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ABSTRACT:

Test drilling and geoohe~ical testing into the abandoned coal
~ines below the town of Springhill N.S. ~ere conducted during
1987, 1988 and 1990 to investigate claims of anomalously warn
mine ~ater temperatures.

A ~rogram of test drilling and ~ioe ~~ter testing ~as carried out
through the oODbined efforts of Energy Mines ~d Resouroes
Canada, the Nova Scotia Department of Natural Resourceg and the
Town of Springhill N.S. This work resulted in the indantification
~d location of the Dine water resOUrce, conoeptual engineering
toward9 devalopnentand, finally, design and application of the
geothermal mine~ater project.

Five geothermal minewater de~onstrationsites are presently in
operation within the To~n of Springhill to date and from
operational readings have confir~ed that the utilization of warm
mine ~ater through the application of water source heat pumps can
result in energy savings near SOX for the User.

Geothermal bine~ater technology is site speoific in energy source
since flooded abandoned mines are required. ,Coal bines, Gold
mines, Copper aines etc. are all capable of being developed for
geothermal use. Elevated mine water teDperatures aoco~nt for only
a· portion of the energy saving ability of this resouroe· with
greater emphasis being plaoed on ~ater quanity to accomplish
higher BTU's and COP·s. Throughout Nova Scotia and areas across
Canada geothermal minewater ~roJects are presently being explored
for various application. ~hat onoe was considered the ~aste

cavity product from Dining now offers a new opportunity for once
prosperous Dining oOQQunities.
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MISE EN VALEUR ET APPLICATION DE VENERGlE GEOTIiERMIQUE
DES EAUX DES MINES DE CHARBON ABANDONNEES DANS LES

GISEMENTS DE CHARBON DE SPRINGHILL
SPRINGHILL, NOUVELLE-ECOSSE, CANADA

RESUME

Des forages expenmentaux et des e5sais geochimiques ont ete executes en 1987, 1988
et 1990 dans les mines de charbon abandonnees SOllS la ville de Springhill (N.-EJ
dans Ie but d'etudier des affirmations concernant la presence d'eaux de mine
anormalement chandes.

Un programme de forages experimentaux e~ d'analyse d'eaux de mine a ete mene a
bien en coUaboration par Energie, Mines et Re&sources Canada, Ie Department of
Natural Resources de 1,1 Nouvelle-Ecosse et la ville de Springhill (N.-E.). Ces
travaux ont permis I'identification et la localisation de la ressource que constituent
les eaux de mine, une etude de definition de concept et enfin la conception et
l'application duprojet d'exploitation ge.othermique des eaux de mine.

Cinq emplacements de demonstration de I'exploitation geothermique des eaux de
mine sont_ actuellement utilises par la ville de SpringhHl et les resultats
operationnels obtenus jusqu'1\ maintenant ont confinne que l'uttlisalion des eaux
de mine chaudes dans des pompes 1I chaleur a I'eau peut p(~rrneUre des &:onomies
d'energie de l'ordre de 60 % pour les utilisateurs.

La technologie de I'exploitation geotnemlique des eaux de mine est d'appJication
spedHque puisqu'elle exige la presence de mines Ilbandonnees. Les mines de
charbon, d'or, de ruivre, etc., pourraient toutes Hres mises en valeur a des fins
geothermique:s. Les temperatures elev€€s des eaux de mine nl.' representl.'nt qu'une
partie des possibilit~ d'economies d'energie qu'offre celte ressource, nne plus
grande emphase ~tant acrord& aux quantites d'eau pennet~an~ d'obten}r davantage
de BTU et de meilleurs COP. D'un bout a i'autre de la Nouvel1e-Ecosse et du
Canada, des projets d'exploitation geothenniqul.' des eaux de mines a diverses fins
sontactueUement etudi~s. Des cavites autrefois consider~es comme les restes
inutiles de l'exploitation miniere c0115tituent maintenant de nouvelles oc<:asions
d'affaires pour des oommunauMs minieres jadis prosperes.
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~ _ -BA.CKGR.OUND:

~ntereGt in the utilization or geothermal ~nerqv bas been onqoing
since 1984 wben Kalpb Ross, a resident o~ tbe Town, presented a
br~et to Town Council on tbe oossible uses of warm mine water for
space heating and co••unity iob creation.

'!'be ~0'WJl CouDci~ 'approved funding to pursue the feallibil.ltv ot: the
idea and appointed a ge-a1;hermal cOllllllittee comprising or three
members. One member representing: the Towns interest in respect of
the 'Towl\s financial co_it_nt. one mem.ber :fro.-,busioes&/indUn'try
and one citizen member with enqine~riDg skills. This committee
served ulttil 1991 and Been tbe geothermal pro ject from lUI. idea
through to the actual app~ication stage. A Geotber.al Comaittee
appointed in J.992 worked witb ... term position employee and
pUblici~ed Qeo~~r.mal throughout Canada. Burope and Japan.
Promotional activities are presently being concentrated on by a new
comm1~tee and although the application of qeothecmB~ minewater is
now a proven torm at alternative energy. the meaaurement of success
tor the 'l'own 01: Sprinqhill can on.lV be measured with the nnlJlher of
loba created throuqb the attraction of new industry to the area of
bV the salvation of existing jobs bv upqradioQ existina buildinqs
resu.ll~1~ in ~owered-operatinqcosts.

'The Town u1 lJnrinqhilL 11.8. has a ooou~ation of aDproxUateJ.v 5000
aud'is, .located ~D Cuaberland County in the northwestern part o£
Nova llcot.i.a. BprinQbiJ.l is fa.ed .for bavJ.nq the deepest coal lI.ine
in Nortb Merica with a deJ;ltb ot 1323 .etres. Coal llininq became
the pr~~-y industrv_ for the town in 1849 and continued unti1 a
se-rias ot mining disasters t-orced the closure of the mines in 1958.
1n tuta~, .orethen 400 men aod boys were kiJ.led in-the tunoels
beneath the Town and bundreds of others were injured in search of
the precio,u; ore. 'l'oday the mine tunnels are flooded to near
5ur:tace and the lfflrk done by the ear ly coal miners provides a
valuable resource for tbe community. -

2 _ Tl-IE RoESOURCE

Five water filled. lIorked
out seams remain fr~ the
eac.lier- davs ool JIIining and
include- the number 1. 2. 3.
(; and 'I coal. seams. ~he

number 2 seam i6 the deepest
seaa or cnal mine and dips
1nto the eartb at 'a 32
deQcee afiQle (or a distance
uf tour k1Jo~etres.

WocllinQ tWlRels or "levelsm

are driven o~:t the main
!lilulaQe aL i1 90 lleQree i1nqie
and at <Ipproxillatel.v every
lUO metres all the wav to
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the bottolll 01 the MiDe. The averaqe distance of each of. the
working tunnels is 2.Q kiloMetres.

Interconnection between the number 1. 2 and number 3 seams occurs
at var1.ous deptbs by means of man llIade tunnels and travellinp
routes Which now orovi.des a natural circulation passage within tbe
tlooded tunnels. Interconnection between the number 6 and 7 seallls
also occurs at various depths within the lIIine.

Because ~f the interconnecting layout of the coal a1.nea. grouping
ot the number 1. 2. and 3 seams lcalled the deep gronp~ and the
number 6 and 7 seams (called the shallow group) provide for two
se~arate geotherlllal aquifers for tke geothermal system. Th~ tera
deep and shallow group relates to the depth of active Mining in the
seam.

Tunnel sizes average·a
width of twelve feet
and a beigbt of five to
eight feet. Small
connectinq passaqes
between adjoininq
tunnels were construct­
ed for bl"eathinq ai];
and ventilation routes
aDd again assist in tbe
circuiation or: the warlll.
.1.ne vater.

Subsidence at deDtb is
considered probable in
View of deteriorat1.on
of support tiMbers over
the Vears. This
"caving" or collapsing
of tqe tUDneJ.s reSUlts
·in voiding of the earth
directlY above which
provides yet anotber
route for the
circulatinqaine water.

SPRINGHILL
No. 7 5Q<lm -~-'
No.7 Mine

Entry into the number 3
sea. wall gained in 1984
at a time when a near
surface tUQDei
collapsed and allowed·
for entry into tbe old
workings.Observat1.ons.

vater salllPling and water te~perature measurements were taken at
~hich tiMe a temperature·of 21.0 deqrees C. were observed. Further
noted was tile t'apid cit'culatiotl and marked clarity of the mine
water. The author noted that a distance qreater than 100 metres
could be viewed tbrouQh the mine water which rose up trom tbe main
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baulaQe and travelltld !atteI:'lV into the adjoiDinq tunnels. Caolinq
ott the mine water was predicted to travel aloog the tunnel until
a slope or 1.'0IIL:e. to tile. depths was reached at which time the cooler
mine water would sink into the depths to be rebea.ted and at whicb
lime the natural cirCUlation of warm water rising and cool water
low~rinq wo~ld be repeated.

H.ln.. waler silJltl->les taken were later· sent out alld analyzed to
identity impurities and will be referred to late~.

'.t'he live llIine seaillls are sa.ndwiched on top of one another at a
spacing of approximatelY 35.0 .etres. Their interconnection and
wElter pEI!isaQes l'efH?:lllble and operate a's a large radiation sVlltem
that providea a nea~ exhaus~ible supply of warm geothermal
minewater.

1~e geotber~a! mining boundariea extend below one quarter ot the
Town of Springhill With the .ain baulage being located within tbe
Towns :llldllHtril:ll Park.

3_ MINE WA~ER HE~T PUMP CONCEPT

An engineering and cost feas.ihi:lityatudy lnoot;h 1986) cOlllmissioned
by the Geothermill COOlIIIi'I:tee indicated that a • .ioe wate~'

geotbe~al/heatpu.p concept was technically aound. and tbat sucb
it devw~nt tolOuld illPJ:ove the geOllOllics of existing industri.es in
the area. attract new indUstri.es and result in increased _plO?D1ent
opportuRil:.y.

Xu.el'OUG sites and potelltial users vere identified in tIle st.udy
w!1:h cost. saviogs bein9 indicated. Energv SaVinQ6 ot 60 td 7!)
pel'uent were (I.iYell Lor specific 116e"'11 ot: wbieb Uw ROPAlC CAN-AM
plastic manulacturi.ng plaut was iDcJ.uded. This facility was late:!;
to beco.e Canada's first .10e wate~ geotbermally hea~ed

demonstration site.

Concel)tua~ de.llillfl Lor tbe geothe~ll.L heat P.UDP syot_ inclnded the
require.ent for the instllllo.tion of a supply and return well which
would be drl.Lled 10to the mine 'Workings lrom surface. Insilliation
of a deep weJ.l PUIIIP in a supply vel.1 vou.Ld providethe heat pUll\PG
lIyst.ell w.ith the water energy source. Ket:urn .a"ollte for the mine
water vould be tbrough the $ecoDd vell.

supply aDd return well targets would be dependant upon mine water
teaperil1:ures and vater quantities witbin tbe five mine seams with
furtber consideration given in req!U'ds to location ot' well and
locatimt of potential USeT of the energy reserve. .

'.l'be .iDe wattu; coupled heat PUIIP concep1: vas designed CDI' the
extraction of wa~ aioe water stored in the abandoned coal aiDes
aud passinq it di.rectlV,t:brough conventional groundwater heat PUIiP
systems to increase the teaperature of the outle1: water QX' space
heating air for beating reqllire-ents-. The utilization of expensive
heat: e1l:cbangers would be considered 10 view of possible metal
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corros:ives &bou~d final ,chemical testing of tbe .ine water itldicate
the presence of tbis prob~em.

The efficiency of heat pUllpa at normal ground water temperatures is
well dOCUlletlted. These syste.s are widely utilized throughout the
United States. but to date little application of heat pump"s hafi
occured in Canada in part due to colder climatic conditions and
lower averaqed ground water teMPeratures (9.5 C. JWA. p.n. 4215.
Sept 1967) •

.In SDC inghill, N. S •• tbe presence 0 f see.in'll.y unl1mited volumE>s of
anomalous ly warlll mine water Dear tbe surface and near populated
areas would result in high COP's in any heat PUIiP application. In
consideration ot tbe esti.ated size of the mine water resource.
this hiQU COP factor would apply to both smal.l and large systems
including diatrict hea~in9 scheMes of li.iteo sizes.

Further deve.lop;lent of the geothermal. project was (lepefidant llPOn
actual explorati.on of the lIIine workings since no drill.lnq -had been
completed aDd only very limited access to mine waters had been
accomp.liahed. In.1967 tbe first at tbree geothermal wells were
drilled into the nu.ber 2 mine cavity.

4_ GEOTHERMAL WELL DEVELOPMENT

'1'hree 'initial geothermal wells - (GTII' s ) totalling 230 metres of
drilling were cODstructedby air rotary dril.l.ing at sites located
near the Indostrial. Park and t:he 'folln of Springhill Co-.mnitv
Arena. All test well.s encountered tbe ntmber .2 mine :sealll at depths
ranq1nlf fraa 40.2 • at the Industrial Park to 84.0 • below groond
at the co_unity Arena.

Geological loqg~ng placed
empahasis on the lithology
and bydroloQV of the
stJ;'ata OVerlying -the mine
workin!1s. Estimlat:es ,of
aquifer yield were
deter.ined throuqb,out the
drillin<l by -- observation
ot air l.1ft well
discbilrge •
At the completion of
drill.ing each test well.
was l.oqged thennallv and
pro:f;il.ad over the next
several days ~o es~abli5h

pre pumping geothermal.
qradi.ents.

Geothermal test . well 3
(GTW 31 encountered the
open number.2 haulage- _way
at a depth of 40.4 metres
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and was subsequently rea.ed to 203 ~~ diameter to acoommodate a
25 hp electric aubmersible pu~p which was installed in the well to
a deptb at 03.2.0 metres, appro.llimate.ly 1 lIIetre above the bottom of
the open ~ine workings.

Well casing for well nUffiber 3 was driven 0.2 metres into bedrock.

A seven day PU8P test was initiated OD well nUMber 3 on August 7.
1987 at a continuous discharqe rate of 16.9 LIs. This rate was
selected to silllulate a lila jor beat pump operation and to re.ove
eRouqh ~ine water to assess chemical changes induced by .large scale
pumpiug. "

The well discbarae was directed via a l~a~m hose to a field abont
'15- .etres llorth at; the well where tbe majority of the discharge
water inlil~rated directly into the overlying .iDe sea~ nQ~her 1.
The dischal:ge rate was Dlon! tored throu~dlGut the test with flow
meters.

Water 5amp~e col~ection and Ilonitol.'inq: 0:[ sensit.ive parallle-teJ:S such
as WI, dissolved ox.tgen. conductance and temperature wall done in a
! 10k' throuqh cell apparatus installed on tbe dilloharqe line to
prevent mine"water from contacting the atmosphere.

Pl:ior to testing, groulldwater sall\Ples were collected frOM the
overlying aquife~. from the coal zones and mine vater fro. open
workings iGTW 31 to characterize the geocheMical"regiMe prior to
disruption by pump testing. At this point key indicator para.etera
for monitorinq during" the pump testing vere selected.

DUring the 'PUlap test, water samples were gathered at. 6 bour
lntervals and analyzed for key llIine water indi.cator parameters
(sulphate. iron, amonlal to assess chemical changes during pUIlPing.
Throllgbout t.he 1 day te~t. hyd1.·au.lic head was monitored in the
pumping well IGTW 31 aud tbe two re.aining wells (GTW I & 2) which
were now beinq used as nbservation wells.

At the end of the test a total ot 10,000 cubic metres of mine water
was removed trom tfie number 2 Mine tbrough GTW 3 representing the
equivalent of 0.65 k. o~ .ine shaft apprOXiMatelY 4 m square.

To date a total of 16 GTW wells bave been drilled into the aoal
seams ot Sprin~hil1 N.S. as listed below:

'fABLE 1:

WELL LOCA.TION

ROPAK CAN AM
CmlHUNITY ARENA
UlDUS'l'RIAL PARK
Hi'lL!' l'AVBD YARn
NSLP STORAGE YARD
ROPAK CAN Art

GTW j

GTW 1
G'l'W 2
GTW 3
GTlrl 4
GTW5
GT'" 6

406

SEAM

2
2

2. 1
2"
2

Remarks

TARGET MISSED
TARGET tUSBED
SUPPLY. DIST"HBAT

ROPAK SUPPLY WELL



ROPAK RETURN WBLL
SURRETTE RETURN WELL

TARGB'r mSBED
SURRBTTE SUPPLY WELL

.Il.QPAK CAN AM
SURRETTB BATTERY
SUllRETTE BATTERY
SURRETTB BATTERY
PIZZA DGL.IGHT
PIZZA DELIGHT
I NnUS'.rRIA[, l'AR.K
IN.I):UBTRIAL PAltX
INDUSTRIAL PARK
INDUSTRIAL PARK

GT'W '1
GTW II
G'I'W 9
GTW 10
GTW H
GTW 12
G"l'1l' 13
OTW 14
GTW 15
GTW 16

3
I
2

2.,
6 11 & 12 SUP/RETN
2 POOR WELL, DU'r RlSTN
14 SLOPE DIAMOND DRILLED

#4 AIR 8LOPE,DXAtl0ND DRILLED
'4 MINE DIAMOND DRILLED

Eigbt GTW wells are connected to industrial and commeroial
bu.ildings Which include the installation ot: Dver 40 beat pump
units. All wells continue to be IIIQnitored and static water levels
confi.naeCl.

MINE WATER TEMPERATURE

Witter 1:eIIQ)eratures of: 2\.0 degrees C. have been recorded frOlll.
eiq)lorat:ion holes :in i:he area. It: was concluded tbat .ucb of the
heat is due to deep gradients together with tbe posoibilities of
exoth~ic reaction within the· mines.

During the past century ot: llIining in this area exothenlic cb_ical
reaction due to exposure of pyrite and coal to oxygen are expected
to be 'producing some ot" 1:he heat;.

Duriog the .pump;i.nq of test well number:) the mine wat;er temperature
rose to 10.0 degrees C. at the pU1IJl discbarge aDd a temperature of
21.0 + degrees) \las E'ecorded at tbe PUIIP inlet or mine shaft. Well.
tellPera1:ures at G'l'N '1. and GTW .2 were recorded at 11.5 C. limd
lJ.B C. ~especLively.

Temperature per~or.aDce of wells located·a distance from t;he main
lJaul.age of each .ine was. lover 'than the tellPerature recorded near
tbe main baulage area. Tbis is attributed to tbe surface cooling
af1.ect :fro. the upper J,evels and passages whi.ch. in most cases. are
40 metres frolll surface. Cooler Burt:ace groundwater contamination
was "a1.80 found during ~ing tests of tbe nu.ber 3 GTW.

During the well drilling of GTW 2 it 'was discovered that a cold
water tab1.e was present just above the mine void and when entry to
G'TW 2 lias lII11de the cooler potable vater t"lowed into tbe _ine shaft.
'l'his well. "Was later sealed or cased to prevent contamination
between the two resources. .

4.2 MINE WATER CHEMISTRY

'The mine water in tbe early tests vere not found 1:0 be excesoively
corrosive. Tbe plJ reading was nea.r neut;ral 1Ii.8 t;o .7.4 :r.-angeJ and
alkalinit:y IIall lIigh Hi'10 IIll]-M with little dissolved oXNen or
hydrogen sulphide found 10 tbe _iDe water (0.1 mg-L and leso ••
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tbe beat pump svs:tem are a.lso c&t''Elfully
water levels to again pt-event oxygen

ROPAK CAN Al'l LTD
PIZZA DELIGHT RESTAURANT
M.B.B. MECHANICAL
SUJtRR'l'TE BA'M'EIl.Y .LTD
G.O.V.R.C.

The LanQ11er Index. it Measure of the degree carbona.te saturation or
the groUnd water often uBed to assess scale or corrosion tendency.
averaqed'+O.G5 at 20 degrees C. suqqestinq a minor sca~eforminq

potential. lli1.d wou1d be in the order -of +0.25 tor qround water
temperatures of 5 to 1 degrees C. at the disc~arge end of ' a heat
pu.p system in the heating mode. and 1.2 at 50 degrees C. for a
,systeM iothe cooling Mode.

The ~se of Cupronickel in the heat exchanger design .aterials was
~ecommended and is still Proven a norMal practice today due to the
ability of the matarial to inbibit scale build up witb the tendency
of tbe Material to expand and contract during beat exch~nqe.

Tbe lIloat important aspect, of the chelllical make up of the JIIine
water. frolll the practical perllpectivEl of the operation of tl1.e
system and the ~einject!on of tbe water, will be associated witb
iron. Iron exists in the 1II1ne water in quantities analyzed at
approxiMately 22 .g-L total iron'as Fe. predominantlY occ~rrinq as
Fe2+ (aq) (16.1.g-L) and FeS04 laql (15.7 mq-Ll. Calculations of
potential iron precip1tat~onunder various thermodynamic conditions
suggested that if. exposed to too atmosphere. likely all of the
SUlphate complexed iron would precipatein the for. of irOD oxide.

The above cOD£iderations suggested that there could be significant
probleM£ with reinjection of the .iDe water to the wells if ~he

strealll became o~idized prior to injection.

Clogginq of the aQuifer or injection well by iron. carbonate and
silicate sca1e bas been p~evented by the estab1ishlllent of
procedures in piping system that prevent any contamination of tbe
resource.

The retlirn liDea ,of
extended to below
contamination.

Atoial of ~6 GTW's ar~ drilled from surface ioto the abandoned
coal ~ines below Springhill and in total provide a comprehensive
profi1e as to the chemical. teMperature and strata characteristics
of the reserve.

In consideration of all f1ndinqs. five sites are cOQnected to the
geotherMal minewater systelll and are listed as follows:

PLASTIC MFG P~NT

COMMERCIAL PROJECT
LARGE BOILER MFG.
BATTERY MANUFACTURING
VOCATIONAL LEARNING
CIDl'l'llB FOR. HANDICAPPED

The above users'ot geoth~rmal energy are listed io order of their
connection to the system and i~ total over 40 beat pumps are used
in the 5 sites.



5_ GEOTHERMAL.SITE 1. ROPAK

Ropak Can All LUI. is l(lcated in the Springhill Industrial Park and
i6 .one of the largest employers within the cOllllllunity providing
employJlent for approxi!lately 100 perllons.

Plastic injected .oulded products are manUfactured at this facility
and include products for the fishing, farming. agriculture and
consUlIler use.

In late 1988 a
decision was made
to -expand the
existinq . 6039
square· JDetre
facility by an
add1~iooal ·7432
&qua~e metres. The
decisioo to expand
the pre.s~nt facil­
i1:y in lIprinqhill,
followed negotiat­
ions with Town of- .
fleials and· owners
of 1:he Ropak
plant.~Geother-al

energy. was· offered
to . tb·is industry
tb help offset
risinQ _ production i'illUn f

cos t s .a n d
following acceptance of the plan work began both on exPansion of
the strocture and development of qeothermal technology for tbis
facilitv.

DUring negotiations a review of the pot.ential operating cost
savings. 'II.... carried onto Tb.i.s stUdy also identified that. by
IltilizinfJ the no.ber 2 seall, which is located below the Ropak
plant. cost savings of 70% were possible.

:In .:Janu..ry 1989 two geotber:-al \lells were surveyed by the Nova
Scotia Dept. of Natural Resources. Engineering Division. followed
by drilling of tile two production IIells by the Town of Sprinqhill.
The .supply well (G'I'W 6) \<las drilled to a depth of 136.3 metres
where entry to the main haUlage of the number :2 mine was gained.
A seven day pump test was cal'ri.ed out and water samples and wateT
temperatures were CakeD. !'fine water temneratures of 20.1 degrees
C. were reoorded wit1lin the sha'ft and water cbemistry was within
accept;able limits. A return well (GTW 7) was tbeo drilled i.nto the
number 3 haulage to a deptb ~f 29.1 metres Which was also located
within close prox.i-.ity "to the Jl.opak plant and in February 1989
plastic connecting lines were finally run into th.. new Jl.opak
e~pansion.
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Selection of the initial heati~q equipment was made by the owner
and the purchase of 11 "DELTA" heat pumps at a cost of $110.000 was
awarded to Delta Heat Pumps Ltd., Amherst. N.S. The heat pumps
selected were in consideration of the new facilities requirements
for processing equipment dehulQidification wbicb would have cost the
oYnara of Ropa'- an additional ~70,j)OO above otber. forms of
convent.ional l1eating means.

it...". II

GIlott:er=~l hRtCII:lI11P CXIImeCl:IJ:lIl lIIiG
lle3-t 1Ilr"4 c::::~:'""tJralidiJ. IkJpak CaB - Am
!.:-':J.:'J!Il. SJ::-:~'~:~ !llIlUstr:lll P.vIt. HA

I PIPma

.' ,

~I~~
IIII

In March 1989 the new Ropak
extension waS completed and
the installation of the 11
heat pumps beqan. The unitJl
are ceiling hung and each 1s
eau100ed witb down flow
diffusers. Connection to the
mine water piping -is a para­
llel/series configuration in
that two unita are in series
with one another and these
two units are fed in a para­
llel piping arrangement via
a common supply and return
header. One heat pu.P. Which
ia connected to the staff
wasbrooms/rest rooms is con­
necte~ between the two head­
ers and not in a series loop.
This unit provides domestic
hot water in addition to
heat:lnq' for staff use.flv the
end of Marcb 1989 the new
addition was dompl~ted and
the geothermal syste. was
put into operation. Roth
heating and air conditionin~

are p~ovided to this now
modern facility. Monitoring
of -the geothermal system has
been on qoinq and energy
cos~ savinq dollars are
tabUlated wbich confirM the
anticipated savinqs. -
Separate electrical metering is installed by the owner and at the
end or the first year of operation an annual EKWH/F2 consumption-of
4.U4 k~Ir's was calCUlated. Furtbermore this small operating cost
i~cluded both heating and air conditioning.

Additional benefits from the geothermal syste~ that have resul~ed

in dollar savings to the owner are:

reduced maintenance costs
reduced down ti.e
improved plant production at 9.-V%
improved gtaff morale with improved workin9 conditions
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-These cOlllbined savings have resulted in an energy reduction of
$l~.OOO fQ~ 1989 in COMparison to the previous year of operation
even tbou(llJ the plant size increased. Fklrthermore. savings in
capital equiplIlent- purchases. dehumidifiers. etc.. co.pound the
total savings to the owners calculation of $165.000 in the first
year of operation.

The direct electrical saving for the first year is represented bv
a kilowatt hour reduction as follows~

TAllLE ;.I

YEAR

1908

1989

Total savings

ENERGY COST

$309156.00
13 12100.00

$295955.00
~ .l019ll.00

$ 15103.00

ENERGY USB

total elect billing
fuel oil beatinq

total elect billing
fuel oil. old section

Mote: Fuel oil heating still in operation within old section
of Manufacturing plant in 1969. -

AS indicated. the total' energy consullIption. for tbe Ropak plant
dropped by $15.103.00 yet an additional 7432 square met['es of
geothermaliy heated/conditioned space vas added in 1989.

As a result of the qeotheTmal application at the Ropak facility
they were awarded the 1990 Province of Nova Scotia Enerqy Award.

GEO'I':H:ER..M.AL SITE :2,­
PIZZA DELIGHT

A second site was. chosen for demonstration. of tbe geothenaal
'tf>c1Ulology in 1990 at a Dew "Pizza Deligbt M familY restaurant.
~h1s site vas chosen to delllODstrate the co_erclal application
Tather than tbe iDdustrial app1.ication of geotberlllal energy. Also
because of tbe business district location. this loca.tion 'Would
serve as a study site for any further considerations towards a
District Heating scheme.

Locate~ 00 tbe -.ain streetM district of the ~own of Springhi11.
the - new restaurant began construction in Januilry 1990 and was
COMpleted by April of the sa.e year.

Two geothermal well.s CGTW 11 ,. GTW 12) were drilled into the
abandoned Dn.ber 6 and number 7 coa1 .inee which l.ay directly below
tbe Dew estab~iBh.ent. Well number 11 was drilled to a deptb of
4!ll fe&t and was later selected as a re'tUTIl well. Tbis well
iDtersected tbe top pUlllber 7 sea~ at 396 feet but due to 'the
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absence of a ~ar~e open cavity, drilling down to the lower number
6 seam became neceS5arY~

The supply well CGTW 121 was dr~lled to a depth of 391 feet where
connection to the number 7 .ine void was attained. As with all
other -wells, water cbelllistry, quantities and tellperatures were
recorded towards final heat pump selection.

Located on adjoining tOWD owned property. tbe two geotherBal wells
at the pi1za Delight Resta"rant were connected to the new facility
and the system was put into operation by April 1990. Systelll
performance is compiled for energy dollar savings.

The following table p~ovides a cost cOlllParison with two other Dew
Pizza Delight operations which have alDost identical equipment but
operate on an air-to-air heat pu~p.

TABLE 3:

Size

Insulation

Enerr,rit source

Elect: energy
annual (lost

Cost per
square toot

TRURO DIGBY SPRINGHLL

3200 231>1) 2-600

Above avg. 1\b<)vfl avg. Below avq.

Air to A.ir Air to Air Water to air
heat pumps heat pumps geotberJIlsl
with elect. w1tb fllect. heat PUDP
heat backup he~t ba.::kup

$21.170 $15.330 $UI,402

$G.M $6~66 $3.71

5.2 GEOTHERMAL SITS 3

B..B.D. _Mecbanical --Servioes Ltd., a -l.eadiog Canadian boiler
constructioD aDd _aiDtenaDce coapany. manufactures pressure parts

- sue-has superheaters, -economizers. headera aDd genera:tor tubes.
'rhe company dOUbled its size in late 1990 alld .i1:ae the deoision to
Xiuk its operation,to geotbermal energy.

connectioDto·a supply well (GTW 3) was m~e thro~gb a 500 f~t

trench which linked this faoility to both a suppl.y veIl ana to a
return well laTh' 13. wlJ.ich was drilled by the 'rown of: Springhill.
Because of tbe distance betweeo ~lls and building a dec-iRion was
made to- size a buried lines to baDdle o1;her potential' 'lJsers of
geothermal. .inevater.'



[

lMI.

M.B.B. Mechanical. invellted over $100.000 in 10 beat pumps and after
the first year of- -operation tlle cOlllPany re·a1.ized a savinqs of
$50.000 plus productivity 'increased 15%.

MBB Mecbanical Ltd., received the eRA's Industrial Award in 1992.

GEOTHERMAL SITE 4,
SURRETTE BATTEay LTD_

Surre~te Batterv ~td. made tbe decision to connect to qeoth~aJ.

energy in late 1992. This .facilities' manllfactur'inq prm:ell&
involves t.be use- ot dangerous materi.als. Surret:te needfi to change
:the air in its plant 11 t1_5 an bour. Before geotherllal. each
time thE! plant:s a.ir was cbanqed the boiler becalle less effective
and the p.Lant beca.e cold in the winter.-

CROSS-SE:CTlOHAL VIEW

iD l!Dm~4DSO
J , ,., ! ,..........
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A tota1 of three well.s
were drill.ed and two
were later selected.

for ftnal conneetion
tGTW 8 & GTW 10) in
Novelliber 1992. 12 heat
pumps are conoected to
the system and operat­
ional perfOrJIilnCea are
being _onitored for
future reference.



GEO'X'.I-JERMAL
G_O.v.R_C.

SITE SF
WOR.KSHOP

The G.O.V.R.C. ~orkshop. located in the Industri~1 Park has been
Ute .I8ost:. recent. cOJlnection to the qeotlte.r:mal. system (Dec l.992).
Three heat. pu_ps in t.otal are connected t.o the pipe1ine ru.nning t.o
HlIll Mechanical buLlding thus for_ioq wha:t is .now considered il

·qeot.herm.. .l district heating syst_.

'l'he G.O.V.R.C. Workshop is a vQcatiolJal t.raioing centre for
B1enlillly handicapped aduI-!:s. This taciH.tv also produces sa.leable
products such as vooden shippinq pall.ets. survevioq stakes and
nu~erOUB otber wooden product.s. Garden flower.s are also qrown at
tbis facility for resal.e.

While t.wo ot the heat pumps are connected to t.he Jlain building. Doe
ot the heat pu.ps is iost.a1l.ed in tbe greenhouse and will provide
va1uable infor.atioo towards industrial attraction.

CONCLUSIONS

~iv~ qeotllermal demonstr~tion Syst~s are presently in operation.
witbin tile Town of Springhill, N.S. and ~re operating. with complete
owner liiilt.iscactioD, War.. mioe water Is 'Pumped fro. ODe llIioe and
tbe beat is removed before lxlin9 sent back to another .ine shaft.
'1'llls DOW cooler wat.er sinks into tbe depths of the shafts where it.
regains its heat., rises up the shaft aod the cycle repeats aqain.

'l'be operat.ion is simple and the principle provides the additiona1
benetit ot environDlentil1ly clean energy tor the. user, A much
va1ued resource in comparison to l)u.berous other fol.'.s ot ellerqv.

Recent. studies ot the Springhill geothermal mine wa~er system bave
centered on t.he possihilities of estilb1ishing a District I~atinq

System lor t.he main hllsiness area of the Town. Various
confiquratious und multiple buil.dinq cODoect tons are being
consideLed by the TQYD Otticial.s whicb could prove beneficial to
the usel:s.

CapiLa1 and lonq term operating costs are but two factors that will.
bave. to be deterDlined shQuld SU{;]l a pro ject. proceed 00 an
ccOlloaical toot.inq.

The application of qElothermal minewDter technology first begao in
Springbi.ll., N. S. bllt al:r.eady other areas of the province and Canada
are davel.oping .ine water geot.her_al. p1ans for their areas.

springhill. wi~l cmrtinue to research this new techool.ogy witb !l
long term goal of providing continuing jobs for tbe town and the
community.
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