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COORDINATION OF GEQTHERMAL RESEARCH - OCTOBER-NOVEMBER 1978

During the period 26 October to 10 November the Geothermal Coordinator
0
supervised the drilling;jh@’the Coryell intrusives for four days and visited

Vancouver, Victoria, Meager Creek, Edmonton, Regina and Saskatoon.

The Coryell Intrusives

" A supervisor from EPB was present throughout the drilling programme, for
the purpose of directing the drilling and making daily temperature
measurements. Preliminary results of this work were very encouraging and
showed temperature gradients of about 55 mK/m. This means that a hole drilled
as deep as GT-1 at Los Alamos would have a bottom hole temperature of about
175°C. This is only 22°C less than the Los Alamos hole, which is being
used as the test for hydrofracturing and hot dry rock experiéents. Further
measurements will be made to determine how much the observed temperatures in
the Coryell intrusives are controlled by water and whether the extrapolation

from 500 m to 3000 m is wvalid.

Vancouver
A meeting was held at the offices of the British Columbia Hydro and Power
Authority (BCH) to review the 1978 programme at Meager Mountain and to plan
the 1979 proéramme. Present were J. Stauder and R. Scarth of BCH and J.G.
Souther and A.M. Jessop of EMR. B
During the field season of 1978 the resistivity surveys of BCH covered the
areas that were originally pianned with the addition of a line to link the

first diamond drill site on the north side of the mountain. This line has

been reported to contain some interesting anomalies, but a full analysis is



not yet available. Shallow holes, drilled by percussion equipment were placed
along the Meager Creek Valley, but it is not yet clear that these holes were
worth drilling. It i; hoped that the contractor's final report will provide
better justification than is yet available for this technique. The
intermediate depth diamond drilling, promoted by the EMR team, produced very
encouraging results on the north side of the mountain, where a hole was
drilled to 600 m and temperatures up to 103°C were observed. A plot of the
bottommhole'temperatures, taken during drilling operations is included as
Figure 1. The second hole was begun in deep overburden on the south side of"
the mountain and reached only 256 m, entirely in unconsolidated material,
before the drill rods broke. This drilling has now been stopped. The second
hole_is completely lined with either casing or drill rods, and will remain
open for temperature observation. Data obtained after drilling was stopped
showed a maximum temperature of 104°C at 213 m. The data are shown in

Figure 1. The maximum indicates a2 thermal ground-water plume as observed
downstream, and suggests that the heat is coming from a deep origin. A fuil
analysis of all these data will be made by contractors and BCH and EMR
personnel during the winter.

Several conclusions may be drawn:

1. Field operations of this scale, i.e. K$500, need to be planned and
contracted well in advance of the field season, and not when the
season has already begun. Fortunotely, in this case, only the
percussion drilling may turn out to be 6f doubtful value. The final
diamond drilling was in danger of being curtailed by snowfall,.
although the eventual reason for stopping was broken rods and

exhausted funds.



2, Operations of this sort should be the subject of a single contract
under the technical supervision of a team of BCH and EMR personmnel.
This contract must specify clearly whether the originators or the

consultants are responsible for final decisions such as drill site

locations. BCH, with their lack of earth scientists, have EMR ¢,
understandably adopted the technique of leaving such decisions to the'hm? g
contractor. A broadly based supervision team of BCH and EMR el
At e
personnel could make these decisions itself. ' Aatminn
~preclss

3. Diamond drilling to 600 m, based only on the results of geological
mapping and interpretation done previously under contract to EMR,
produced valuable and definite information and encouraging results.
Further use of this technique is warranted. Better cables, able to
withstand high temperature, are required.

A statement was prepared by the Coordinator that was acceptable to all
present for submission to the management of both agencies. This statement is
attached as Appendix 1. It summarizes the present state of knowledge at
Meager Mountain and outlines a proposed course of action for 1979-80.

In previous studies all results were to some extent equivocal.

Geochemical analyses could only be used on the waters from the small number of
springs available, mainly the Meager Creek and Pebble Creek springs. Even
these waters have been shown to have undergone re-equilibration with
wall-rocks in the path from reservoir to spring, and they do not retain a
chemical memory of reservoir conditions. Resistivity and audiomagnetotelluric
surveys show electrical anomalies, but in this geologically complex terrain
analysis is difficult and low resistivities cannot with certainty be

attributed to water reservoirs or to high temperatures.



The diamond drilling of 1978 has demonstrated conclusively that high
underground temperature is characteristic of the Meager Mountain complex. The
results from these two holes considerably enhance the value of the resistivity
surveys, and they provide the firm framework within which the resistivity
anomalies may be interpreted. Those present at the meeting considered that a
new level of information quality had been achieved, and that this should be
exploited in order to reduce the risk involved in full scale rotary drilling.

*In discussions with people from countries having established geothermal
industries, it is evident that the deep exploration drilling is normally done
as a three to five-hole programme. Very rarely is a drill taken to an
unproven site to drill a single exploration well. This practice redyces the
risks involved. Full-scale drilling at Meager Mountain will be very expensive
because of the present lack of access foads and the rugged nature of the
country. It is thus necessary to take all reasonable steps to reduce the risk
in drilling the first deep well. The scientific and technical personnel
believe that the diamond drilling technique should be further exploited for
this purpose. A programme of drilling three 600 m holes on each of the north
and south sides of the mountain, using two diamond drill rigs is recommended
for the first half of the season. By late August a third, heavier, diamond
. drill rig should be brought in to drill one deep (1500 m) hole, the site of
which will depend on all existing information, particularly the drilling
immediately éreceding, Such a hole can confirm temperature patterns, produce
water samples for chemical analysis, provide core for porosity and
permeability analysis, and it can vent water or steam to the surface.

However, it cannot provide a test of the production characteristics of a
reservoir, since the diameter is too small for the volumes of fluid involved.

It will be necessary for the technical working group to maintain close and

continuous contact during July and August 1979. It is considered that a



review by foreign experts is still réquired, and should take place in the
winter of 1978-79 or early spring of 1979, before the diamond drilling
programme.

Drilling should begin as soon as it is possible to move in equipment,
probably about mid-May. In order that the necessary intergovernmmental
agreements and the process of Departmental and Treasury Board approval can be
completed in time, negotiations should begin now. We recommend that the

Conservation and Renewable Energy Branch proceed immediately to negotiate an

. P Hei, o demsmptralio  jryeet  oF a  Mocows b Adw. pn, b
agreement with BCH. Uhont mi  mte A b ey e Sland fotr s gore

The costs shown in Appendix 1 are estimated on the basis of a single

contract to a primary contractor who will manage the entire work, set up a

main camp, and let secondary contracts to drillers, surveyors and loggers.

Costs could probably be reduced somewhat by dispensing with the primary

contractor, who will not play a large part, and letting contracts directly to
the active participants.

Since the date of this meeting it has been pointed out that a highly
skilled drilling team exists within BCH. This team is equipped with more
sophisticated monitoring and recording devices than normal diamond drillers
and is anxious to take part in the work at Meager Mountain. They have
consideratle experience in drilling for scientific and technical purposes
other than mining exploration. Considerable advantages in financial savings
and.technical operations could be obtained by using this drilling capability,

and the implicatioms of this should be explored by the negotiating team.

Edmonton

————

The Coordinator visited Mr. G. Mason of the Alberta Department of Energy

and Natural Resources. Mr. Mason administers the awarding of contracts to



Alberta Universities from the Heritage Fund for energy research. One of these
contracts has recently gone to Prof. F.W. Jones at the University of Alberta
for research into the thermal characteristics of sedimentary rocks in a part
of western Alberta.

The Coordinator visited Professor Jones on the following day for technical

discussions.

Regina

The Coordinator visited Professor L. Vigrass on 8 November at the
University of Regina to review progress on the drilling programme and on
utilization studies. The site is now fully preparéd, to the extent of having
conductor pipe (24 in. diam.) run in a hole to 32 ft. The contract with the
drilling company is now completed and the rig will move on to the campus as
soon as it is finished at its present locatiom.

Note added later: The drill rig began to move in on 18 December.

Utilization studies are progressing in the Engineering Department. As a
result of discussions on the rate of cooling of water in moving up the well,
A.E. Taylor of the Geothermal Service visited Regina during the following week
to contribute his experience in numerical analysis of such systems.

The Coordinator has discussed with staff of the Universities of Edmonton,
Saskatchewan and Regina and with Sproule Associates Ltd. the possibility of a
meeting in Régina during the drilling period to discuss the future of

geothermal research on the Prairies. A date will be decided on later.

Information of Publications

A list of Canadian publications related to geothermal energy is attached
as Appendix 2. A list of reports obtained from NTIS Washington and held by

Earth Physics Branch library in Ottawa will be circulated shortly.
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Figure 1 - Temperature From Two Wells Near Meager Mountain
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Apbendix 1

Technical Requirements for the Meager Mountain Geothermal Project

1979-80

The technical working group for geothermal studies at Meager Mountain met

at the offices of the British Columbia Hydro and Power Authority (BCH) on 31

October 1978. Present were J. Stauder and R. Scarth of BCH and J. Souther and

A. Jessop of Energy, Mines and Resources (EMR).

Concerning the operations of 1978-79, it was agreed that:

1.

The electrical resistivity surveys are now complete except for an
area in the vicinity of the first diamond drill hole of 1978, on the
north side of Meager Mountain.

The diamond drill hole on the north side gave very encouraging
results, with a maximum temperature of about 105°C and a

temperature profile suggesting a convecting hydrothermal system.

It is not &et possible to make a choice between the north and south
sides of Meager Mountain as the most probable resource area.

Further diamond drilling to intermediate depths (300-600 m, 1000-2000
ft.) should be done to investigate further the thermal anomalies
revealed in 1978.

In view of the high cost of mobilising and using rotary drilling
equipment for a deep (1000-1800 m, 3000-500C ft.) test well, the deep
drilling should first be done by a diamond drill of that capacity.
There is time in a single season, from June to November inclusive, to
drill intermediate depth holes on both north and south sides
simultaneously, to choose a location for a deep hole, and to drill

the deep hole.



It was agreed that the program of work for the field season of 1979 should

be as follows:

1. Sufficient resistivity surveying to extend coverage to the region of

the intermediate depth hole of 1978 on the north side of the mountain

to the same quality as elsewhere in the Meager Mountain area.

2. 1800 m (6000 ft.) of intermediate depth drilling, probably three

holes of 600 m (2000 ft.) on each of the north and south sides of

Meager Mountain. This drilling to begin as soon as road access 1s

available, before the end of May if possible.

estimated to be three months.

The time required is

LoV

00~

0
3. One deep diamond drill hole at a site to be selected on the basis of \Ca 14

all work up to and including the above.

o\

4, A review of all work up to and including the results of the 1978

season by a group of experienced foreign experts. -

The representatives of BCH stated they they wished to continue the

contracted study of the envirommental impact of geothermal development in the

area.

The following budget estimate was prepared.

Operations

Drilling to intermediate depth
12000 ft. at $20/ft.
mobilisation

Drilling deep hole
5000 ft. at $30/ft.
mobilisation

Resistivity survey
field operations
wire supplies
helicopter support

Camp, transportation, supplies etc.

Cost in $1000 units

240
60

150
40

50
15
20

75
20

585

90 uLJa,.,Jj

boo™
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Consultant Costs

Salaries, overheads, etc. 75
Burden on disbursements, 107 of Operations 60

720

Review by panel of experts 30
750

It was agreed by those present to recommend to their respective
managements that:
1. An agreement be negotiated by these Federal and Provincial agencies
R B ba.lv\u wj
to permit this work to proceed.
2., The same BCH and EMR employees present at the meeting be charged with

the responsibility for technical management of the project. o

/ONMW

?. A management advisory committee be established to review progress and
to determine future policy. ?

4, For the informal cooperative program between BCH and EMR of 1978-79,
costs were shared on the basis of BCH 60%, EMR 40%Z. For the proposed
1979-80 field program a similar sharing of costs could apply to tﬁe
total cost of the resource assessment work at Meager Mountain. It
should be noted that these costs exclude regional geothermal work

which is funded separately by EMR and envirommental impact studies at

Meager Mountain which are funded separately by BCH.

R I e
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‘ Appendix 2. Canadian Geothermal Energy Publications
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92030 ARUEL=AAL+OsYs AND HALL#JeMo
OPAQUE MINERAL ALTERATION STATES CORRELATED WITH TEMPERATURE IN AN
AUTTIVE GEOTHERMAL SYSTEM,
NATURE+272+239-24041978,

-

GZ007 CRANDALL ¢+ J.T. AND SADLIER-BROWN,T.U,
DATA ON GEOTHERMAL AREAS = CURDILLERAN YUKONy NORTHWEST TERRITORIES,
AND ADJACENT BRITISH COLUMBYIAs CANADA.
GEOLOGICAL SURVEY OF CANAUAS DEPT. ENERGYy MINES AND RESOURCES, 23PP,
1976,

52018 TTEVERDINGENSR. D, VA
THERMAL AND MINERAL SPRINGS IN THE SOUTHERN ROCKY MOUNTAINS OF CANADA,
ENVIRONMENT CANADA;lSlPPo9197Zo

92012 GLASSsI.1,
UTILIZATION OF GEOTHERMAL ENERGY-
T UUNIV L. TORONTO s INST.AEROSPACE STUDIESSREVIEW 40521PP,1976,

92029 GLASSsI.I.

PRUSPECTS FOR GEOYHERMAL ENERGY APPLICATIONS AND UTILIZATION IN CANADA
~ENERGY 02+407=42841977,

PV

92006  HAINESsPeJ. AND JESSOPsAMT e - —
GEUTHERMAL POTENTIAL AND GEOTHERMAL EXPLORATION IN THE CARIBBEAN
ISLANDS. ,

. CANADTAN INITERNATTONAL DEVELUMPMENI AthLY’JUPP,l?Tb.

.-003  HAMMERSTROMsL.T. AND BROWNsT.He
= ~ GEUCHEMISTRY OF THERMAL WATERS TN THE MOUNT MEAGER HOTSPRINGS AREAs
BRITISH COLUMBIA.
GEOL o SURV.CAN.PAPER 77-1A3283-28551977,

92014 HAMMERSTROMsL o Te AND BROWNsT.H,
THE GEOCHEMISTRY OF THERMAL WATERS FROM THE MOUNT MEAGEQ HOTSPRINGS

o TTTAREAy BeCo o o T
GEOLOGICAL SURVEY OF CANADAs DEPT. ENERGYs MINES AND RESOURCESs 32PP
PLUS APPEND. OPEN FILE ¢ 1977,

92005  JESSOPsA.M.
GEUTHERMAL ENERGY FROM SEDIMENTARY BASINS.
GEUTHERMAL SERIESs EARTH PHYSICS BR.sNOBe10PP, 1976, " -

92008  JESSOPyAeMs
ENERGY R AND U PROGRAM STATEMENT = TASK S = EXPLOTT RENEWABLE ENERGY ——
RESOURCES = PROGRAM & = GEOTHERMAL ENERGY .

GEUTHERMAL SERIESs EARTH PHYSICS BR.sNO+4s6PP,1975.

92009 JESSOPeAM,
GEUTHERMAL ENFRGY = PROGRFSS REPORT NO. 1.
GEUTRERMAL SERVICE OF CANADAY INTERNAL REPORT 785<15321PP3 1975, -

c 018 JESSOPsA M,

. THE ROLE OF NON=CONVENTIONAL ENERGY RESOURCES - GEOTHERMAL,
IN - THE CANADIAN ENERGY SITUATION IN 1990 AND BEYONDs PROC,CANSNATNL,
ENERGY FORUM1977,




92016
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LEWISOJ FO
PRELIMINARY FIELD REPORT OF DRILLING NEAR MT. MEAGER AND MT.CAYLEY

92023

VOLTANIC CENTRES = 1977,

EARTH PHYSICS BR,sDEPT. ENERGY, MINES AND RESOURCES, OPEN FILE 78-25
12PP, +APPEND+DIAGR4 119784 -
LEWISsTeds AND SOUTHERsJ.G.

MEAGER MOUNTAINs B.C. - A POSSIBLE GEOTHERMAL ENERGY RESOURCE.

92021

GEUTHERMAL SERTESy EARTH PHYOICS BResNUTeITPP e 19786

MARK ¢D .G

SEISMIC REFRACTION STUDY IN THE MEAGER MOUNTAIN GEOTHERMAL "REGIONS
LILLOOETY RIVER VALLEYs BeCos

EARTH PHYSICS BR.sDEPT. ENERGYs MINES AND RESOURCESs OPEN FILE 78f39

9e022

(PARTY s T IPP.+DIAGR .+ 1978,

MARK D 4G

SEISMIC REFRACTION STUDYTINTTHE ™MEAGER MOUNTAIN GEOTHERMAL REGION»
JOB CREEK AREA, UPPER LILLOOET RIVER VALLEYs B.C,

EARTH PHYSICS BR.sDEPT. ENERGYy MINES AND RESOURCESs OPEN FILE 78=3,

9¢019

(FRART) s I1FPP«*DIAGKR, 21978,

MCDONALDsJeo POLLOCKsDs AND MCDERMOTsB.

" HOTSPRINGS OF WESTERN CANADA - ATCOMPLETE “GUIDES -

LABRADOR TEA COs9161PPcs1978.

T4} W

92025

_PROC UeNeSYMP,GEOTHERMAL RFESesSAN FRANCISCOollél 116591975,

NEVINsA.Es AND STAUDER9J.
CANADA = FARLY STAGES OF CGEOTHERMAL INVESTIGATTON IN BRITISH COLUMBIA,

b -

NEVINsSADLIER-BROWN sGOODBRAND 4L TD,
DETAILED GEOTHERMAL INVESTIGATION AT MEAGER CREEK.

92026

REPT,.TU B, CoRYDRU AND FPOWER AUTHORITY I BPP L #DTAGR«¥APPEND+ 31975, —

NEVINsSADLIER=BROWN sGOODBRANDSLTOD,

PRELIMINARY INVESTIGATION OF THE GEOTHERMAL RESOURCES OF WESTERN
VANCOUVER ISLAND,

REPT.TO B,CeHYDRO AND POWER AUTHORITYs10PP,+DIAGR«+APPEND4¢1975.

92027

9cp28

NEVINsSADLIER=BROWN ¢ GOODBRAND 4LTD,
1976 GEOTHERMAL INVESTIGATION AT MEAGER CREEK,
REPT.TO B8,C.HYDRO AND POWER AUTHORITYs18PP.+DIAGR«+APPEND 1977,

NEVINy SADLIER-BROWN s GOODBRAND+L.TD,

92010

INVESTIGATION OF GEUTHERMAL RESUDURCES TN SOUTHWESTERN BRITISHR COLUMBTA
REPT.TO B,CHYDRO AND POWER AUTHORITY ¢40PP,+DIAGR +APPEND 91974

PHAM VAN NGOC, - - o it g -
MAGNETO-~TELLURIC RECOMNAISSANCE SURVEY IN THE LILLOOET VALLEYs BRITISH
COLUMBIA.

)24

EKﬁTH“PHY3TCS”BRT?UE?T‘“EﬁERGT‘_ﬁTNES“INﬁ”RE3UURCﬁS“—OPEN—FTTIT“rT‘ZU‘““‘
22PP +DIAGR. 91976,

PHAM VAN NGOC. ) o
MAGNETO=TELLURIC PROSPECTING IN THE MOUNT MEAGER GEQOTHERMAL REGION
(BRITISKR COLUMBIA},

EARTH PHYSTCS BRLTDEPTS LNtRuvo*MTNES‘KND“PESUURCES‘“OPFN“FTEE”TE I
31PP,+DIAGRs1978,




92002
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v

READsPo.B. .
MEAGER CREEK VOLCANIC COMPLEXy SOQUTHWESTERN BRITISH COLUMBIA,

92001

GEUL ,SURV,,CANJPAFPER T7T=1AsZ277=28B191977

SOUTHER’J.GQ )
GEOTHERMAL POTENTIAL OF WESTERN CANADA,
PRUC UeN<SYMP.GEOTHERMAL RES.sSAN FRANCISCO04259~26741975,

o Yeayll

9004

SOUTHER 3 J+0 e
GEOTHERMAL POWERs THE CANADIAN POTENTIAL
GEUSCIENCE CANADA+3+14=2041976,

SPROULE ASSOCIATES LD,
REFPORT ON STUDY OF GEOTHERMAL RESCURCES IN WESTERN CANADIAN

D

92013

SEUTMENTARY BASINS FROM EXISTING DATAs PHASE ONE,
EARTH PHYSICS BR.+DEPT, ENERGYes MINES AND RESQURCESy OPEN FILE 77-=13,
lloppffDIAGRe91976-

s

SPROULE ASSOCTATES LTD.
REPORT ON STUDY OF GEOTHERMAL RESOURCES IN WESTERN CANADIAN

9020

SEUIMENTARY BASINS FRUOM EXISVTING UDATAY PHRASE TWO,. .

EARTH PHYSICS BR.s DEPY., ENEKGYs MINES AND RESOURCESs127PPsOPEN FILE
7714519177, _ - - o '
VIGRASSsLeWes KENToDoMe AND LEIBEL sRedJos

LOW=-GRADE GEOTHERMAL PROJECTs GEOLOGICAL FEASIBILITY STUDYs REGINA =

MOUSE JAW AREARy SASKATCHEWAN,
EARTH PHYSICS BR.sDEPT. ENERGYy MINES AND RESOURCESs OPEN FILE 78=~4y
TOPP .+ +APPEND+SUB.REPTS. 91978,
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