MAYI7 183D RAFT 2

PRELIMINARY ASSESSMENT

OF THE '

"CHU CHUA COAL PROSPECT
BRITISH COLUMBIA

TEXACO CANADA RESOURCES LTD.
SUBMITTED BY

ASSOCIATED MINING CONSULTANTS LTD,

MAY 1983

AR-62

¥



MAY1T7 B8SDRAFT

May 16, 1983

FilE: 0302-PB03
0201-2002
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605 - 5 Avenue SW

Box 333, Station M
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Attention: Dr. D.B. Livesey
Research Associate

Dear Sirs:
Re: Chu Chua Coal Prospect

Further to your ‘instructions of March [, 1983 we enclose for your
information and attention our preliminary assessment of the status of the
Chu Chua coal prospect north of Kamloops, BC.

coal projact development established previously by Texaco. Established
infrastructure is in ploce and the coal is of high thermal value. Due to
the lack of hard geologic data available, certain assumptions have been
made to assess the potential of this prospect. Depending upon the
combination of assumptions potential coal resources range between | Mt
and 14 Mt. However, because of a lack of documented geologic data
concerning the Chu Chua prospect, the controlling parameters on which
the potential coal resource is predicated can only be determined by field
exploration.

The ChUKChuo coal prospect falls within the broad guidelines for thermal

We recommend that Texaco prepare and document a corporate strategic
plan as outlined in Appendix 8, and consider further evaluation of the Chu
Chua prospect within the confines of that plan.

Respectfully submitted,

ASSOCIATED MINING CONSULTANTS LTD.

Brandon T. Wild, P.Eng.
Manager
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TEXACO CANADA RESOURCES LTD.

PRELIMINARY ASSESSMENT OF THE
CHU CHUA COAL PROSPECT, BRITISH COLUMBIA

INTRODUCTION

Terms of Referent_:e

In a previous assignment entitled 'Coal Lease Assessment and Potential
for the Crowsnest Pass Region' (AMCL Report AR-59, December 1982),
AMCL corried out initial evaluations of regional geology and existing
coal leoses in the Crowsnest Pass region in Southwest Alberta and
Southeast BC, within broad guidelines established by Texaco Canada
Resources Ltd. concerning the potential for thermal coal development
as part of Texaco's corporate strategy. These guidelines essentially

require that the coal prospect satisfy the following conditions:

* located near established infrastructure and within 30 km road haul
distance from railway

o contain coal with a high calorific value suitable for thermal
markets

g be capable of supporting a 200 000 to 500 000 t/a clean coal
production for 10 years

° mineable by open pit or easily accessible underground.

AMCL Report AR-59 made specific recommendations concerning 'grass
roots' exploration of coal prospects in the Crowsnest Pass Region both
in Alberta and BC. Following submission of Report AR-59, as an
extension of the Crowsnest Pass assignment AMCL was instructed to

carry out a preliminary assessment of the Chu Chua coal prospect,

D
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located 88 km north of Kamloops, ond to comment on the prospect

potential within the guidelines established by Texaco.
Background

The Chu Chua coal deposit has been reported on most comprehensively
by W.L. Uglow as part of a 1922 Geological Survey of Canada Report
entitled 'Geology of the North Thompson Valley Map-Areq, B.C.!

Uglow identifies three main seams, which, in descending order, are the
Thomas (A and B Seams), the Smith (A and B Seams) and the Gray
Seam. Several other thin seams also exist. The seams thicken and thin,

roll, split and unite over short distances laterally.

The Chu Chua coal deposit was mined under various owners from the
early 1890's until 1924 with total coal production of some 10 000 t.
Development took place in all three main seams, but with commercial
production only from the Thomas and Gray Seams. It does not appear
to have been documented why mining on the property ceased, but it is
likely that the local domestic market was inadequate to support the

operation.

Following testing by the Mines Branch in Ottawa, Uglow identified the
coal as high ash, low moisture, high rank sub-bituminous to low rank
bituminous coal. The coal has a high inherent heat altered thermal
content with the potential for significant enhancement with cleaning,

to above present market specifications.

in his report Uglow suggested that the Thomas A and B Seams may
unite at a level below that at which development occurred to form a
single 1.5 m seam. Uglow also suggested the potential for other coal
seams of commercial interest in the 460 m interval between the lowest

known main seam, the Gray Searm, and the basal conglomerate.

)
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In the spring of 1982 Magenta Mines L.td. filed for a coal exploration
licence on the prospect but this was withdrawn in early 1983 as a result
of objections raised by certain landowners during the licence applica-
tion process. There was some indication that Manalta Coal Lid. had
expressed an interest in the property in 1982 as a result of Magenta

Mines' activities. Texaco filed a coal exploration licence application
for 1847.3 ha on March I8, 983,

GEOLOGY

The coal seams occur within the Tertiary Chu Chua Formation of
Eocene Age. This formation is the sedimentary record of a restricted
interior basin receiving sediments from the surrounding igneous, vol-
canic and metamorphic complexes. Coal seam continvity within these
restricted basins tends to be poor because of local variations in the
sedimentation rate along the basin. Coal seams deposited in these
restricted basins tend to have a high variability in ash content and
generally tend to split towards the basin margins with the effect of
increasing ash content. Seam splits towards the basin edge have been

documented at Chu Chua in the Smith Seam by Uglow.

The Chu Chua Formation in the licence area rests unconformably on the
Mississippian Fennel Formation; a basal conglomerate up to 50 m thick

has been reported.

The Chu Chua Formation is overlain by the Skull Hill Formation
(Eocene to Oligocene Age), comprising acidic and basic lava flows.
These lava flows are probably responsible for the relatively high rank of

the young Chu Chua coals.

The stratigraphy of the Chu Chua Formation is detailed by Uglow and a

simplified version is shown below:

)
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Thickness
(m)
Sediments, thin coal seams 80
Thomas A Seam 0.7
Shale 3
Thomas B Seam 0.8
Sediments, thin coal seams 80
Gray Seam I.2
Sediments 460
Basal conglomerate 50

The structure over the licence area is thought to be fairly simple. The
coal bearing strata dip 23% in an easterly direction. A major fault

parallels the North Thompson River valley west of the licence area.

POTENTIAL COAL RESOQURCES

The geologic data for the Chu Chua coal deposit is very limited but
speculative 'potential coal resources' have been estimated on the basis
of the assumptions shown below in order to assist in assessment of the

prospect.
Assumptions

e Coal seam attitude - a wide v%riaﬁon was cnvcilobloe frorrg) the
literature, two were chosen N 02°E, 23° E and N 30° E, 23° SE;
in both cases continuity over the licence area was assumed.

. Contact with the underlying Fennel Formation - dip 60° W. This
assumption implies a near vertical contact during Chu Chua
Formation deposition. Reducing the dip angle would have the
effect of decreasing the coal resource potential.

. Seam thicknesses as reported by Uglow persist over the licence
area. This is unlikely in this depositional environment, but could
increase or decrease.

. Pleistocene cover depth to bedrock - two cases were evaluated, a
thin, less than 10 m cover; and g thick, less than 150 m cover.

v
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The results are shown in Table | and Figure |I. The northerly strike
assumption provides a potential coal resource of 13.8 Mt for thin cover
and 6.9 Mt for thick cover. The northeasterly strike assumption
provides a potential coal resource of 6.0 Mt for thin cover and 1.0 Mt

for thick cover.

MINEABILITY

The Chu Chua coal seams dip eastward into a west sloping hillside. This

geometric relationship results in total overburden of up to 500 m. Coal

extraction on the prospect would be predominantly by underground .

methods and the viability of this would be sensitive to seam thickness.

RECOMMENDATIONS

The coal resource potential at Chu Chua is very sensitive to coal seam
attitude, seam thickness and bedrock cover. Because of a lack of
documented hard geologic datq, these factors can only be determined

by fileld exploration.

In considering future courses of action and before making specific
recommendations concerning Chu Chua we recommend that Texaco
consider its longer-term goals with respect to investment in coal, while
continuing to examine specific opportunities which may present

attractive investment potential as these arise.

Texaco have recently examined various specific opportunities which
have been brought to their attention. To date, none of these opportuni-
ties have proven attractive for a variety of technical and economic
reasons. While the industry remains in its depressed state, good and bad
investment opportunities will exist for prospective purchasers. The

problem is to identify the best opportunities, bearing in mind Texaco's

$)
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long-term corporate plans. In this environment it would seem appro-
priate to develop a systematic opproach to the search for coal
investment opportunities. Such an approach is outlined in Appendix B

and summarized below:

¢ Phase I:  Establish Objectives, Criteria and Preferences
4 Phase 2:  Industry Sector Analysis (Market Intelligence)
. Phase 3:  Short List Most Attractive Prospects and prepare

Acquisition Plan.

The phased approach we recommend has the benefit of gradually
refining Texaco's preferred course of action with each new step

justified by findings arrived at in an earlier phase.

With regard to our recommendation that Texaco prepare a corporate
strategic plan within which al! potential coal developments would be
evaluated, our recommendation concerning Chu Chua is to delay any
further consideration of this prospect and not to carry out any field
exploration until a corporate strategic plan has been developed and the

potential for alternative prospects identified.

REFERENCES

BC Ministry of Mines Reports
1900 to 1925:

Campbell, R.B., and Tipper, H.W.
1971: Geology of Bonaparte Lake Map Areq, British Columbia; Geol.
Surv. Can., Mem. 363,

Uglow, W.L.
1922: Geology of the North Thompson Valley Map Areaq, B.C.; Geol.
Surv. Can. Sum. Report 1921, Pt. A, pp. 72 - |06.
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TABLE |
TEXACO CANADA RESQURCES LIMITED
CHU CHUA PROPERTY

POTENTIAL COAL RESOURCE

Strata Attitude NO2° E, 23° E Strata Attitude N 30°© E, 239 SE
Seam Pieistocene Cover Pleistocene Cover Pleistocene Cover Pleistocene Cover
<|0m < 150 m <10m <150 m
Area Thick Mt** Area Thick Mt Area Thick Mt Area Thick Mt
kmZ m kmZ m km2 m km? m
J 0.2
Thomas A* 3.4 0.7 3.3 1.5 0.7 1.5 .2 0.7 1.2 0.! 0.7 0.i
Thomas B 3.4 0.8 3.8 1.5 0.8 I.7 .2 0.8 1.3 0.1 0.8 0.i
F 0.3
D 0.2
C 0.4
Lower Smith* 0.5
Gray* 4,0 1.2 6.7 2.2 1.2 3.7 2.1 .2 3.5 0.5 1.2 0.8
TOTAL 13.8 6.9 6.0 .G
Fig. I-A Fig. 1-B Fig. |-C Fig. 1-D

* mined previously

**  relative density |.4
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APPENDIX A

Geology of the North Thompson Valley Map-Area, BC
W.L. Uglow, Geol. Surv. of Can., Summary Report Part A, 1921
(reproduced in port) pp 72 - 106
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GEQLOGY OF THE NORTH THOMPSON VALLEY MAP-AREFA, B, C.

By W. L. Cglow

CONTENTS
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Development of the North Thompsan valley and summary of the peolupical history,, ..
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Evonumle genlofyY -« c« v ch i ui i se be o we s ms o ma mm e rm orr o4t e ae ee 4. ws

[Nustrations

Map 1445 Preliminary map of North Thompsan valley Létween Juseph creek and

Louls creek, Kamloops distrlet, B.C.. .. o1 cr mr an en or =n aa as

Flate 1. A View ezastward across North Thompson valley from point 2 miles south
of AMount Olie VINEAZE . .. .- 2i rr sn cw we e e s aa o me e s

. B. View up Nerth Thompson valley showing Mount (Hie village and *roche

muulonte” character of Fennell pillow lava on Mount {Hie ridge.. ..

. A Fennel! greenstone showling pillew slroucture in Canadizn Northern rajlway

cut narth of Chu Chulk. | (. .. .. .. ., o0 .. so tn ve os s as on s

B. Eketch of parts of three contlgucus pillows, to illustrate 1the breccization of

thelr peripheries, the fillings of chaleceduvnla quartz, and the zonal

arrangement of the amygdules.. (. ve th te cr sh saan o me e oaa e

Firure 12, Vertical mectlon across Juseph creck above road bridee, showlng relations
and girvcture of Fennell, Che Chua, znd Skull Hilt formations,. .. ..

13. Tetziled vertical =ection of lke Jower part of the Chu Chua formation

shown In Figure TZ.. oo s, v ch ve s =t ab nr ar 4s 40 o wa o ae wa aa
14. Veriical section along grade of ThreemMe creek, showing relatlon and
structure of the Che Chuz formalion.. .. .. .. . .0 . .. t. sn va

15, Dizgrammalic verileal seclion showing redation® of Chu Chuz and Badger

Creek formations and Darlington grandiorite, in Thuye Creek gorge.,

16. TNiagramrmatic vertica) section showing relation of the Cho Chua and Skuli

Hill formations oo south side of Darlington Creek Eorge.. .. oo .. ..

17. Generalized ¢ross-section showing the faulting of the Tertlary formations

in North Thomnpson valiey. Vertical =cale greatly exaggerated., .,

n 1B. Eection zhowing mode of occurrence of port-Pleistocene lava covering Recent
gravels In gorge of Mann creel. . - L. .. L. L. Ll L. oL .4 .

19. Diagram showing general geolugical structure of XNurth Thumpron valley
and adjacent Sistricts and the relationship between the areal geclogy
of G. M. Dawson and & A, Daly and that of the map-ares of & part

of North Thampson valley.. .. .. .. .. .. . 0 ot vr as mn ws =
20. A, Plan showing outecreops of ceal on the property of the Chu Chua Coal
COMPANF- - tu se as =+ =% a0 %4 22 5e 25 ae 2u €8 4n o6 mn 2m vr =a

B. Bepresentation of ouicrops of coal scams in & vertical plane along
Unes NY-T, X Coal seam outcropping on the line of section !s shown
in solid line; coal =earms on north side of line are shown by broken line:
and coal sesms on south side of Yine are shown by dotted 1lne, .

23, P!a-n of underground workings of Chu Chua Coal Company.. .. .. ..
22, Yertical section through slope on Z2mith seam, Chu Chua Coal! Company..
23. Vertical section parallel to 4ip on Grey seam, Chu Chua Coal Company..

INTRODUCTION

The North Thompson Valler area extends from Fishirap rapids, 27 miles north
of Kamloops, to the vicinity of Boulder (Figure 18). The east and west boundaries
of the area are from 3 to 10 miles on each side of the river, suficiently far apart iu
most cazes to inclode the slopes of the Thompszon trench and a part of the adjoining
plateaw.  The Cupadian Natlonal railway fringes 1the east bank of the North

Thompson threoughout the length of the zheel.
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The geology was pletted on =n excellent fopographieal base map made by D. A.
Nichols, Geological Survey, during the seasons of 1918 and 1919, The rugged char-
acter of most of this country, and the thick timber, made mapping difficult, and it
iz a pleasure to acknowledge the extent to which the bnse mmp facilitmied the waork
of the geologist.

The geological mapping was done on & scale of 4,000 fect to 1 inch. Traverses
were run by the Brunton compass and anervid method. Three and onc-half menths
durivg the eummer of 1921 were ocrupied by this work. Specizl attention was paid
to the coel and mineral deposits. Shory trips were taken outside the bovndaries of
tbe sheet, particularly to correlate the geology of the Adans and Barritre Lakes
districts, as deseribed by Davwson and Daly, with that of the North Thompsen valley
to the west.

The progress of the work was greatly faeilitated by the courtesy and assistuuce
of the settlers of the district. Special ackpowledzments ave due to the officers of the
siaff of the Chu Chun Coal Compzuy; to W. J. Smith of Louis Creek; to J. J.
Smith of Chivook Cove; and to George Feunell of Chu Chua. Very valuable aesist-
ance was given at times by D. A. Nichols, whoee suggestions were the means of
saving considerable time in geological mapring.

C. 0. Swunson rendered efficient gseiztance in every branch of the work; apd
on oncasions he was allotted semi-indcpendent fnveztigations. €. J. Cock aleo acted
as field assistant.

PREVIOUS WORE

Previoua geolagical investigntions of this and sdjacent arcas hud been made by
the following members of the Geological Survey:

A. R. C. Selwyr! in 1871 made a traverse up North Thompson River valley
from Kamloops and continued bhis reconnalssance beyond Téte Jaune to the Rocky
mountains, He gives some preliminary notes on the occurrence of the Lower Cache
Creek series, and the Tertlary lavas of the North Thompszon; azd on the granite
gneiss and mica schist series near Raft river,

G. M. Dawszon® in 1877 made 2 reconnaissance geologival map covering 250,000
square miles of southern British Columbia. He reported briefly on the geology of
North Thompeon River valley, as far north as the Indipn reservation near Chu
Chua. He describes the finst detailed section of the Tertiary coal measures, which
are exposed in the velley of Newhrhkulztan creek. His map, on a seale of 8 miles to
1 inch, is exceedingly general, and its northern boundary passes just south of the
present village of Chu Chua, .

G. M. Dawson?, during the seasons of 15858, 1889, and 1890, geologically mapped
the erea of the Kamnloops sheet (Figure 19). This work was done on a scale of
4 miles to 1 inoh and embraced an area of 6,400 square miles. The areal end strue-
tural geology was, of necesrity, done in & hroad and general fashion, but with certain
detailed examinations and sections 1n some of the crueial areas. His correlation
of geological zerles was carried out in a2 tentative manner from the esstern elopes
of the Coast range scroes the Interior plateau te the Selkirk and Rocky mountains.
¥n many respects, it was based on the occurrence in widely separated districts of
similar Nthological successions of formations. Dawson describes the geology of the
North Thompsen vslley from Kamloops to Chu Chua, and the distribution of the
formmations is shown in the extreme northeastern corner of his map. The structure,
petrography, and economic geology of this part of the velley are dealt with in some
detail. Ne new information is presenled with regard to the Tertiary wos! messures
on Newhrkulston ereek,

G. M. Dawsen, in the years following the completion of his Kamleops report,
geologically mapped the ares of the Shuswap sheet, which immediately adjoine on

I Geo). Surv, Can, Hepi ;bu;.nir’sﬁ-}z.
2 Geol. Burv., Can., Rept. of Prog., 1877-78.
¥ Geol. Surv., Cun., Ann. Rept., vol. VII, N.8, 1584,
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the enst (Figure 19) and slightly overlaps the Kemloope sheet. The Shuswap map
includes an srca of 6,400 sguore miles on a scale of 4 miles to 1 inch. Unfortn-
natelr Dawson wae upable fo complete his Shuswap Teport, so that the only published
record of his results is embodied in his Shuswap geologica! map! snd its marginal
notes.

R. A Daly? in 1911 and 1912, carried on 2 geological snrvey of a oelt of country
paralleling the Canedian Facific railway from €lan William on the esst fo a point
11 miles esst of Kemloops. e cxlended his maopping to include the chores of Adems
and Shuswap lekes, and entlined n genersl revision of Dawsor’s correlation. The
work of the present writer in 1921 was cxtended casterly to the ehores of Aduins lake,
end an areal conbexion was thus established with the work of Daly.

TOPOGRAPHY AND CLIMATE

The Nortk Thompson valley Hes near the eastern margin of the Interior platean.
The &trip of country iocluded in the Worth Thompson Valley map-area i3 chiefly
confined to the fat valley botiom rnd the rather steep valley slopes. In places, the map
extends eusterly from the lip of tbe valley 1o take in parts of the relatively flat
uplands, _

North Thompson river has entrenched itself from 2,500 to 3,000 feat below the
level of the plstesu. The gently undulating plateau country above altitudes of 3,500
to 4,600 feet 45 in very marked {opographical eontrast with the cteep and in eome
places, rugged and rocky sides of the valley {Plate ITT A). The lower slopes are
finely terraced, whereas the valley bottom 3s unusually fat and has an average width
of one mile. Here and there isolated koolls snd ridges stand in the middle of the
valler, erosion remnants whose tops still Tize verr mearly to the peneral level of

" the platean (Plate 111 R).

A large part of the distriet is drift-covered and well timbered. The chbief areas
of exposed rock are confined to the more rugged portions of the sides of the valley, the
stream und river canyons, and the few monadnocks which rise sbove the plateau.

The srea of the sheet Hes just beyond the northeasiern margin of the “ Diry belt ™.
The sage-lrush eountry, so characteristic of Kemloops and the valley of Thompson
river, dees vot extend northerly as far ss Fishirap rapids, & few miles south of which
is & rather ebrupt transition from treeless to timbered country.

The climate is warm and comparatively dry in summer with occasional railns. The
precipitation is mot sufficient, bowever, to render 1he flat terrace-lands arable, without
irrigation; but barren-looking valley flats may be converted by irrigstion into rich
fruit-rrowivg ground,

GENERAL GEOLOGY

GENERAL STATEMENT

The Jower formations of the district, namely the Badger Creek, Feonell, and
PBarritre, consist of a series of quartzite, quartz glate, micaceous quarizite, serieite
schiet, chlorite schist, limestone, dolomite, argillite, argilleceous schist, greenstone
pillow lava, with intrusive gabbre and diorite masses. They were included in the
Cambrian srstem by G. M. Dawson, but laler work shows this ecrrelation fo be doubt-
fol. They are here classified as Precambrian or late Palmezoic

These rocks are iutruded by dskes, sills, stocks, and a batholith, consisting of
granodiorite, granite, quartz djorite, micropegmatite-pyroxenite, alkaline syenite,
aplite, end pegmatite. The age of these intrusives i3 not definitely kmown, but they
belong, probably, to the period of Coast Range intrusion.

The abovementioned formations sre overlain uneonformably by a series of late
Eocene sediments cousisting of hasal conglomerate, arkose, srennceous shale, and coal,

1 Geol. Surv., Can, Map G604, 1895,
2 Geol, Surv., Can, Mem GF, 1815

J
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which are confined to certsin protected re-eutrant positions near the bottom of the
North Themp:on trench. They are erosion remzants of a much more widespread
serieg of mechanical and organic sediments. These gediments are unconformably
overlain by a thick cover of Mioeene augite-hornblende andesite flows, which have
baked »nd somewbat metawmorphosed the Eocepe sediments, These two Teértiary
formations have been considerably faulied znd eroded, and, later, covered by glacial
drift. Post-Pleistocene lava was found in Mznn creek, overlsing Recent stream
gravela, '

The North Thomp:on river occuples an anfecedent course inherited from Creta-
cenus times. Its Cretsceous valley is still preserved 23 a slight depreszion in the
uplifted Cretaceous peneplzin,

The North Thompzon valley was developed at least to its present depth n Middle
Focene time, for the Chu Chur (Focene) sedimenis are now found slong itz lowest
slopes. The valley was later flooded by Miocene lavas, and was re-exeavated during
the late Tertiary. Evidences of extenszive glaciation are found in the vslley, and on
the highest peaks up to an altitude of 7,500 feet.

Several preospecis are located Iz or pear the map-grea. The most important
metallifercus deposits kuown are the Gold Hill, carrying free gold with galena; the
Wind Pass and the Sweet Home, carrring free gold, magneiite, and native bismuth;
the Queen Bess, a silver-zine-lead deposit; and the Homestake, a silver-lead-barite
deposit aear Adems lake. The chief economic interest of the area, from a mining
standpoiat, is the occurrence of coal in the Eocene menzures at Chu Cbhus. During
the suinmer and autumn of 1921 active development and mining was belng carried on

by the Chu Chua Coal Company.

Table of Formations

Formations Rock tyviws
Qusternary Rececat Lava .
River gravels, sands, silts, "While Silts”
ol Dawsaon
Pleiztocene Glacial drift

Unecorfarmity

¥iocene Syl Hill Hotnblende andesite

Aygite nndesite

Andesitie hrecelas

Amygdsaloidal andesite and basalt

Enconformily

Tertinry T T T T T
Eacene (Middle] Chu Chua Zaady shale
or Upper) Coal seams
Arkosic sundstone
Intralormational conglomerate
Basn! conglomernte
{neonformily
Peterson Creel: stock  |Porphyritic alkali syenite
Buldie batholith Granite, porphyritic granediorite
Mesozoie (1) Jurassic {T) Jilla Biotite grenodiorite, quartz diorite
Sill=s Micropegmatite-pyToienite
Darlington stacka Buroblende grancdinrite, hornblende

granite, orthogreisy
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Tatle of Formations —Coentinucd

Intrusire Confocl

Qusarizite, rericitic quarizile, rcricite

EBarrtre rchirt, quarts pehble conglomerats,

srgillite, eryriulline Limestore, chioritg
Palp-ozole sehigt, Frhistose emygdalaidal dava,

ar Fuennell Elipeoidal {pillow) preenctone, pabbrg

TPrecamLrisn and diorite rills, chert, volrunic bree-

cia.

Badger Cruek Slaty quartzite, guartr =slate, hiotite

l‘-(‘%i'ﬂ_ dulomite, borohlende schint,

=}
o
™

ECONOMIC GECLOGY
COAL

Coal has been known for & great many years to occur on the Jands of the Indian
reservation near Chu Chua. The exact locality of the veeurrence is in the gorge of
Newhskuleton (Coal) ercek three-guariers of a mile sbove its mouth. The exposures
are at gliitndes of 1,400 to 1,500 feet. A rond renning down the valley for 1,200
vards 1o & siding on the Canadian Nationel railway makes the coal readily accessible.

Stratigraphy ond Slructure

The coal measures are of Middle or Upper Eocene age as determined from the
flora found at the top of the main seams. A detailed section of the coal measures
iz given below. The beds strike north 20 degrees eaet and dip 23 degrees to 25 degrees
gouthenst {Figure 20 A and B).

Ceal Seams

There are three main seame which sre referred to as the Gray, the Smith (A
and B), and the Thomas (A and B) seams. Severs]l other 1{hin seams are shown on
Figure 20 A and B ss the A, B, C, D, E, F, G, H, J ceams.- For the thickness and
phrsical characters of the winor seams, attention is directed to the stratigraphical
rectlon

The coal is usually frozen to the bands of sandstone that cccur within the main
boundaries of the seam, but it breaks free from the eapping and floor.

The capping is rigid, and requires very liltle timbering,

There 1s oo absence of fire-clay at the base of ibe coal seamea.

The scams thin and thickep, roll, =plit, and unite in short distences latersally.
Such an occurrence makes an estimate of reserves exceedingly difficult to make.

Thames Seam. Tntil the end of the summer of 1921, practically al! the develop-
ment bad been confined to this horizon. Tt is a donble seam, the upper part being
the A, and the lower the B. In the outerop slong the side hill, these iwo perts of
the seam are separated by 9 to 10 feet of arkosic sandstone and arenaceouns shale. At
the time of the writer's exzmination, they were seen to be not more than 3 feet apart
in the bottom of the slope. At 8 Jower level they may unite and form a seam 4 to §
feet thick.

©

ot
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Figure 20. A. Plan showing outeropa of coal gn the property of the Chu Chuz Cozl €ompany.
B, XRepremepntation of culcreps of coal seams in a verbleal plane along Ynes XT-
Y'Z  Cez] seam outcropping ob the lpe of sectlon !s shown in solld
line: coal seams on north slde of llne are shown by Lroken Yne; and ceal
seams on south side of llne are shown by dotted lins.

The two parts of this seam vary In phrsical character and thickness within very
short distances along the beds. The following sections reveal in detail the nature of
the seams:

(L) . (&3]

Sandstone roof Sandstone roof

2 inches kard, black, Jvatrous coal (streak 8 inches hard, massive, lustrous coal
brown) 2 inches shala

1§ inches sandy shzale i3} fuches coal

X dnch hard, lnstrous coal 1 Inch shale

A Inches grey =esndatone 1§ inchea coal

I? inches Rard, black, lusitrous coal 2 inchea zandy shale
(sireak brown) . & inches coal

3§ !nchex sandstone Sandstone (smooth floord}

7 dnchea coal Totx! coal: 22 inches.

2 feet mandstone flpor:
Total coal: 30 Inchesa

(3
Sandstone roof
38 inches coal—Thomay A sram
36 inches sandstong
34 dinchey elean coal—Thouas I argm

{1) Vertlcal gertlon of Thomas B seam on south wall at the bottom of main slope,
(2) Vertlcal seetion of Thomas A seam on north farce, lower level.
€3} Vertiez] section of Thomas A and B seams, 20 feet north of Wo. 1 chute, lower level

)
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Smith Seam. This 15 also & double scam and is expozed in a thort slope. A
section down the glope is given in Figure 21.

3 — X o
" =\ L %
% b ¥
5 B : &
A NOf MINE
/Jg‘/f_\HOMAS SLZAMS
- ‘

10 OOy
[
L.

C-

CBorvholeE
ras’drep

gt
Grcsgrcal Sumvgr. &“f‘-_/ \

Figure 21, Plan of underground workings of Chu Chua Cozl Company.

Seale of Fret
o e e o8 aco

Feam sucvcyps by Chu Chua Coaf Lo

The detailed stratigraphic section at the portal of this slape 1s as follows:

Massive pelibly =sandstone capplng.

18 inches to 2D inches hard, thinly laminagted, Jairly clean coal,

20 inches to 418 incher bard, massive grey sundstone.

& inchea shale with cozaly partinga

J8 inches coal wrilh shale partings.

Fissile prey larenacevus} sbale Acor.

Cray Seam. 'Thie i& the lowest coal so far diecovered in the measures. Ti was
uncoverad at the time of the stream freshet in June, 1921, by the sapping of a thick
mantle of glacial drift. At the suggrestion of the writer 8 emall excavation was made
at thie point snd revealed the efructure and rclations shown in Figure 22. This
outcrop was much weathered znd it was difficult to determine how much elean coal
was in the ceam.

Physical Characferistics and Grade of Coal. The coal is s hard, black, lnstrous,
thinly lamiusfed variety with a dark brewn :treak. Tt 1s verr frisble but it does
not resdily blacken the finzere. The veams lack the perpendicular priematic jointing
60 characterietic of bitnmincus coal, but peesess inclead the thinly Jaminated structure
found ip lignites. Tte coal weathers rapidly and becomes conted with a yellowish-
white alferation product. It burns readily with & Jong sellow flame, and it is eaid
io he an excellent steam-preducing fuel.
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Small Yeoses, blebs, apd irreguler-shaped macses of & eemi-transparent, amber-
yellow material occur within the seams., This 15 the fassilized form of some of the
resing of the coal-forming trecs. As a result of the blochemical and dynamochermnical
cbanges which took place during the formation of the coal, the woody parts of the
seain were much carbonized and fractured, wheress the resins resisted the blochemieal
changes te the last.! Being plastic, the fossilized resins accommodated themselves by

-]

Scale a-'f' Frot

— -

¥igure 22 Vertical eection through slope on Smith zeam, Chu Chua Coal Coempany.

Stream bor
-

° Scole of lnches . \\-\\\""-‘:‘“ S~
. . \\;‘:\“-\\:\t‘-

¥Figure 23, Vertical sectlon parallel to dip on Gray seamm, Chu Chea Coal Cumpany.
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flow to the shapes of 1he fractures in the coal, snd now they occur in crucks snd
cavities of all chapes; and in places they present the appearance of having repluced
the coal,

Four samples of conl from the seams were submitted fo the Aines Branch, Oitawa,
for analyeis. The samples were snalysed as received (R) and as dried at 105 degrees
C. (D). The rezults are given herewith:

(1) (2}
R D R D
Ter cent Ter cent Per cunt Per cent
B T -0 b ... k2 S
|« 4.0 250 a7-3 38-B
Voletlle matter. ... viiiiiia. ., a6-1 ii-6 -4 0.5
Fized carbon. .. oo oii i e e i iaraens 35-9 374 29-6 30.7
Fuelmtio . ... .. i s ?99 3 OLQ‘B_ 1-1 ’ 1-01
ﬂmp & MEOe TOOT COXe In .
very emall lumpa Sample apglomerates
British thermal uaits. . ...ooiiiiiiiiin e, 10,230 I 10,700 §,230 I 8,550
(3 (£}
R | D R D
Per cent Tuer cent Per cent Per cent
Mo, s e e s .21 T S 00 |
Ash. e 13-8 3.3 a1 230
Volatile matter 379 39-3 37-9 39-5
Fized carbon.. 44.7 46-4 360 37.5
Fuelmtio . ... ..l . 1.15 1-15 0-95 0-95
Small lump fair coke Emall lump poor coke
British thermal uaits 12,040 l 12,4% 10,760 11,230

(1) Sample represents a channel of 15 inches o length across the Smmith A seam, at a point
20 fret down the slope from the portal (Figure 21).

(2) Sample represents 8 channel 41 Inches in length across the Gray seam. It includes 4
inches of coal shale, B 1o 18 inches of hard lustrous coal, 1 inch of elay, followed by weathered
soft, shaly coal to the Lottom,

(3) Selected sample of the best grade of ceal from the upper 3-inch part of the Thomas
A seam.

(£) EBelected sample of the best grade of coal from the Thomas B ssam

These results show that the coml should be ¢lscsified 85 low grade, Jow ramk
bituminous, or low grade, bigh rank sub-bituminouws.! The {fuel ratio is that of a
low raznk bituminous coal; the moisture conient suggests a high rapk bituminous;
ike large amount of ach makes it a Jow grade coel; and the lack of prismatic structure
end the tendency to split into sheets parallel to the bedding indicate a sub-bituminous
coal.

It seems probable that the original lignitie coal seams of this district were raised
to sub-bituminous rank by thermochemical means; the heat having been eupplied by
_ Miocene lavas which, it i& believed, formerly covered the coal measures, These lavas
"have s)nve been completely remared by erosion.

Developmentf. During the zummer of 1921 development was conﬁned 1o the
Thomas seams, on which there was an adit 123 feet long, with workings which con-
tigued down tte elope for atour 200 feet. About twents-five men were heing employed
br the Chu Chur Cosl Compsny, the only opcrators. During the winter of 1921-22
underground development was carried out cn the Gray seam. A short slope on the
Smith seams, iriven several rears ago, was sbandoned (Figure 20 B).

15 Geol. Sure., Prof, Paner, 100-A, I%17. p. 2.

‘)
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Productien., Dhiring Sepiember, 1821, this propeny produeed from one to two
cars of coal a week. Towarde the end of the year the Chu Chua Coal Company
reported a production of about 40 tonas a day.

Extent of Basin. As stated above in the dircussion of the Chu Chua formation,
owing to lack of esposures very little information is available regarding the longi-
tndinal estent of the coal mensuree. They may extend & to 6 miles in a north-
south direction undernenth the low ridge that parallels the bese of Chinook monuvtsains,

Down the dip, the ecums will, of course, be cut off where they overlap the surface
of the Fennell greepstoucs, which represent the old shorc-line of the lake.

In the detailed stratigraphic section of the ecoal mcaeures in Newhykulston creek
there i6 shown an interval of about 1,500 feet between the Gray seam and the basal
conglomerate. Im this interval, other scame of commercinl value mar oceur.

The most important point to be determined br the present operatione is, howerver,
the longitudinal extent of the besin and this ean be done only by intelligent drilling.

Coa) may also be found in cther parts of the North Thompson or tribmtary valleye
where erosive szencies have not entirely removed the rocke of the Chu Chua
foumnation,

Seclion of Cku Chua Formalion on Newhykulston Creek

South Side of Creek—

P I
Black carbonacepus shale,. .. .. - e P, 1
Crarse grey sandstone with blach wha‘le partmg.. . o o
Coal shale.. . w0 tu re 0r ta br me ca ms mn me e ae oen [
Crossbedded ghaly sandstone.. .. o0 oy on wn we =n s 1 &
Crarse grey sanAslon®., .. . .. wa s 1 ce ms 4 aa a- 4 o
GEeY BHATE.. co to wt o ce ae tm e e e e ome e e e e s 1 €
Coarse grey sandstone, marsive.. . o0 s cn sh wn ee oen 3 i}
Grey thale and sandstong, interbedded.. .. .. .. .. .. .. 3 o
Hard. marsive, fine-gralned grey sandstene.. .. .. .. .. .. 2 [}
Crey and black =andstone and shale interbedded (. .. .. .. 9 1]
Black carbopacecus shale.. .. .. .. ._ .. .. .. .. .0 . ]
Grey sandstone with shale p:&rtmgs“ e e e e aa aw 1 2
Grey zhale.. .. .. e e e ae e e e s R, 6
Black carbonaceous ehale‘- T T L &
Coel, fiscile, clean—J seam.. .. .. +. .. 4t w0 ca =n =2 7
Bhaly sandstone.. .. .. uv v 2h cv We oan s e aa aa e o= L]
Black carbonaceous shale.. .. .. .. .. L. .. o0 ch ih owa o=a &
Marsgive grey sandstome.. .. _ L. .. e ae e e . . 1 ]
. 2003
Nortk Side of Creek—
Grey sandy shale, weathers blotched white.. .. .. .. .. .. i 0
Fine-grained grey sandsioN€.. o1 ve vn au ar =% 14 op v a4 2 -]
Grey, sandy shale,. .. .. .. .. .o .0 o0 4 o
Grey shale, wlih sandstone at top. rnd & inches carbanaceons
shale at Dottom ., .. .. oL L. ve vr ch dh e e e em e e 2 1]
Grey shale, carbonaceous at base, sundy at top.. .. .. .. 1 3
Loose sandstone with 6 incheg ot fine conglomerate [n centre. | > 0
Crey, fiaggy shale, weathers blotched.. .. .. .. .. .. .. B
Massive, fine-grained grey sandsion€.. .. .. v o2 su as - 1 )
Fiseile, carbonaceous ghale.. .. .. .. .. -. oo o0 o o -l 12
Massive, fne-gralned grey sandstome . .. . _. .. . .. 12
Flsslle grey shale,, ., .. . P e he e e ae e ae e 8
Cuvai and =hals, i.nterbedded.. - e ae - 4
Brownizh-grey, thinly Taminated, ﬁesile s‘hale. fossnllfernua [
Coal, €leaN.. .. . s cr vv 4i wr seten ae wr o am e aa ne § ] Thomas
Coal shale withk 1-Inch to 2-Inch =ea:ins of cozrl.. ., .. .. 12 A
Cool, CIEBT,. «v wn cs a4 as ww v a4 an br ows ae ae owa 11} searn
Brown carbonaceous shale | .. .. . L. .. coihs s e - 4
Coal shate with 2 inches of coal.. .. . . . .. .. ., oo -. k)
Grey, frlable, thin-bedded shale.. .. .. .. -2 <0 o0 oo 4, 10 ¢
Coal shale.. ..o vu ve ve an on D vh me me ie e e e av e & ] Thomas
Coal.. ,, ., e e ore e o mw = e ww e et w oee we ew 1 i}Bses.m
Gap—Burled.. . PR . 0 [
Coarse sandsione angd fine pt‘bh‘!e cunglune"ate.- e re e e 10 o
Grey sAandy shale (. .. .. 4. c. L. w4 te e o ms s oae ee as oma 12
Fine conglomeralte.. .. .. .. o. 2l ch Ll ae e oem owa a4 ma 1 6
Coarse grey sandstone. . . L L. L. a4 e ce omr o sa ome M se ki 0
Gap—bhurled.. .. .. .. oL L. L. il oh ol e e ie o e 10 )
Massive, coarse grey 5andslone.. .. .. o. o- 4 ee oew s 10 o

298607
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Seclion of Chu Chua Formalion on Newlhylulsfon Crcel—Continued

North Bide of Creek—Con,

Grey fisslle sbal®d .. o0 4. v an va +0 20 24 23 75 2% == 22 =n
Masslve grey randsione bed sa wa v o wr e e o ma ore e s
Fisajle prey shal®.. .. 20 or ta 2r 2a sr rw = =5 =8 =u an
Shaly cool, weathered—G BBAMI., .0 v vn s vy == == wu =y
Masulve grey sandstOne L. v 4 4n vr 44 e sr v omr omr oem e
Flsslle grey shale.. .. .. .. e e mw e mm e em e aw
Conal, 1blnly laminated, “cathered F S08M.. v 2n 2o vr va as
Hard fine-gralned, gruenis‘h grey ctayey sandstone.. __ ., .,
Fisgile carbopactous shale.. .. .. i vs e re =n an s
Grey sandy shale.. .., .. Wh ek ma am sa an e ea ww
Hard, masslve grey «andswne.. ea e ce e e aa
Fine-grained crosshedded rpebble cUnglomPrate.. fe e as
Coarse, grey, crosshedded vandstone.. .. o, .0 w0 n
Grey RAEgEY BhAle.. (. L. . Co ts ts as es ss w4 omw oaw

Fouth Side of Creck —

Rlack carhonaceous shale.. . .. tr oo wn sr mo om mn an -
Grey sandslone.. .. . .4 s sa 1s 22 4= vs o sr o rs o me == =n
Grey sandy shale. ... .. v sd tr s cu me e es ae e as
Coal shale D ot v i ne re e e = e am
Coal, 1hinly Iamlluled} s€am,. .. . t es w1 an
("rer me=sive sandsione with 6 Im.‘hes khs.'i} smandsione at

top.. .- -- C e ee e e ee e we me wa e ee e
an—Buned.. ca we ee A we aa we e aa e e e
Coal C i th si e we ea % ar oaw mr aa mr an

Caal s‘hzz.lellseam.- fe i ee ee wa e e ee e e me aa s

Cap—Furied__ .. __ _. .. .. . . .
Shaly coal-—Upper Smith =eam. . or th 4d 4s 2e 2e v o= ==
Sandy shale.. .. .. .- e an e e e me e e aw
Hard, grey, massive ‘arjdstone.. e wt e ha e e aa we e
Shaly coel.. .. .. P e e am a4 e wa an
Ceol, brittle, Lhiniy 'Jam}nated rusty wealhering .- .. ..
Thaly €0al.. «. tv ae cv =v 4% ca an cw —e am oae an aa as
Grey fissile =hale.. e
Lard, bwaff, massive sandstone.. .. .. - .. - .0 .. o
Grey fissile shale,. .. .. .. e e e as me as oas
Buff sandsione with sandy -s‘ha.le.. cr wm me e A e aa
Masvive Erey sandstoNB.. oo .. oL .. se ve o mm an e an oaa
Black carbonacenus shale_ . (. .. . . L., oo L. 4. aa an
Shaly sandston®.. .. .. -. c- oo c. ch 4o cd wa re oam aa
Coal shale.. .. .. .v 44 s cn 4e ta 2 ca me an an caamn
Grey sandy shale.. . .. .. .. <. .. o i L. ol ae o
Carbonacecus shales, .. .. .0 o0 0 o0 o0 o0 s ol ol .l
Coarse, pebbly Erey =andstone, massive.. .. .. 1. so wa
Orey RANASTONA.. .. .. .. ot i e 2t ii o me oan s oma 4w oaa
Conglomerale.. .. -. .uc -c au 24 =+ sa 2+ 22 21 va =x ==
Black earbonacecus sbale.. .. .. .. .. th s er e oas

Gap--Buried.. .. .. .. .. . . ci oo s 4w a4 oae oaa
Shaly sandslom®_. .. .. .. cn s ms wa aa au me o me = aa

Shale.. _. -. ci si wh ba e me e e an aa ma s e s e

Nortk SBide of CUreek—

Coarse, pebbly grey sandstone with ithree interveds of cono-
glomerate. . .. .. .o .- .. cn as 4s 4w == ww oaw o=a =n
Gap—DBuried.. .. .. .. .. . . . e e s
Coarse, Prebhly sandsione with few black and grey shale

partings.. .. .. .. —. ch ah ae ha da ee me wa es e

Grey sandy Shale.. .. .. . .. cs ca s s =2 we ws sa

R 41T -7

Carbonacecus ghale., .. FPA-%eam.. .. .. .. .. - ss o2 an

Coal.. _. e ae :

Buff sandy sha.‘e.. 4% am aa me ra M= me a= 4a ea me s aa
Gap—DBuried.. .. .. .. .- .. c- o ah ok o ar ms s

Massive grey sandstone, coarse 10 fiNe.. .. i a4 ue ar se

Crey sandstone with thin beds of conglomerate.. .. .. ..
Gap—PBuried.. .. .. .. _. i L. ii ad aa we oam s own

‘with Side ¢f Creek—

Cogl-—Grey SeATN. . .. .- 2o -. =22 =& 22 == == == =2 == ==
Gap—PBuried.. .. .. -4 sr e ee me e ae ee e s

BPas=al conglomeralB_ . .. cv oo cn a4 me o wr oms oms ocn on oaa s
Base unerposed,
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APPENDIX B
RECOMMENDED FUTURE COURSES OF ACTION
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Current Position

[n considering future courses of action we recommend that Texaco
consider its longer-term corporate goals with respect to investment in
coal, while centiruing to examine specific opportunities which may

present atiractive investment potential as these arise.

As a large integraoted energy company, Texaco would be prudent to
continuously review investment opporiunities in all types of energy
resources. In the case of coal, the industry in Western Canoda is
currently in a depressed state with reduced demand for exports,
contract prices being negotioted downwards and an excess of supply
over demand prevailing. Nonetheless, long-term prospects remain good
and for this reason other large oil and gas companies retain ownership
positions in operating mines and undeveloped coal properties in Western
Canoda, as do Japanese coal purchasers. |t is also true that the best
long-term investment opportunities are often available at bargain
prices during a time of temporary recession. In this situation, @
reasonable strategy for Texaco would be to consider purchasing an
interest in a property while purchase prices are depressed, with a view
to developing the property in the future when demond and sales prices

improve.

Texaco have recently examined various specific coal opportunities but
apparently to date, none of these have proven attroctive for a variety
of technical and economic reasons. These could include the purchase
price asked, the estimated costs of exploration and development, and
the current depressed sales price of coal which may hove combined to

reduce the forecast internal rate of return to an unacceptable level.

While the ceoal industry remains in its depressed state, both good and
bod investment opportunities will exist for prospective purchasers. The

problem is to identify the best opportunities, bearing in mind Texaco's

)

e
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available acquisition budget, long-term corporate plans and appreciot-
ing that the better prospects are not necessarily offered for sale on the
open market, and that having first identified the prospect it may be up

to Texaco to make the first approach.
Thus, it would scem appropriate to develop o systematic approach to
the search for coal investment opportunities. Such an approach is

outlined below:

Texaoco Strategic Plan for Coal Investment

The purpose of any corporate strategic plan is to onticipate possible
changes in a company's business environment and develop responses to
them. The process begins with an examination of objectives and
criterig, continues with on analysis of the future prospects of the sector
being considered and an assessment of the type and timing of oppor-
tunity which could be attractive to the company. Having determined
the overall direction and gppropriate timing of the move, the next step
is fo identify suitable acquisition prospects and, in duve course, fo
negotiate with the most promising prospects. The main thing is to plan
a course of action in advance and to look in the right places, rather

than be forced to react hurriedly to randemly presented opportunities.

2.) Phase }: Establish Objectives, Criteria ond Preferences

Befare embarking on the selection process, it would be beneficial
to examine Texaco's initial investment/acquisition criteriq, even
though opportunities may be subsequently revealed which vary
from initial preferences. [t is not expected that all of the criterio
will be seitled ot this stage. The important thing is Yo discuss the
company's preferences at the outset and review them on a regular

basis as the planning process proceeds.
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As far as investment in coal is concerned, the following items

should be discussed:

. benefits/disadvantages of diversification into coal

. compatibility with Texaco moves into this sector in other
countries

- thermal or metallurgical coal

- open pit or underground mining

. coal for export or sale in Canaodo

. maximum and minimum purchase price to be paid for the
property

. preferred timing of purchase relative to other company
activities

. operating mine or undeveloped reserves

- unexplored, partially explored, or proven reserves

- location of mine/reserves/infrastructure

. size of mine/reserves (maximum and minimum)

. preferred properties of coal and reserve geology

- ownership position of preferred (J00% or joint venture with
operator, utility or custorner)

- operating position preferred (run by Texoeco staff, run by
joint venture partner, etc.)

- limits on future capital or operating expenditures

. minimum rate of internal return required (or the minimum
sales price which would produce this return)

- public and government relations benefits to the company

(eq: purchose from foreign based owner)
Phase 2: Industry Sector Analysis
The next step would be 1o prepare a market intelligence type

report assessing the future prospects of the industry. The report

would contain:

. demand forecasts (domestic and foreign) for thermal/metal-
lurgical coal

. supply forecasts (Western Canadian and foreign competitors)

. analysis of possible markets by country and customer

. sales price forecasts

. regulatory hurdles anticipated

. list of producing mines, sales contracts, positions, reserves

remaining, etc

>

Fod



Mf{\'\\ifl 7 1983 D R A F T

B-4

- list and map of non-producing mines, known dota on
reserves, coal quality, sirip ratios, mining plans, mining
methods, tronsportation proposed, ownership, location map,
envircnmental problems, approximate valuation, etc.

- list and map of undeveloped properties, known reserves,
ownership, other relevant data re coal quality, geology,
environmental problerms, approximate valuation etc.

This report should be updated at regular intervals to record any
changes in the business environment, whether or not Texaco

decide to proceed with Phase 3.

2.3  Phase 3: Short List Most Atiractive Prospects

and Prepare Acquisition Plan

Assuming future prospects for the coal industry appear reason-

able, the following procedure is suggested:

. re-examine investment/acquisition priorities

- short list most attractive prospects

. gather further information on prospects and their willing-
ness to sell

. valvation of prospects

- decide timing of formal approach (perhaps dependent on

export sales prices approaoching a certain level and the time
required to develop the mine)

. decide negotiation strategy
. begin negotiotions and carry out invesiment analysis on dota
provided.
Conclusion

We believe the phased approach suggested here has the benefit of
gradually refining Texaco's preferred course of action. An added
advaniage is that each new step can be justified by findings arrived at
in an earlier phase. This logical approach will prove particularly useful
when maoking recommendations to Texoco senior manogement. The

suggested updating of Phase 2 on a regulor basis insures that no new
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opportunities will be missed. Any new opproaches to Texaco by
prospective sellers can also be judged within an up-to-date overall

information framework and set of criteria.

Recommendation

We recommend that Texaco initiate, as soon as possible, preparation of

a corporate strategic plan as deiailed here,



