs avd Footrgs ~ Cossmuction” 1 &
recommendet et sy high el Botng and shib systerrs b desged
socommadato he astkipated gound sartice mavermart and o desgrens should
satisdy themaetves that Ty use of ASZH0 & spplcatie for Ty proposed g

The ground sarface movement (y,) ostiratad in this mport doss not take o accourt
the aftacts of Anure bees pvisd o1 remaved

77  Excavation Conditions, Batter Angles & Dewatoring
" n srdcpeted Pist excavelions wil conkisd of P folowing
o Traaching - Upper lovel Hotngs and services

Excavation Svough e sandy sity stlle b capocied %0 Do readly wndeneien waing
QO Goned SRMhMaIving Saumeant (1.6, backhos o cxcavaton)
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Tabke © presents short and long arm recommendessd maomum bater angles for
SXNCEVERONS though Te ol profle,

These valusa apply to dey alopes and batter hoights of wp 10 3.5 mwires in sodl sbawve
the water tadle. Surcharpe lands should fot be placid N [he Crest of Datler slopes
5% oy may rilak shpe Slure.  Maler baber siipes would Be roqured whers
soopagn & orcourtenad and futher gectacheical advice should be mouesied i his
pocurs. B is essortisl ot baliers De sulably Drolechnd Bom GAaNon and SO by
ihe sstatiistymant of grownd cover and shnks, Felaliastion of surface dralre, eic,
Runo® should not be alawed 0 dschange drecty aoross the e,

Gourowaler was not ercourtensd dutng the investiganions bt F required sump and
PUM Camatening methads are especied 1 be sutabie only when Gatering o mirer
seepage Trough the iees permectie slly Gay / cay sols

78  Soll Resistivity

Scil resistviy lestng was completed at the bomshole lecations wsing 8 FLUKE 1625
Eorth Grownd Tesler, Testryg wos camed oud 1o delemmire Ba s0ls reaithe
propariss e U in Ta desion of aecinad earhing sysiems assocated wih the
PROpoeed Wing brtinas Tesiing wias camed oul ID o (2) arections pepenyiouls
oach other 1 the viosily of B Darelies. Al Pw Srvw of The Isvessgation the ground
s ARG & A of the Red cathns. Tha death which the earth SSakes weee
placed o the ground was Intod duo 15 e shallow ol profie ol mery of e
ocasors

Sof resistvity was Deen calcuivied ssng e Wermer Neod

Table 7 presents the results of the feld Sasang.
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TABLE 7. SOR RESISTIVITY RESULTS
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Trm current stady presents o indied sppramal of Shaly corcftors scrons the Mourt
EMariid witd Them ale ASCics W TS (vl Sary STIge N P poject has bees
imited 1o the eutord that a Auly reprosertative sargio of ste conditors may nel
rave teen cttared Furher subsurfscs levestigetion #od snalysis may be
ooy

2 8 recommended Tal an TTS gectechrical engineer napect al focing cacavatora
0 CorfT e soturtace condions

8.0  LIMITATIONS

Weo have proparnd ths regont for Pa use of RATCH AUSTRALIA CORPORATION
for Gssgn purposes N poTORdENCs WY genetally sOepted geotechncal g neeng
practoes. No oher wamanty, ceprosed o implied s made as o Be profossional
advice nchuded n this seport.  Thus report has oot been prepared for uses by paties
ofhet hos RATCH AUSTRALIA CORPORATION o Thar dongy conssbanis. (o
Avchitect & CMISTUcions Enginasrs. T may not condain sufcknrt information for
puposes of other partios or 1 e uses. Your slterion i e 10 the document -
Undenland 0w Lirmitstiorn of Yewr Geolechneal Repot™ which & nouded n
APDendix D o Tus mipor!,  Thes GoCumant Nis DOON Drepad 10 sdvise you of what
your realsic sapecaions of fwe mpor shoud be, and ® present you with
recommenslons on how 1o miremiss the rsks sssocisied Wi P ground works for
s preject  Tha decemant B act ndended % reduce e kvel of responabiity
accepted by ETS. but rather %o essure $hat al partes whe may rely on Fee regod o
awae of Tw resporsDities anch sssumes in 8o dong
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