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fearningpL,,gramsharcbrene\tahl i \hedat\r icbr ia 'sonlynaturalminerulspr ingandspacentrelo.atedI;hortrs
J.rsouth ofl\felbourne "n thr N{orLLrngron Peninsula. The natural thermal minelal rvater at the hean of the learning
program originally fcll as lain in northarn Australia manr tlousands ofyears ago. It rowbubbles up at 47"C thrcugh
the Selwn Fault on the Mornington Peninsulafrom 637 metres undergrornd.

Srudents gair an understanding of Geology and Geography through the combinatiol ofa fieldtrip to Cape SchanL
classroom discussion andexpeiencing the hot springs bathing. Thc paper presented at the GTAVAnnnal Conferen.e
provided an irtroduction lo elemenls of leaming pro\ided in the progrem

Bcckground

Peninsula I-Iot Spings is a natural hot minenl spdng and spa cenrc. Walers heated to 47"C flot! through a bore from
a aquiier 637 m€bes belo$' the surface. Th€ hot spdngs raters are used for bathing and the heating of buildings

The inspiration forPeninsula Hot Springs camc from a \,isit to ahotspdngs town inJapan in 1992 The lovelv relaxation
experienc€ ofbathing in the minemlwate$, surroundedbl Mture, inspired the search for hot sPdngs i1l Ausiralia. File
yea$ later, in 1997, one of the company directors learnl that a test drilling program by lhe Victoian State Govemment
had disco\'ered that there was hol water at over 500 metrcs dep$ on the l{onlingion Pcninsula He thenjoinedrit}t
his brorher to purchase the 17 hectares of land on Which the hol springs are siiuated. To gather developmenl ideas,
nary trips were made to hotsprings across the world including China, Rossia, Yemen, Eg1pt, Nepal, United Stetes and
New Zealand. Some of the idcas helped develop the cave pool, cold plutge pools, rcflexolog,vm1k and the deeper
€xefcNe pool.

Itr hy is lhe wcter hot?

The centre ofthe earth is orer 6000" Celsius and tull ofmolten rock (liquid hol rock). The deeper lowards the Earth\
crust, the high€r dle tempcnture rises. On al'e ge, temperatures rise 4"C for ei'ery 100 metres of depth. Due to the
SehlD Fault Line, $hich runs thrcugh the Peninsula ftom illl Martha past Arthurs Sert and onlo CaPe Schank, l,\e
t€nperalures are higher th:m usrnl. Thc seismic movement ofthe tault lire generates heal and also eDcourages the

iGeothermcrl systems crnd geology
Chqrles Davidson, Peninsulc Hot Springs

Living geology
Figuft l, \ *ta.' al Pt nh \ula Hot S?nrs

flo$' of deeper heat from $'ithin the earth.
The combination of the eleuted heat ol'
the earth and the presence of $aicr make it
possible for the spdrgs to exist. \{rater acts
as an exchange medium, muchlike abatt€ry
for electric:rl energ), bringingthe heatlioln
tle earth to hot spring pools for us to enjo]'.
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Figure 2l The Eoth\ tcitlraatuft ill aes Ltrtltrh



N\\\\\\\\\\\\\\\\\\\\Wtli\\tuiltrtn
\,lhere does ibe $arer come from?

Peninsuia Hor springs $aref iniriall)' fell as rain in Norrhem \ rcroria. The rain seeped inru rhe Earth rhrough faulrs
and fi?c turcs AJ it moved undergotnd, it was subjrc ted ro incr rased en cr$ rr o m n r r Lr r al georhennal heal'and l1,as
erposed to gases and a wide yariery ofninerils Ii orn r or( ard m in enl drposi15. Th e r a ter ;dsoirbs mincr;rls via leaching,
is hearedbv rhe georhcmal hear source {fie Earth), and then returns to rhe Eartht surlace lia rhe bore- lt is estimate?
Jra( thr r1?teris atleast 10 000leaN old, and possiblymuch oider

Iigue 3: tor uard mpr r0 tl. surkz in Jaults untl frartutet

tigtre 4t A haa ltiith a punp hl''nlt A\t uato ta
tk surJae at Pninsuk Hat Sltiws

How lhe waler gels inlo lhe hol spring pools

The natural hot$aier florvs up dre bore from over'600 metres depth to $ithin nire metres of the surface under its orn
pressure. From there, a pump located in tle bore moves the hot $arer tluough pipes to the pools. Everypool has i6
oNn inlet thatsupplics fresh hot mineral lvatef directlv ftom fic bore.

The tenperature ofpools, nuch iike a donesric barh, rnries depending on rhe speed ar *,hich the lup is turned on
rnd whefier additio nal cold nin"'I?l lLateris added. Cold ground ruter is availablc on the Peninsula Hor Springs sire
rnablinq lhe re$ ation oftemperatlres to the poois.

Drilling

In order ro access rhe natunl hot ratcr, a bore r{as drilled down to where the heat and the water can be found. A Iinr
attcmprlv made to ddll abore in 1998, however it failed due to human €ror. A second attempt commenced in 2006
and, despitb being ad\,jsed that itl,lould take rhree morths lor completior, ir iook 18 months, frnishingin earh2002.

once the initial bore r"s dug, and before the bore was cased, a machirewas sent dorn th€ bore |o anahse lhe variorls
geological layers lo dcterninewherc flo{ing watcr could be found. To extrac! $?ter from a bore rr is neLessdn ro Iind
!and,! lalcrs in which screens (casiry with holes in it) can be ptaced to enable the rvater to floN tnro rhc bure.

such sald,! layers $'ere found ar adepth of530 merres and also 612 metres. The conrpledon ofthe bore in 2002 enabled
ihe building ofthe hot springs pools to commence. Peninsula FIot Springs first opaned nrJrme 100b.

Geolhernql energy - c suslcinqble resource

['eothema] energl is classified as a renerable resource as rhe energy remoled from rhe resourcc is continuoush
:eplaced bv the heat of rhe earth. Provided the flow ofwarer conrinuei, the supply of the heat energ rvill rontinue.

ro assure rhe continual flow ofwater, Peni*ula Hot springs limirs the volume of exfacrion ro a level rhat does not
cause the$?terlevelin thc aquifer to fali. Asecond borc has:iso been drillcd rha rill be used to r.e-iniechvarer. after
filt alion, into the aqxifer thus retaining rhe long telm $ater levels. In addirion to usingthehor \rirref i; rhe pools. the
buiklingsar Peninsula Hot springs have pipes runningunder rhc floors r'lth hear from rhe hor spdngs war;r flo{ring
Lhrough thcn. This fo'- ofhearing is lno*n as hldronic heating ancl reduces the neecl to use othei foms ol nonl
.nFndbl,  l r  rr  cn.rg\ 'u.h r ,  el .cu ,  in.  oi  o.  g/ . .
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-ab, Ref. no. 2301511
C[ent! Field lD: Penins!'la Hor Spring(

Bicarbonate (tolal) me/L 1163 I
oH 6.82
Anahsis tempcraiule 'C 19
HCO3/Date Am\'sed 14./08/2003
Aluminium nq/L <0 02 \ L r r s r ' e ' r  n ! . / l

,{ml1lonia (asNH3) ns,/L 2.i l,Ierc1i1 lrre/L <0.00U5

.$timonr ns,/L <0.001 Moli'bdenum ns/L <0.001

Arsedc ns,/L <0.005 Nictel ns/L <0 003

Borol ms/L 13 Nirate las N) me/L 0.03

Bromide ne/L 3.6 Lexd ms,/L <0.0005

Calcium nq/L I  l 0 Phosohate (as P) ms/L <0 05

Cadmiurn ns/I. <0 0003 Potassium mg/L 6'l

Cesiun mRlI- <0 02 Rubidium ms/L <0.14

Chloride ms/L 1432 Silica (as SiO2) rne/'L 23

Cobalt ng/L <0 001 SodiLrrn ns/I, 868

CoDDer ng/L <0 003 Strontium ns/L 1.7

Chromiun mR/L <0 003 SrrpLJr .  mq |  : . ;

Fluoride ns/L 013 SulDhide las H2S) mc/L 0.86

Iron nS./L <0.1 Tir ms/L <0.003

Lithium ns,/L oll \ranadiun ms/L <0.005

l\{asnesiurr rns/L 90 Zinc llle/L <0 038

Conducrifitv ts/cm 5510 lon balance 2 b

I\gNe5i A a!|JaL Rtl,ar!: P'ninsuk Hot Sllring' - t\dd\ A &ntattu

Miner.d content ol lhe waler

The Dnnrin minrr.Lls m peninsulJ Ho r S pr r ngi $ater afe sodium, chloride alld bicafbonate as $'ell as significanl lexels

uf mlsneoium, pnra""irLm, \Ilfur, buforr. seleniun and nnnl Lrace mirerals. There is a total nineral conteni of 3700

parts per million ofdissoh,ed miremls in lhe Hot Springs $ater

Whql lhe minercl w.der does lor you

The two primary areas ofbenefit deriie from the nitcfals in thc water and thr icmp€rature ofthc r{aler. Wate$ l|ith a

renDeraiure ofo\,er 42"C e considercd horsprings and thosc $,ilh a tota.l dissohed min€ra.l corrtent of1000 ng/l or

mo; are consklered mineral spings. Pcninsula Hot Spr.ings rises to the surfacr at.lt "Cwi$ t lotrl min€ml conlent

of 3100 ntg,/1.

Europear balncoloeisn hare cxtersi\el) sruclied the therapeutic la]uc ofnineralwaters. N{rneral sPdngsrl'ifi diff€reni

mintial conrent" cr-e ofr.n rrLLrnmcnded abolc orhen for larious therapculic uses. h addition to the value of the

tlace mincmls found in most hot springs. and the sdrnulating benelits ofhighll rnineralised Naters, baheodleraPisls

gtnelal! agree ol1 the folloling obseNairons:

baihing in bicarbor:Lte warer assists the opening ofperipheral bloodressels and hebs lo inProl,c cif.ulatiol to

fte bodr's extremihes

at cooler tcmperatures (30-37'C) these $alers ca11 be used for h,rpertension and mild atherosclcfosis

mlntti.l \or iD!s that e nalur alh l iLh in sorlium aDd chlodd€s are considered bY som e fesearchcrs lo be beneficial

tor Lhtumrrir rondrtiorrs, irrhrrns. Lerrtral nenuuss)'slemconditions, post'barLmadcandpostopcndredisorders,
as well as orthopedic and Snecological diseas€

. masnesi lmco €rtsbloodsleartoenergrndplornotesheal lhvskr l ;pora\siumd\sis$inthenonnal isai ionof
hea-rt  rhr lhms, i  reducinghi ihbloodpie$ure.helpsroel i rnrnrt tb"drLorinsandpromoteshealthyshn

. mincraladsorption\,iahotspringssoakingisextrcmelrsrnall;andtheamountadsorbedintothebod,viscol1cenll?tioD
dependenr and varics dependingon the miller.:-l and its chcrnicalfbrm. Eren so, nedical balneotherapists have

noiecl that eyen mimle imounti ofderapeutic minemls edsofbed into the body via the slin hale a significartt

the peuiic\,alue.

Email charles@peninsulahotsprirys com
Web: \a$w.peninsulahotsPrings.com

42 Int€rdction loL 38 No.4


