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FORMAL OBJECTION TO THE PROPOSED DEVELOPMENT OF GARRANE GREEN

ENERGY WINDFARM

Dear Sir/Madam

We wish to formally object to the proposed Garrane windfarm of 170-172 metre turbines. We

strongly urge the Inspector to investigate the following observations:

Threat to wildlife habitat

@ There is a geothermal spring on my land that is approx 100 metres from the proposed
J' /

turbine no.1 as shown on the map included ( appendix A), This geothermal spring called

the Ballynaqoul Geothermal Spring was discovered in 1988 by the Geological Survey of

Ireland UCC, on my land. A subsequent well was bored to a depth of over 500 metres in

December 1988 in which the water was found to be at a natural temperature of 16

degrees celsius.

The Proposed development of Garrane Green Energy windfarm at Garrane, Ballynagoul,

Creggane and Charleville threatens a sensitive hydrological feature. This goes against the

principle of "proper planning and sustainable development," a key consideration for An

CoimisiCln Pleanala,The potential long-term damage outweighs the benefits of the wind
turbine because of:



1.

2.

The unique nature of the spring. Geothermal springs are rare and are often of

ecological or scientific interest.( See Appendix A- paragraph 5 and maps)

The construction and operational risks.

• Construction phase: Groundworks, drilling, and excavations for the turbine

foundation. Contamination can occur from concrete, fuel, or accidental spills.

• Operational phase: Ongoing maintenance activities and potential leaks from the

turbine's hydraulic systems may contaminate this geothermal spring on my land

• The 100 metre distance is an insufficient buffer zone, particularly given the

vulnerability of the geothermal underground water systems

In relation to the geothermal spring on my land An CoimisiOn Pleanala must

consider:

•

•

•

The EU Water Framework Directive: This is highly relevant as it aims to protect

and improve all water bodies.

The EU Habitats Directive: if the spring or its surrounding habitat supports

protected flora or fauna.

The Planning and Development Act 2000 (as amended): This legislation

provides the framework for all planning decisions in Ireland,

It is a serious omission that the developer has not even mentioned the Ballynaqoul

Geothermal Spring which is on my land approx 100 metres from turbine no.1 in its

Environmental Impact Assessment Report (EIAR) of the proposed development area. This

development is a massive threat to this unique and vulnerable water system.



• I have lived here all my life and I have observed flocks of migratory birds such as swans

and geese follow the track of the river Mague to the tagoons in the area, The river and

the lagoons especially are a critical natural habitat.

• It has always been observed, known and acknowledged and witnessed from the

generation before us, that this area has been a natural flood plain and a proposed 5km

access roadway through this area would block or redirect floodwater, increasing the

risk of localised flooding with serious consequences for biodiversity, agriculture and

residential homes.

It is a major oversight that Garrane Green Energy has not addressed the issue of the

sensitive floodplain or the potential displacement of migratory birds.

Proximity to the substation

e The proximity of the proposed sub station is an unacceptable distance of 250m approx

from my residence at Ballinagoul, There has been no direct contact with us

whatsoever from Garrane Green Energy despite the company saying that they have

directly contacted all the residents nearest the substation.



This lack of consultation undermines the basic principles of public participation in the

planning process and demonstrates disregard for the rights and welfare of local

residents.

Height of the wind turbines

• The height of the proposed wind turbines 170-172 metres and their sheer size clearly

suggest that this area is unsuitable for wind energy..This also raises concerns about

whether the proposal is being guided by energy potential or opportunism at the expense

of a rural community.

Sightlines, RoadSafety and Risk to National Gas Pipeline

• The main entrance to the turbines and substation, on the L1537 road, is on a double

bend. The Bruree side of that entrance has nonexistent sightlines whatsoever.

Claims of a 75 metre sightline by Garrane Green Energy are inaccurate and

misleading. The proposed new entrance was illegally opened up in recent years, by the

farmer, without any planning permission, a fact supported by original maps. These

maps show clearly that there is no sightline.

There is no detailed safety assessment of this windfarm entrance at the double bend in

the planning documents, a dangerous omission.

@ On the ChaHeville side, 25 metres from this new entrance is the main Cork to Dublin

gas pipeline which was constructed in the early nineties. All the thousands of truck

loads of stone and concrete needed to build these turbines with an average weight of 50

tons per truck will be crossing this pipeline over the period of construction.This raises a

huge safety risk of rupturing the gas line and the deterioration of the existing local



road as it was never meant for this type of volume and weight of traffic. It presents

liability concerns in the event of an accident or rupture in the gas pipeline

There is no safety assessment of the impact on the gas pipeline or detailed safety

assessment of the deterioration of the L1537 Road in the planning documents.

The next generation

• These proposed wind turbines, if they go ahead,will prevent future generations of

families from living in the area, building new dwellings or renovating existing dwellings,

including my own sons who would hope to build new or to extend my existing property in

the near future. The wind energy company has the right to refuse planning once the

turbines are up.

This proposal will sterilise future residential development,block families from

remaining in or returning to the area and will undermine the long-term viability of our

community.

Noise and Flicker

• Since hearing about the proposed wind farm, I have researched witness accounts about

noise pollution and flicker from the turbines and have discovered that the

consequence of noise and flicker is unbearable because these turbines are so high and

so close. Persistent low-frequency noise disturbs sleep and mental wellbeing.

Shadow flicker effects and electrical appliance flicker effects caused by the wind

turbines are proven to have neurological and psychological impacts.

•



Garrane Green Energy’s planning documentation downplays these very real health

impacts and fails to adequately address them .

Garrane Green Energy’s windfarm proposal represents a completely inappropriate take over

of a rural and ecologically sensitive area. It threatens:

•

•

•

•

•

The rare geothermal spring named the Ballynaqoul Geothermal Sprinq on my land.

Critical wildlife habitats and flood defences.

Road safety and national gas pipelines.
The health and future of local residents and

The viability of rural family life and community continuity.

The lack of proper consultation, environmental concern, and road analysis make this application

flawed and dangerous.

We strongly urge An Bord Pleanala to reject this proposal in its entirety,

Yours Sincerely,

Denis O’Gorman

1L1Q ( 11S) frrLIIIJLRioghna O’Gorman,

Theresa O’Gorman 'N\CF\

Rory O’Gorman har )GqLNw'L
O 1 GbofrnknE.-„fPaidi O’Gorman

Joe O’Gorman j oe 6- (pDf r'\ar\

See APPENDIX.e paragraph 5 of the enQlo sed report and also enQIQ sed are mep$ Qf the

Ballynaqoul Geothermal Spring on my land.
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AN IXVESTIGATION OP LOW ENTHALPY GEOTWRHAL RESOURCES IN IREIAND

P. B. BROCX AXD r. X. IRJRra!
lkp8rtneat of Geology, Unlver8lty College, Cork, Ireland

Stwary

A reappral8al of known warn aptlng8 in Ireland and the di8covery
of a amber of addItIonal one8 enabled the 8electlon of 8eveta1
8lte8 wIth geothermal potential for further lave8tlg8tloa, FIeld
nappla8 and detaIled geophyatc81 8urvey8 in the area8 adJacent to
the8e 8prlng8 hae penzltted the foruulatloa of hydro8eolo81cal
aodel8 accountIng for theIr or181n, The warn 8prt IBa are confIned
to carbonate terraln8 and are InvarIably a880clated vith fault
zoae8e Exploratory borehole8 have coafirwd the Inport8nce of
f8ultlnge The prlnary perneabllltle8 of the8e Carboalfetou8
line8tone8 are generally very lov, Hovever, they often have hIgh
8ecoad8ry perneabllltle8 due to faultln8, Llne8tone 80lutlon
wIthIn the fault zone8 and along adjacent joInts hae enabled the
fornatlon of an Interconnected network of cavItIes and f 188 urea ,
WeatherIng and dolazltl nation of the llae8tone along the fault8 bae
al80 contrIbuted to the peraeabillty, Tbe8e zones provIde condult8
whIch allow warn water to n18rate to the 8urf8ce fran depth, T h e
locatIon of 8eothernal productIon boreholes 18 thug constraIned by
the pte8ence of 8uch 8tructure8 ,

le INTRODUCTIOR

The naIa ah of thl8 project 18 to a88e88 the potentIal for the
exploItatIon of low enthalpy 8eothenal te80urce8 Ia the RepubIIc of
Ireland vial the aid of 8everal 50th deep borehole8 , Aa an InItIal part
of the atIrdr, a reapptal8al of all known warn 8prlng8 (FIg, 1) was
undertaken, These had been located in earIIer BBC funded proJects
(Brllck and co-vorker8, 1986; Burdon, 1983) , The 8eologloal gettIng of
each 8prlng va8 exanlned and hydrogeologlcal aodel8 vere coa8tructed to
account for theIr orIgIn, The neat pronl8lng 8pria88 fran the poInt of
vIew of teaper8tute anl geographIcal locatIon were 8elected for further
exaarlnatlou, DetaIled fIeld nappln8 of the dl8trict arouwl each 8pria8
wag undertaken together with 8eophy8laal 8urvey8 wIth the help of the
AppIIed Geophy8lc8 UnIt of UnIversIty College , Galway,

In addItIon a maher of prevlou8ly unrecorded warn 8prin88 vere
dl8covered, partIcularly in Co, Linerlck, in the Newca8tleve8t (Ftse 2)
and Cbarlev111e-Kilnallock reglan8 (FIg, 3) , at whIch geologIcal aud
geophy8lcal 8uney8 vere al80 undertaken, Several tepId 8prln88 vere



al80 noted+ The8e have tnperature8 of 2-3• ah)ve that of aornal
shallow cIrculatIng 8roundvatere lkta11ed lave8t18atlon8 , aa outIIned
below, were undertaken at a mnber of 8lte8 8elected by thl8 InItIal
8tudy.

20 THE BALLYRAOOUL SPRIRGS

In the Cbarlevllle-Xlln8llock regIon of Co, Llaerlck a atnber of
van sprIngs (15n5'C) vere known to be locaIIzed along a fault •t the
foot of Kaockaoua8 BIll ( BrBck and co-uorkera , 1986, Cooper and
co vorker8, 1983), aIrIng the pre&eat study addItIonal yarn 8prla88
were dIscovered a abort dl8taace •ouCh of Xnock80uaa at Ballyrra8ou1,
nrree 8prla88 vIal a coaatant tanperature of 16,5'C occur in a clu8ter
and a fourth wIth a tuperature of 15,5'C lle8 about 500n to the ea8t
(P18a 4) , The total dIscharge Iron the four sprIngs is about 22,0CX)
lltre8/hour ,

It va8 decIded that further exa&lnatlon of the 8tte v88 Ju8tlflede
A detaIled Beophy8lcal survey va8 undertaken, Thl8 revealed the
pre•eace of • thIck layer of glacIal drIft •cr088 ea8tera Ballytu8otaB
The bedrock •urface va8 8hova to be hIghly Irregular, VertIcal
electrIcal 80uadln88 IndIcated that the overburden often exceed• 2Ch in
thlekae88, A lov re8l•tivlty zone va© encountered la the vIcInIty of
the naIa cluater of 8prla88,

Three exploratory Sea dl8neter eared borehole8 vere dr111ed la
Ihlember 1987, BG 1, va8 located wIthIn the naIa clu8ter of 8prla88
and ya8 drIlled to a depth of 110n, it penetrated a sequence of
Dlaaatl8a dark grey blaElcrlte8 vlth laterbedded ar81118ceou8 horlzoa8
md 8bal8 vtap8, in 8eneral the llue8toae is h18hly Inper•eable wIth
poro•ltl88 of le88 than 0,5:, Eovever, between depth8 of 6(b8Ch, a
•troa81y veathered and dolonltlzed zone vas eacotmteredB Although tIlle
wu a narrov dlueter borehole it yIelded a large volrne (20,000 -
23,000 1/hr) of un (16,5'C) vater under 8tron8 •rte8laa pre88ureo
&>rehole BG 2 vas located ISDn NW of BC 1 and was drIlled prlnar11y to
provIde ©tructural aaa lltholo81aa1 cantrole it penetrated a lover
•erat18raphle level wIthIn the Dlaaatlaa than that of BC 1, canprl8la8
pale grey thIckly bedded relatIvely non-ar81118ceou8 calc8realte+ A
trachytlc Intru•lan vu encountered at the baae of the borebole (75n)o
The llne•tone va• uuveathared •nd cont•lned f ev open fl8•ure8 or
cavltle8, nev8rthele88 a 8nall arte•lan flov of vaLet vltb • tuperature
of 12'C va• obt•lned, The thIrd borehole, A; 3, vas located close to
the eaatera 8prln8, it me drIlled to a depth of 42a and penetrated a
8equance af Dlaaatlan dark grey blanlcrtte8 wIth abundant, closeIY
•paced thIn ebert band• or aodule•, A very 8ua11 artealan flow of tepId
water (11,8'C) va8 al80 obtalnedB

A dat•1184 dcropalaeontologIcal 8tudy vas 8ubcoatractedo nIe
results (Joue8, 1988) prove that BC 2, encountered the love8t
stratIgraphIc level r•ngln8 fran aId-l•te ArIIndIan to lover Bolkerlaao
A) 1 and BG 3, encotmtered line8toae• of BolkerlanrloMer A8blaa a8e•
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The age datIng ladlcate8 that a fault wIth a nlataw dl8placeaeat of
ISDa 8eparate8 BG 1 and BG 2, it 18 con8ldered that thl8 fault provlde8
the conduIt whIch allows deeply cIrculatIng warn vater8 to reach the
8utface f ron depth,

At the Cine of wrItIng a SOC)a deep borehole is beIng drIlled wIthIn
thl8 area, located between BG 1 and BG 2 at a 8lte whIch 8eophy8lca1
8urvey8 have drown to be a zone of low re8l8tlvlty, ThIs borehole
8hould provIde valuable Infornatlon concernla8 the nature of the
aquIfer , the nech8nl8a by whIch the warn water re8che8 the 8utface ata
tmperaturea at depth, aa well 88 gIvIng an Indlcatlon of the voltne of
vain VBteF pte8eut o

3+ TEE HyDROcmn{lSTRY OF Tm BALLYNAGOUL WATERS

Water 8anple8 Iron the B811yna8oul 8prlng8 and borehole8 vere
regularly analysed , The cbnl8try of all the 8prlng8 and boreholes is
vIrtually identIcal and is 8in11ar to that of the Rnock80nnn 8ptlnB8 lkn
to the NW (BUIck and co-vorker8 , 1986) , The re8ult8 of the analy8e8
have been plotted on a trillne8r PIper dla8raa, enabIIng the
hydrochenIcal facle8 to be deternlned (FIg, 5) , The analy8e8 all lle
wIthIn the calclt©type and bIcarbonate-type field8 IndIcatIng that the
water hag been derIved fron a carbonate aquIfer which the hIgh Mg
content 8u98e8t8 la extea8lvely doloalttzed,

4. THE NATURE OF TEE AqUIFER

Many of the 8prlng8 in both HunsLet and Leln8ter (8ee 7 below)
dl8char8e fton wIthIn, or cl08e to, the top of the Dlnaatl8a Waul80rtl8n
llrae8tone and are often a880clated wIth f8ult80 The prlrur7
permeabIIIty of the llne8toae 18 very low, However, during the Varl8can
orogeny Ireland experIenced weak to aoderate conpre88loa and broad open
f olde wIth thru8t8 and nunerou8 cr088 faults were producede The
Waul80rtlaa lli•e8toae lacta dl8crete beddIng 8utface8 and coa8equently
deforned in a note brIttle nanner than the underlyIng and overlyIng
well-bedded 8trata, F8ult8 vere developed and the8e now repre8ent
localized zoae8 of hIgh secondary perue8b111ty, Fault zone8 wIthIn the
Vaul80ttlau tend to be 8tron81y breccl8ted and theIr vull rock8 are
u8ua11y tnten8ely joInted, Secondary dolonltlzatlon has often occurred
along the8e zone8 due to the algratloa of Mg-rIch fluIds e ThIs
ladlcate8 the Inportaace of f8ult8 la lacre88lag the peraeabillty and
locallz Iag fluId flow, in addItIon, the dolwttlzatloa of the ltne8toae
baa al80 contrIbuted to the petnaab111ty,

A detaIled 8tudy of JoInt and fracture p8ttern8 wIthIn the llne8tone
of the Nevca8tleve8t 8tH Chatlevl11e-Kllna11ock reglon8 v88 coaduetede
N-S joInts predaninate (FIg, 2) , Where the Vaul80rtlan outctoP8 the
joltIta are often opened out by llne8tone 80lutloa; 8aaetlae8 aperature8
8everal centlnetre8 wide have developed + it 18 consIdered that the8e



ton • l•byrinth of Interconnected fl88ure8 which en8ble8 fluId
ctrcul8tloa to take pl8ceo The tacre88ed jolat frequency a880clated
viCk fault8 also provlde8 a 818ulf leant contrIbutIon to the secondary
pene8blll tIes o

SP A HYI)R£X;EOLOGICAL HODEL FOR THE BAIIYXAGDUL SPRIIICS

The Ballyna8oul 8prla8• occur on the northern llnb of a na jer
•ynclla8, The recharge area 18 be11eved to IIe further south in the
Ballyhoun lbuat8lna , •n aatlcllnal taller of largely lkvoalan "Old Red
Sand•tone" wIth • core of S11url4a 8edlnentary rock8 (FIRe 6)a
RaInwater readIly Iaf lltrate8 through the veathered bedrock 8urf8ce and
percolate• Into the le8• weathered 8aadatone aloa8 joInts, tnddla8
•urf aces and through Inter8r8nular pore gRace , MIgrating dwnqjlp the
water eventually encounter• a aajor fault on the northern llnb of the
Ballyhoura Antlcl tae vhlch Jtutap08e8 Old Red Saul8tone agaInst
Haul80rtlaa llneatoae, The water n18rate8 acr08a the fault zone Into
the llnn8toae and coatiaue8 ita downward flow tovard8 the hInge regIon
of the 8yncllne where it Incane8 heated as a cou8equeaea of the effecta
of the natural 8eottrerna1 gradIent, TIlia van vater then n18rate8
upFdlp along the northern Hub of the 8yncllaee The presence of a
a18alf leant fault provIdes a conduIt whIch a11ov8 the van water to
rapIdly eac8pe to the aurface, The conduIt nay tn produced by "pIpIng"
(Mayo, Muller and Balatoa, 1985) due to loullzed hydrauIIc cleanIng
and/or solutIon ch8anellla8 vlthlu the fault zones

68 HALLOW

DurIng the prevtou• phase of BBC funded 8eothernnl research, vaIn
sprIngs ulrIch occur at Hallov, in north Co, Cork, mere aCt8dIed in detaII
(BrUck and coavorker•, 1986) , Coaaequeatly it una coa8ldered that
further von in thl• regIon va• uanece88ar70 Bowyer, a• • result of
the BBC andy, Cork Colney Cotncll drIlled a 7:h deep dnoa•tr•tIon md
productIon naII in 1986, in the Brands of Hallov H•rt whIch yIelded a
very large 8upply of van water (19+5•C) + A pImp rate of aln08t 4,000
1/eec, produced a dravdova of le88 than 2+h over a 43 hour Brlod•

In 1988 suffIcIent fuud8 vere obt•laed to deeWn thIs tnrehole eo
SO(h, nra ah va• to deternlae vhether zone• of valuer vater OCCUE at
depth, The lx)rebole vas fully cared and 18 loaated entIreIY vltbla the
Waul80rtlaa llneatone, The core yu logged by the authors •• HEt of
the present proJect and d£nmhole 8eophy8lca1 uea8ureneat8 vere ude bZ
the AppIIed Gaophy8lca Brat , UnIversIty Colle8e, GalvaYB The con of
Sen dIane ter v88 aln08t lavarlably fre8b and unveathered belov a depth
of 90n, CavItIes and fl•8urea were absent and there v&• IIttle evIdence
of llneacoae aolutloa and dolonltizatloa+ Tmper8ture lo881a8 of the
tx>rehole revealed the pre•enc8 of ann•lou8ly h18b tenHE8tuEe• in the
upper 90n Heh • cooler 80a© tntv8en depth8 of 62-78n CP18• 7)• Below
this the tenparature inItIally dropped, then 8t8b111zed at 12C>lSCh
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before gradually IncreasIng agaIn due to the 8eothernal gradIent, At
the ba8e of the hole a temperature of &pproxlnately 18'C va8 obtained,
Tbu8 ao 8igalflc8nt tact aage in t@per8ture over that pre8ent at the top
of the borehole occurred a

The8e re8ult8 IndIcate that the warn water wu8t travel laterally for
80ae dIstance at 8ha11ow level8 utIIIzIng the Incre88ed perne8blllty due
to weatherIng and 80lutlon channelIIng whIch are often laten8e close to
the bedrock 8urf8ce in llne8tone terra Ins, it 18 con8idered that the
water 18 derIved fran the sane 80utce that 8upplle8 the L8dy'8 Well warn
sprIng located luge 200111 to the ea8t (Brtlck and co+vorker8, 1986) , it
thu8 8eu8 IIkely that sIgnIficant water circulatIon is confIned to a
fault zone at depth, A "pIpe-IIke" conduIt whIch has developed along
thl8 811ov8 the water to ulgr8te tovard8 the 8urf8ce where it dl8ch8r8e8
at ladyta Well and the H811av Spa aa well 88 circulatIng through the
weathered bedrock cl08e to the 8urface, The faIlure of the deepened
borehole to encounter any further Inflow of warn water Indicates the
dIffIculty of obtaIning water at depth in a dl8contlnuou8 aquIfer vh08e
petne8blllty 18 8econd8ry a8 a coa8equeace of fracturIng, doloalzatloa
and llae8toae 80lutloan

7. WARM SPRINGS IN LEINSTER

W8ra 8ptlng8 la Lein8ter, 8l80 all located in Dlnantlan llne8toae8,
were prevIously 8tudled by the f Ira Hlnerex Ltd, , on behalf of the
GeologIcal Survey of Ireland (Burdoa', 1983) , As part of the pre8eat
8tudy three 8priag8, Kllbrook, St, Coraml8 Well and Inui8a BrIdge (Fig,
1) were 8elected for further exaniuatlon wIth the ala of 8itlng 8 St)an
deep borehole at one locaIIty, Kllbrook ia the v8rne8t 8prin8 la
Ireland (23'C) and hag 8 coa8l8tently large dl8ch8rge, A detaIled
geophy8lc81 survey conducted in the area around the 8ptlng IndIcated the
pre8ence of a very thick cover of glacIal drIft which Baaetlue8 exceed8
saRI, IVo low re8t8tlvlty zone8 were IdentIfIed whIch are considered to
repre8ent 8aturated fault8 wIthIn the bedrock, The 8priag occur8 at
the IntersectIon of the8e £8ult8, The fault latetaectlou nu8t repre8ent
a zone of greatly Inctaa8ed peraeab111ty in whIch a 11pIpe-IIke’1 conduIt
hag developed, ISla 8llov8 the vain water to reach the surface fran
del>th

At LotrIga BrIdge it v88 unfortunately not p088lble to conduct a
8eophy8 ical 8urvey due to cultural Interference, There is IIttle
bedrock exposed in the regIon, Thu8 geological conttol8 upon the orlgln
of the 8pring can only be 8unxi8ed , Bowever, it 18 consIdered that a
cr088 f8ult , tr8a8ecting the Celbtldge Syncllae , provlde8 the conduIt
whIch a11ov8 the warn water to reach the 8utf8ce fran the 8yacllne core e

FIeld mappIng v88 conducted in the regIon around St, Goruan'8 We110
It 18 readIly apparent that the 8prlag occur8 on or cl08e to the faulted
contact between the W8ul80rtlan llae8tone and the overlyIng Vl8e8n
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I'Calp" llae8tonee Further vork has yet to be undet8ken at thIs sIte and
on the ba8l8 of the re8ult8 obtaIned fran all the8e three localltle8 a
decl8loa vlll be nade upon the locatIon of a 50th borehole to be drIlled
In 1989

8 e CONCLUSIONS

ThIs 8tudy baa 8hovn that in Ireland warn 8prln88 are confIned to
llae8tone terraln8, They are a880clated vIal f8ult8, partIcularly
vlthla the Vaul80rtlaa llue8toae, although sme 8prlaB8 dl8char8e fran
the upper contact of the Waul80rtlaa or cl08e to faults wIthIn the
overlyIng well-bedded Vl8eaa llne8tone,

The prlnary perneabllltle8 of the8e llne8tone8 are generally very
lou, They often have a por08lty of le88 than 0.SIn However, durIng
Varl8can defornatlon, the llne8tone8 partIcularly the Vaul80rtl8n,
behaved in a hIghly brittle f nItIon, producIng fault8 with broad zones
of breccla and laten8e jolntln8 vlthln the v8ll tock8, nre8e acted as
zone8 of hIgh secondary pernablllty, The cIrculatIon of Hg-rIch fluId
along eone fault8 re8ulted in the dolonltl&atlon of the vaII rocks whIch
Incr&a8ed the perneabllity, SolutIon channelIIng and openIng of
fl88ure8 along JoInts al80 n8de a 8IBnlf leant contrIbutIon to the
perue8blllty, Thu8 wIth CIne, an Interconnected netvork of fl88ure8 and
cavltle8 developed in cl08e assocIatIon vIal fault zones, allovta8 water
to cIrculate to depth8 at whIch it bec8ne heated due to the 8eothenB81
8radlent, The upward a18ratlon of the warn water va8 agaIn locaIIzed by
fault related zoae8 of hIgh 8ecoadary pereaeablllty, RapId n18ratlon to
the surface take8 place along "pIpe-IIke" condult8 produced by hYdrauIIc
cleanIng and llne8tone 80lutloa alon8 fault zone8 e

Large voluae8 of van water are consIdered to occur in the hInge
re81on8 of llneatone cored 8ynclla,al •tructurea audI aa th08e of the
Ch8rl8vllle-KTlna11ock area and the Celbrld8e Syncllae. Bovevet9 the
8ltla8 of productIon wells in 8uch area8 Ia hIghly speculatIve 8lace a
large value of yarn water vlll be extracted onIY if a zone of hIgh
•ecoadary petneablllty le Inter8ectede
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