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HOME TRUTHS

Why Santos Should Abandon the Narrabri Gas Project

TheNarrabri Gas Project has been plaguedildpwngrade of the Gunnedah Basin reserves, the
financial writeoff of the project,further demands for more accurate information from a number pf

NSW Government Departments aorjanisationsand strong communitgpposition

This igeports outlines whysantosand its partnershould d@andon the Narrabri Gas Project

Home Truths has been produced the volunteer members oPeople for the Plains Inc, a group
Narrabri Shiraesidents who have sought to gain a comprehensive understanding of the prog

of
esses

surrounding coal and coal seam gas developments, and the impacts of those processes. Its charter is

to educate and advocate on these issues affecting North Western New B(alés.

Contact: Sally Hunter
Secretang People For The Plains g

Email: People4theplains@gmail.com Peo I?J%?“ NS
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HOME TRUTHS

Why Santos Should Abandon the Narrabri Gas Project

Executive Summary

There is too much concern within the community, based on observation and scientific evidence, to allow
the Narrabri Gas Proje¢NGP)o proceed. The Narrabri Gas Project has no social licendshouldbe
abandored due to the following reasons
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14.

15.

16.

17.

18.

TheNGPi y28G NBIldZANBR (2 Fdzf FAE ! dzZ2a0dNF £ Al Qa Il & y¢
most of it is now exported, allowing Santos to drive up the price of gas for domestic consumers.

The NGP would be a high cost producer and would not result in Igageprices.

There is no communyt acceptancef the NGP This igoroven bya range of community surveys

and almost 23,000 submissions objecting ol Y124 Q 5S@Sf 2LIYSyd ! LILX A O}
Environment Impact StatemeniE(S.

This will be a stranded asset as landholder after landholder in every direction surrounding the
Pilligais determined toblock access for pipelines

Well integrity is questionablavith all wells failing at some stage, including beydimel active life

of the project.

According to Santoshe projectwill impactthe surface and groundwater of theunnedakhOxley

Basin upon whichmanyfarming familiesare dependent

{lyd2aQ 3FraFASER Ll2aSa RANBOUG YR AYyRAeBBS OO GKI
particulady agricultureandto a lesgr extent,Siding Spring Observatory

Santos leaves itself expato a raft of future litigatiorboth domestically and internationaltjue

to contaminatd agricultural products entering the food chain.

The NGPRisks theGreat ArtesianBasin (GABX critical resourcdor landholders and communities

across 3%of! dza G NI f A . D commuhiB ¥abt villing to risk this iconic assér coal

seamgas CSGproduction

Santoshas denied the existence sfilphate reducing bacteriggRBA y G KS 3IFa adNI Gl =
concrete and steel. SRB attack and destroy wells from the time they are drilled until long after

they are sealed off and abandoned.

Alack ofproper assessment dfe potentialmental and physicdiealth risksdlemonstrates a lack

of moralresponsibilityby the company to its staff and communities

A poor track record of alreadyore than 20known spillsand leaks in the Pillig&-orest $ of
considerable concern to the community.ocal whistleblowers have shown that Santos will not

admit to spills and leaksntil forced ta Responsible corporate citizens would take responsibility

and act in the best interests of the community.

Prior remrediation work has been woefully inadequatey R 02y Ay dzSa G2 R23 { Iyl
remediation is possibleThis igoncerningo the community considering future development and
necessaryngoingremediation

The development of théeewoodwater treatmentfacility brings with it multiple risks andsalts

disposal problem that Santdgms no answers for

Time is against Santos, with tlapproval processiready having beedelayedmore than four

years The longer time goes by, the more peopidl realise there is nipa shortageof gas

production in Australiand that they have been misled.

Significant light pollution wouldaffect the neighbouringSiding Spring Observatorgnd the
Warrumbungle Dark Sky Park, compromising their importance for astroaohyourism.

The risk from this project anohfrastructureigniting and/or further inflaming bush fires is too

great.

Methane is one of the most potent greenhouse gases and is unavoidably lost to the atmosphere

as fugitive emissions when coal seams are disturbed bgdeaction.

Fossil fuels need to stay in the groumelrnings from scientists across the world are that we are

fast running out of time to limit warming to 1.5 degrees and avoid catastrophic climate outcomes.

Fossil fuelssuch as methanare key contribtors to climate change
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HOME TRUTHS

Why Santos Should Abandon the Narrabri Gas Project

Chapter 1.: Gas Crisis 1T What Gas Crisis?

In 2014, Santos announced to investors that its strategy was to link the price that Australians pay for
gas to the (higher) world parity price, by exporting to the world market. Thisviiskmade possible

by the development of the gas liquefaction process, using giant refrigerators to shrink the volume of
gas by around 600 times, thereby making it more economic to transport in ships. If Australian gas

users wanted access to Australian géey would now have to pay at least as much as Santos could
achieve on the export market.

Santos subsequently built a large liquefaction plant and export facility at Curtis Island, off Gladstone.
This facility was to be supported by the burgeoning syblCSG from Queensland.

As a result, gas production in Australia tripled (since 2010) and in late 2018 Australia surpassed Qatar
Fda GKS ¢62NIXIRQ&a fIFINBSadG SELRNISNI 2F 3l ao YR { I
increasing from $4/GJ to over $10/GJ. In M&8h7, many commercial and industrial gas users were

being offered gas at $20/GJ. Prices now stand at between $8 and $12/GJ according to the Australian
Competition and Consumer Commission (ACCC).

{2 1 dZAGNINRHNISR WEROR ONICKgas)itidabouyit pricd obgasdzAustialiaS I
has enough gas to meet its requirements many times over. However, the more we produce, the more

will be sent offshore to allow Santos to meet its export commitments. Consumers and domestic
industryiné a i SNy ! dZaGNI Al y2g LI & Y2NB F2N 3La GKIYy
is illustrated in the adjacent graph, where Australian gas prices are now higher than those in Japan

and significantly higher than in the US.

Japanese, US and Australian Gas Spot Prices
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Source: US Energydniation Administration, Ministry of Economy, Trade and Industry, Australian
Energy Market Operator, Reserve Bank of Australia
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Why Santos Should Abandon the Narrabri Gas Project

The Narrabri Gas Project (NGP) is part of the east coast onshore gas province. This is globally high cost
gas. The NGP tise highest cost producer in a high cost provincharrabri gas is $7.25/GJ at the
wellhead. This compares to the Asian (delivered, after liquefaction and shipping) spot price of
$7.71/GJ. By comparison, last year the average gas price in the US4GG/BS

Bringing the NGP into production will therefore do nothing to bring down gas prices. We have now

NEIF OKSR (GKS LRaAAGAZ2Y 6KSNB ! dzZa0NIfAFY GKS $2NI RC
cheaper than the artificially inflated coef local gas. As a result, various consortia are planning on

building up to five gas import facilities to satisfy east coast denfand.

We could have the absurd situation of gas tankers passing each other in the middle of the Indian
Ocean, carrying gas opposite directions. If Australia imports its domestic gas needs, it will be
embedding in the domestic price three services it does not need: the cost of liquefaction; the cost of
shipping; and the cost of rgasification, so prices will stay high.

Asa result of the now high domestic price for gas, due to exports, demand in Australia is falling (see
graph adjacent). Gadependent industry is closingRemapak, Dow Chemicals and Claypave have
recently shut their doors in part due to high gas pritesDomestic consumers are switching fuel
sources and gas is being used less for electricity production. In October 2016, Incitec Pivot opened a
$1 billion ammonia plant in Louisiana, providing several thousand jobs. The plant was originally
scheduled for Newastle, but relocated due to the high Australian gas prices [Ref: The Austraian, 7
October 2017 .

Components of Annual Gas demand in Eastern Australia
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In the meantime, Santos has downgraded its reserves at the Pilliga gas project from 2P to 2C i.e. from
GLINE @Sy I yR LINE o¢l ONIBSH 2eddNBOIEAD thig i8 noyaTb&nable development

project. In early 2016 Santos wrote off $1.4 billion on the NGP, to a then current value of $0.00 i.e. it

was considered not worth a red cent. Santos was unsuccessful in trying to sebjie,s0 has now
reAyadliSR GKS bDt Fa I aO2NB aasSié 2y (GKS ol O}

What does this mean?

The development of the NGP will do nothing to bring down gas prices to help Australian industry
and energy prices. As a high cost produdde NGP could be left stranded with no market, should
lower cost gas be imported as proposed.
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Why Santos Should Abandon the Narrabri Gas Project

Chapter 2: The Community doesnota ccept the NGP

The Narrabri Gas Project and its proposed pipeline has been comprehensively rejected by the North
West (NWINSW residents and has no social licence.

SANTOS HAS NO bSIFNI& HoXnnn adzoYAdaaizya ogSNBE NBO!
SOCIAL LICENCE smashing all previous records for development projectsl8W Of
23,000 submissions - the submissions, mly 300 (1.3 per cent) supported the project, with

1.3% supportive of 98.7per cent opposed. Even in the local area (Narrabri, Wee Waa and
Narrabti Gasikipiect Boggabri postcodes), 319 opposed the project, versus 180 supportive.

People from a range of diverse backgrounds, including farmers, have
gone to, and will continue to go towhatever lengthsnecessary to
ot vty e mnngns | POR% - protect the region from CSG and halt SantoSRsnd pipeline.

nvironment

There is widescale community rejection of the CSG industriNiv
NSW, andhe NGP inparticular. Comprehensive communityun SANngCF:EI;ST:'r?CLEOCAL
door-to-door surveys have been undertakén the north west ol .

ocal submissions -
spanning an area of over.Bmillion hectares to date.These 319 object to Narrabri Gas Project
communities have unilaterally declared their districts Gasfield F Local Summary
with an average of 96%anting to remain gasfield freamaking it ‘

clear that Santos has no social licence to apgehere!!

e

A door to door survey of more than 800 homes in the township

Narrabri at the end of 2018 revealed only 28% support the Narr T —
GasProjectand 54% are opposed to it. Many people chose to abstain and are tired of the division
that the industry is creating.

ReachTEL polling, commissioned for the Independent candidate in the March 28tb
election,showed 87% of people across the broad NW NSW region encompassing Santos PEL areas are
O2y OSNY SR | 02dzii /G20y OYSANOAS/FEET lcyoRr HIng:S NBO2 Yy OSNY SRé o
Local communities are resolute in their opposition to Santos' plans to turn our region into a gé4sfield.

/I fFAYAE 2F beg2NJAy3d G23a3SUGKSNI gAGK Kz2ad O02YYdzyAdAS
support ofsomecommunity organisations through sponsorshijps coercion of a locally sponsored

club, which was to provide the venue for a meeting involving Senator Glenn Lazarus, provoked outrage

from many in the community and beyond.

What does this mean?

It is unacceptabé that community oppositionis ignored by Santosand its partners Public
companies have legand moralobligationsto listen to the concerns of the communitgndto act
appropriately.
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Why Santos Should Abandon the Narrabri Gas Project

Chapter 3: N arrabri Gas Projecti s a Stranded Asset

Santo$Yeporting makes it clear that it doemt have
its sights set onlyn the Pilliga and the vital southerr The threat of Coal Seam
recharge area of the Great Artesian Basin. Gasfields has not gone away!

e 4

While Santos is telling the local community that it
only focused on its Narrabri Gas Project it isthat

same time, mapping to its investorseven |-
prospective gasfields acrossopluctive agricultural

land in NW NSW, making it very clear the long tel
intention for this region isgasfieldexpansion and
interconnectingpipelines.

APA has begun its heatmnded approaches to the
landholders of the Western Slopes Pipeline rou
and has already been met with communit
opposition. Signs are being erected on front gates
a rapid rate and farmers arbanding together to

work out how they can convey their nemegotiable

stance.

Whole communities have voiced their opposition 1 | —_— — ,
. : L The Narrabri Gas Project in the Pilliga is

the project,from Moree Plains Shire in the nortb Santos’ Trojan Horse to access the

GilgandraShire to the south of the NGRpm the farming country of our region.

west across the cotton beltp the east across the

Liverpool Plains and beyond.

{LyGi2aQ OKlIyO0Sa 2F SEGSYRAy3a (GKS LALIStAYS ySias2N
fierce opposition it will meet on all fronts.

The NGPwill be a stranded asset, at risk of isolation
from markets ashe pipeline will need to paghrough
large tracts of privately owned, highly productive and
valuable agricultural land Opposition has been
marshalling since announcement of the pipeline
route.

EPROPERTY
S AN OFFENCE

{CE BY INVITATION OR

R APPOINTMENT ONLY

Sourt of Australa. Plerty v Diion (1991) 171 CLR 635 FC 91/004

What does this mean?The risk of the Narrabri Gas Project becoming a stranded assekisy factor
in the demise of the project
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Why Santos Should Abandon the Narrabri Gas Project

Chapter 4: All Wells Fail at Some Stage

There is substantial evidence that well integrity can be compromised at any
aidlr3as 27 || sSttQa SEAaGSYyOSo

Using figures supplied by industry in tb&A ProfessoiTony Ingraffea found
that 7% of wells leak immediately, 30% leak within 20 years, and 50% within
30 years™ Concrete deerioration cannot be prevented:a gas well is an
engineered structure, which will crumble and corrode with age.

Where the deterioration causetarmerLboresto fail, the community is

o concerned thatt will beimpossible to compensate farmers adequately. Even

Corrodmg WeII Infrastructur« if Santos could afford to replace lost groundwater withr  { S 322 Ré¢ o
eXJSNA Sy OS SftaSogKSNBE aK2pga GKAA G2 0S SyGANBte Ay

In the Surat Basin, the Queensland Government has predicted 574 bores will be impacted in the long
term with 127 already impacted as of March 20419.

Professor Ingraffea (wo heads the Cornell Fracture Group and who has undertaken numerous
research and development projects for both public and private institutions, including Schlumberger
and the Gas Research Institute) asserts that "Cementing and completion practices ssthe dre

the main risks to the downhole environment. Many mechanisms are present to cause the cement to
deteriorate. As a result, sufficient zonal isolation cannot be guaranteed for any amount of time. The
major risk associated with cement failurecesment carbonation' Without ongoing treatment with
biocides into the distant futureywhich is impracticalnany of these wells will eventualtprrode to

create connections betweemquifers and coal seams.

Associate Professor Bryce Kéitym the University ofNSW sayd w S & dzf (0 &
from coal bed and shale gas production regions in the US show that if a
gas production well is poorly constructed then there is a risk of
groundwater contamination at a local scaléb

Brian Bender's bore un with  Hydrogeologist Andrea Broughton has warned that well integrity is one
gases of the greatest threats to our clean aquifers. She has also veaitmet
depressurisation of the coalkanms may have flow on effects to waterrgssure in the GAB and
individual aquifers

Following the EIS process, government departments, community and stakeholders provided
submissions and then Santos provided its Response to Submissiops TRE RTS failed to address a
range of issues raasl including refusing the request of Narrabri Council to provide a security deposit
to cower the true cost of rehabilitation and a fund to cover any<ité remediation and rehabilitation
caused by the project.

What does this mean?Groundwater contamination of the Great Artesian Basin is a major fiek
Santosandits partners and for those who rely on aquifers for their water supplies
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Why Santos Should Abandon the Narrabri Gas Project

Chapter 5: Drill ing through aquifers isa risk!

The people living in the North West are Higheliant on groundwateand surface waterthey drink,
bathe, water stock and irrigate with More than 20 years of policy reform, utilisitige precautionary
principle hasimproved our understanding of the importance of recharge and what is requoed
ensure sustainability. Presently the community viesvthe system as sustainable and are highly
protective of allocations.

Any change to the equilibriurdue to abstraction in the deeper systems will result in the resource
changing and finding a new seabf equilibrium. How much that impacts on other groundwater users
and those living in the region depends on the degree of connectedness of the many geological layers
between the coal seams, where the groundwater is being pumped from, and the groundsurfa
water connection.

The immediate impact of the NGP is the abstraction of groundwater which is under a very high
pressure head, high enough &bsorbthe coal seam gas into the coal cleats. Lstanding water
licence holders also extract groundwatettie GunnedakOxley Basin at different depths to the coal
seams.
v ¥ ‘? . Santos, inits Referral of Proposed Action tahe federal Department of
# o % Environmenstated that the depresurisation of coal seams for deteringwill
.7 impactthe groundvater andsurface water of the Gunnedabxley Basirt"

v 3

Indeed, in itsrecent 2017review of the NGP EIS, the Independ Expert
Scientific Committee (IES@entifies groundwater depressurisation and
drawdown of aquifers as a key risk of the project and noted thpaich on,
amongst others, other groundwater users and changes to water flow and
quality as a result of discharges to Bohena Ci¥ek.

Original pressure ofS@Nt0s does not have the information to say categorigeill not affect other

GAB in Blackall  groundwater systems or contaminate surface water systefmsthermore, itis
unable to provide concrete assurances the impact can be confined to the deeper
systems as the current interconnectedness between the GAB and the deeper coal seams is unknown.

Thelocation of the Santos NGP and its connection with Bohena Creek also poses a surface water risk.
Bohena Creek connects directly with the Namoi River both abodebelowground The proximity

of the intersecting Bohena Creek and Namoi River to the stprpinint of the Lower Namoi
groundwater paleochannel means that any surface water contamination of Bohena Creek could

O2y Gl YAYIGS 2yS 2F (GKS bl Y2A =+l ftfSeQa vyz2ad SEGSY

What does this mean?Santos is riskingrieversible damage tohe water resourcesof the Namoi
Valley and the GAB and shall be held liable for any damage that occurs.
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Why Santos Should Abandon the Narrabri Gas Project

Chapter 6: Impact on Existing Sustainable Industries

{lyG2aQ blINNIONR DIF& tNR2SO0 LIasSa miwEda | yR
has sustained this part of NSW since white settlement. The local agricultural industry also supports a
multitude of diverse secondary industries such as research stations, cotton ginning, oil seed crushing,
grain handling, livestock sellinfyeight, machinery dealers, and many other rural supply and service
businesses, which together employ 21% (1,124 jobs) of all the jobs in Narrabri Shire. The next highest
employer is retail trade with 10% and health care with 9%. Furthermore, 45%babsadesses within

the shire are farming, fishing or forestry relatéd The Total Gross

FarmgateValue of agriculture in Narrabri Shineas $394.6 million
(2010/2011) with cotton the largest contributoat $223.5 million.
Agriculture is by far the single largest contributor to Narrabri Sh
revenues and stands to be the biggest losem the CSG industry.

Much of the regio® & I 3 NJ& Ghtizfeliadzbidstodk wateKflom
aquifers and/or irrigation water from surface or bore supplie-ocal Whgzt P;Odulc“gnsa long tern
Based on the work dhe Independent Expert Scientific Committée neficialindustry
(IESCand many other experienced and professional scientisisNGPrepresents a long ten threat
to both the quantity and quality cdgricultualand domestic water supplies tihe NSWsection of the
Surat Basin and elsewhere

This threat sits squaty on the shoulders of Santasd APAbut it is the farmers who will suffer

CSGexploration and productionis incompatible with many types ofagricultural production,
particularly irrigated cropping. Centre pivot and travelling laterals are not able to manoeuvre over or
around fences or wellheads. Dissecting fields with CSG infcasteuis ptally incompatible with
precision laser graded surface irrigated fields and disruptive of dryland cropping patterns. CSG and
viticulture do not mix. All of these agricultural enterprises are common in the Namoi Valley and other
areas surroundaig the NGP.

The Productivity Commission Rep¥ft acknowledged that one area where landholders will be
impactedby the CSG industig the reduction in land values, and there is no hatdsm for setting
compensatiorfor this. Areduction in property valughas also been acknowledged by the Queensland
State Valuation Services which applies a reduction of up to 20% in valuations for grazing lands with
CSG wells located on them.

Landholders may also experience difficulties in borrowing and securing insuf@abebank, a major
rural lender, is opposed to CSG because of the potential to adversely affect rural property values,
reducing farm equity and hencée ability of farmers to borrow

What does this mean?Santos should not be allowed to undertakéhe systematic dismantling of
existing sustainable industriethat represents core Australian values
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Why Santos Should Abandon the Narrabri Gas Project

Chapter 7: Santos Exposedto a Raft of Litigation

Landholders have been advised by their insurers that their farm businesses, the associated water
resources and/or farm produce are considered "uninsurable" against CSG contaminBtienefore

both the likelihood of the risk manifestingnd the severity of the riskare unacceptably high for an
insurer tocover. The insurers are suggesting thatsgnificant adverse impact as a result of CSG
operations in the region is considered almost inevitable.

Furthermore, Meat and Livestock Australia states

GKFG adKS fFyRK2f RSNI Y& &dA
the event of contamination of the soil, paseuor
groundwater, neighbouring properties, as well as
livestock which, if then processed and consumed,

could breach Australian food standards or importing

O2 dzy i NB NB lj dzA NB ¥S hisd is F2 NJ
particularly pertinent for landholders who sign a
NationalVendor Declaration or similar document for

their produce Signinguch a document provesthe

buyer with a guarante®f the food safety status of

the animals or crops they are purchasiagd puts
responsibility of any potential contamination in the

handsof the landowner

Being unable to obtain insurance leaves landholders
at grave risk, questioning what consequences there
T"&,‘{.‘?Eﬁ : : may be for food products sold into the future, and
TO0 whether they may ultimately incur a legal or financial
% 4 CO’;&.’S‘,Q&“ liability. This is precisely why landholdersave
SAVE OUR WATER / sought to insure against such an eventuality, and for
: ; which coveris notavailable. Neither Santos, noits
insurance company, nor a NSW Government Bank
Guarantee (to an undisclosed amount), can provide
certainty of cover for, or remedy, the inabilityp
obtain insurance privatelyThiswill ultimately expose
Santos to future claims and legal action on a scale

CSG extraction risks existing agricultural productior

possiblynot seen before in this country.

{lyG2aQ wSaLRyaS ¢2 {doYAaaArzy Ffaz2 FLFAE{SR (2 I R
G2 K2fR aLRtftdziAzy €S3Ff tAFLOAfAGE AyadaNIvyOS (Kl
site and offsite including groundwater contamination and for the benefit of the insured, third parties

YR O2y iGNl OG2NRAE D

What does this mean?

Insurers consider the CSG industry uninsurable, suggesting contamination is viruadlyoidable.
The result will be unwanted distraction and cost dftigation between agricultural producersand
Santos The NGP should not be approved unless these gateas are given.
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Why Santos Should Abandon the Narrabri Gas Project

Chapter 8: NGP Will Impact the Great Artesian Basin

Today, water from the Great Artesian Basin (GAB) sustains the lives of more thaddl@&ople and
7600 enterprise$* It is a vitdresource for a significaortion of Australig23% of the landmass)If
these livesand businesseare negatively impacted by contaminatiamd/or drawdownof the GAB,
Australia will see its greatest environmental disasteits historyand Santos wl be responsible.

Having reviewed the "Bibblewindi EIS (July 2013)" and the "Water Resources Assessment" (June 2013),
both prepared for Santos, Senior Petroleum Geologist Peter *Laomcludes that "no basic
hydrogeological or geological data has beeoviited and therefore it is not possible for any expert in
these fields to make any meaningful comment as to whether the conclusions reached in the above
mentioned reports are justifiable or nét The Independent Expert Scientific Committee, in its review

of the NGP EIS, in fact recommended more monitoring.

Great Artesian Basin] *”}f\} We are concerned that Santos is relying on reports

: of convenience rather than those of substance
which ultimately prevents the company from
undertaking appropriate risk assessment and
mitigation strateges.

=

CSG mining in the Pilliga State Forest has the
potential to impact the groundwater quality and
guantity within the GAB Pilliga Sandstone aquifers
and the Quaternary (recent) unconsolidated alluvial
aquifers. Connectivity has already been established
between the GAB and many of its underlying
petrochemical rich basitt$ confirming the
likelihood of both contamination and drawdown
from CSG produced water removal.

.. | The project idocated above the Pilliga Sandstone
= | recharge beds to the GAR. | y b@n&Referal of
Proposed Action to the Federal Department of
B s e i i Sustainabilig, Environment, Water Population and
e PR imes—— | Communities i n M &hiétlthé uatiod and
wider geographic extent of depressurisation of
groundwater head within the coal seams and adjacenttati&/ILL
cause a significant impact to the groundwater resources of the
Gunnedahh E f ¥ & Ehis excessive drawdown of pressure heads in the recharge zone of the GAB
associated with gas extraction has the potential to reduce pressure heads in artesias aatess a
large part of the GAB, and may completely stop the free flow of water to the surface at springs and
bores¥. The IESC identified impacts on groundwater dependent ecosystems (GDE), including at
Hardys and Eather Springs, as a key risk of thegrand recommended that more work be carried
out to identify further GDEs at risk.

Legend

N
o en Jr z

—— Road
Underground Water

Emvecnment Veen:

TheGreat Artesian Basin covers an extensive area of
Australia
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Why Santos Should Abandon the Narrabri Gas Project

UNSW ProfessoBryce Kellystated that in Queenslandgas production from the Walloon Coal
Measures will eventually result in hundreds of thousands of megalitres of graatedvwbeing
extracted each year; depressurig the groundwater systems in the Walloon Coal Measures and
adjacert geological formations. He full extent of the impacts due to this volume of groundwater
extraction will take multiple decades to be transmdtthroughout the aquifers of the Great Artesian

. FAAY YR GKS /2y RIYAYS | dz@Adzy dé

The GAB is a national icamyital lifeblood and part of an intricate and critical underground water
network that sustains life, agriculture and communities that rely on@ontamination of GAB water
by produced water through well failures, unpredictgelologicahnomalies or through surface water
migration willcausedevastaton ona nationalscale

TheC3RO has rejected the claim made im APPEAelevision commercial aireth 20120 K & W/ { L wh
(and government studigK S aK2gy GKI G 3IANRdzy Rg | ThSyNditdvateda I FS 4
on 4 SeptembeR0154 ! G y 2 GAYS KI & / { L aidnordoRnS resuklzOffCSIRO & i | G ¢
NBaSI NOK &dzLJLJ2 NX¥ &dzOK | adl 4SYSy i dé

What does this mean?

The community has little confidenctnat the Narrabri Gas Projeatan proceed without endangering
the Great Artesian Basin, on which so many farms and communitieg. rel

XXVi

Great Artesian Basin bore used grow food and fibre
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Why Santos Should Abandon the Narrabri Gas Project

Chapter 9 . Sulphate Reducing Bacteria -the drill erods
nemesis

Sulphate Reducing Bacteria (SRB) are one of the oldeshasividespread bacteria on the planet.
SRB inhabit nearly every conceivable location where there is no oxygen (anaerobic conditions),
including the depths of the ocean, the human stomach, mast Bot water services, and sewage
pipeworks. They also inhabit aquifer systems, coal seams, gas well drill rigs and associated
infrastructure, including drill strings and mud tanks.

Coll Sructure In most cases the population of naturally occuring SRB is
controlled by the restricted availablity of a food source.
However, if a food source is introduced via drilling fluids
and concrete casings, for example, the SRB population
increases and with itnpblems for gas wells.

SRB can work fast or sltyand are nomselective with

NE3IIFNRa G2 GKS a2daNDOS 2F GKSAN
well into the future for gas well infrasture and any other

non-related underground infrastructure, such as town

water baes and pipelines. The issue is therefore not

confined to gas companies and government approving

bodies, but ex¢nds to anyone with underground

infrastructure, such as Councils and the farming

community.

Well drillers have long known of the damage causg@®RBThese anaerobic bacteria grow on
organic compounds found in water contaminated with hydrocarbonsagdnic material. They
convert sulphate into hydrogen sulphide (rotten egg gas). The presence of hydrogen sulphide not
only reduces the commeia value of natural gas, but also rapidly corrodes pipes, tanks and other
iron and steel structure¥"" Hydrogen sulpidle from SRBalso gays a role in the biogenic sulile
corrosion of concrete.

While SRB can be controlled to some extent in the prodweatgr from the coal seams by the use

of biocideg*" they cannot be controlled in the natural aquifer system. Once in the aquifer, SRB
become a very real threat to the longevity of thater concrete casing of a gas well, as the SRB
convert sulphides ithe cement to food. Theffectiveness of the concrete outer casing to prevent
cross contamination of groundwater is thereby severely compromised. That is, low quality water
from one aquifer could contaminate high quality water in another. The loss®tincrete seal can
also result in the residual gas from the coal seam escaping to the surface.

When a gas well is drilled there is a certain amount of aquifer/drilling fluid (mud) interchange, as
mentioned in all of the Eastern Star Gas Reviews of BEmagatal Factors and in the earlier Santos
REFs for PEL 238antos bought out Eastern Star Gas and its NGP in ZxlLtt)e drilling fluid
pressure is always greater than the pressure in the aguifdiing fluid is lost to the aquiferThe
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organiclignite, lignin, tannins, cellulose, starchasd fatty acids found in many mud systems are
carbon food sources for SRBhese muds can also hathcSRB

Biocides are almost ineffectual in controlling SRB in aquifers because the water/biocide détgion r

is too high. By introducing drilling muds to the aquifers, the gas industry is in fact actively
encouraging SRB. While this is well known in drilling circles, it is an issue which the CSG industry and
government regulators never mention, as it on@sen why rehabilitated well integrity can never be
guaranteed.

In August 2018, new technology was introduced into Queensland to patch severe and localised
SEGSNYyLt O2NNRaAaAzy Ay ¢Sttt OlFLaray3lao I O0O2 NRAY A
08 O0FOGSNARIF INBGHIKXD ! yR™GIKIFIG Ad Aa a2aidSYAO Ay

What does this mean? Santos aims to seal wells at the end of their productive life by pumping full
of concrete. However, the outer concrete casing will always be subject to attack by sulphate
reducing bacteria, allowing crossontamination of aquifersand possible escape of residual

methane to the atmosphere.
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Chapter 10: Health Impacts Have Not Been Properly
Considered

We believe Santos has a corporadsponsibilitytowards thehealth of its staff andthe communities
in which it operates. As the number of CSG wells under the operation of Santos increases
exponentially, the health impacts from these wells and associated infrastructure begin to mount up.

Particularly concerning are impacts to the environment and people frantive metrane emissions.
Santos uses a CSIRO repton just43wells to declare that methane emissions are much lower than
in the USA butignoresthe facts that the wellswere handpicked by the company for testinthey
wereonly tesed at the well headthey were all new and no account was taken of the aging of wells
and equipmentand thatfugitive emissions escape from many other places between the wells and
point of use.

A peer reviewed study by Southern Cross Universityvsldothat emissions in theafa gsfields are
much higher than expected and that methanaisoseeping through the soit*

It is imperative thathe company uses the best possible information, not the most convenient to the
outcomeit desires.

Along with CQ methane levels are noat their highest atmosphericoncentratiors in about 800,000
years, with their increase about 2t6ld since preindustrial times Atmospheric nrethane isgenerally
consideredto be ron-toxic unless in concentrations dense enough to displace oxygen ars ca
asphyxiation, which is unlikely except in enclosed spaddewever,when exposed to sunlight
atmospheric methane can form formaldehydé@ny methane only partially burrin flares ormotors
canalsoresult in formaldehyde emissiort&

The severity of symptonfsom formaldehyde exposurdepends upon the concentration (how much)
and duration (how longand the individual sensitivity, but even shderm exposure may result in
immediate symptomsThese gmptoms are the samas thoseexpeiienced bypeople in theTara and
Chinchilla gasfields and those evacuated from the Porter Ranch natural gas leak in Catifornia
201570

While there is a lot of anecdotal evidence from

people living and working near these industries

there are still no cmprehensive studies on the

long term health effects of CSGrasommended

intheNSW KA ST { OA SYBantosihgsia wS LJ2
not taken a proactiveposition on these concerns

andis failng its moral responsibility in itoncern

for impacted people.

y - XXXV
Professor MaryO'Kane outlined health impacts as

missing from the debate
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Brisbane GFDr Geralyn McCarron has been studying the health effects of CSG on people in
Queenslandgasfieldsand has documented evidence of dozens of side effé&tsAmerican studies
have shown that the rates of childhood diseases increase when living within a 10km radius of natural
gas well$*V Studies of chemicals used in and produced (brought to the surfaca)rasult of CSG
have identified many health risks that will likely increase with time, well numbers and expgt¥tire.

A communitybased exploratory study found increased levels of volatile compounds in and around
gasfields, individual wells and associateftastructureat a number of locationg the USA These
included levels that exceeded American federal guidelinesefght volatile compounds, most
commonly benzene, formaldehyde and hydrogen sulphitfe.

Many residents anywhere near CSG facilities asvitably stressed by the consequences of the
development on their familycommunityand businessand the strain of dealing with CSG companies.

The public recorghowsat least two incidents in Queensland over the last couple of years where
farmers haveiaken their own lives due to the stresses G#&&eson their families and enterprises.
Similar stresses have already been witnessed in the local Narrabri community.

What does this mean?

Health impacts of CSG have been poorly addressed to deéeisinggrowing community concern
and scepticism, further eroding the acceptability of the NGPeople living along the pipeline route
have particular concerns about the future impacts on their health.
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Chapter 1 1: Spills and Leaks are Inevitable, but Not
Acceptable

The NGP has been responsible for a succession of spills, leaks and unapproved releases of produced
water from sourcesvhich includewater treatment plantsdrill rigs, well sites, cuttings ponds, storage
reservoirs, tankers, poor operating prams and poor container cleanout practices by cortoe

{ I y (infeéndD records show that many have not been reported as required by the Conditions of
Operating and many of these events have been recorded and communicetteel requlatorsonly by
community members.

Santos is not being proactive in its monitoring and/or not
being honest in its reporting of incidents. Either way this is a
poor way for a reputable company to operate.

More than 20occurrences of spills, leakagasd failures are
known to date, somef which happened long after Santos
purchased the field from Eastern Star Gas (ESG).

In late 2011 a member of the public discovered a large spill
which had not been reported to the regibr. The spill
allegedly occurred in mi@d011 and allegedly consisted of
produced water from theBibblewindi water treatment
facility. The spill occurred over a five hour period and
decimated approximately two hectares of vegetation.
{ryGd2za RSOfINBR GKF{d GUKS &L
gl GSNE a2YS 27F 4 WHHcOWould éqaateNBE 02 @S
The spill atBibblewindicreated a 2 ha kill sit to only two cups of water per square metreObviously far

more water than this was spiasmost of the vegetation on
the two hectare site was killed asignificantsoilLJl OKI y3Sa ¢gSNB YSIF adz2NBR o6ty
consultans CH2M Hilland Golder Associate277 metres from the spill site, to the depth of
measurement (pH 10.0, 8.5 aB® at depths of &0, 53150 and 506600 mm respectively, compared
to a background level of 5.6).

Thisresponse by Santos destroyed its credibility in the eyes of the commuhityegetation in the
area haglied or emainedseverely retardedor thepast7@ S| NE X NBadz GAy3 Ay FdzNI
response.

In 2012, the NSVEnvironment Protection AuthoritygPA issued Santos with fines fowo separate
discharges into a local waterway of polluted waste water from CSG activities at BibblbwiB&G

over the period 200-11-12. Then, despite being formally warned by the EPA for a water discharge
incident in 2011, in 2013 Santos itself was fined for a pollution incident which involved a leak from a
CSG waste water storage pond.

Santos has alsbeen fined more than $50,000 by the NSW Land and Environment Court for four
separate breaches of the conditions of its petroleum title.
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In2014,Santos was fined for contaminating an aquifer at the Bibblewindi water storage site, the first
proven case oits type in Australia. A suite of heavy metals was found, including uranium at levels 20
times higher than safe drinking water guidelines. A-offnincident at Leewood in early 2016
LINEYLIWISR GKS 9t! (2 Ay@SadA3dl Gd8nsieKS | RSIjdz 08 27

Santos employees and contractors appear derelict in their duties. Santos has been issued with
warning letters for storing environmentally damaging material at the Narrabri Operations Centre,
while a longterm contractor was issued with warningtiers and penalty notices for breaches of the
Protection of the Environment Operatiomsct.

In spite of these noticesSantos has continued with sfandard practices. In March 2016, an
employee was observed and filmed leaving a high point vent arsdsrity cage open while he left

the site. This is a clear breach of the Conditions of Operation for all water/gas line vents, imposed by
the EPA in 2015 after an automatic vent failed and released water and gas into the environment.

While it wasclear that the infrastructure Santos acquired with its $924m takeover of ESG was poorly
constructed, it is also cleanat it is now poorly operated.

It is highly embarrassing that the community is usually the one to identify, document and
communicate fist about these spills anddé & ® LG A& Ff&a2 RAAKSFNILISyAy3
able to prevent these types of incidendesm happening time and again.

What does this mean?

The community cannot trust Santos to operate in a manner which protettts environment and
the community.
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Chapter 1 2: Remediation

To date Santos has spent over $17 million on attempted rehabilitation, with limited success. The areas
of forest decimated by spills of produced water are still virtiledd zones devoid of almost any new
seltregenerated native vegetation. Of the predominant Pilliga species, the cypress pine,ibulkad

oak is heavily impacted arbth areyet to re-establish naturally. Wattles are growing bumost of

the sennas woldl appear to have been introduced with the mulch and wood chips.

The BibblewindiVater and Gas
Gathering Facility is an
environmental fiasco, where
after three years of intensive
rehabilitation work, including
soil removal and replacement,
and amendment with gypsum
and sulphur, very few native
species have regenerated. The
area within the facility has since
been refilled and gravelled over.
¢KS odzA 1 2F GKS a1Af
however, is outside the fence
and has finally reached a semi
rehabilitated state only because
Unsuccessful remediation worksan still be easily seen Santos is now planting tree
species in an attempt to speed
up the rehabitation process.

There are seven such major spill areas in the project atdawever, the current lead regulator was
not aware of all the approval requirements around rehabilitation. It was left to members of the
community to make the regulator awaref these requirements as per the original approval
documents and State Forest leasing agreeme®antos has started rehabilitating many of the legacy
sites with mixed success, with some of the older sites now removed from the Santos lease.

What does ths mean?

{Fyt2a KrFra RSY2yadNIGSR | LI22NJ GNFr O] NBO2NR 2F .
CSG and is poorly prepared to sustain a lagg®©F f S A aFASE R I ONRAaa &az2yYs
important water catchment areas.
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