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- INTRODUCTION

Field work on the properties of Alcor Minerals Lid. in the Clark
Range of southwestern Alberta began on June 24, 1970 and was comple’red
on October 29, 1970. The work w'cs:d?vi_o’ed into 3 parts: conventional - - -
prospecting and ncting geological structures, geochemical survey,
- and detailed work including mapping, trenching, and drilling of the
Spionkop Showing. The work on the three parts overlapped to some |
extent, but .ekcépf for some experimenfc-:lvwork- on the type of geochemical
: s;Jrvey to be conducted, the geochemical work did not receive priority
 uniil after the conventicnal prospecting was 'cémpiefed in late August. -
This order \«'/cs determined in part by factors affecting the type of
geochemical survey cenductad as explained herein, and by the -
availability of field crew. The conventional prospecting was conducted
' mos’rly'by__ undergraducte u.nivers‘ity students taking geology, while most
of the geochemical survey with one of two exceptions was conducted by
field men essentiaily inexperiencedvin such work . A graduate student
under the direction of the writer mapped the Spionkop Showing and -
supervised the rest of the program until September; then the pregram wos
supervised by the writer. The program was designed to evaluate the |
Alberta property of Alcor Minerals Ltd. so that areas warraniing further
detailed work would be outlined and to honor-a work commihﬁenf on
the Spionkop Showing. To gain more information on the area, some
land outside the Alcor property was included in the program, and some
land under option from Alcor at the time of the field work was not
included. In late October the geochemical survey was extended to

the Alcor property on the British Columbia side of the North Kootenay
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Pass. A tent camp was Qs}ed for the field work except in October, when
other accommodation was rented.  Two rented 4 x 4's equipped with winches
and a 3+on pickup provided transportation, and were supplemented with
other 4-wheel drive vehicles occasionally.

This report describes the evaiuvation of the Alcor property

in the Clark Range, southwestern Albeita based on the exploration

undettaken in 1970, It hos been supplemented in a few places by reports
from Cominco Ltd., Geowest Services Ltd., Kennco Exploration (Western)
Limited, from the notes of traverses conducted in 1968 and other information

obtained from Akamina Minerals Ltd. The sections on Cecgrophic Setiing -

and Regional Geology have been kept brief. More detailed information

on these is available in publiched reports in the list of references, and

on maps avaiiable from the Aiberta Department of Lands and Forests.

SUMMARY

The properties of Alcor Minerals Ltd. in southwestern Alberta
consist of nine wholly owned Exploration Penﬁi‘rs totalling 105,292 acres,
two partly owned Exploration Permits totalling 26,106 acres, four quarter
section claims, and 75 optioned mineral claims. These properties lie within
and adjacent to the Clark Range, which exfends in a northwesterly direction
for about 40 miles in Alberta and British Columbia and is about 20 miles

wide. It contains mountains rising to elevations greater than 8,000 feet.

~ Access is via provincial highways and gravelled roads, with railways not

more than 30 miles from any part of the properties. Exploration in the area
has been conducted by Kennco Explorations Limited, Cominco Ltd.,

Falconbridge Nickel Mines Ltd., and by smaller companies and prospectors.
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" The rocks in the area are Late Pré'tambrian strata of the Purcell
Series, which form part of the Lewis Thrust Sheef. They consist of lime-
stones, dolomites, argillites, siltstones, sandstones, quartzites, and
andesitic lava flows, and are cut by basic dykes and sills. These Pre-
cambrian rocks have been superimposed on'younger Paleozoic and
Mesozoic strata by the Lewis Thrust.

A geochemical survey involving the collection of more than 1400
samples of stream, spring, and lake waters has outlined 21 anomalous or
slightly anomalous areas for one or more of copper, lead, and zinc.

The anomalies northeast of Victoria Peak, on Drywood Mountain, on Pincher
Ridge, clong upper Gardiner Creek, in the Ruby Lake ‘ared, north of
Whistler Mountain, near Table Mountain, and south of the North Kootenay.
Pass are considered important.

-~ Forty-two mineral occurrences were found by conventional prospeci-
ing and during some previous work; they.have been classified inta four
main types of which some of the Grinnzll and s‘ii.fsfon.e types are important.
Many of the Grinnell-type occurrences appeor to be related fo faults,
whereas the siltstone-type occurrences may be related to faults or o a
stratigraphic horizon above the Purcell Lava. The more important occur-
rences coincide with the important geochemical cnomalies, except that
faulting, but no mineralization was noted at the best geochemical ancmaly
northeast of Victoria Peak.

Mappmg, trenching, and drilling of the Splonl\op Showing showed
that at least some of the copper mineralization is related to a fault, but
is too low grade and not extensive enough to be economically important .

The source of the lead and zinc mineralization is apparently in the

Sheppard Formation where whai appears to be a sedimentary deposit has
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been discovered by Cominco in the Carbondale River area. A similar source

for the copper mineralization in strata younger than the Sheppard Formation

is favored, with the copper having been leached from it, carried in solution

“along faults and other channelways, and deposited in suitably porous-rocks

or other dilatant zones in the Grinne!l and other formations.

[N

RECOMMENDATIONS

Acguire Permit 148 or at least the grbund covered by the best geo-
chemical anomaly norfhecsf of Victoria Peak.

Drop all ground beyond the Lewis Thrust Sheet in Permits 66, 68
160, and 161, and NE 5-3-30 W4, SW 36-3-1W5. If possible,
modify Permit 161 to include ail the Lewis Thrust Sheet north of
Permit 64.

Much ground in other Permits can be dropped as well, but this is
not urg.:en'r.

No further work should be done on the Goble option.

Analyse the geochemical data by computer in an effort o identify
any favorable mineralized horizons.

Investigate initially by study of geological reports and subsequently
by field examination whether a sedimentary-type copper deposit

is present in Purcell Strata younger than the Sheppard Formation.

If so, such a deposit could extend through a wide area of south-
eastern British Columbia and northwestern Montana.

Conduct a study of aerial photographs to delineate faults in addition

to those already identified.

.. B. HALFERDAHL & ASSOCIATES LYD.




10.

- Conduct a geochemical survey similar to that of 1570, for the

areas of Permits 64, 65, and 148 (when acquired) not covered by

~ the 1970 survey and to include the previously dry streams on Lys

Ridge, in the Ruby Laoke area, along Jutland Brook, and upper
Gardiner Creek.
Investigate by sampling, mapping and possibly by geophysical -

-survey, trenching, and drilling the important mineral occurrences

and geochemical anomatlies including

a) northeast of Victoria Peak
k) Drywood Mou:a?;,

c)  Pincher Iiidge

d) Ruby Loke area

€) upper Gardiner Creek

f) - LysRidge

Check the Sheppard Formaiion for lead-zinc mineralization,
particularly north of Whistier Mountain, near Table Mountain,
end south of the North Kootenay Pass for the sources of the zinc

anomalies at these places.
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PROPERTY

The property in Alberta consists of nine wholly owned
Quartz Mineral Exploraticn Permits totalling 105,292 acres, two
partly owned Quartz Mineral Exploration Permits totalling 26,106

acres, 4 quarter section claims or parts thereof, and 75 optioned

~mineral claims, all listed below. Each of the optioned claims was - - - - -

originally located according to the regulations in effect prior to-

Alberta Regulation 377/67 and so is expected to comprise cpproximd’relyr
51 acres excepf for Bighorn Fraction 95 which is smaller. None of the -
claims has been surveyed and none of the ciaim posts has been checked -
in the field. Neveriheless they are believed to have been located
according to the regulations in effect at the time of their locations. .

Quartz Mineral

Exploration Permit No. Acres Date of Permit
Wholly Owned
58 9,453 5- 7-68
64 2,920 29 - 8-68
65 9,920 29 - 8- 468
66 9,440 - 3-10 - 68
67 : 19,840 3-10 - 68
68 9,279 3-10 - 68
147 9,600 5- 2-70
160 9,920 28- 9-70
161 17,920 5-10-70

30% Undivided Interest

70 19,652 7-11-68
71 6,454 7-11-68
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Claim

Quarter Section Claims

Record Number

SW36-3- 1W5
NE 5 -3 - 30W4 (part)
SW 26 - 3 - 1WS5 (part)
NW27 -3 - 1W5

Bighorn Optioned Claims

870
871
872
883

1,4,6,2,7,
3,5, 8
9and 10
12and 13
18 to 21
22 to 30
31 and 32 -
33 to 43
.44 and 45
46 to 51
53 to 55
- 56
57 to 61
62 and 63
64
81 to 86
87 to o1
92 and 93
Fraction 95
101 to 103

GEOGRAPHIC SETTING

595 to -
677 and
603 and

- 605 to

610 to
654 and
632 to
656 and -
643 to
649 to
653
682 to
696 and
687

688 to
715 to

- 694 and

412
420 to

602
678
604
508
618
655
642
657
648
651

686
697

693
719
695

422

Record Date

24- 3-70
24- 3-70
24- 3-70
28- 4-70
5- 3-68
16 - 7 - 68
5- 3-68
5- 3-68
5- 3-68
31- 5-68
31- 5-68
31- 5-68
31 - 5-68
31- 5-68
31- 5-68
13- 8- 68
13- 8-48
13- 8- 68
13- 8-68
3-10- 68
13- 8-68
17 - 11 - 67
21 -11- 67

The Alberta property lies within and adjacent to the Clark

Range of southwestern Alberta. It comprises a large part.of this range

north of Waterton Lakes National Park in Alberta. The Clark Range forms

part of the southern Canadian Rocky Mountains, and straddles the Alberta - -

British Columbia border for about 40 miles extending northwesterly from the

49th Parallel. It contains many rugged mountains, some rising to elevations

greater than 8,000 feet; the elevation of the lower valleys is about

4,500 feet.
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Parts of the periphery of the Clark Range -can be reached

- by Alberta and British Columbic Highway 3, by Alberta Highways 5

and 6, and by the southern iransmouritain line of the Canadian Pacific

Railway and some of its branch lines in Alberta. Supplies and

‘accommodation can be obtuined in Pincher Creek or Waterton Park,

Alberta or Ferniz, British Columbia. - Within the area are a number
of all-weather Forestry, gas-well-service, and other gravel roads.
In addition, dry-weather and 4-wheel-drive roads, and numerous trails
provide access to many of the larger valleys and some of the mountain

pcsses and ridges. Some of the mountain tops are suitable for landing

‘helicopters, but strong winds can seriocusly hinder their use.

Most of the valleys contain streams or rivers of various
sizes, the largest being the Flathead and Castle Rivers; hence, ample
water is available except on some of the higher mountains.

Most of the lower parts of the mountain slopes are heavily
timbered with spruce and o’rher.trees. Some parts are being exploited by
lumber companies. Parts of the area were burned over many years ago
with the resulting deadfall and second growth making travel on foot very
slow in some of these areas.

Conventional prospecting, surface geological work, and
‘geochemi.ccl field work are possible without serious hindrance from
snow and ice during June, July, and August in the Clark Range. Some
interruption of work can be expected by snow in September, but delays -
may be only short through much of September and October. One cannot
count on conducting field work in May. July and August, are frequently
so-hot and dry that the forests are closed because of fire hazard in parts of
August and September. Such closures generally apply only to recreational

use.

€0
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“Shell Canada Limited operates a large gas processing
plant 12 miles southwest of Pincher Creek.. Coal was produced until
the 1920's from large deposits near-Corbin, which is west of the -

Flathead Range, the range immedi.cs.fély north of the Clark Range.
- PREVIOUS EXPLORATION -

The Clark Range and adjoining country have received

-considerable attention because of the petroleum possibilities. in the

Paleozoic rocks of the area. This resulted in the discovery of the
Waterton gas field in 1957, and the subsequent b.uilding-of' the gos
processing plant of Shell Canada Ltd. near Pincher Creek.

For many years the metallic mineral possibilities of the

. Clark Range appear to have received only cursory attention. Scattered

reports of copper occurrences had been made by prospectors, hunters,
ard trappers cver ’rhe'yécrs, but not uniil 1963 and subsequent years
did the staking of a number of claims in the vicinity of Yarrow and
Spicnkep Creeks on the.cast side of the Range almost adjoining

north of Waterton Lake National Park by Frank Goble, his associates,
and rivals, begin to attract the attention of mining interests.

In 1966 and 1967, Kennco Explorations Limited prospected,
mapped, and drilled some of these claims, north of Yarrow Creek, and
prospected several Quartz Mineral Exploration Permits in the Alberta
part of the Clark Range, and some claims and adjoining ground in the
Commerce Peak area of British Columbia. Subsequently Kennco

terminated its interest in the Clark Range.
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- From time to fime other interests have acquired Quertz
Mineral Exploration Permits, but litte exploration appears to have
been conducted. _ |

In 1968, Akamina Minercis Ltd. conducted a program
of prospecting, sampling, and trenching, on 75 of the Goble claims,

on a number of Quartz Mineral Exploraticn Permits in Alberta, and

“on a large number of claims located in British Columbia.

In 1969, Cominco Ltd. mapped, sampled, and frenched
parts of Quartz Mineral Expleration Permits No. 64 and 65. Cominco

continued this work including the driliing of five holes on the Grizzly .

- Showing in 1970. It also conducted some mapping and drilling on

Quartz Mineral Exploration Permit No. 71. In early 1971 it terminated
its interest in these three permits.

In late 1969, Falconbridge Nickel Mines Ltd. acquired
a large number of claims in the British Columbia part of the Clark -

Range and in early 1970, Quartz Mineral Exploration Permit No. 148

‘between permits 64 and 66 in Alberto. It conducted an exploration

program on these lands in 1970,

Other interests, somme based in Vancouver, have staked
claims in the British Columbia part of the Clark Range in 1969 and
1970.

REGIONAL GEOLOGY

The general features of the geology of the Clark Range
are well known through mapping by officers of the Geological Survey
of Canada and by drilling and other geolegical investigations by
individual companies. In the Clark Range, a block of Late Precambrian
dominantly sedimentary rocks known as the Purcell Series forms part of

the Lewis Thrust Sheet, a major structure of the Rocky Mountains in the

L. B. HALFERDAHL & ASSOCIATES LTD.




i U EE S .

¢

southern part of Canada and the _nértherr}-port of the United-

States. The Lewis Thrust carried the Precambrian rocks and some

of the overlying Paleozoic rocks now constituting the Clark Range
eastward from the' vicinity of Cranbrook, superimposing them on younger
Paleozoic and Mesozic sirata. The maximum stratigraphic separation.

is 25,000 feet to 30,000 feet, and the maximum thickness of the sheet
is 20,000 feet., Other thrust faults are known particularly close fo

the Lewis Thrust.

The Flathead Fault is a major southwest-dipping normal
fault along the west side of the Clark Range in the Flathead Valiey;

.if extends for 50 miles or more both north and south of the Clark Range.
It has dropped the strata of the Lewis Thrust Sheet at feast 20,000 feet
on its west side.

The Lewis Thrust Sheet in the Clark Range forms a broad

-synciinorium extending from the Akamina syncline in the southeast
near Cameron Lake to a series of smaller synclines and anticlines in
the northwest near Mount McCarty. In addition to the structures
mentioned above, many smalier folds and faults are present.

Rocks of the Purcell Series have been divided into several
formations; from botiom to top as designated by officers of the Geological
Surve-y of Canada they are Waterton, Aityn, Appekunny, Grinnell,
Siyeh, Purcell, Sheppard, Gateway, Phillips, and Roosville. If the
minimum and maximum thicknesses measured for each formation are
'ro'rcxlled,v the thickness of the Purcell Series ranges from about
10,000 feet to more than 21,000 feet. The rocks include limestones,
dolomites, argillites, siltstones, sandstones, quartzites, and andesitic
lava flows. Most are cut by basic dykes and sills which are generally‘
considered to be related to the Moyie intrusions of the Cranbrook area

to the west.
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Work reported herein indicotes thai some of these intrusions
v P > : 1

particularly the silis, contain iow grade copper mineralization with local =

higher grade pockets,but such mineralization is present mostly in the fine

- grained margins, while very close by are dark basic intrusives essentially

barren of copper minerals. Wkile not conclusive, this suggests that there
may be two periods of intrusion of basic rocks with the mineralization
taking place between them. Douglas (1952) noted the presence of dark
green basic siils which locally contain stellate aggregates of feldspar up
to 2 inches or more in size. ‘In some of these rocks the writer observed
ellipsoidal strucfure_s; resefnbling pillows, as well as vesicular tops,
features which suggest that some may be lava flows.

Other much younger porphyritic trachytes or syenites have been
noted by Price (1962). One of these is shown along La Coulotte Ridge
on his map. Sill-like bodies, apparently petrographically similar, were
encountered during this project at the west side of the headwaters of the
West Castle River, on the ridge north of La Coulotte Peak, and ot the
south end of Barnaby Ridge southwest of Ruby Lake, all in the lower
pcrf of the Gateway Formation. One sill where observed is up to
250 feet thick . It consists of flesh-colored feldspar phenocrysts to 5 mm
in size in a very fine grained dark brownish purple groundmass near its
contacts. In the central part, the groundmass is grey, with a grain size
up to | mm and  consists of feldspars, some partly altered to epidote

and with the ferromagnesium minerals mostly altered to chlorite.

GEOCHEMICAL SURVEY

A geochemical . survey involving the collection of more than 1400
samples of stream, spring, and lake waters in the Clark Range and
adjacent to it in southwestern Alberia and southeastern British Columbia

was conducted in August, September, and October 1970. Previous

~
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.- geochemical surveys had béen. c_:én‘duc'red in part of the Clark Range by - -

Kennco Exploration (Western! Limited in. 1967, and by Cominco Ltd. in
P _ . . oy 4

1969 . The results of these surveys have not been studied .by the writer

but they are reported to have been based on stream sediments and soils,.

- and to have been unsuccessful, possibly because of the minimal

geochemical dispersion in the Clark Range where rapid mechanical

- erosion is predominant. If this is accepted, then a geochemical survey.
p 7 g

was warranied only if it could be based on a type of sample with a
reasonabie level of geochemical :di‘spersion. Spring and stream waters
were a possibility. Although gebchemicol surveys based on such waters.
are known fo the writer to have been successful in only a limited number
of other places, it was. thcught that the Clark Range offered a recsoanle
chance because of the generally het, dry summers and dry falls, if the
sampling was conducted after the sireams had subsided from the spring
runoff. Accordingly it was decided io defer the geochemical survey

until the latter part of the fieid season after conducting some field tests.

During the survey many streams or parts of them were dry, and so could

not be sampled. Possibly this could hcve been avoided if the survey -
had started in late July. On the other hand, snow in September and
October appeared to have little or no effect on the streoms except

that the accompanying cold froze some at higher elevations.

Field Tests

The field tests consisted of attempts to adopt dithizone field
testing methods for stream sediments and soils to stream waters; the
concentrations of copper, lead, and zinc are usually measured in parts
per million in sediments and soils, but in parts per billion in waters.
Analytical results for copper in these field tests along with laboratory
analyses of water and stream sediment samples from a stream draining

the Grizzly Showing are given in Table 1.

13.
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TABLE 1 -

Field Tests of Stream Water
- ~and Loboratory Analyses of Stream Water and Sediment - Copper

Field Test of Water ~ Laboratery Analyses . Laboratory Analyses.
P - Detected = . of Water of. Stream Sediment
Sample No. n - Not Detected _ppb _ ppm
wi n 4 . 20 .
W2 P 3 22
w3 P 3 18
w4 P 4 23
W5 P 7 20
‘Wb P- 7 18
w? n 5 i3
WI2 ' n 4 18
wi5 n 4 14
wi7 n 4 2l

These results show that copper was detectible in stream waters by the
field tests in parts of the streams draining the Grizzly Showing and not
detected in other parts. Although the copper concentrations in the siream
sediments cannot be correlated with those in the waters determined by
laboratory analyses, - they may be slightly correlated with the field tests of
waters. These and other tests showed that copper could be detected by
these field tests and hence that stream waters in the Clark Range appeared .
suitable for a geochemical survey. However, as the field test results were
rather subjective and only semiquantitative, all the samples were sent to

a commercial laboratory for analyses by atomic absorption techniques.

14.
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In September another attemot was made to use stream sediments. .
This was done on Drywcod Mountain where a copper showing had been
préﬁously located and anomalous concentrations of copper. in stream
waters obtained. " The resulis are shown. in Fig. 9: ==~ possibly two
anémclous concentrations of copper and cne of lead all at or very close to the.

copper showing.  This appears to confirm the results previously

“obtained By Kennco and Cominco fot siream sediments in the Clark Range.

~ The geochemical survey of stream sediments conducted by-Geowest

Services Ltd. on the Alcor properties in the Flathead Valley also confirms -

“these results: only two minor copper showings are located by this method,

while the more promising copper occurrences located by conventional .

prospecting were not detected in the stream sediment analyses.

Analysis of Data

Details of the sampling, sample treatment, analytical methods, and
the datc obtained from the geochemical survey of stream, spring and lake
waters are in appendix 1. Sample locations and sample numbers are
shown in Fig. 2. Some creeks were resampled for three reasons: to provide
check analyses; initial samples were analysed for copper only; one shipment
of samples was temporarily miéplcced. This resampling accounts for the
density of sample locations in a few parts of Fig. 2. In general it was
found that smaller tributary streams ond springs were more useful. As’
explained in appendix 1, the geochemical data are ready for analyses by
a computer, but time has not permitted such analyses. “Instead simple
statistical analyses are shown in Fig. 3 to 5. The similarity of
geochemical behaviour of copper and lead in waters and the difference
of zinc is clearly displayed by the shapes of the hisfogrcms in Fig. 3 to 5.
Based on these statistical analyses, the anclyficalv data for copper, lead,
and zinc have been grouped info background, slightly anomalous, and
anomalous. In Fig. é to 8, low background values are shown by the

sample location only; high background values by arrows indicating the
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direction of increasing valuves. Slightly anomalous.end anomalous values are -

shown by the concentrations of copper, lead, and zinc, in parts per billion.

~ Although this.method of analysing the dote has detected several anomalous

areas, the field tests of the water showed that subtier analytical methods such
as those available with a.computer may be needed to detect such showings as
Grizzly* (occurrence 41, Fig. 11, appendix 2). |
-Fig. 6 to.8 show data for all water samples collected except for 5
very high copper concentrations omitted from a westerly=flowing tributary

of Gardiner Creek on Permit 160. Check analyses failed to confirm these

. high copper concentrations, although 3 slightly anomalous zinc concentrations

were obtained from the some creek. In general, it is thought that copper
concentrations much above 100 or 200 parts per biilion are probably from
conteminated samples. For this reason the high copper concenirations clong
Juiland Brook in Permit 47 (Fig. 6) were not checked, but for.reasons outlined

in the section on Origin of Mineralization checking may be warranted. A

lead concentration of 1260 parts per billion on a tributary at the head of the

West Castle River on Permit 58 (Fig. 7) may also be due to contamination.

Geochemical Anomalies

Anomalous or slightly anomalous areas in Fig. 6 to 8 are listed in
Table 2, where each anomalous area is rated for copper, lead, and zinc by
scoring 1 for each high background concentration, 3 for each slightly

anomalous concentration, and 5 for each anomalous concentration determined.

*In this connection it may be significant that the mineralized strata of the
Grizzly Showing are dipping into the side of Barnaby Ridge so that streams
flowing down the ridge have minimal contact with the mineralized strata.

1
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TABLE 2. GEOCHEMICAL ANCMALIES

17

Anomalous Area Cu Pb Zn~
1. NE of Victoria Peak, Permits 66 and 148 53. 60 34
2. Pincher Ridge N of Drywood Creek, Permit 147 23 2 6
3.  Drywood Mountain, Permit &5 and o .
adjoining iand 18 2 8
4. NW 27-3-1W5'and adjoining land 7 31 42
SW 26-3-1W5 and adjoining land 91T
4 Spionkop Creek, SE corner of Permit 147 3 30 23
7. Spionkop Creek, Gobie Option 0 1 23
8. Bl-ind Canyon, Goble Option g 15 12
9.  Yarrow Showirg, Goble Opticn 3 o 15
10.  South of Yarrow Creek 0 o 1¢
11.  South of Victoria Ridge, Permits .
- 70 and 140 2 3 12
12.  Jutland Brook, Pemit 67 and ddjo?ning land 25 0 31
13.  South of Windsor Ridge, Permits 7 and 72 5 10
14. S, E, and N of Table Mountain,
Permit 161 and adjoining land 0 0 49
15.  North of Whistler Msountain,
Permits 64, 161 and adjoining land 0 42
16.  Grizzly Creek, N central part of Permit 67 8 10
17.  SW side of Barnaby Ridge, Permit 67 5 1 15
18.  Ruby Lake areaq, Permits 58 and 67 25 0 10
19.  Upper Gardiner Creek, Permit 68 25 2 1
20.  Syncline Brook, Permits 65, 68 and adjoin-
ing land 1 17
South of N. Kootenay Pass, B.C. 0 0 42

* Samples moy have been contaminated
Y
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‘areas slightly anomaious for zinc: west side of Castle River below the

confluence of West and South Castle Rivers; O'Hagen Creek area; and

* the westerly-flowing fributery of Gardiner Creek previously mentioned.

These and anomalous creas 9, 10, || probably 12, 13, 14, 15, 20, and 2|
in Table 2 are anomalcus or slightly anomalous for zinc only, with.
anomalous concentrations of copper and lead being absent or almost

absent. The three not included in Table 2 are in Cretaceous strata

" beyond the limit of the Lewis Thrust. -:!f- the zinc which has produced

these concentrations originated in the rocks.of the ALvewis Thrust Sheet,
then the geochemical mobility of zinc is clearly demonstrated. The
histograms in Fig. -3 to-5 can aiso be interpreted as showing the mobility
of zinc as distinct from that of copper and lead. Fig. 10 shows the results
of other samples coll’ecf.e.d from an area-underlain by Cretaceous strata
east of Waterton Lakes National Park. One value for zinc is anomalous

and oncther is slightly anomalous; all others are background. These

~observations on the geochemical mobility-of zinc mean that geochemical

~ anomclies in the Clark Range and adjacent regions based only on zinc,

particularly.in Cretaceous strata, may not be significant unless confirmed
by other evidence.

Of the onomolous. :arecs in Table 2, that northeast of Victoria Peak
is clearly the best. Other important anomclous areas are DryIWOod Mountain,
Pincher Ridge, Ruby Lake area, and upper Gardiner Creek. Other
anomalous areas that may have merit are 4 and 5 in Table 2. The existence .
of anomalies for all three metals - copper, lead, and zinc - in some of
the above areas appears to confirm their significance, and also suggests
that the copper, lead, and zinc forming the anomaly may have the same
genesis. Further evaluation of the geochemical anomalies based on the

results of the prospecting is in the next section.

18.
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PROSPECTING -~ - -~ .

Convenflonal prospecting was conduc’red durmg 104 traverses
mostly by 2-man parties provided with composses csnd cihme’re's and -
instructed to note particularly geolog!col s’rrucfures and other
features that might provibde clues to the origin of the copper mineral-
ization.* The traverses conducted, the mineral occurrences,foun_d;_ |
and observations on the structures and other features of the geology \\_\ :
are shown in Fig.-!l. In Fig. |l some of ihe geological formations _
noted on the traverses do not always coincide with the published - \
geological maps. Such discrepancies ore to be expected between
maps published at scales of one and two mllec to the inch, .and the
prospectors' traverses . The mineral occurrences found, along with
a few obtained from-other sources, are numbered in Fig. Il and in
appendix 2, where they are described. A considerable amount of
work has been doné on four occurrences: 9 - Spionkop {see section
headed Spionkop Showing in this report), 10 - Yarrow, 4l - Grlzz|y,

42 ~ Whistler.

In addition in Fig. |l are several unnumbered copper occurrences

whose locations are not precisely known. They have been regorted by
others not far north of the boundary of Waterton Lakes National Park.
from Mount Glendowen to Newman Peak and northwest to Bovin Lake
and beyond to Victoria Ridge, and in a few other places but details
are not available. Some of these occurrences appear to be related

to a stratigraphic horizon in the Sheppord Formation. Near the top

* The prospecting had been completed before news of Cominco's find of
sphalerite  and galena in the Sheppard Formation had leaked out.
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of the Sheppard Formation, chalcopyrite very sparsely disseminated in about

é feet of massive grey, very fine greined, thickly bedded dolomite was Found

just south of the North Koofenoy Pass by the writer in 1968 cmd in the

Carbondale River area by Cominco in 1970. Similar chalcopyrite at the:

“same stratigraphic horizon elsewhere in the Clark Range including Beavertail

VoHey,' Yarrow Creek, Sage Creek, Drywood Creek, Castle River, and North
Fork of Kishinena Creek, was. repor’red by Frank Goble in 1968. Assc:ye rcnge
from trace to 0. ]6% copper, buf the more rehable ossoys do not exceed
0.03% copper. Although this type of occurrence in-the Sheppard Formation
appears to differ considerably from sedimentary copper depésifs such as |

the Kupferschiefer, its fine grained nature and wide areal extent at

one stratigraphic horizon suggest that it may well be sedimentary. Even

if it is, field examination and assays indicate that, at least where examined -

and sampled, it is too low grade to be economic.

Types of Mineralization

The occurrences in appendix 2 can be grouped into four main types:
Grinnell, sill-margin, siltstone, and vesicle-filling. Grinnell mineralization
is characterized by chalcocite in the intersiices of quartz grains in sandstone,
along contacts of and fractures in green argillite pebbles in sandstone ond
along bedding planes and fractures in sandstone. ‘In some cccurrences the
chalcocite is accompanied by bornite and to a-lesser extent chalcopyrite.
Malachite staining may be abundant or virtually-absent. Because malachite

is a secondary copper mineral it has been included in appendix 2 in only

‘a few descriptions, although it is present more or less in all. Grinnell-type

occurrences also include disseminated chalcopyrite, bornite, and chalcocite
in more highly cemented sandstones or quartzites. Many of the occurrences

are only a few inches to one fcot or so thick, even if they can be traced for

20.
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as much as 1/2 mile, most for very much.less. Most of these occurrences .
have been found at various stratigraphic levels in the Grinnell Formation:

with the befter occurrences present at the very top of the formation and a part

of the middle. Grinneli-fyp_e occurrencesare also found in quartzifes at

the bottom of the Siyeh and at the fop of the Appekunny, where-chalcopyri"re
is as common or more so than chalcocite. Most of the occurrences of this
type ‘in appendix 2 cre minor, but m addition to. fl;.e"four occur__rence.s o
(9, 10, 41, 42) which have been drilied or trenched, occurrences 16

(Pincher Ridge), 19 and 20 {Diywood Mountain), and possibly 37 {upper -
| y | possibly 37 (upp

- Gardiner Creek) .appear to have thick enough mineralized zones to warrant

odditional work.

Sill-margin mineralization, as explained in the section on Origin

of the Mineralization, is believed to be genetically related to Grinnell

- mineralization. It is characterized by disseminated very fine grained

chalcopyrite and chalcocite in the margins of green basic sills, for thick~
nesses seldom exceeding one foot. lts distribution in the sill margins is
erratic, and some appears to penetrate locally to the center of the sills
along joints. In one sill with this mineralization on Yarrow Creek at
or near the top of the Appekunny Formation, the sill margin appeared to
have been bleached, and the magnetite present elsewhere in the sill had .
been destroyed. Grinnell mineralization is common in sandstones
adjacent to sills with sill-margin mineralization. In general, sill-margin
mineralization is not regarded as economically important.

Siltstone mineralization consists of fine grained chalcocite or
chalcopyrite in siltstones or argillites in the Gateway and possibly other
formations above the Purcell Lava. Assays of grab samples range from

0.26% to 1.30% copper. The stratigraphic ond lateral extents of these

21.
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occurrences are not known but.occurrences 25 (Lys Ridge west of Grizzly -

Creek), 26, 31 and 32 (Ruby Lake area), and 40 (North Kootenay Pass),
warrant additional work . ' B ‘
Vesicle=filling is fairly common. in'vesicles in the Purcell Lava. Most

of the vesicles in the lava are filled with calcite or chlorite; a few contain-

- quartz, and even fewer centain blobs of chalcopyrite up to 5mm in size.

Except for the top 2 or 3 inches of the formation, nowhere have the

chalcopyrite-filled vesicles been found to be abundant enough to make:

-them economically interesting. - In the top few inches they are abundant

enough in-one or two places, but the mineralized zone is far too thin.
7
Other types of minerclization include the minor occurrences of

chalcopyrite along dolomite contacts in the Waterton Formation, accessary

sulfides in basic intrusives, and the sphalerite in occurrence 23 which

is interesting but probably of minor extent.

Mineral Qccurrences and Geochemical Anomalies

Grinnell mineralization on Drywood Mountiain, Pincher Ridge, and
upper Gardiner Creek cppedrs to be responsible for the geochemical ecnomalies
in these locations. ‘During the prospecting many of the Grinnellv-‘rype
occurrences were found to be close to faults, many of which have displace-
ments of up to a few tens of feet. Mohy of the remaining Grinnell-type
occurrences can be related to faults on the published geologicol mcpé,
possibly even the Whistler Showing. A fault is shown on the published map
along the best geochemical anomaly northeast of Victoria Peak and another
was found along it during the prospecting, although no mineralization was
reported. In summery, most of the more interesting Grinnell-type occurrences

are related to faults and coincide with some of the better geochemical -
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ancmalies. The best geochemical uncmdy-is crossed by at least two_faults, - -
but base metal mineralization was not noted during the prospecting.

~ Siltstone mineralization in the Ruby Lake area coincides with scattered
anomalous concentrations of copper. Some of these and the occurrence on
Lys Ridge appear to be possibly related to a stratigraphic horizon in the -
Gateway Formation. Published geolegical maps show faults near some of
these occurrences.. Hence it is uncertain whether the siltstone mineralization
is strata-bound or fault controlled.

Anomalous areas 4 and 5 and a few of the others in Table 2 show more
determinations of higher lead and zinc concentrations than copper. Small
amounts of galena and sphalerite have been reported from some of -the 1970
Alcor traverses and some of the earlier traverses by Frank Goble. The
significance of these lead and zinc anomalies can probably be learned from -
further work on the Drywood Mountain occurrence, which shows both high.
lead and zinc, and high copper.

| Zi:%c anomalies in the Cretaceous strata have been discussed previously .
Those in rocks of the Lewis Thrust Sheet near Table Mountain, north of
Whistler Mountain, ‘and south of North Kootenay Pass appear similar. The -
zinc may have come from nearby lead~zinc occurrences in the Sheppard
Formation similar to those discovered by Cominco in the Carbondale River |
area. Some of the other high background or anomalous lead and zinc concen-

trations may be similarly explained.
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" SPIONKOP SHOWING -

Location -

The Spiorkep Sh owarq is south of Spionkop-Creek, along the north- -

wési.side ofSpionkop Ridge. Mos’r of it is in Sec. 24 +Tp.3, R. 1, W5th

“Mer., Alberta.. |t is reached by turning west from: Alberta Highway Ne. 6
~ on-the gravel- rocd to the Waterton gos plant of Shell Canada Limited,

- south just befere reuching the plcm’r and follewing gas-well-service roads

up Spionkop Creek. A bulldozed tiail chout 3 miles long and suitable for

4-wheel drive vehicles lecves this road just north of its crossmg of Spnonkop.

Creek and continues to the showing near the top of Spionkop Ridge. Earlier work.
indiccted that the Spionkop Showing extends for several thousand feet along

the northwest side of Spion>kop Ridge, but the best copper mineralization

is in the upper part of the Grinnell Formation.at elevations between 6,000 -

and 6,600 feet ¢t the northeast end of Spionkop Ridge..

Stratigraphy and Lithology

The general features of the geology are shown in Fig. 12. On Spionkop
Rldge more than 300 feet of the Grinnell Formaticen are exposed The vpper
part consists of c;enelally rh|cksy bedded white, green-<h or red sandstone
with little m’rerbedded c!glllufe or pObbles of argillite. Below this, the
Grinnell Formation is dominantly red orgillite, and below the red orgllll.‘e '
is a sequence of thinly beddsd, somewhat argillaceous sandstone. This
sequence grades down into interbedded sandstones and dominantly red
argillite. The argillite beds become more and more abundant until the strata |

are mostly argillite with some thin sandstone beds. The feregoing stratigraphy
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is generalized: ‘more details are in appendix 4. Individual beds can be
9 z . 3 :

“traced for-a few: hundred feet, but they change in thickness dnd character

so that correlations without dctual tracing are difficult.

Bleaching cf the red argillite appears to be related to-thin sandstone.

beds within the argillite. This suggests thai 'the_so(;u_tions._thaf-vvjere responsible - -
»rfo'r the bleaching may.ha\»'_e'-Fiow'ed‘c}ongfh'e-s,an'dsfone"beds . Bleaching - -

is slightly .more common or thicker below the sandstone than above; this may
‘be dueto lithological changes in-the argiliite related to the depositiona!

-environment as:a sandstone bed is approached, rather than indicating the

direction from which the bleaching solutions have come.

Igneous Rocks

© Within the Grinnell Formation on Spionkop. Ridge is at least one sill-

up fo 8 or 9 feet thick which is generally medium grained with fine grained

* margins and green in color. Petrographic details are in appendix 4, The

sill at the northwest part of Fig. 12 is only 18 inches thick and contains -

ellipsoidal features 12 to 15 inches across. It may be a lava flow. Some of .

““these sills or lava flows can be traced a few hundred feet befare they pinch

out. ‘
~ Adjacent to the ecs’rerly-h'ending fault and possibly intruded along

it, is a dorker grey basic dyke up to 8 or 10 feet thick, which dips steeply.

The relation of this dyke to the sills is not clear, but the dyke cppears to

be m-uch later.

Structure

With variations the Grinnell strata on Spionkop Ridge strike north-

. o : , R
west and dip mostly between 20~ and 35° southwest. As shown in Fig. 12,
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one of the sills and a sendstone bed 'hav‘é_.beer&' offset at.a northerly-trending

- fault with one or two cubsidiary 'Fc_ﬁjlfs'. The dips of these fdults'are not known,

but ’rhey are believed fo be steep. - The sills offset by this fault may, in fact,

all be pcr’r of the same sill. | | t
_An eas’reriy trending fault possibly intruded.iater by a basic dyke

crosses.about the centre of Fig. 12. The vertical msplccemen. has been to

dlop ’rhe nor’rH side down afew hundred feet.. Pri  to this Fault ’rhe mineralized

o sands’ronn bed on |’r ncrth side may have been pcrf of the one-cn ifs south:

- side, and fhe sill or flow ot the northwest of Fig. 12 and near the parmng

lot may have been part of the sill or sills.on its south side.

Mineralization

The mineralization is present in sundstone beds and silis, which as
just explained may, prior to faulting, hove teen one sandstone interval and
one sill. Chalcocite is prasent in-the inferstices . of quartz grains of the green
sandstone, and with bornite; s aggrzgates in the sandstone, in fractures in the

sandstone and green argillite, and along the contacts of sandstone and green

~argillite pebbles. Chalcocite and chalcopyrite are prasent erratically in

the fine grained margins and possibly along fractures of the green sills.

~ Fig. 12 shows thot the mineralization south of the easterly-irending fault,

at least, is closely related to the northerly-trending fault. All is too low.
grade and not extensive encugh to be of economic interest. This wus
recognized after the nﬂcpping and trenching had been completed: drilling
was undertaken to honor o work commitment.

After deposition of the Grinnell strata with the intercalated
flow, or infrusion of the slightly younger sill, faulting on the northeriy=-

trending fault is believed o have cccurred. This fault provided access for
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the mineralizing solutions which spread out from it and-deposited copper -

sulfides in suitable rocks: porous sandstone and along the contacts of the

- sills or flows. Later dispiacement along the easterly-trending:fault took -

place, and subsequentiy intrusion of the basic dyke along it.-

ORIGIN OF THE MINERALIZATION .

| Any theories postulated to explain the copper and other minerali-=: - -

zation in the Clark Range are resiricted by the following observations: -

1. "Copper occurrences have been found in most of the Beltian rocks -

throughout the whole extent of the Clark Range’in Canada, and = -
~‘south into the United States, an area of more than 40 miles by . -

20 miies.-

‘2. . Most of the known copper occurrences have beenfound in white:

“or greenish sandstone of the Grinnell Formation; and-sills-or flows
within it." Some are present in similar rocks at or near the top of

the Appekunny Formation.

‘3. -Copper mineralization in sendstone is found in different strati--

graphic' units of the Grinnell Formaiion in different paris of

the area. On Spionkop, Whistler, and on Sage Creek in the

Flathead Valley, it is in the middle Grinneli. On Drywocd

Mountain, Pincher Ridée, and Grizzly, it is in the upper

Grinnell. In several places beds generally not more than one

foot thick are mineralized at or near the coniact of the Appekunny.
4.  The sandstone units that are mineralized are generally not over

5 feet thick and in many places the mineralization is confined to

one bed only a few inches to cne foot thick.
{
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The mineralized beds can seldom be *raced for more than a few

hundred feet or perhaps 1000 feet, aithough a sparsely mineralized.

~ bed from 6 to 12 inches just bélew ihe bottom of the Grinnell was

- traced for more than 3000 feet on Pincher Ridge, and mineralized

intervals from 2-1/2 to 17 feet thick at the top of the Grinnell

~ Formation were traced in Cominco's drilling of the Grizzly -

Showing for about 3000 feet.

“In the Grinnell Formation generaliy the mors porous sandstones.many
- of which show ripple marks contain chalcocite in the interstices
~between subrounded grains of quartz.

In the Grinnell Formation chalcocite and bornite are present in- .

fractures in sandstone and green argillites, and.along the borders

of pebbles of areen argillite within the white quartzites.
P € 9 quartz

Assays of the green and grey argiilite adjacent to mineralized

sandstone beds in the Grinnell Formation at the Spionkop Showing

~ show only traces of copper-..

“Many of the red argillites of the Grinnell Formation are irregularly

bleached to green. Much of this bleaching is found above and

below white or green sandstone beds or laminae, with that below

the sandstone being somewhat more extensive.

Most of the copper sulfide minerals in the sills or flows in the

- Grinnell Formation or near it in the Appekunny. Formation consist

of chalcopyrite and chalcocite. They are present mostly along
the margins of the sills, but also along fractures and joints in the
sills. Their distribution in the sill margins is erratic.-

Some of the sills contain a moderate eamount of magnetite which

-appears to have been destroyed in the mineralized parts of their

margins.
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16.
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18.

19.

Or:Spionkop the mineralization is clearly related to an apparently
steeply dipping early fault. On Grizzly, Cominco's drill holes

are along the trend of what is believed to be a fault. Those holes close - .

to the fault encountered richer mineralizad intervals than those .
farth | = plac Drvwocd, spars i liza-
farther away . In one place on Drywocd, sgarse copper mineraliza- .

ticn is preseni neor a small fault and decreases to nil within-100. - .

feet of the fault.

Chalcopyrite, chalcocite, and bornite have been found insand-
stones at the top of the Appekinny F()rmdﬁon and at the bottom of
the Si.y'e_h Forrﬁaﬁon. o ' |

Small amounts of galena and sphalerite have been noted with the

‘copper minerals-in some occurrences in the Grinnel!l Formation. .

Chalcopyrite fills vesicles in the Purcell Lava, but in most places
those containing chalcopyrite are not numerous. In one place near
the North- Kootenay Pass a layer a few inc hes thick at the fop of the

lava is moderately well mineralized.

- A zone with fine grained lecd and zinc has been found in the

- Sheppard. Formation north of the North Kootenay Pass.

A few occurrences of a chclcoci’rewbearing'si'li's’rone have been

found in the Upper Gatewcy Fermation. Af one of these near

a sill, chalcopyrite not chalcocite was present.

Where examined, the Altyn and Waterton Formations are almost

barren of copper minerals. |

All three of copper, lead, end zinc are present in geochemical anomalies
based on water samples. Many of these anomalies coincide with copper

occurrences in the Grinnell Formation.

29.
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20. Scattered aromalous copper concentrations dre reluted fo copper

- sccurrences in Precambrian strata younger than the Purceli Lava.. .~

21. Some zinc anomalies are spatially-reloted to areos of .outcrop of .

- the Sheppard Formation, others.are’found in areas now underlain -
by Creteceous strata.

These observations ciearly indicate to the writer-that the. copper-.. .-~

“mineralization in the Grinneli and nearby formations:is epigenitic, -that ... .~

is, it was introduced ofter the deposition of the Grinnell. The scurce

of this copper is not yet certain. - Its haphazard distribution end relation

" to faults indicate that it was deposited from solutions which permeaied |

much of the region. The bleaching of the red argillites, and the desiruc-

_ tion of magnetite in some of the sills suggest that these solutions might be

hydrothermal whose source was o magma ai depth.  However, there is-no

- direct evidence that the bleaching occurred at high temparatures or even .

that it is related to the copper mineralization. Furthermore, there is

little replacement of the type that might be expected by hot mineralizing

solutions. Also the carbonaies of the Waterton and Altyn Formations

which inight be @ more-acceptable host for ore deposits, where examined,
are almost barren of cepper minerals. '

An alternative is that ¢ chalcocite-bearing siltstone unit of the
Upper Gateway Formation, or similar unit above the Purcell Lava is the

source of the copper. If so, it means that essentially meteoric waters

" leached the copper from these strata, percolated downwards along fauits.

and other channelways and deposited it in porous rocks or other dilatant
regions that were encountered. If this is correct, any high temperature
effects such as the destruction of magnetite would have to be explained

as the result of local intrusion, local hot hydrothermal solutions, or

.. B. HALFERDAHL 8 ASSQCIATES LTO.
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possibly deep burial. Such a source for the copper might explain the
high gecchemicci copper concentrations ciong Jutland Brook: previously

thought to be due to contamination.. it seems most likely that the source - .

of the lead and zinc is in the Sheppdrd Formation. ‘A similar source for the -

copper might explain why lead-and.zinc are present with copper-in.some
of the geochemical anomalies. The zinc anomalies in.Cretaceous strata.

might merely be the resuif of the greater geochemical mobility of zinc.

CONCLUSIONS

Ar extensive geochemicai survey of strecms, springs, and lake waters
in the Clark Renge detecied more than 21 creas with anomalous and siightly
anomaious concernfrdﬁéns of one or more of copper, lead, and zinc.

Prospecting and previous-investigations have located mere than 42
mineral cccurrences, mostly of copper. Most of these are mirer, but many
of ihem, even some of the minor ones can be closely correlated with some
of the geochemical anomalies.. Many of the occurrences can be related
to faults. No mineralization waos noted at the best geockemical anomaly,
but it is crossad by two faults.

Occurrences and anomalies regarded as important are northeast of
Victoria-Peak, Drywood Mountain, Pincher Ridge, upper Gardiner Creek,
Ruby Leke area, part of Lys Ridge, north of Whistler Mountain, near
Table Mountain, ond south of the North Kootency Pass. Mapping, trench-
ing and drilling of the Spionkop Showing showed that at least some of
the mineralization is related to a fault, and that there it is too low grade,

and not extensive enough to be economic.

31.
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~ Three probably unimportant, slighily anomeclous concentrations of

_zinc are present in 3. of 4 areas underizin by Cretaceous. sirata beyond the. .
A y Cre y .

Lewis Thrust Sheet.

Respectfully submitted

_ L. B. Halferdahl, P. Ceoni.
Edmonton, Alberta

February 6, 1971
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APPENDIX T: FIELD AND ANALYTICAL DATA ON WATER ANALYSES
EXPLAMATORY NOTES

The data in this appendix was ;eproduCed by computer because it is
the least expensive way of so doing. Although fime has not yet permitted
sophisticated statistical or other analyses of the data by use of a computer, the
data were punched in cards and subsequently reproduced herein so that for most

- types of analyses that have been anticipated as providing useful information,

little or no additional punching of cards is required, even to the extent of
having the data plotted by computer. The column headings in the computer
print-out are explained below.
MAN - Samples were collected by 13 different field men each
designated by a letter from A to L.

SAMP# - Sample numbers as designated in the field and in the
analytical reports. A few sample numbers in the sequences
are missing due to accidents to the samples, inadvertent
gaps in the field notes, check analyses that indicated
that some samples had been contaminated, and samples
collected in areas not shown in Fig., 2, and 6 to 8.

X and Y CORD - Coordinates ure based on the One Thousand
Meire Universal Tranverse Mercator Grid. The Grid
Zone Designation is 11!, The X coordinate is measured
east, and the Y, mecsured north. “Although both are
recorded to the naarest 10 metres, the locations of the
sample points on the maps are probably not much better
than 100 metres. '

ELEV - Elevations were obtained from topographic maps with scale
1:50,000 and contour intervals of 100 feet and by means
of pocket altimeters. Figures are in feet above mean sea
level . .

FORM - Geological formations as shown on the geological maps
for the area published by the Geclogical Survey of Canada.
The formations are coded as follows: 1 - Waterton, 2 - Altyn,
3 - Appekunny, 4 - Grinneil, 5 - Siyeh, 6 - Purcell Lava,
7 - Sheppard, 8 - Lower Gateway, 9 - Upper Gateway,
10 - Phillips, 11 ~ Roosville, 12 - Cambrian formations,
13 - Devonian formations, 14 - Lower Cretaceous formations,.
15 = Upper Cretcceous formations. Where two of the above
‘numbers are separated. by a dash, the location of that
sample is at or necr the contact of the two formations.

L. B HALFERDAHL & ASLOCIATUY LYDS
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TEMP - Temperatures of the waters sampled were measured with
pocket thermometers mostly to the nearest one-half degree
Centigrade, although the thermometers could be read. to
the nearest one~tenth degree, and were by the samplers
on some days.

FLOW - This refers to the flow of the stream or spring. These
figures are in gallons per minute as estimated in the field
by the samplers; only one or two figures are significant.
They are regarded as rather subjective but the estimates
should be relative to each other for each sampler.

SIZE - This refers to the size of the stream. This was measured or
estimated in the field by the samplers. All figures are in
inches but only two figures are significant., The first is the
breadih of the water surface, and the second is the maximum
depth. These measurements are given as a more objective
means of estimating the flow at each sample site than the
estimated flow discussed above even though the flows
estimatred from them will depend on the average stream
velocity which was not measured. '

CU PB, ZN - Thase refer to the concentrations in parts per
billion of copper, lead and zinc in the waters sampled.
Samples were collected in wide mouth 10 6z. or 16 0z
polyethylene bottles with bakelite caps, lined with
cardboard and waterproof paper. Before use each bottle
and cup was thoroughly rinsed, (at least 6 times) with
‘the water to be scmpled; then the sample was collected; -
the bottle tightly closed, and numbered, and notes made.
Bottles were reused as mary as three times.

A’r rhe field camp, most turbid samples were
filtered, and then all samples were acidified with
concenirated HCl about 12 N at approximately 5 cc of
acid per 300 ml of sample. An effort was made to adhere
closeiy to this amount of acid so that any copper,. lead, or
zinc present in the acid would be added at the same
concentration to each sample. In all, four winchesters
of HCl were used. Samples were then shipped to
Loring Laboratories Ltd., Calgary for analyses.

Initially only copper was determined, but .
ccpper, lead, and zinc were de“rminod in most of the
samples. - A* the laboratory, 200 m! of sample were

L. 8, HALFIRDAKL & ASEOCTIATES LTD,
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evaporated fo dryness in carefully cleaned glassware,

the residue taken up with 25 ml of HCl and analyzed

by standard atomic absorption techniques. In samples

with appreciable concentrations of copper, lead, or

zinc a portion of the sample as received was checked
against the concentrated sample. This precaution

ensured that any serious contamination of samples occurring .
in the laboratory was detected, but not contamination during
collection or acidification. Loring Laboratories Ltd. has
stated that the detection limits for samples evaporated

as above for copper, lead, and zinc are 2, 9, and 2, ppb
respectively, so that zeros in the data means concentrations
below these limits.. " In spite of this, concentrations as

low as 5 ppb for lead have been reported.

- ACID - This refers to which winchester of HCl was used for
acidification of the samples as explained above.

TYPE - This refers to the type of water sampled and is coded
as follows: 1 - stream, 2 - spring.or well, 3 - lake.

TURB - This refers to whether the wdter sample ‘was clear or
turbid and to the treatment of turbid samples. It is
~coded as follows: 1 - clear, 2 - turbid and filtered, _
3 - turbid and not filtered. Turbidity was caused mostly
by organic material, but also by inorganic clays and silts
in a few samples.,

PH - The pH was measured in the field by means of alkacid test
paper. Most pH measurements were between 5% and §;
this is the pH interval between the ranges of pH covered

by two rolls of alkacid paper with adjacent ranges of
pH and-is designated 5.8.

An N'in the table means that data so dési'gncted were not obtained.
Astericks in the last column indicate that not easily codible data is

given at the end of the computer print-out. In this additional data, the date
is given as day - month - year. ‘

i B HALFERDAKL & ASSOCIATLES LTO.




( MAN SAMPS X CORD Y CORD ELEV FCRM TEMP FLOW s1z7E ¥} P3 ZN  ACID  TYPE TUR3  PH }
A Wt E9345 Su464is8 QIO 4 4.0 S .G0 N 4 N - N 2 1 .5
A W2 £9339 S4€4Ta  SCa0 4 N N N 3 N N1 1 1 5.8
LI 63330 546332 S150 4 4.5 N 18X %.C 3 N N 1 1 1 Se8 i
L 4 us £9294 S54€uel 5200 2 4- § 2.0 Sa00 i i N M. 2 1 £t W,
SEEEE €9293 S4€470 5100 & 3.0 5.G0 . N 7 N N1 1. 1 6.5 3
A ke 69304 546472 S1C0 4 6.0 N 36X 6.0 7 N N1 1 1 5.8
A M7 63336 S45499 4830 4 ] N 304 5.0 ? N N1 1 1 5.8 1
L) .o 69353 546420 490 L} Ge5 N 24x 3.0 7 N N 1 1 1 SeE !
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& WlC €9355 S4E4CO 4975 4 7.5 N SEX_E.0 5 N N1 1 1 5.8
8 Wit 63254 Su46431 4925 4 6.0 N 46X 6.0 4 N Nt 1 1 5.8 |
A W12 £9351 546433 4920 4 7.C N 26X1C.C 4 N N 1 1 5.0
& W13 69342 SLEY58 4900 4 1.0 N 5% _HaR 5 N N1 1 1 5.8 I
a Wiy £33T9 S4C4 90 Yoo 4 6.5 N 360X ALD S N N 1 1 1 Se94
A w3 63332 S46506 4850 4 7.5 N 84% 8.0 4 N N1 1 1 5.8 ;
A Wlg €£334C S4€525 4820 y N N &CXICLC 1 N N 1 1 1 5.8 i
! 4 wi7 R ZUY S46552 47490 4- 5 7.5 N T72x14 .0 4 1] N 1 1 1 5.3 r .
, A G1 69159 546130 S§310 5 N N N 3 N N1 1 1 S8 P
. 4 __ G2 63145 546135 54C0 5 N N N 8 N M1 1 1 5.3 S —
N 4 G3 69130 S4ezG0 €240 5 N N N 13 N N 1 1 1 Cels ;
A GO 69110 545210 53080 S N N N 20 N IS | 1 1 Ses: i
A_GT _£3085 Su€20) €10 5 N N N £ N N1 1 1 5.8 !
a 6 6I1CSS Su6211 S0 30 4 N N N 13 N N 1 1 1 Se.8 1
A 67 69070 54£201 5020 4 N N N 7 11 36 1 1 1 548
4 G3 €2G631 286130 500Q 4 N N N 3 N N 1 1 1 8.2 !
A Go €9118 S4179  S11C6 4 N N N 5 N N1 1 1 5.8
A G1O 63130 546168 5100 4 N N i 6 N N1 1 1 5.6 !
B __J1 £89:70 S4E3E0 8200 § N N N 8 N N1 1 1 5.8 _
8 J2 63050 sygza0 5500 S N N N 8 N Nl 1 1 5.8 i
B J3 69106 546280  $9CC 5 N N N 3 N N1 1 1 5.8 i
3 _Ja 69160 546251 6100 S N N N 4 N N 1 b1 1 5.3
8 Js . £3119 S4E278  SSEC S N N N 6 N N1 1 1 5.8 :
3 J11 €9876 546030 4200 11 7.0 N 72 N 8 N N1 1 1 5.8 :
8 J22 £¢363 546013  BCSO 11 5.0 N 84X S0 & N N ) 1 1 S.2
¢ 8 J23 £2893 545985  sSC50 11 8.0 N 24X 6.0 6 N N1 1 1 5.3 !
) -8 Joy 62394 545950 seon 11 5.0 N 18x 2.0 3 N N 1 1 1 5.8 [
8. J75 £3325 s545921 4830 11 7.8 N 9GX13.0 2 N N1 1 1_.__.5.4 S
3 JZE £959321 S4€02C  492CC 11 9.0 N 54 N 5 N N1 1 1 £.e i
3 J7 69870 46213 48390 11 6.0 N 24X 2.0 4 N M1 1 1 5.3 :
5 Js 623372 SLEPPD  4ESD 10 5.5 N reEx 2.0 3 N N1 1 1 6.5 ‘
3 Ja 62805 45245 482 10 5.0 N 24X 4,0 - 35 N noo1 1 1 5.8 !
8 J1C 697¢1 546722 SCG10 10 4.0 N 48X 7.6 4 N N1 1 1 5.8 |
2 53705 Q46229 5175 10 N 8.00 N 2 N N ___1 1 1. S.4 -
C. 2a 65285 545516 5178 & 8.5 23.0C 12Cx12.0 2 N N1 1 1 5.8 !
c.3 63315 546125  §275 5 N N N 4 N N 1 1 5.8 i
c- 5 €0321 845427 S7CQ_ R 9,0 2.on 12X30.0 I N N1 1 1 5.2 ;
c s 64310 545410  60CO 7- 9 3.C 1T.00 36¥24 .0 4 N N2 1 1 S.2 i
C 7 €320 545770 S2rG 5 7.0 1.0C N q N N 1 2 1 .0 !
c 8 69270 545735 - 5150 5 6.5__ 75.00  1729X35.0 4 ¥ N1 1 1 5.3 i
c 9 £9246 545771 5225 & 6.5 715.00  24GXE0.0 3 N N1 1 1 5.¢
: ¢ 1n 69241 545750 5250 6 6.0 75.00 X264 .0 3 M N 1 1 5.8 ! N
i c_ 12 53236 Su874S 5278 & €0 G2ell 4N Xi2.0 3 N M1 1 3 Sat .
E ¢ 12 545731 sicn 6 R.C  75.00 712%12.0 10 N N1 1 1 5.8
: c 12 45721 §£325 7 £,0 75.00 iX12.0 2 N Nl 1 1 5.5
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52 680892 . 54709¢ 5506 2 8.0 5.00 E0X1200 y M 3 1 1 1 5.8 . .
c 51 58182 547120 €6EC 2 8.0 18 .00 120%24.0C 3 N N 1 1 1 5.8
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c 1Cs €8E35 546125 5700 1 €.0 8400 36X24.0 3 N N 1 3 1 .8
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2 ¢ 121 71821 £4815C £150 £ £.% 13.0C ZY4XIZ.G 5 14 z3 2 1 1 S8 b4
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9 250 731C1 545239 87CC 11 §.C 9.00 ‘N e N N 1 1 H 5.8 :
D 251 75110 545301 SECC 11 5.C 1c.an 72X4E.0 53 N NGOl 1 1 $.8 :
0 252 7¢110 545342 5450 11 3.0 2.00 28X 1.0 g N N 1 2 1 S.8 s e e
D 253 1C140 545560  £200 11 4.0 4.00 25X 6.0 -8 N KD 2 1 S.#
0 238 63875 546039 525 3 3.0 : 50X12.0 3 N N 1 1 .1 5.8
o 2%s 68854 s4g041. 5900 3 4.0 120X 3 2 N 8 1 2 1 -~ 5.8 PN O,
0 25§ 63830 S46GS 3 5850 3 5.0 " 5 § N 1 2 1 5.8 “es
D 2% £8890 S4EQSE 5775 3 4,0 3 9 N N 1 2 i 5.8 e >
R -




¥AN SAMPE X CORD Y COROD ELEV FORM TEMP FLOW SIZE Cu PB N ACIC TYPE TURE PH W
i
! 0D 259 €aaac S4G06S5 5200 3 6.0 6.CN 120x24.0 ] N N 1 1 1 5.8 §
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F o418 71475 S4521S seca 3 4.0 20.C0 | 48x13.U 23 19 123 2 1 1 $.2 ;
F 418 71462 . SKE097 €000 4 5.0 15.0C 60X12.0 11 28 71 2 1 1 Se2 !
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F 433 71475 545610 5450 3 7.C I5.00 120x36.0 6 272 133 2 1 1 Se8 {
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€ 619 69820 547090 4575 1S N 12CC.00 9EX1C.0 S N N 1 1 1 g.g
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6525 69655545313 58gd_ .9 N 33.02 4810 3 11 _£3._ 1 1 1....5.8 <
6 627 £9610 s45376 . 58¢C 9 N N N ) 7 11 10 1 3 1 S8
6 628 69611 $45399 - SE00 3 N 150.00 N 7 18 29 1 1 1 5.0 son
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4 873 63732 547042 53C0 3 N 75.C0 I6X 2.0 3 N N 1 1 1 5.8
A 808 €871348 547050 LN 3 N 4.0C 36X _1aLl 8 N, N 1. 1 1 S48
4 80S 68739 547050 5460 3 N 75.00 24X 6.0 5 N N 1 1 1 Se8 -
& 8Ce " 62740 547070 5600 3 N .13 N 4 N Y 1 z 1 5.8 '
A -8C7 £5130 547010 . S5C3. 3 N 10.00 N q N N 1 1 1 S.8
A 808 €8712 £47030 SELQ 3 N .03 N 11 N N 1 2 k] S.8 ole
2 LY 1] £€3703 547085 5700 3 N 2.C0 N 11 N N 2 1 5.8 o
i A 81T g€gsce suce32 ~ SCI5 2 N 5200 8 X 3 1 1 45 1 1 1 5.2 - %
: A 811 63473 sugsun 55C0 2 N 3.00 4x 1.0 S 11 ‘50 1 1 1 5.8 ;
b 4 812 58446 546648 5700 2 N 2C.CO° 16x 2.0 5 11 43 1 1 1 5.8 >
|
L G

(4



( MAN SAMPS X CORD Y CORD ELEV FORM TEMP FLOW SIZE cuU.. vy ZN ACIC TYPE TURB - PH o)
A 813 68410 T S45560 S850 2 N 200.00 24X 5.0 s 11 33 1 1 1 5.8
A 818 £543C 546560 €700 2 N 20C.CO 36X &.C 7 5 74 1 1 1 S.8
A 315 £§8350 546550 5400 2 N 200.00 24X 4.0 3 13 21 1 1 1 5.8
\ 4 8§18 €ey81 SHESEN €125 1 N__20C.00 24X_4..0 5 11 21 1 1 1 5.8 7
(& 817 68478 - 546547 5100 1 N 50.00 24X 2.0 7 13 41 1 1 1 . S.8° i
A 818 €350C S4E530 5200 1 N 10C.CO 12X 2. 5 11 21 1 1 1 ‘5.8
4__313 _$8433 S46498 __ 54CD. 1 N 50.00 12%:20 12 12 5E 1 1 1. 5.3 -
A 820 . €£3405 Su6470 SE00 2 N 5C.C0 12x 2.0 5 11 " 69 1 1 1 5.8
& 321 63500 546431 5225 2 N 40.00 12% 2.C 3 5 35 1 1 1 ‘5.8
& __§22 €846% 5464935 54C0___1. N 10.00____ . €x.1.0C 5 11 15._..1 1 ~1 5.8 e .
A 873 63470 s46498 5400 1 N 1cg.00 50X 2.C 8 11 2% 1 1 1 S5e8
A B2% cEB8472 546509 sIco 1 N I00.CO JEX S0 7 11 11 1 1 1 Se8
y__§2% £3418 S4€521 5200 1 N_.100.00 36X 3.0 S 11 231 1 1 5.8 i
A 825 €8481 546539 5150 1 N 10.00 17X 2.0 5 11 31 1 1 1 5.8 I
a 827 €8500 S4657C 5625 2 N 2CC.Ce 36X 5.0 y 5 54 1 1 1 5.8 i
a__£25 £2515 546507 SCog 2 N__200.00 ygx €0 8 11 43 1 1 1 S.E ¥
A 829 £3523 546632 490G 2 N 250.CC 36X 6.0 7 5 45 1 1 1 5.8 L
A 830 €8540 SUERGY 4300 2 N 25C.CO 36X €.G 4 11 11 1 1 1 5.8 '
A 831 88365 . 54712C S400 3 N up.G0 8¥_ 3.0 7 N N 1 1 1 5.2 ——
A 832 £8378 547C81 §7C0 3- 4 N 2C.00 8X 1.0 9 N N 1 1 1 5.8
A 833 §5389 547071 5900 4- S N 10.C0 4% 1.0 8 N N 1 1 1 5.8
A 824 £94517 S4EQYN €75 (3 N___200.00 24X 4.0 3 N N 1 1 1 5.8
a4  83s £3449  SU3095 5700 5 N 2CC.00 36X 5.0 e N N1 1 1 5.8
A 83& £€2us5] 54614C ~ S€0Q 5 N 20GC0.00 24X12.C S N N 1 1 1 5.8
a__ 837 69445 348190 5215 5 N_ 20000 36X 5.0 7 N N 2 1 1 Se@ -
a 38 €2436 SURZ29 8275 5 N 250.00 36X 6.0 8 N K 1 1 1 Seb
A £33 63420 - ' 54g271C 52C0 5 N 25C.G0 72X1:2.0 13 N N -1 1 1 S.8 i
A zun £2410 ©  S4E31S  S100 8 N_ 300,00 4ex_ 8.0 7 N Ny 1 1 5.3 :
A 891 §9390, 546356 s0S0 5 N 3{0.ne 35Y G.0 131 N N 1 1 1 S.g i
8 ea2 63469 ©46180 5700 5 N 15.00 SX 1.0 ] N N 1 1 1 S.8
A ohy 62503 S4511C_ 6200 1 N 15.00 SX_ 3.0 5 N N 1 1 1 5.8
A 84S 69773 45530 51006 8 N 1C0.0D 19X 2.0 Y N N 1 1 1 Sef
4 gag €9770 545576 sS40 9 N 15C.ne 24X 6.0 8 4s 32 2 1 1 S.8
& £37 £9743 S45E1R 5250 ) N__. IR0, C0 12X 2.0 8 N N 1 1 1 5.8
! A 3a3 69731 -5456C8 6CGO 9 N 1C0.00 18X 2.¢C 7 N N 1 1 1 S.8 s
' A gag 63692 Su5621 6500 10 N 75.00 18% 3.0 2¢0 N N 1 1. 1 S.8 !
A gs¢C 6354Q 545632 £55Q 9 N N N 8 N N 1 3 1 ‘5.8 YY)
A :831 €9uc? 545719 g€7C0 9 N N N 14 N N 1 3 ©3 5.8 a0
A 852 69501 545803 6530 8 N 12.00 8x 5 9 N N 1 1 1 5.8
A RE? EAK T8 s48341 gepp B N 000 1¢X €£.0 1 N N 1 1 1 S8
A 35y // £€9452 545394 6320 6 N 75.00 48X 3.0 S N N 1 Sl 1 5.8
A 835 62443 545297 €X90 3 N C 13 ux 5 7 N N 1 1 1 5.8 v oo
A 838/ £943% S45249 _ 50°0 s N__125.00. 48X 2.0 s N ‘N 1 1 1 5.8
4 85y 68821 ' Sug353 £1C0 3 N .C6 1x 5 g N N 1 1 1 58
4 858 68818 545232 . S4C0 3 N ~U6 2x S 7 N N 1 1 1 5.8
A 859 £€5779 S4E27S 5600 3 N e LE 1X 5 7 N N 1 1 3 5.8
A 830 68795 546271 - 560D 3 N 10.G0 X 1.0 7 N N 1 1 1 5.8
A g8l 68840 546260 5C00 3 N 5C.00 €X 3.0 7 N N 1 1 1 S.8
A 882 71131 457258 55C0 4 9.0 43,00 6X_ 3.0 3 s7 130 2 1 1 S.8
A ge2 71736 545700 5600 4 g.c 10.C0 X 1.0 4 48 12¢ 2 1 1 5.8
H A 854 71748 545700 S675 y 8.0 2.00 1X s 11 67 171 2 1 1 5.8
i L1 7175C 545672 £0E0 4 8,C 2,00 2X s [ 166 99 2 1 1 S8
f A 8Es 71738 545670 6000 Y E.0 1.00 1x S 9 .17 138 2 1 1 5.8
: 4 8e? 71455 545545 €15C 5 6.0 IC.C0 16X 5 8 145 79 2 1 1 S0 >
. . . o
AN e W
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((M&AN SAMPB X CORB . Y CORD ELEV FORM  TEMP  FLOW SIZE ct P8 ZN  aCIC TYPE TUR3  PH - Y
! A 858 71420 545563 6350 S 10.C N N 6 150 56 2 1 1 5.8 ses
A 859 71561 545510 7250 S 7.0 5.00 SX 1.0 9 57 25 2 1 1 5.8
A 87C 71579 S45330 7003 S 7.0 20.C0 12X 3.0 4 19 10 2 1 1 5.8
\__A_871 71584 545551  GBUO S 7.0 2.00 X S 5 9 32 1 3 5.8 W,
(A 872 71534 s45570  58CC S 5.0 50.00 . 12X 1.0 3 3 26 2 1 1 5.8 .
A 872 715189 545689 6CGO S 8.0  10.C0 €X 1.0 ] 19 1 2 1 1 5.8
A__B7% 71508 545701 300 S 7.0 40.00 50X 5 8 33 24 2 1 1 5.8
4 875 T15C3 545722 6550 S 7.0 15.00 12X 1.0 8 19 89 2 1 1 5.8
A 87s 71500 545722 66C0 S 7.0 20.00 10X 1.0 21 34 133 2. 1 1 5.8
A 877 71478 545752 7560 ® .0 5.00 2% 2.0 - 8 14 56 2 1 1 5.8
A 878, 71530 545765 71350 5 6.0 20.C3 10X12.0 39 306 4 2 2 1 5.8 sex
A 8718 71550 s4579C 7350 5 5.0 16.5G €EX 5 14 23 30 2 1 1 5.8
a__ 830 11559 545781__ §150__ 5 Eofl__ 15,00 £X__ 5 9 3a 12 2 1 1 5.8 N
4 851 71568 S45780 €150 5 6.0 2C.00 5%12.0 8 19 10 2 1 1 5.8
A 882 71673 545760 5400 4 5.0 4G.00 23X 1.0 11 169 79 .2 1 1 's.8
A__gas 71385 545570 _ 5es0 S 9.0 __25.00 12X 1.0 9 10 16 - 2 1 1 5.8
‘ A 834 71371 545535 6100 5 8.0  75.00 36X 2.0 11 130 92 2 1 1 5.8
: A 85 71362 545597 ~ EuLD S 6.C  40.00 20X 1.0 12 2130 12 2 1 1 5.8 :
A__88E& 11347 S54%610.__. 68505 6.0 20.00 15X 1.0 9 212 35 2 1 1 5.8 I.
A 887 71317 s4s61l 6900 6 8.0 10.00 16X 2.0 i 81 22 2 1 1 5.8 i
A 883 71303 545631 6300 & 7.0  10.00 6X 1.0 13 O 56 2 1 1 5.3
A £2q 11352 S4ZRe0 €900 [ 2.0 _S.00 BX 1.0 22 3 158 2 1 1 £.8
A 830 - 71412 453541 6550 5 8.C 10.00 18X 1.0 9 i9 18 2 1 1 5.9
A 891 71430 €45619 5975 5 3.C  2G.CO 1nx s 15 14 94 2 1 1 5.8
A 827 11450 545609 5800 S 9.0 5.00 15X __§ 15 34 532 1 1 5.8 o
A 8oz 715148 54€240  SES0 15 2.0 10.00 iX 5 5 24 48 2 2 3 5.8 oo
8 833 71506 54£193  s8e0 3. 3.0 1C0.00 36X 1.0 3 17 48 2 1 1 5.8
A 834 115812 SEE22S s4CQ 15 3.0 25.00 £X_Xa0 8 12 28 2 1 2 Sl
A 835 71621 545290 5175 15 6.0 20.00 TUX 1.5 8 12 30 -2 2 1 5.8
A 896 7163% S46268 5125 15 55 20.G0 12X 1.C 4 37 37 2 1 3 5.8
A 837 10382 546308 559305 7.0 __50.00 10X..1.0 22 17 35 2 1 1 SaB_. .
& BEB . 70858 S46318 sCCO S 8.0 35.00 1CX 1.0 8 12 67 2 1 1 Sa.8 s
A 8939 70832 54632 62506 S 5.0 15.00 6x 1.0 1s 12 33 2 1 ~ 1 5.8
4 3oC 70807 S46324 €E2S 6 €.0 35.00 12X 2.0 4 12 35 2 1 B 5.8
r a 9301 70736 546252  65C0 8 3.0 2,00 . 2X 5 17 31 25 2 1 1 5.8 !
A se2 70770 546240  §200 8 3.0 20.C0 BX 1.0 8 12 10 2 1, 1 5.8
A__932 70711 545219 6000 8 4.0 30,00 12X10.0 y 43 12 "2 1 1 5.8 .
A 904 70802 54€21g  580C 7 4.0  35.G0 12X 2.0 y 24 1s 2 1 1 5.8
A 305 71475 546169 €100 3 4.0 15.00 4x 1.C 8 12 12 2 1 1 5.8
A 90f 71447 S46157_ €400 4 3.C___15.00 £X 1.0 g 12 192 1 1 S8
A 907 71387 546162  E4CC  4- 5 4.0 2.00 1x S 6 12 47 2 1 1 5.3
4 eng 71419 54229 6200 3 4.0 10.30 £X 1.0 8 12 33 2 1 1 5.8
A__ 9379 71389 546239 80 ___ 3 4.0 15.00 InX___S 9 24 862 1 B 5.8
A 3510 71386 54€202  6CCO 3 5.C . 30.00 12X12.0 4 2y 51 2 1 1 5.8
A 311 71382 546231 5800 3 5.0  30.GO ¥ 2.0 3 12 53 2 1 1 5.8
A 91z 71378 S4E247 5700 3 5.0 45.00 12X 1.0 15 12 85___ 2 1 1 5.2
A 913 71370 546258 5600 3 5.0 20.0C 10X 1.0 11 12 43 2 1 1 5.8
A 918 71341 S4€277 £375 3 4.0 2.00 X 5 & 24 53 2 1 1 S8
A 915 71856 545575 ‘5560 3 6.0 100,06 24X 2.0 9 23 382 1 1 5.8
A 316 71628 sS4%591 SeQ0 4 5.0 75.G0 18X 1.0 11 e 48 2 1 1 5.8
g A 317 71812 545587  S700 4 4.0  15.9C 6X S 2 19 28 2 1 1 5.8
i L} S18 71804 SU8583 S5E25 4 4.0 25.C0 26X12.0 6 15C 57 2 1 1 5.8
i 4 919 71730 5Y5358 €200 5 6.0 10.00 X s 8 29 28 2 1 1 5.3
§ A 92C 71:785 545561 EXGO S 6.5 10.G0 . €X 1.0 8 Iy 51 2 1 1 5.8 2
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(" WAN SAMPS X CORD Y CORD ELEV FORM  TEMP  FLOW STZt cu PB N ACIC TYPE TuRB  PH A
A 921 717388 S4s528 . 61G0 4~ 5 S.0  20.CO 8X 1.0 ) 14 23 2 1 1 5.8
A 922 71789 S45495 €000 4 4.C 20.00 10X 1.6 18 14 s8 2. 1 1 5.8
A 823 71792 545433  &COO0 L} 3.0 3C.00 14X 1.0 6 19 k13 2 1 -1 5.8
\__A_ 924 71808 545516 5760 4 5.0  60.00 24% 2.0 ) 13 21 2 1 1 SaR
(e 925 71828 45457 6300 5 4.0 30.0C . 12X 2.0 8 ) 30 2 1 1 5.8
4 sze 71239 545471 €0CO € 4.0 40.00 16X 1.0 3 9 41 2 1 1 S.8
A - 927 71855 S4s463 5700 S 5.0 5.00 3X__ S 3 14 2y 2 1 1 5.4
A 328 71845 5456483 5625 & s.0 50.00 10X 3.0 6 9 17 2 1 1 S.8
& 329 71850 S45485 5500 4 6.0 2.00 1X 5 8 19 21 2 1 1 5.8
o 910 71350 £4554C E475 3~ 4 5.0 75.C0 14% S.C 3 1° 30 2 1 1 SeB
3 931 71880 545545 5400 4 5.0 100.00 24X 3.0 6 g 38 2 1 1 5.8
A 932 71653 545554 5300 3 6.0 . 260.00 36X 5.0 3 9 17 2 1 1 S.8
A 933 71€92 S4§596 5700 S 5.0 3.00 2X 1.0 4g 14 45 2 1 1 5.8
A 91g 71098 E46573  SECO 15 5.0 25.C00 aX 1.C 17 19 63 2 1 1 5.8
A 935 71117 S4es544 5225 15 6.0 15.00 3X 1.0 5 29 be 2 1 1 5.8
A 915 71211 545534 €675 7 3.0 50.00 16X 2.0 5 29 172 : 1 5.8
. A 937 71140 545545 €900 7 1.0 40.00 18X 1.0 5 24 30 2 1 1 S.8
: a 918 71200 545530 €700 7 2.0 2.c0 1X 5 11 12 15 2 1 1 5.6
a_ 9319 71220 545520 €400 6 3.0 £0.00 12X 2.0 11 29 5.2 1 i 5.8 e
A 94C 71238 s45493 6175 5 3.0 25.00 10X 1.0 3 14 16 2 1 1 5.2 i
A 941 71301 545500 6600 5 4.0 200.00 36X 4.0 10 48 10 2 1 1 5.8 {
4 cu2 71165 545181 6800 8 2.5 100.00 24X 3.0 10 19 552 1 1 5.8
5. 943 71182 s4s180 7000 7 1.0  25.C0 10X 1.0 6 14 57 2 1 1 5.8 .
A 9ag 71148 S45157 . 685C 6 s 315.00 15X 1.0 12 9 41 2 1 1 5.8
A 945 71202 545200 6650 5 5.0 N N 8 19 G2 x 1 5.2 tay
Y 71253 54€235 €575 5 3.0 20C.G0 yex 7.0 8 9 28 2 1 1 5.8
A 9T 712710 S4527C 64GD 5 3.0 202.00 T6X10.0 13 19 35 2. 1 1 5.8 )
A gua 71353 545300 6250 5 1.0 - 25C.00 36X 8,0 5 9 s 2 1 1 5.2
a 333 71391 545325 6300 5 4.0  20.00 6% 1.0 5 12 33 2 2 1 5.8
A gsp 71410 545315 €100 5 3.5 100.C0 50X 6.0 6 19 4y 2 1 1 5.8
A 951 71461 S45326  ECCO_ 5 4.0 36X R.0 8 19 62 1 1 5.8 ]
A 952 71500 545350 5975 5 4.5 4x 1.0 3 19 25 2 1 1 5.8
A 953 71510 545343 5875 S 4.0 48X 5.0 10 24 30 2 1 1 5.8
A 954 71541 545364  57C0 5 4.5 350.00 48X 6.0 2 24 25 2 1 1 5.8 i
. i 355 71575 345372 5575 5 5.0  375.00 48Xit.0 4 19 15 2 1 1 5.8
: A 95§ 71560 €45390 ° SE00 5 £.0  10.00 £X 1.0 4 24 12 2 11 5.8
4 957 71551 545418 6100 & 5.0 45.00 10X 2.0 13 24 7.2 1 1 5.8
& 933 71541 S45440 6500 S 5.0 15.CC 6X 1.0 1z . 24 ic 2 1 1 5.8 -
8 3859 7038C 545570 €8N0 8 4.0  10.00 56X 1.0 8 14 43 2 1 1 5.8
A 950 70200 S4s5§1  EED0 8 2.0 15.00 IX 1.0 2 12 15 2 2 1 5B
A 951 7C390 545610  s70C 8 4.0 30.00 1Px 1.0 8 14 15 2 1 1 5.8 ;
A gs2 71011 545670 €600 7 3.0 20.30 5X 1.0 6 14 28 2 2 1 5.8
a 953 71320 s45640 6400 7 4.0 56.00 20% 3.0 11 14 122 1 1 5.3
REY TS 71041 545676 6300 7 4. 100.C0 2ux 4.0 3 9 s 2 1 1 5.8
A 955 71179 545531 6375 S5- © 2.0 10.C0 5% 1.0 11 19 4y 2 1 1 5.8
A ggg 71160 S45708 - 6175 3.0 35.00 10X 2.0 13 ° 15 2 1 1 5.8
T 71155 545729  6G25 5 3.0 25.00 4x 1.0 8 24 20 2 1 1 5.8
A 968 76857 5357C6 €500 1C 4.0 N N 8 18 97 2 3 1 5.8 vae
A 959 70861 545736 €375 9 3.C__ 10,00 6X 1.0 7 18 15 2 1 1 5.2
3970 7C880 545762 E£3(0 9 3.0 15.00 20X 2.0 5 18 23 2 1 1 5.8
: A 971 70200 s45720 6225 8 3.0 150.00 36X 5.0 7 30 58 2 1 1 5.8
i A 872 70780 545500 €680 9 - N 15.C0 £X 1.0 12 18 .79~ 2 1 1 58
i 973 7Caz20 Sys3ni €700 9 N 25.00 10 2.0 4 11 us 2 1 1 5.8
i A a7y 70860 545798  €SCC @ N 50.00 20X 4.0 3 15 21 2 1 1 5.8 > i
x - N H
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(AN SAHPE X CORD Y CORD ELEV FORK  TEMP  FLOW SIZE 2y P3 ZN ACID TYPE TURB  PH
A 375 70838 sus8dC 5300 S N 20.00 10% 1.0 4 ° 12 2. 2 1 S.8
A 976 70883 545791 €250 @ 3.0 75.00 24X 3.0 8 18 35 2 1 1 S.8
A 977 70910 545301 6150 8 3.0 250.00 36X 640 4 11 9 2 1 1 S8
( & 978 70916 545810 6150 8 2.0 10.60 4x S 4 11 i 2 2 1 508,
(& 379 70928 545831 €100 7 3.0 300.00 . 3€X 5.0 5 112 2 1 1 5.8 b
A 9EG 70940 S4589C  6CGO 7 4.0 375.00- 45X 3.0 7 1 20 2 1 1 5.8
A 331 10950 54592C €060 7 4.0 50C.00 uey 4.0 8 18 21 2 ] 1 5.8
& 932 70360 545923 5850 7 4.0 50C.00 LEX 6.0 8 14 44 2 1 1 5.8
a 933 70950 545929 €025 7 2.0 5.00 2x s 3 24 61 2 2 1 5.8
8 984 76956 545951 €C25 7 3.0 20.60 5X 2.0 6 ] 53 2 1 1 5.8
A 93% 70978 545362  5°25 7 4.0 500.60 72X 4.0 3 9 46 2 1 1 S.8
8 3:z¢ 70391 5459985  GRS0 7 N 5C0.0O ECX 6.0 4 24 15 2 1 1 S.8
A 937 70937 546018 6CCC_ 8 3.0 25.00 1CX_1.0 8 ] 32 1 1 5.8
A 988 10991 S4€030 SF20 - 8 4.0 175.00 Z5X 2.0 4 ° 4 2 1 1 5.8
2 s39 71007 S4yedle” 825 71~ 8 4.0 750.00 60X 2.0 8 14 15 2 1 1 5.8
8__99C 71528 S45067 5730 71 4.0 7:C.CQ 42X 6.0 10 19 44 _ 2 i 1 5.8
39 71C56 U668 5650 6 4.0 750.00 yey S.0 3 3 19 -2 1 1 5.8
A 992 75694 €4E354 5575 5 4.0 75.t0 12X 2.C 6 19 27 2 1 1 5.8
A 3933 70874 546358 5800 S 4.0 __75.00 1C%_2.40 8 1y 28 2 2 1 5.8 -
A 3% 70863 S4%363  eroo & 3.0  25.00 €X 1.0 5 18 2 2 1 1 5.8 ;
A 935 7G860 546355  €CDO 5 3.0, 30.00 6X 2.0 5 14 39 2 1 1 5.8 sex i
A 936 10847 S4€359 6400 S 3.0 26.00 4x 1.0 8 29 317 2 1 1 S8 !
A 237 76902 S4€208 €200 7 2.0 30.20 16X 2.0 8 ] 25 2 1 1 5.0 !
A 998 70894 546171  E4LO 8 1.0 15.00 4x 1.0 ] 9 29 2 1 1 S.0 ;
A 929 76884 546112 6600 9 1.0 5.00 4x___§ 8 24 152 1 1 5.0 -
A 10C0 70782 545956 7300 10 1.6 .13 1x 5 8 12 28 2 2 3 5.8 ;
A 10C1 10727 5453951 €775 10 2.0 25.00 16X 2.C 4 9 21 2 1 1 S.0
A 1602 70742 545929 . 650D _1C 2,0 75,C9 20% 3.0 3 N 1G__ 2 1 1 5.0 —_
& 1003 76759 s§s051 6300 9 2.0 175.00 35X 4.0 3 3 12 1 1 5.0
A 1CC8 70779 5461C0 6050 9 2.5 2C0.00 ‘48% €.0 5 19 H 2 1 1 5.0
a__100S 70733 546115 6100 R 2.0___15.00 SX_1.0 6 19 282 1 1 5.0 e
A 10C6 - 10792 s46148  €°0C 8 3.0 25C.u0 40X 5.0 3 29 18 2 1 1 5.0
L} 10C7 70812 LHGL1T2 eose 8 25 20.00 X 1.0 8 14 32 2 1 1 5.0
A__10DE 70752 546129 5900 8 3.0 10.00 x5 6 13 392 1 1 5.0
! 8 1669 70805 545205 5800 8 3.0 300.00 60X 3.0 6 29 41 2 1 1 S.0
A 1710 70819 546222 5700 7 3.0 300.G2 48% 8.0 4 19 25 2 O 5.0
81011 70352 54€248_ 565C 5 3.0 _300.00 6CX_8.0 & 14 352 1 1 5.0
A 1012 70626 546457 605C 5 2.0 °0.CO 2ux 1.0 8 g 15 2 1 1 6.5
A 1013 70659 S4E43y 630D S 1.0 20.00 6Y 2. 8 9 12 2 1 1 6.5
A _1c1e 7CEYS Su64?7 _ €20E S 1.5 15.60 §% 1.C 6 14 12 1 1 E+5
A 1015 7067 546438 5750 S 2.0  30.00 8X 2.0 2 14 39 2 1 1 645
_ & 1016 70602 S46456  SAO0 5 2.0 I6X 4.0 8 29 39 2 1 1 €.5
A 1017 70582 545547 S4L0_ 4 2.0 24X 6.0 4 19 2.2 1 1 6.0.5. N
A 1018 70593 596586 5360 4 3.0 48X 4.0 6 19 44 2 1 1 5.8
A 1019 7069 546591 5400 4 2.0 30.0C 6X 2.0 8 24 12 2 1 1 5.8
A__1C20 70846 540572 5550 4 2.0 _20.90 4% 1.0 8 1¢ 25....2 1 1 5.8
A 1021 76561 546543 5700 4. 1.5 5.00 4X 1.0 1C 13 12 2 | 1 5.8
A 1022 70621 546513 5250 7 3.0 250.00 48X €.C 4 19 38 2 1 1 6.5
A 1023 70493 546362 _ 5490 8 3.0 15,00 __ _3X 1.0 4. __ 14 352 1 X 5.8 -
A 1%2a 70539 s4€3uy 5700 8 3.0 40.20 1CX 2.0 4 19 41 2 1 1 5.8
: A 1625 70559 546332 5850 8 N NN 20 23 15 2 1 3 5.8 see
H A 102% 70528 SHE3TR__ BENO_ 7 2.0 65.00 - £X 3.0 8 9 y__2 1 1 5.8 —
: A 1627 70810 546336 6450 & 2.0, 20.00 6X, 1.0 8 e 16 2 2 1 5.8 : !
{ A 1028 70801 546320 €350 7 2,0 75.00 14X .C ] 24 12 1 1 5.8 > i
v . (o) - -~
m L .




( MAN SAMPS X CORD Y CORD ELEV FORM  TEMP  FLOW SIZ2E . cu FR IN  ACIC TYPE TURB  PH ]
4 1029 70578 546380 6180 7 2.5 100.00 20X 4.0 2 29 2 3 | SR Se8 2
& 1020 70548 545334 S°s0 7 3.0 1C0.00 Z5X 4.0 z 24 it 3 1 1 5.8
A 1031 70520 S4c418  SEOD 5. 3.0 . 125.C0 24x 5.0 F3 19 un 2 1 1 5.8
\_ & 1032 70482 546429 5350 - 5 3.0 125,00 18X 5.0 6. 2° 51 % 1 1 Sa8 ¢
f & 1033 63353 S4e730 . 6350 2 2.0 .50 . 1X S 8 2 513 1 3 5.8 )
A 103a €83€6 SYESDG €175 2 2.5 - 15.05 wx s 8 12 23 3 1 1 5.8
a__1035 63371 546770 6290 2 2.0 25.00 6X_ 1.0 & ] 233 L 1 5.8 i
A 10128 €8375 sae3l2 6100 2 2.0 £5.00 14X 2.0 8 N 3¢, 3 1 1. 5.8
2 1037 68389 546328 6150 2~ 3 3. 15.00 SX 1.C 4 12 25 .3 v o 5.8° e
138 632280 s4€g40 €100 2= 3 3.0 30.00 9y 2.0 4 5 21 3 1 1 Saf
2 1C3¢ 63410 Sugaud 6550 3 2.5 15.00 3X 1.0 6 12 703 1 r 5.8 i
A. icun 65602 S4€559  63GC 3 2.0  20.00 5% 3.l 8 31 703 Y 1, S.8
A__1001 63496 546888 6500 3 3.0 20.00 ) S 8 19 9.3 1 1 S5a8__ g
A 1082 62435 545912 6425 3. 2.0 15.0G GX =5 ] 19 15s. 3 1 1 5¢8
- A 1042 63490 546320 6425 3 2.0 25.6G% 2nX 5 S 12 23 3 1 1 S.AR ¢
A 1044 €3470 S46911 £200 3 3.C___75.00 18X 3.6 4 - & A 1 1 0 B e e e e et i i
. A 1345 €345C 545307 5900 3 3. 100.00 28X 3.C 5 203 1 1 S.3 'y
4 . A 1648 68535 547527  48GD 15 6.0 50.00 16X 3.8 4 47° 2 1 1 S.8 ’
N A 1047 §3579 547504 44900 15 6.0 35.00 3%..20 4 B2 B L A D e D e e s o e
’ A 1Cas 68610 547490  50C0 15 5.0 20.00 "5X W0 4 25 3 1 1. 5.8
A 1089 68625 547430 5050, 15 5.5 1C.00 8X 5 5 82 3 1 1 €.9 ;
& 1050 £SE15 S47535__ 5PQ0 1S 5.0 18.00___sX 1.0 4 2% .3 1 1o Bed._ _— e
-4 1851 6548C S4755C 4330 13 3.0 3.00 3 S 7 5 3 1 3 5.3 ;
A 1082 €84SE 547515 5125 15 2.0 1.00 2% s S s 2 1. 1 Se8 :
A 1053 €36C0 S47755  5CSD_ 15 Y N p 9 2.3 2 2508 vy vt e o2
A 105y 68660 547763  S0CO. 15 7.0 N SN 5 23 1 1 5.8 sz
A 1CSS €3255 547636  SGCG0 1S 5.0 20400 ~ 7% 1.5 9 N 8 3 1 1 5.8 !
A__1058 852E0 5e7¢00. 5280 15, 4.0 -5.00 T4 . 1eC 3 1 N3 i 1. 5.8 —
a. 1057 63218 547620 5100 15 4.C 5.C0 T2x 1.0 3 11 N3 1 1. 5.3 r
;A 1C58 63205 S476E0  42C0 15 €.0  2C.C0 £X 1.0 7 17 33 1 ! 5.8 ‘
a__ 1059 69230 547655 48LO__ 15 Bal_ __ 35.00 10X 2.0 5 11 183 1 1 S.8 _
A 1080 €9470 545960 €250 € 3.0 5.00 SZX 140 4 17 N3 1 1 5.8
A 1061 63476 545950 6300  5- 7 3.5 15.00 4% 1.0 5 : 11 N2 1 1 S8 :
A 1062 £9470 545930 EY00. &= 7 4.0 .13 1X.__5 5 1t N 2 1 1 £.8 o
: A 1063 69538 545817  €95C 9 3.0 45.00 6X 1.0 3 17 13 2 1 . 5.8 "
A 1068 69585 545323 6400 7- 8. 2.5 4S.00 £X 1,0 4 s 2 3 2 1 5.8
A 1085 69484 545340 6300 8- 7 3.0 30.00 - 44X 1.0 4 - 11 23 2 1 5.8 e
& 1066 63455 S4eC25  sS°0G0 5 2.0 S.CO X 1.0 4 11 .8 3 2 1. 5.8
A 1087 §3362 545652  S5CO0 & 4.0 65.00 14X 1.0 7 17 18 3 1 1 - S.8
A 1768 £9385 545648 5700 8 2,6 3G.0C C £X 1.0 9 11 o .3 1 1 5.8
T& 1070 69393 543662  60CO 2 6.0  20.00 2X 1.0 4 17 13 2 1 5.8 ;
A 1R71 €9410 S4SE30  E025 9 3.0 25.00 £X 1.0 7 11 41 3. 1 1 5.8 K
A_ 1672 63417 s45632 6100 1C 3.0 20.00 5% 120 7 11 18 3 1 1 Se8 sse —
A~ 1073 69450 S4Se40 6700 10 4.0 5.00 IX .5 4 1 25 3 1 P
A 1078 69439 S45546 . 65500 10 4.0 15.00 6X 1.0 2 11 183 1 1 S8 .
A 1075 63443 545652 €700 . 10 3.0 3.C0 2x 5 5 11 15 3 1 1 5.8
A 1076 69437 S43668  6fGO 10 4.0 10.G0 3X 1.0 3 11 23 3 2 1 5.8
A 1077 69332 S4S569 5250 B 4.0 20,00 24X .250 7 1 9 3. 1 1 5.8
A 1685 69623 546310 4725 5 8.0 25.00 10x_1.0 8 24 103 1 1 5.8 .
& 1086 €866S S4E820  SC5C 5 7.0 5.L0 5X- 2,0 7 24 1= 3 1 1 5.8
g A 1087 63636 54¢838 5500 S 7.0 10.00 SX.1.0 7 11 10 3 1 1 5.8
i A 1CsE €RET9 . E4E34D  S1SD S €.0 15.20 4x 2.0 8 17 6 3 1 1 5.8
: 1 1359 63711 - 546529  475C 5 8.0  40.GC 12X 1.0 5 17 21 3 1 1 5.8
5 ‘A 1Cs0 69164 545414 £725 € 1.0, 1C.0C EX 1.0 3 11 28 3 1 1 5.8 »
: . : . ) . =
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(" FAN SAFPE X CORD Y COR0D  ELEV FCRW  TEMP  FLOW ST7E cu P38 ZN  ACIC TYPE TURB PH \
A 1091 £9190C 545437 5625 5 1.0 50.00 8x 2.0 7 30 15 3 1 1 5.8
A 1002 £9216 45466 5500 5 1.0 75.00 8X 2.C 4 17 3 H 1 5.8
A 1C33 62241 545432 5475 & 1.5 120.00. 14X 2.0 7 24 73 3 i 1 5.8
A 109w 69250 45521 5425 7 1.5 150.08 25X 2.0 8 17 33 I | 1 Se8
X 1025 £3278 §GS5EC 5400 8 2.0 2G00.0¢C 16X 3.0 8 17 59 3 1 1 5.8 A
A 1096 £3290 545605 52G0 . 8 3.0 200.G0 48X 2.0 e 11 66 3 1 1 Se6 :
A 1097 63298 545646 5125 7 3.0 225.G0 36X 4.0 7 24 3 -3 1 1 5.8 i
A 1098 69357 Sushyl S4C0 ] 2.0 20C.00 40X 4.0 8 17 21 2 1 1 5.8
A 1039 69380 545410 5559 8 2.0 150.00 4cx 3.0 9 24 121 3 1 1 5.3
A 1100 69402 545338 5775 8 1.5 20.0C 4x & 7 24 83 3 1 1 5.8
A 1101 €3 137 S45376 5700 8 1.0 100.C0 I0Y 3.0 7 11 32 3 1 1 5.8
A 1102 £5420 £4535C  £975 9 1.0 65.00 15% 2.0 3 19 10 3 1 1 5.8
A 11G3 62442 545322 6200 9 1.0 40,00 12X 1.0 2 13 6 3 1 1 5.8
A 11Gy4 §auus 545351 200 9 1.0 10.00 3X 1.0 s, 19 e 3 1 1 5.8
A 11GS £€9176 545046 5200 5 1.0 15.00 3X 1.0 4 11 47 3 1 1 5.4
A 1108 69150 s46D20 5700 - 5 1,0 25.00 X 2.0 7 24 €4 3 1 1 S .8 _
4 107 63115 S4600C. 6025 5 1.0 10.00 X 1.0 3 3 56 3 1 1 S.8 ;
& 11C8 £9131 545941 £375 5 2.0 N N 8 11 39 2 3 17 . 5.8 s ;
A 1109 69155 545985 6200 S 1.0 15.00 8Xx s 7 17 us 7 Bl 1 5.8 et e o)
A 1110 €3167 SHRG10 sean 5 1.0 5 .00 7Y 5 12 17 - 59 3 1 1 5.6 . ;
A 1111 €27.20 45431 5200 9. Z.0 180.00 20X 2.0 3 5 11 3 1 1 5.4
A 1112 £9702 545515 400 9 2.5 225 1X_. 5 4 17 323 2 3 Sef
A 1113 €9681 545502 5406 9 1.5 150.00 24X 3.0 5 7 2 3 1 1 5.8
A 1114 ES643 545458 ss0 2 1.0 10C.00 24X 3.0 3 ) 57 3 1 1 5.8
A 1115 69836 545502  S7C0 3 1.0 i0.00 40x S 3 13 11 3 2 1 5.8 ssy R
A 111€ £3&8C5 5455G0  SEMLO ¢ 1.0  75.C0 18X 2.0 5 14 € 3 1 1 5.8
A 1117 §3562 545520 6100 9 1.0 40,00 12X 3.0 7 3 18 2 1 1 5.8
A 1118 £5550 545549 6300 9 1.0 15.00 10x 1.0 8 12 9 3 1 1 Sehl
4 1119 £9345 S4s43g  £C50 a 1.0 26.60 15X 1.0 7 1 13 k4 1 1 5.8 :
A 112¢ GS8G0D S85680 sesn Q i.0 SG.00 X 3.0 9 19 15 -3 1 1 S.0 i
A 1121 63845 545516 5300 9 1.0 56,20 20X 2.0 5 17 22 2 1 1 5.3 :
A 1122 €9835 54554C 5050 9 1.5 15.00 66X 2.0 4 14 8 3 1 1 5.8
A 1173 63375 S47757 4990 15 1.5 10.0C 3IX 1.0 7 24 22 3 1 1 5.3
A 1124 §8320 547735 4Pg0 15 2.C___20.038 €X__S 5 24 64___ 3 1 1 LY.
A 1125 53495 S47640 4720 1S 2.0 5.00 2% 1.0 ? 30 35 3 1 1 5.8
4 1126 £9585 S47539  48C0 15 1.5 15.00 SX 1.0 3 24 41 3 1., 1 5.8
A 1127 63570 547537 4950 . 15 1.0 15.00 3%..1.0 7 17 S3 3 1 1 5.8
A 1128 £8598 547542  S1CO iS5 1.0 15.00 sX % 4 17 233 1 3 5.8
A 1129 59472 S45127-  S750 S 1.5  50.00 15x 1.0 4 17 20 4 1 | 5.9 :
A 1130 £SEC2 46115 €I1COo  © 1.0 30.0C 71X 2.C 4 12 234 1 1 58 ;
A 1131 £3530 545030 6500 8 1.0 15.C0 uY 1.0 4 17 64 4 1 1 5.8
A 1132 cau72 Suf18C 5760 5 1.5 10.00 6X 1.0 3 11 59 4 ! 1 5.8
A 1133 695G7 Syg182 6100 8 1.5 __20.095 £X_ 2.8 2 11 204 1 1 5.8 B
A 1134 £9520 Suf186 e4co 7 1.0 7.00 BX 1.0 2 17 33 04 1 1 5.8 :
a 1135 69536 S4E175 6500 8 1.0 10.00 5 3 11 23 4 1 1 5.8 5
a 113¢ 70G79 545410 700 11 1.0 40.00 S o S 68 ] 1 1 Sl em -0
& 1137 70C7s 545335 5700 11 1.0 25.00 2 17 14 4 1 i - 5.8 |
A 1138 76631 545351 5500 11 2.0 20.0C 7 11 135 4 2 1 5.8 :
4 1139 70106 545311 ___ 5500 _ 11 SG.C0. EX. 337 A1.sw. 1 1 5.8 o |
TTRTT118G67 T 70108 545301 5575 11 5.0 : 3 11 38 y 2 1 5.8
A 1181 70120 545293 5700 11 1«5  5G.GO 10X 2.0 4 11 20 4 1 1 5.8
A 1142 701119 545283 5700 11 1.5 100.02 X 3 11 5 4 1 1. 5.8
A 1143 70139 S45272  61C0 11 1.C 65.00 18X 1.0 4 11 68 4 1 1. 5.8 K
A 11as 701E0 545255 6100 11 1.0 15.CC EX 1.0 8 17 93 4 1 1- S.8 > i
_
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( »aN SAMFS X CORD Y CORD ELEY FORKM TEMP FLOW SIZE cu PFB Féil ACIC TYPE TURS PH
A 1185 70118 565201 6200 11 1.0 15.00 GX 2.0 7 17 38 ] 1 1 S5e8
A 1186 70097 585210 6150 11 1.0 20.00 gx 1.C 8 17 73 9 1 1 Se8
A 1147 70C90 545230 600D 11 1.0 . SC.CC 10X 1.0 8 11 el L 1 1 5.8

\. A 1148 70078 545225 6075 11 1.0 2G.00 £X 1.0 3 11 27 4 1 1 Sa8

( & 11a9 70C59 545216 €200 11 1.0 5.00 . 2X 5 7 11 91 Y4 1 1 5.8
A 118C n0:2 545179 6200 11 1.0 £0.G0 18X 1.0 3 s 2 & 1 1 5.8
A 1151 70zC00 585228 £200 11 1.5 20.90 12% 1.0 3 11 43 4 1 1 Sad
A 1182 70053 545250 €SSG60 11 1.0 50.00 26x 2.0 3 ) e ] 1 1 S.8
A 1183 7C060 545260 5900 11 1.0 20.0C 54 2.0 4 11 6 4 1 1 5.8
A 1158 7¢080C 545231 5700 11 1.0 _1C0.00 20X 2,0 1 11 19 4 1 1 S8
A 1155 70079 545299 5700 11 1.5 1ccC.00 T5x 2.0 ] 11 7: 4 1 1 5.8
A l15¢ B7€45 546955 5475 5 1.5 15.00 4% 1.0 ) i 76 4 1 1 S.0
A 1187 67611 S4€396 5150 13 2.0 30.00 15X 1.0 3 S 639 Yy 1 1 .0
A 1158 €7599 SUESSSE €100 13 1.C £.00 2X 5 6 11 87 4 2 2 5.0
A 1199 671572 S4EBT6 5CS0 13 1.0 .50 1X ) .3 1 19 9 2 2 5.0
A 1160 67546 S4E8ED 4850 13 2,C £0.C0 20X 2.0 [ 18 51___4 1 1 55 .
A 1161 67851 546970 5125 2 1.5 15.00 3X 5 s 11 80 4 2 2 5.0
A 1162 67830 546978 - S300 2 1.5 Z2n.2o 7X 1.0 5 11 59 4 1 2 5.0
A 1163 67793 547013 ° c°pQ 3 1.0 10.00 4% 1.0 4 11 15 4 1 1 5.0 —-
A 1164 67745 546972 3:14] 3 1.0 15.00 £X 5 5 5 76 4 1 1 5.0
A 1165 67732 545365 58060 3 1.5 20.00 6X 1.0 4 ) 69 q 1 1 5.0 !
A 1166 €7782 54€£9u49 540 3 1.5 5500 10X 1.5 [ 11 1086 ] 1 1 5.0 S
A 1157 £7782 546926 5150 3 1.5 25.00 8X 1.0 S 11 107 4 1 1 5.9
A 1168 67590 S47097 6250 ] 1.0 1.C0 3% 5 8 ) 66 4 1 2 5.0
A 1159 €1590 £47011 64G0 Y4 1.0 20,00 1CX 1.0 5 S 23 ] 1 1 S.0
& 117C E7:745 §47121 61P0 3 1.0 25.00 5% 1.0 7 11 11 4 1 1 5.0
A 1171 67748 547133 62CC 3 1.0 5.00 SY 5 7 5 31 4 1 1 5.0
A 1172 67760 54714C €200 3 1.0 0 .00 EX 1.0 s 5 21 4 1 1 |
A 1173 67730 547150 6200 2 1.0 2.00 X 5 4 N 28 4 1 1 5.0
A 1174 671780 5471CS 5850 2 1.0 45.00 - 15X 1.0 5 5 79 4 1 1 5.0
4 1178 57778 547034 5525 2 1.5 3.00 3X._ 5 Yy s 23 4 2 1 5.0
A 11786 67763 " 547085 5125 2 1.5 7.00 LB ) 4 ) 35 4 2 1 5.0
A 1177 67770 547GS0 5510 2 1.0 S0.00 56X 2.0 7 S 33 4 1 1 S.0
A 1178 €9128 537495 4°c0 15 1.5 ° 103 3X S 6 18 14 4 1 1 5.8
a 1179 69269 547575 4450 15 1.0 .25 1x 5 3 18 38 4 1 2 Se8
A 1180 E3180 547549 4630 15 1.5 1.00 3X S 14 11 87 4 1 3 5.8
A 1181 69221 547539 4550 15 1.5 5.00 8X 1.0 9 13 98 4 1 3 548
A 1182 69230 547587 4eCo 15 1.0 N N ] 18 76 4 1 3 Se8 s
A 1183 69260 547521 4450 15 1.0 1.00 1X 5 6 11 69 4 1 3 5.8
A 1188 69250 547537 4430 1§ 1,0 1.C0 2X S 11 24 78 ] 1 z 5.E
A 1135 53275 547510 4530 .15 1.5 2.00 3% 5 9 18 38 4 1 3 Se8
A 1186 £9160 547610 4g80 15 1.0 1.00 1X 5 ) 249 49 4 1 1 5.8
A 1187 632C1 547534 47€0 15 1.5 3400 2% 1.0 11 24 162 4 1 1 Sa8
I 2cae 71050 S45618 sas0 5 4.0 5.C0 2ex 3.C 8 19 33 2 1 1 5.8
I 2001 71C19 546619 6300 7 4,0 5.00 18X 2.0 11 38 4% 2 1 1 5.8
I 2rpo2 7106GS 546634 £850 - 8 4.0 2..00 24% 7,0 13 19 53 2 1 1 Sa8
I 2003 71004 5865623 6400 8 4.0 2.00 24X 2.0 8 34 38 2 1 1 5.8
I 2crs 71018 S4€734 €400 6- 7 4.0 2.00 24x 1.0 8 29 .28 2 1 1 5.8
I 2005 71G36 546732 62C0 5~ 6 4.0 2.0C I0X_2.0 11 2935 2 1 1 5«3
I 200€ 71C95 S46708 5680 15 4,0 5.00 36X 1.C 286 29 15 2 1 1 S.8
I 2007 71107 S46712 5710 15 4.0 . 5.70 12X 2.0 8 3y 15 2 2 1 Se.8
I 2rce 71128 SUETNRO €E50 1§ 4,0 16.GC 48X _6.0 8 - 29 53 2 1 1 5.8
I 2009 71151 S4E633 5460 15 4.0 10.00 48x 5.0 29 38 66 2 1 1 5.8
I 2c10 71180 SUEGES 5380 15§ 6.C 8.00 26X 3.0 11 2 1 1 S8

- RLY
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(" MAN SAMP#® X CORO Y CORC ELEV FORN TEMP FLOW SIVE” cu CE] IN ACIT TYPE TUuRB PH h
! I 2011 71210 586659 5280 15 6.0 S.CC 18X 3.0 k{3 20 2 1 1 S.8
1 2012 71280 SLEE 38 5125 15 6.C <50 12x 1.0 34 45 2 1 1 S«§
I 2013 71286 546327 5230 3 5.0 5.00 12X 2.7 24 2 2 1 1 5.8 !
\__ I 2014 71278 S4E332 SECO_ 3 5.0 5.00 12X 2.0 25 A3 2 1 1. - %.8 —
(I 2015 71262 546331 S650 3 4.0 2.00 . 24x 1.0 S7 5 2 i 1 5.8 f
1 2C1e 71248 546323 €agCt | 3 4.0 2.00 12X 1.C 19 17 2 1 1 5.8 :
I 2017 71242 SUE332 5950 3 4.C 2.C0 EX 5 34 11 2 1 1 Ss8 e
I 2C18 71228 546338 €250 4 4.0 2.00 12x 1.0 22 45 2 1 1 5.8 .
I 2019 71221 546291 6200 4- 5 7.0 1.00 12X 5 3 37 2 2 1 5.8 2
1 _2czeC 71223 S54E£289 6C0C 4 65.C N X, S 14 34 2 2 1 Sl tes .
1 2021 71210 S4E276 §CC0 S 5.0 2.00 12X 2.0 14 :1d 2 1 1 5.3
I 20622 71210 S4£254 EQCO 5 5.0 2.00 1ex 2.C z9 T 61 2 2 1 S.2
I 2023 71276 545252 5750 4 .0 2.00 18X 2.0 7Y 4s 2 2 1 5.4 B——
1 2c24 71216 SUs267 SECC 5 5.C 2.C0 12X 2.C 4 43 2 2 1 5.8 ‘
I 2028 71244 546246 5450 4y S.0 10.00 4£X 2.0 14 35 2 1 1 Se8 i
I _2C26 71287 545237 5250 I- 4 5.C 5.00 24%.2.0 14 .53 2 ool 5.8 e e
' 1 2027 71320 545510 5C6C 5 6.0 1.00 12X .1.0 15C 57 2 1 1 5.8 ;
: 1 2028 71917 45578 5200 S 6.0 1.C0 20X .1.0 il 21 2 b ] S.e
~ I 2929 71929 _  s45583  SIGO _ 3-S5 3.0 . 1.00 5 D SRR GHUNS-: ¥ SO .
) I 20720 71920 545560 5200 3 3.0 4,0C ¢ 2 1 1 Sk ‘
1 201 71911 S45543 $5C0 3 4.0 1.00 §X. 5 2 23 2 2 1 5.8 !
I__2Cu4n 71985 susy20_ 8SSC. 3 ?.0_ NN _ ' 26 ns___= 2 1 Sott esin U S
I 2241 71450 545330 s210 3 6.0 10.00 o 149 52 2 1 1 Se8 -
1 2cw2? 71477 s45010,  Suel 3 £.0 15.0C 8 12 27 2 1 1 Sk )
X 2683 71452 5460321 S600 3. 4 6.0 10.00 28X _£.0 12 oy 2 1 D W Y. USRS _
! 2cuy 71753 545278 $300 S 3.0 50,00 o0 12 48 2 1 1 5.8 |
1 2048 71727 54528¢C 5490 5 3.0 175.0 216%X3%0.0 19 23 2 1 t - 5.8
12046 71702 545231 SE00 7 S 3.0 150,00 12C% 6.6 6. 19 . Bl 2 1 1 5.8 o o
I 2047 71696 545133 Seco 5 3.0 < oS50 12x- & 6 12 12 2 2 1 S.8 .
I 2048 7163C 545170 58532 £ 3.C .50 £X .5 q 26 15 2 2 1 -y d
1 2089 71679 545154 5900 5 3.0 75.00___ 96X 5.0 S 12 43 2 1 1 Sa3 D
1 2050 71655 545107 £210 5 3.0 $0.00 72X 7.C 'l 51 51 2 1 1 5.9
I 2051 71633 545072 £3iC 5 3.0 12.C0 24% 2.0 2 19 109 2. 2. 1 5.8
I 2082 71518 45074 BT00 & 2.0 N N 4 21 28 2 1 1 S8 EX X3 — -
| T 2053 716C8 S45C64 6350 S - 3.0 50.00 6Cx 3.0 5 31 24 2 1 1. s.8 ;
u I 2C5% 71632 5450¢3 6310 5 3.c .50 X . 11 12 107 2 2 1 5.8 .
_I.29ss__ 71280 545850 S€aC % . 8.0 212X .0 I S 1, 1 S8 - )
1 20s6 71247 545870 5950 . S 4.0 36X S 13 15 2 1. Iy SeB
1 2057 71230 545390 63C0° 6 4.0 30X 1.0 . .6 12 6 2 1 1 5.8
I 2658 ‘71232 555377 GE8Q 5 6.0 €X. S 5 & 12 2 2 1 Sa8
I 2059 71199 545330 | 7180 7 9.0 12X 5 6 12 87 2 .2 1 5.9
1 2C&0 71110 S45914 €930 e 1.0 0 8 1z 51 2 1 1 Se8 i
__1__2cs1 711249 545936 6eN0___ 8 1.0 0 8 _i° 5 2 1 1 Se8 -
1262 71141 545900 6100 7 2.0 c 4 & 89 2 1 1 S.2
1 2763 71156 §46C29 6100, S 3.0 ] 5 12 33 2 2 1 5.8
I__2C6a 71161 S4EQRC secn s 4.0 5 ) [ - > 1 1 5.8
1 2065 71156 546074 £gen S 4.0 5 6 12 6 2 2 1 5.8
I 2CEe6 71168 S4€092 5700 S 4.0 0 8 12 12 2 1 1 5.8
12270 70954 545417 5450 3 4.0 -+ 0 : S § | oy 2 1 1 - 5.8 I
1 2071 70321 C4Ru22 8750 o 4.0 c y 18 12 2 1 1 S.6
$ ‘1 2072 70089 S4E423 6110 .4~ 5 4.0 0 7 1a Ty 2 1 1 5.8 : )
i 12013 7CL 90 SUEYH19 5es0 4-_S 4.0 5 3 H 4s . 2 b1 R Saf : 1
4 I 2074 10872 S46u1l [N ile] 9 4,0 10.00 16X o 7 30q 51 2 1 1 5.8
I 2C7% 70859 Sucy12 6700 5 3.0 flatu Ix 7 11 137 2 1 1 5.6 S
x . . RO N




(’nnu SAMPE X CORD Y CORD ELEV FORM  TENHP FLOW SIZE ] P3 N ACIC TYYPE YURB PH
I 2076 71098 545399 5580 3 3.0 100.00 43X 3.0 10 24 48 2 1 1 S.8
I 2¢77 7117C 546322  €2C0 3 2.0 1.c0 26X 5 8 24 3 2 1 1 5.8
1 2078 71152 546345 5900 3 2.0 1.00 EX S 5 19 £ 2 =1 1 Se8
{ I 2c1° 71209 46394 Ei00 2 5 1.50 2% 8 5 18 7 -2 1 1 G.8
(I 2080 71219 546395 6100 1 1.0 .30 . 1x 5 6 19 20 2 1 1 5.8
I 2cel 71196 S46402 5800 1 3.0 10.C0 12X 1.5 8 ‘14 2 2 1 1 5.8
1 2cs2 71173 546409 56C0 1 2.0 15.00 12Y_ 1.0 < Q yg 2! 1 1 5.8
I 2083 71145 546372 5700 2 2.0 5.00 15X 1.0 8 12 19 2 1 1 5.8
1 2C8s 71145 545339 5550 1 2.0- 10.00 12X 1.5 5 14 89 2 1 1 5.8 '
1 2085 71149 s4£431 £4¢C0 1 4,0 25.00 25X 2.0 £ 14 21 2 1- 1 5.8
1 2038 71122 545424 S4&C 1 4.0 50.00 42X 3.0 5 9 39 2 ] 1 5.8
I 2ce? 71160 SLELSE 5325 3 4.6 50.00 42X 1.C 3 14 37 2 1. 1 5.8
I 2528 71192 S54E429 5250 15 4,0 100.00 60X 4.0 14 12 17 2 1 1 S.8 —
I 2039 71247 546516 €225 15 3.0 5C.CO 24% 3,0 3 19 47 2 1 1 5.8
I 26sC 71276 5465562 8C25 15 3.0 10G.00 72X 4.0 8 13 £2 2 1 1 5.8
I_ 2091 70212 S4€733 €100 8 3.C 1.G0 §X 5 Yy 12 212 1 1 5.8
1 2032 7C900C 546742 £200 g 5.0 .50 2X 5 4 14 s 2 2 1 5.8 =
1 2ces3 7C885 S46726 5¢00 8 3.0 5.C0 12x 1.5 3 14 15 2 1 1 5.8 .
I 2094 70862 546748 £790 7 3.0 2C.00 36X 2.0 4 9 35__ 2 1 1 S a8 - i
I 20ss 70831 £46739 SECD 7 2.0 1C.CD 30X 1.5 3 9 10 2 1 1 5.8 b
I 2036 7C815 545744 5600 7 4.0 .25 1x 5 10 14 35 2 2 1 S8 i
I 2r97 70798 S4E723 €450 8 3.0 £C,00 £0X 2.0 3 i9 42 2 1 1 Sa8
1 2038 75850 - 546679 5700 8 3.0 2.00 12x & 3 ] 23 2 1 1 5.8
1 2cee 70813 S4EE B2 t490 @ 3.0 5.00 12X 1.0 6 3 3 2 1 1 5.3 ¢
I 2160 70734 546700 400 8 3.0 36.C0 I5X 3.0 4y 9 25 2 1 1 543 ;
I z101 7C758 46683 5270 8 3. 20.CC 36X 1.0 10 18 9 2 1 1 5.3 :
I 21C2 70736 545678 5250 8 3.C i0.50 24X 1.5 3 a 32 2 1 1 5.8 i
I 2163 70821 S4E211 63C0 7 2.0 1) 1% s 3 19 43 ___ 2 1 1 5.8
I 21C4 76883  S46336 gcce 7 2.0 5.00 12X 5 6 19 24 2 1 1 5.3
I 21cc 70278 S4€8E3 5750 6 3.0 10.00 12X 2.0 4 19 11 2 1 1 S.8
I _21C6 76944 545553 © 61006 3.0 <50 4y 5 3 9 35 .2 1 1 S5.8
I 21T 7Cc38 546899 &S00 7 4.0 .50 aY 5 4 9 3¢ 2 1 1 5.8
I 2ire 70713 546917 s08n 6 4.0 10.00 18X 1.C 6 14 21 2 1 1 5.3
12109 7C718 S4GE8C L2007 4.0 £ .00 12X 2.0 5 1y 19 2 1 1 5.8
' I 2110 7C734 546390 5200 7 4.0 15.00 36X 2.0 8 9 25 2 1 1 5.8
‘ I z111 70732 S4UER7S 5xE0 7 4.0 z.c0 6X 1.0 4 9 30 2 2, 1 5.8
I 2112 70758 S4EBSS §500 7 4,0 2.00 12X 1.C 4 9 382 1 1 5.8
1 2113 €a835 547283  £C°0 14 N 10.06 24X 2.0 3 T e 28 1 1 1 5.8
I 2l1a €38510 567256 §325 1 N 20.00 48y 2.0 5 14 23 3 1 1 5.8
12115 62539 s47248  S5C0 1 N 15.00 19X 2.0 3 9 29 _ 3 1 1 5.8
1 2116 3571 47213 5800 4 N 20.00 36X 4.0 8 17 38, 3 1 B! 5.8
I 2117 €248l 547188  €0CO 3 N .50 3X 5 3 11 35 3 2. 1 5.8
I 2118 63474 547137 5700 3 N 1.00 2% 5 4 11 24 3 1 1 S8
T 219 E9UET 547128 5650 3 N 50.00 12X 2.0 9 N 2 3 1 1 5.8
I 2120 65456 547166 5450 3 N 5C.C0 66X 2,0 8 5 9 3 1 1 5.8,
I 2121 £5427 547176 £1°0 3 N _ 50.00 48X _2.C e 5 3 3 1 1 Ss8
I 2122 63871 S47419 5053 15 €40 5.00 12X 2.0 3 5 8 3 1 1 5.8
12123 68300 547484 SCCC0 15 7.0 5.C0 24X .G 8 5 15 3 1 1 5.8
1 21:z4 63907 547480 4930 15 7.0 2.00 12X S 8 N 34 3 1 1 5.8
T 2i%s 65895 47512 4975 15 6.C 5.00 18X 2.0 13 5 74 3 1 1 5.8
: I 2126 §3301 S47565 490 15 5.0 5.00 13X 1.0 10 5 75 3 1 1 S8 !
i I 2127 66639 - S47610 480 15 £.0 2.00 24X 2.0 8 11 64 2 1 Y ) i
T dizs 63921 S47650 4730 15 640 .50 12X 1.0 9 s 42 3 1 1 548
¢ I 2129 £8541 4€379 5350 § €.C N N 4 11 11 3 1 1 5.8 oo >
« @ .
L J
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(VAN SaFPm X COROD Y CORD ELEV FORM TEMP FLGW SIZ€ cu PB IN ACIC TYYPE TURB PH
i I 2130 £3943 546390 5850 5 7.0 13 2X S 4 24 9 3 1 1 5.8 sen
I 2131 68233 535400 5750 5 7.0 .13 2x S 4 11 18 ki 1 ‘1 5.8 e
I 2132 68341 S4ek4ls 5500 S 9.0 2.00 12X 5 7 11 9 3 1 1 5.8
1 2123 £9343 545586 5280 8 6.0 5.00 12X 1.5 3 11 3 3 2 1 5.8 )
( I 2138 69358 545530 5380 8 5.C 2.00 . ux [ 3 17 2 3 2 1 5.8 \
I 2135 69373 545592 - S600 8 4.0 1.00 12x 5 3 17 2 3 2 1 5.8
I 2136 €9313 545475 62160 9 5.0 1.00 SX 1.0 4 11 s 3 2 1 5.8
1 2137 €9377 §45497 5600 8 7.0 1.00 12X 3 2 [ 2 3 2 1 5.8
I 2138 £938¢4 S45465S SESQ 8 5.0 <50 k3 5 3 2u 20 3 2 2 S.8
1 2139 £93I5C 545455 £E7C0 8 4.0 3.00 3ax 5 E] 5 10 3 2 1 S.8
I 21&0 623564 S45445 SE10 F] 4,0 2.00 6Y 1.0 7 11 18 3 2 1 5.8
I 21a1 €9388 545425 . €20 8 5.C 2.00 12X 5 3 S N 2 2 1 5.8
I 2t42 62392 5454CY 5630 8 9.0 2.00 12X ) 4 11 N 3 2 1 5.8
I 215C - €8€10 SUETUG 4sCD0 3 8.0 30.00 €0X 3.0 S 11 '8 z 1 1 5.8
1 2151 £3520 S46770 51C0 4 7.0 25.00 36X 3.0 3 19 9 3 1 1 S.2
I 2182 68565 546778 52C0 3 7.0 20.C0 1ex 3.0 s 11 8 3 1 1 SR
, I 2153 62540 S46795 550 3- 4 6.C 20.G90 24X 2.0 5 17 3 3 1 1 5.3 :
‘ I 21354 68540 546812 5500 4 9.0 .50 4x 5 9 17 53 3 1 1 5.8 -
1_ 2135 £8528 48816 5300 L 5.0 20.00 21X 2.0 S 11 8 z 1 1 Sa8 i
I 2156 68505 cyggul 6400 q 7.0 15,00 12x 2.0 s 17 23 3 1 1 5.8
1 2157 68830 S46729 4750 3 8.0 5.00 12X S ] 17 24 3 1 1 5.3
1 2158 0100 Su£993 4eng 1S 2.0 5.00 12X 2,0 5 24_ 11 3 1 1 S8 .
I 2159 7C68C0 S4701G . 4BCO 15 2.0 2.00. 12x 2.0 7 24 10 2 1 1 5.8
I 21e0 7C7G5S 547250 4glo 15 3.0 1] X 5 5 11 16 3 1 1 5.8
I 2161 62635 5452568 [o]ela) 9-10 3.0 25.00 36X 4.0 1 13 140 3 1 1 S48
1 2:82 62660 545299 5eL0 9 .0 20.00 20X '3.C L] 5 9 3 1 1 5.8
I 2183 63669 S45342 5700 9 2.0 45,00 35X §6.C s 11 47 3 1 1 5.8
I__21¢a €£9692 545350 suC0- 9 2.0 45,00 72X 3.0 7 11 47 3 1 1 5a8
I 2185 63603 545330 5870 3 3.0 N N 5 30 12 3 3 1 - S.8
1 215€ G3ELS 545400 ' S5&00 9 2.0 10.C0 12x 1.0 4 24 38 3 1 1 5.8
I 2187 69622 S45398 5800 9 3.0 <50 18% s 2 43 7 2 2 1 Sa8 4
I 218 62640 545416 SEQ0 9 - 3.0 20.00 18X 2.0 S 29 28 3 1 1 Set '
I 2169 63659 545421 S5CC 0 9. 3.0 10.00 12Y 2.0 S 17 y 3 1 1 S.8
I 2170 69562 545427 T4co 9 2.0 30.00 12X 2.C 7 11 10 3 1 1 S8
1 I 2171 69630 545430 220 3 3.0 5.00 6X 5 E] 19 20 3 1 1 5.8 L
' I 2172 €2i780 546628 4£10 5 3.0 ‘1.00 24X 2.0 8 e 25 3 1, 1 5.8 :
1 21713 58749 546612~ SC00 5 3.0 N N 9 24 59 3 1 1 S8 ess
1 2174 8749 S4€627 s0C0 3 3.0 N N [ 29 25 3 1 1 5.8 o
1 2175 68745 546530 soeo S 3.0 10.00 36X 2.0 3 19 45 3 1 1 5.8
1 21716 68728 546592 53100 ] 3.0 5.G0 12X 5 8 19 64 3 2 1 Saf
I 2177 68723 S46582 5300 4 2.0 2.c0 FX- 5 4 14 10 3 1 1 5.8
I 2178 69920 546015 4es50 11 5.0 5.00 12X 2.0 4 19 33 3 1 1 5.8
1 2173 69850 545024 5100 11 3.0 .50 - 12X% S ) 14 21 hd 2 1 S8
I 2130 69890 ‘S46045 4800 11 "N 240G 18X 1.0 S 14 11 3 2 1 5.8
1 2181 69925 546080 4e00 11 N N N 7 23 20 3 2 1 5.8
1 2182 €9815 5462320 yepga 10 2.0 1.C0 2x_1.0 2 11 4 3 1 1 S8
1 2183 63731 546210 c0s0 10 1.0 1.0C 12X 1.0 S 11 63 3 1 1 5.8
1 2184 63749 546152 . S35C 11 1.5 N 36X 3.0 12 11 76 3 1 1 5.8 ous
I 2185 £9135 546195 5400 5 2.0 - N 36X .2.0 3 11 113 [ 1 1 5.8 sen
I Z18s €S132 BUE170 . S511C 4 2.0 .13 3X 5 Y 11 11 4§ 1 1 5.8 s
B I 2127 63100 546130 5100 4 2.0 10.00 30X 2.0 10 11 1c 4 1 ‘1 - 5.8
i I 21es 69115 546215 5400 5 1.0 1C.060 _36x 3.0 5 17 18 4 1 1 5.8
T I 2139 691C6 Sug 221 £425 3 1.0 3.C0 5X 1.0 3 5 14 4 1 1 5.8
5 I 2150 6sCEe S4£191 5CS50 4y 2.0 5.00 "8X 1.0 7 17 41 4 1 1 5.8 > i
_ e : e : — ) e




(PAN SAMP® X CORD Y CORD ELEV FORM TEMP FLOW SIZE cu P5 N ACIC TYPE TuRS PH
T 2191 63080 546222 5200 5 2.0 u5.00 72X 5.0 3 11 8 5 1 1 5.8
I 2192 69099 S4E24C 55C0 5 2.0 45.00 30X 3.0 s 11 » 28 4 1 1 Se8
I 2133 63180 5496239 §600 S N 20.00 30x 5 3 11 103 4 1 1 5.8 .
\_ I 21%a €2165 S4F260C 62100 s 1.0 .13 316X 5 7 11 1 4 - 1 1 5.8 see J
(I 213S 69156 S46270 6350 3 N 5.00 . 42X . S 3 5 16 4 1 1 5.8
I 219%¢ 62142 S4€277 §250 S 1.0 10.G0 3EX 5 8 11 5C 4 1 1 5.8
I 2127 69132 S46290 _e4sC S5 2.0 15.00 - 1?x 1.0 . 8. 11 3% 4.l .1 __ 5.8 -
I 2198 €£2180 546301 6400 S 2.0 15.00 12X 1.0 4 11 51 4 1 1 5.8 ’
I 2199 69093 S4£307 | €250 5 2.0 2.00 12% 5 5 11 63 4 1 1 5.8
1 2200 €720 Su4E4k2.__8EGO__ B8 1.0_ 15.C0 18X 1.0 4 17 42 a 1 1 S8
1 2201 69760 546476 4950 8 S 50.00 72X 1.0 3 11 31 4 1 1 5.8
1 2252 £95C8 S4E4TS s100 8 1.0 4c.cq 3EY 6.0 7 17 23 4 1 1 5.8
1 27c3 69335 S4E499 5215 7 1.0 4G.00 - 48X 4.0 3 17 23 Yy 1 1 5.3
1 zocu €9870 S4E503 s4cQ 3 1.0 25.00 TEX 2.0 4 11 15 4 1 1 S.8
1 2208 £39C5 S4ES03 5700 7 1.0 .13 36X 5 11 17 41 4 1 1 Se8
I 22CE 65937 546497 €000 8 1.0 1.00  12% 1.0 3 7 20 4 1 1 Sad
. 1 2207 69935 SuGusn 5300 8 1.0 1.00 12X 1.0 7 24 51 u 1 1 5.8
i I z2cs €£397C 46470 €400 9 1.0 «50 3X S 4 24 38 4 1 1 5.8 !
122598 68512 546630 42919 2 ~ 3.0 1.00 3X 5 4 24 14 4 1 1 S8 i
I 2210 €848y 54(551 5090 1 2.0 15.00 ECX 1.C 4 24 20 y 1 3 5S4
1 2211 684931 SUGS41 s1C0 1 5 10.00 2uX 3.0 7 17 23 4 1 1 5.3
I 2212 £8502 546520 5300 2 1.5 N N 2 17 32 q 2 1 a8 se's
I 2213 635CG 5463510 5350 2 S 45.00 9eR 5 4 17 5 4 1 1 S.8
I 2213 £8601 546508 . S4lO 2 1.0 N N 2 30 a 4 2 1 5.8 .es i
I 2218 623599 546408 5400 2 3.0 1.00 3 ) 2 24 19 y 1 1 5.8 ) ———t
I 2216 68456 SUC473 s5E0 - 2 1.C 15.C0 z4X 3.C 7 2n k1 4 1 1 5.8
I 2217 63430 SuBuL2 5830 2 1.0 10.30 24X 3.0 10 11 S1 4 1 1 5.8
I 2218 €809 S4€430 5930 2 1.0 15.00 3FX 2.0 19 17 10 ] 1 1 548 ]
1 2719 6RUG2 SufR491T  Su0Q0 1 1.5 60.00 72X 240 10 17 39 4 1 1 5.8 i
1 2220 63uel S4E508  s4CQ 1 3.C N N 7 11 8 4 2 2 Se8 oote ' 3
1 2221 62417 546513 5225 1 2.C 45.60 36X _1,.C 9 17 57 4__ 1 1 5.4 .
1 2222 €£478 SLESIC 5120 1 2.C 206.CC 26X 1.0 38 17 59 4 1 1 S.8
I 2223 63477 546560 5190 1 3.0 25.00 35X 2.0 4 32 S 4y 1 1 S.8
1 zz22a 68446 SUESEL £550 2 3.0 1C.00 3EX 1.0 2 30 6C 4 1 1 5.8
I 2225 68406 546561 5830 2 4.0 10.G0 24X 1.5 4 11 51 4 1 1 5.8 !
1 2226 68361 SUGSE0 €200 2 .0 5.C0 24X 2.0 7 24 41 4 1, 1 S.8 :
I' 2227 70530 54543C 5130 3 2.0 75.C0 72X 2.0 7 24 20 4 1 1 5.8
I 2228 7C615 Sucus3 5300 - 8 1.0 75.00 48X 4.0 3 36 21 4§ 2 1 - 5.8
I 2229 76622 5454GC 5300 8 4.0 13 4x 5 7 36 21 4 2 1 S.8
I _z27C 7CE29 54567¢ 5350 e 2.5 £0.00 48X 4.0 T 17 15 4 1 1 S8
I 2231 715662 54549C 5425 8 245 40.30 36X 6.0 7 24 42 yq 1 1 5.8
T 22712 7C671 545503 sere 8 2.5 SC.GG6 . U4EX 2.0 3 24 17 4 1 1 5e8
I 2333 70661 545529 56N0 3 2.0 50.00 36X 3.0 4 17 38 [ 1 1 98 —
I z2:2 7C665 545570 S8C0 9 2.0 35.CC 42X 1.0 3 24 31 4 1 1 5.8
I 2736 70656 545590 5980 . 9 2.0 20.00 30X 2.0 4 36 17 4 1 1 S8
I 2227 7CE859 S4ycuc8 5500 8 2.0 __50.00 4nx 2.0 11 30 1118 1 1 528 B
I 2238 0714 455086 5550 8 2.0 4G.C0 . 35X 2.0 7 24 85 4. 1 1 S.8 '
1 2239 76150 545516 SETS 8 2.0 40.C0 36X 3.C 14 24 50 y 1 1 Se8
1 2240 707.80 545545 5800 8 2.0 30.00 35X 2.0 11 11 43 4 1 1 5e8
I 2241 70730 €45533 €C00 8 2.0 N N 9 11 17 4 2 1 Sef
B I 2242 75300 535560 sac0 8 1.0 20.01 2ux 2. 13 24 50 4 1 1 Se8
i I 2243 70501 45583 £CON 8 1.0 $.C0 17X 1.0 7 24 9 4 1 1 5.8
T I 2749 70819 545533 61C0 8 1.0 .00 2X 1.0 9 17 15 4 1 1 543 [
5 I 2245 76004 546020 0 S6CO0 11 2.0 25.00 ICX 2.0 13 17 54 4 1 1 S.8 g '
. 2
TN J




;i

L0 SR

(" FAN SAFP3 X CORD Y CORD ELEV FCRM  T1eMP  FLCW S1ZE cU . FB ZN  ACID TYPE TUPB - PH
I I 2218 70030 545031 5100 11 2.0  50.G0 36X 1.9 10 17 59 4 1- 1 S.8
I 2247 700089 S4E031 5300 12 3.0 5.0C X 8 12 17 54 4. 3 1. 5.8
I 2248 70045 546041 5310 12 3.5 «13 3% 5 10 24 43 & 2 1 Se8
\_ I 2243 70C50 546050 5310 12 3.0 N N 9 24 124 2. 1 Se8 ses N -7
( I 22sC 7GGS3 S4605C 5300 12 2.5 50.00 . 24X 1.5 3 17 10 4 1 1 Se8
I 2251 76C66 S4606C 5360 12 Z.0 «50 3X 1.0 - 8 28, 18 4 2 1 5.8
1- 2252 70672 546070 5450 12 3.0 5.00 3% 1.5 4 17 234 2 1 5.8
1 2053 70082 s46077  S5CO 12 2.0 2.00 12x 1.0 2 17 8 a4 1 1 5.8
I 2254 70830 546072 5300 11 2.0 S.0C 12X 1.0 2 17 317 4 1 1 5.8
1 2255 7CC0S S4ECSS 5050 11 2.0 5.G0 12X 1.0 11 30 62 4 1 1 5.8
I 2256 63281 547125  45C0 15 1.5  10.00 18X 1.0 4 11 19 & 1 1 5.8
1 2257 63270 547120 4600 15 2.0 .C6 2% 5 6 11 15 4 2 2. S.8
I 2258 63240 547102 %600 15 . 2. 15.00 48X 3.0 5 11 38 4 1 1 5.8
I 235¢ €93235 §47090 4625 15 3.5 2.00 4x 5 5 1e 20 4 2 1 5.8
I 2260 63213 S47069 4700 1S 2.0 1C.CO 4ex 5.0 4 5 38 4 1 1 5.3
I 2281 §921C 47055 4710 15 - 1.5 1.00 2% S 2 11 104 2 1 - 5.8 .
I 2282 €2173 S47049 4800 15 1.0 20.00 36X 2.0 3 11 11 4 1 1 5.8
I 2263 69142 547022  4sC0 15 1.0 15.C0 20X 2.0 4 11 18 4 1 1 5.8
I 2258 £3112 547008  S025 14 2.0 20.00 36X 2.5 5 11 23 ___ 4 1 1 5.8 —_— .
I~ 2765 63084 546985 51E0 14 5 2G.CO 24X 1.0 ] 11 10 & 1 1. 5.8
I 2766 6904s Su694C 5700 3 1.0 30.60 48X 4.0 5 s 25 4 1 1 5.8
I 27617 €3090 S46367 6020 & 5. 2C.CQ 26X_2.0 y 11 224 1 1 SeB
1 2258 69025 546810 K230 S S N N 6 18 21 4 ©3 1 . S.8
1 zz89 65319 536964 . 4580 1S 2.0 5.00 12% 1.0 5 1e 33 4 1 1 S.e
12210 €3282 546952 8725 15 2.0 5.00 124 1.0 4 11 104 1 1 5.5
I z2:z11 €2735 547292 4810 15 1.5 1.00 ex 85 ] 11 18 - 8§ 1 1 Sk .
1 2272 69776 S47275 4960 15 2.0 1.00 12X 1.0 3 11 8 4 1 1 S.8 :
12273 £3723 547259  SCe0_ 15 2.0 430 E£X 1.0 3 18 b g 1 1 5.8 :
1 2274 €5685 547215 4825 1S 1.0 3.00 12X 1.5 3 11 29 4 2 1 S8
1 2215 €9658 547154 4810 15 2.C 1.50 36X 1.0 3 11 25 4 2 1 S.8
12278 £3632 S47160__ 4790 15 1.5 1.40 4x_ .5 4 11 36.._.4 2 1 Sef -
I 2277 £3280 547025  459C 15 2.0 20.t0 26X 2.0 5. 11 25 4 1 1 5.8
1 2278 £§3240 547002 4700 15 2.0  2C.00 36X 2.0 6 24 13 4 1 1 5.8
12279 §9225 586986 4750 15 3.0 5.00 12X 1.0 4 5 154 2 1 S.8
; 1 2z2s¢C 69201 46970 4890 15 2.0 10.c0 24x 1.0 4 11 31 4 1 1 5.8 3
: I 2281 62190 S469EG 4885 14 3.0 5.00 12x 1.0 6 11 38 4 2, 1 Se8 ‘
1 2282 69169 506916 53175 1 2.0 5.00 12x .S 4 11 128 1 1 S.8 P
I Zoes 7C010 546830 53C0 6 5 sc.cd e6X 4.0 5 11 51 ¢ 1 1. 5.8
I 2234 63986 546875 5390 7 S ZC.00 72X 4.0 6 11 66 4. 1 1. S.8
1 2285 69950 S4E530 5450 6 5 _3C.00 43x 3.0 2 18 164 1 1 5.8
I 27486 63915 546300 5590 5 5 20.00 36X 3.0 3 11 41 4 1 1 5.8
1 2287 £€2823 546785 S6GO0 S 5 30.00 72X 4.0 3 11 37 4 1 1 5.8
1 2238 70012 546900 S3C0 8 S___25.00 48X 4.0 2 11 53 4 1 1. 5.8
1 2289 - €9930 546905  S500 7 5 20.00 26X 2.0 2 5 15 4 1 1 Se8 -
1 229¢C 69955 546910 56C0 S 5 20.040 26X 2.0 2 11 55 & 1 1 5.8
1 2291 69545 546933 S960 7 5 5.00 i2x 1.0 3 11 105 4 A 1 5.8
1 2792 70360 547130 43800 1S S .50 4x S 4 11 31 4 2 1 5«8
1 2293 70355 S47070 4825 15 1.5 «06 8X S 4 11 28 4 2 1 5.8
I 2234 70380 547106 4800 15 5 .13 3 5 9 11 97 _ 4 2 1 Se8
. I 2385 70363 547155  4E5D 15 2.0 +13 4x S 6. ie U4 2 1 S.
H I 2236 70385 546950 4275 6 4.0 5.00 48X 1+5 5 11 65 4 1 1 5.8
i I 2237 76350 SUE9SSs 4900 7 4.5 2.0 36X. 1.0 5 5 43 4 - 2 1 5.8 - )
T I+ 223% 70345 S46345  S5C00 7 5.0 N 48X 3.0 14 18 53 4 1 1 S.8 ‘
' I 2239 70338 54E972 505C 7 3.5 3.00 12X 1.G 3 11 12 4 2 1 5.8 g .
. . s — i N
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(" MAN SARPE

ACIC YYPE TURS

X CORD Y CORD ELEV FGRM  TEMF  FLOW SIZE P8
I 2300 70350 546937 4950 6 S 5.00 36X 3.0 1 g 2 1 5.8
i 2301 58582 587499 490G 15 S  16.00 48X 3.0 18 4. 1 1 5.8
1 2302 68560 547520  488C 15 5 10.00 36X ‘1.5 11 « 1 1 5«A
(1 2703 €83510 547540 4700 15 4.0 __15.G0 36X 3.0 11 4 1 1 S8 2
(1 23ca 70045 S4535C 4960 12 3.0 N 18X 2.0 11 [ 2 2 5.8 Py B
J  3aco 70973 €4E433 €400 3 2.5 2.0C 48X12.0 1s0 2 X 1 5.8 ‘
J 3001 70346 546454  S7C0 3 2.5 N 12x_2.0 212 2 1 1 Saf
J  36c2 7¢943 S4€u6y ECCO 3 4.5 N N 236 2 H 1 5.8 s
J 3c03 70918 546462  S8CO0 3 3.0 N 66X12.0 159 2 1 1 5.8
J_3CCu 709C3 s4yfue8l 6000 3 3.0 1.50 30X 4.0 212 2 1 ‘1 5.4
J  30GS 70900 S46493 6170 3 4.0 1.C0 & s 110 2 1 1 5.8
4 3ros 70952 SUEEH2  EECT 8 4.0 .50 2u% 4.0 110 2 1 1 5.8
J__ 3207 70946 SuE64) 6500 7 5.0 2.00 48% 6.0 110 2 1 1 5.3
J o 3res 70339 SUEE78 K400 B 5.0 2.0n 12x 2.0 150 2 1 1 5.8
J 3009 70332 S4e591 e300 7 5.0 2.00 12x 5 73 2 1 1 5.3
| J 3C16 702981 546558 _ 6250 7 6.0 1.50 16X 2.5 213 2 1 1 L8
J 3011 73989 S4gS46  6CCO 6 5.0 1.00 5X 2.0 184. 2 2 1 5.9
J 3012 71000 S46530  58CO0. 6 5.0 3.00 2ux16.0 13 2 1 1 5.8
J 3013 75380 546498 58550 3 5.0 6.00 84X 5.0 3 35 2 1 1 ._Sa8 o
4 3014 709%e S4E4e7 5490 3 5.0 6.00 6CX €.0 8 34 2 1 1 5.8
J 3015 71169 54€233 6600 S 3.0 .67 N : 4 14 2 1 r 5.8 ase
J 3018 71178 Sug248 €500 S 3.0 .33 N X 34 2 2 1 5.8
J 3017 71179 545242 6300 5 3.0 1.90 18X 5.C 19 29 2 1 1 5.8
J 3018 71191 46240 0S50 5 640 1.50 12x zZ.0 €6 38 2 1 1 5.8
J_ 3013 71223 546231 5550 S 4.0 3.00 24%x 3.0 2 ] 2 1 1 5.8
J 3czo 71281 S46202 S350 4 5.0 3.00 24X 3.0 3 E 2 1 1 5.8
J 3021 71295 Su6187  S5300 4 5.5 3.00 36X 2.0 5 29 2 1 1 5.8
J 3022 71329 S4E17C_ SECO_ 4- S 5.0 4.00 46X €.C 13 14 2 1 1 £.8
J 3023 71345 546165 5950 4 2.5 2.00 24X 5.0 5 13 2 1 1 5.9
J 3028 71320 S461843 6200 S 3.0 3.00 18X 7.0 3 23 2 1 1 5.8
J__302S 71329 Sue138 _ EECT S 3.0 2.00 24X 5.0 Yy 29 2 1 1 .. S.8 -
J 3026 71372 S4E138  E5CC 5 3.0 2.00 18X 6.0 3 14 2 1 1 5.8
J 3327 71350 S46128 6560 S 3.0 1.00 12X 2.6 2 19 2 1 1 5.8
J_3c2¢ 71970 545540 4°50 15 7.0 1.00 12X 2.0 9 31 2 1 1 Sef
J 3n23 71957 54556C 50180 15 e.0 1.00 £X 3.0 6 12 2 1 1 5.8
J 3230 71320 c45550 5206 4 8.0 .75 12¥ 1.0 g 12 2 -1 ! 5.8 s
J 3231 71845 545550 5600 3 8.0 2,00 12% 6.0 8 12 2 1 1 5.8 i -
J~ 3052 71830 cusg46 6050 3 8.0 1.n0 16X 1.0 3 12 2 1 1 5.8
J  3c33 71833 545673 6100 3 3.0 N N . 4 17 2 v 1 5.8 see
J_3C24 71860 545548 5500 3 8.0 3.00 EUXZ4.C 3 17 2 1 1 5.8
J 3a3s 71350 S45555 5700 3 8.C .33 12x 5 8 12 2 1 1 5.8
J  IC3E 71579 565560 5210 3 €. 16.50 18x 2.0 € 24 2 1 1 5.8
J__3¢37 719C0 545365 5500 _ 4 7.0 3.00 12X 6.0 11 14 2 L 1 5a8.
37 3032s 71880 Su5376 S5e00 &~ 5 7.3 2.00 16X 6.0 5 11 2 1 1 5.8
J 039 71881 S45335 5200 4 8.0 2.00 18X 6.0 6 14 2 1 1 5.8
J 3540 71872 545380 5950 5 6.0 1.59 4x.__ 5 6 14 2 1 1. 5e8
J 3041 713CS . 545373 5550 4 7.0 2.co 18X 1.0 11 24 2 1 1 5.8
J3ca2 71859 545397 5350 4 7.0 2.00 12x 5 g 9 2 1 1 5.8
J 3743 71250 545370 610G S 5.0 3.00 12x__ 5 4 9 2 1 ] 5.8
J 3Cas 71855 s4s3s4 5200 4- S 8.0 1.59 N 3 S 2 1 1 5.8
J 3085 71870 545337 5250 4 5.0 2.00 . 24X 3.C 3 14 2 1 1 5.8
J_3Cue 71212 €4£352 5250 4 7.0 3.00 . EDX1E.O 8 H 2 1 1 S8
JT 384y 71812 §45290 5600 5 11.0 N N 10 11 2 2 1 5.8 see
J 3048 71607 545289 5700 5 3.5  50.00 EGX1E.C s 11 2 H 1 5.2
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J 3049 71600 S45280 5850 5 9.0 20.00 12X 6.0 13 35 61 2 2 1 5.8
J 3050 71564 545265 €150 S 4.0 - 50.80  96X18.C 5 11 12 2 1 1 5.8
J 3051 71580 545270 6050 5 2.0 N N 4y 11 29 2 2 1 5.8 sse
__J  3c52 71491 545210  G4CO S 2.0 45,60 5X 1.0 10 17 ‘53 2 2. 1 5.8 R
( J 3053 71455 545134 6690 5 2.0 50.0C 12X 2.0 6 11 27 2 1 1 5.8
J 30%8 71830 545150 6690 5 2.0 20.cCO 36X12.0 8 17 51 2 1 1 5.8
J... 3055 71460 S5a5160 6600 - 5 .2.C__ _45.00 42X 5.0 6 11 56 .2 2 1 5.8
J 3nse 71480 s45192 6490 S 4.0 5C.C00 72X 5.0 3 11 10 2 1 1 5.8
J 3057 71679 545290 5410 5 4.0 50.00 12X12.0 5 11 35 2 S 1 5.8
J 3058 71CFR9 SuE09Y SE25 6 4.0 50.00 60X 3.0 _ I & 19 - 21 1.___5S.8
T3 3as97 T Tniase T Tsyel42 T 62C0 1 9.0 77 1090 12x s 4 11 14 2 2 1 s.a
J 3080 71051 S§6131 €100 7 3.5 50.C0 48X 6.0 5 11 12 2 1 1 5.8
J 61l 71041 S4E163 6450 8 7.0 48X 1.0 5 11 20 2 1 1 5.8 sse
O 3682 T 1130 T S46155 | €050 5 3.5 grX 2.C 8 17 19 2 1 1 5.8
J 3ce3 71142 546132 SES0 s 5.5 12X 1.0 4 11 g 2 1 1 5.8 ves
J_3r6n 70996 54029 5875 8 2.0 5C.00 72X 1.0 24 11 2 2 1 3 . 5.8
J 3058 in9cs SUA012 £500 ] 1.0 50.00 60X 1.0 9 Zu 27 2 1 1 5.8
. J 3568 70955 S4EO4E  Eue0 . 8 2.0 50.00 36X 6.0 14 11 137 2 1 - 1 5.8 i
J_ 3087 71459 545917 5350 8 2.0 30.00 36X 2.C 11 11 71 2. 1 5.8 A
J7 3068 71480 45890 5800 5 1.0 16.00 _ 12X 1.G 7 24 s@ 2 1’ 1 5.8 |
J 3059 71873 545587 58C0 3 2.C S.00 12X 1.0 24 11 59 2 1 1 S.8
J 3870 71478 548373 s°E0 - § 2.0 z.00 25X 5.0 11 11 4r__ 2 1 1 Se8 }
J 3071 71485 545859 6350 S N "N N 11 24 29 2 1 1 5.8
J 3072 71493 545858 6500 S N N N 4 11 64 2 1 1 5.8
J 3013 71566 . 5459345 400 - 3 3.0 10,00 28X _4.0 6 § 0 2 1 1 S.8
J 3674 71576 45932 590 3 2.0 25.00 16¥ 1.G 4 11 19 -2 1 1 5.8
J 3075 71580 545943 s630 & 1.5 7.00 12X 1.0 8 11 32 2 1 1 5.8
J_2mME 71585 cyeaug 5120 3 2.0 5.00 12X 2.0 9 11 25 2 1 1 5.8
J 3017 715491 545939 57100 3 1.0 5.00 18X 6.0 21 11 33 2 1 1 5.2
J 3078 71593 545938 5700 1 1.0 3.00 €X 2.0 8 17 327 2 1 1 S.8
J 30719 71605 5459386 5625 . 5 1.5 20.00 850X 1.0 6 17 252 1 1 Se8
J 30sC 71591 56453988  S49C 5 4.0 5.C0 42X 4.C 5 11 It 2 1 1 5.8
J 3081 71560 46022 S160 15 4.0 $.00 36X Ge0 8 11 12 2 1 1 S.8
J 3082 7C828 546525 SEL0 3 2.0 __5C.CC HEX 5.C 5 11 60 2 1 1 S5e8
: J 3083 70742 546544 S7C0 4 2.5 S0.CC 60X 6.0 4 N 8 2 1 1 S.8 ¢
: J . 30ae 70753 540633 5325 8 1.0 SC.00 20X C.0 6 11 19 2 1, 1 5.8
J 3985 76738 546792 57150 8 3.0 10.00 - 35X 4.0 5 11 21 2 2 1 5.8
J 3086 70726 S46776 $65C 8 3.0 S .00 S12% 2.0 6 N 10 2 2 1 Se&
J 3687 70640 546739 5200 3 3.0 5.00 4AX 2.0 3 11 56 2 1 1. S.8
J 3028 70578 546826 5CC0 T 2.5 25.00 12X 2.0 4 11 102 1 3 5.8
J 3389 70542 S46850 5100 7 3.0 1.00 12X 1.5 9 24 10 2 1 1 5.8
J 3080 68600 547102  ©40OC 3- 4 2.0 50.C0 72% 3.G 9 24 27 3 1 1 5.8
J_ 3091 §359C . 547088 €110 y 2.0 1.00 12x.1.0 15 11 23 3 2 1 5.8
J 3092 68538 547070 615D 5 2.0 5.00 18X 3.0 5 17 21 .3 2 S 17 5.8
J 3092 63570 S547C6S €200 5 2.0 50.00 48X €.0 y 24 20 3 1 1 5.8
J 3Cosg £8555 47025 E500 S 4.0 ©0.00 5CX12.0 2 21 e 2 1 1 Se8
J~ 3335 63541 S4E975 6€10 . 5 4,0 1.00 18X 2.6 2 11 19 3 2 1 5.8
J  3Co9€ €9533 546385 €E00 S 5.0 10.GC 48X E.0 2 11 14 3 1 1 5.8
J 3037 $8530 545968 6630 5 3.0 10.00 12X 6.0 & 11 20 3 2 1 5.8
- J 3Cas 68505 546992 7t00 5 2.5 15.00 24X12.C 2 87 10 3 2 1 S.8
: J 3099 6€35C2 546979 6850 s 1.5 5.00 12% 1.0 s 11 11 3 2 1 5.8
3 J 310C §8508 c467N €775 S - 2.5 16.00 - 16X €.0C 3 17 33 3 1 1 S8
] J  3iCct 68313 45990 5500 3 4.5 50.G0 72X 6.C 7 & 8 3 S | 5.8
H J 3162 63340 547001 £120 3 6.5 1.00 EX 1.0 10 11 z8 3 2 1 S.6 >
. ’ : AT e s i e = N et e 2 oo e e« D i
H
R /R




. FIPEAN . - .

Haaten

R

FLOW

( FAN SAMPK X CORD Y CORD ELEV FORM TEMP SIZE cu PB N ACID TYPE TURB PH )
J 3193 69350 536992 6000 3 4.5 50.00 84X 6.0 8 3 2 3 1 1 5.8
J  31Cs 68370C S4E995 €400 5 4.5 25.C0 36X 1.0 8 11 23 3. 1 1 5.8
J 3105 63390 SUG994 68C0 5 4.¢ 25.00 24X 3.0 7 N 5 3 1 1 5.8
\__J 31C86 68411 S4E£999 7300 5 5.0 25.00 36X 6.0 7 11 8 3 1 1 5.8
( J 3107 68475 547033 6500 4 3.0 5.00 12X 1.0 9 11 8 z 1 1 5.8
J 3108 €8378 547048 E4CO 4 3.0 5.C0 36% 1.0 7 11 N 3 2 1 5.8
J 3109 68393 547065 6000 4 4.5 5.00 12x_1.0 8 S 33 2 1 1 5.8
J 3110 68375 s47C390 SE00 3 4.0 10.c0 18X 2.0 7 N N 3 1 1 5.8
J 311 63339 547125 €250 .S 3.0 25.00 12X 3.0 5 11 3 3 1 1 3.8
J 3112 69213 SUE419 6725 s 1.5 25.00 18% 2.0 11 N - 15 3 1 1 Se8
J 3113 €32C1 546339 55C0 [ 4,5 2.90 €% 1.0 4 17 10 3 1 1 5.8
J 3114 £3263 €43430. SC0SQ0 4y 4,5 5,00 12% 2.0 3 11 28 3 1 1 S.8
J 3115 69133 545630 5680 6 8.5 50.00 S6% 8.0 7 17 18 2 1 1 S8
J 3116 €9170 S45€80 ] 7 5.0 2.00 12X 2.0 9 24 37 3 2 1 Se2
J 3117 63239 545751 5360 & 8.0 s0.00 72X¥2.0 s 11 2 3 1 1 S.e
J 1118 €920 cu5800 5RSC 5 6.0 5C.C0 _132X12.0 5 11 10 3 1 1 546
J 3123 71106 SuE947 s400 15 N 15.00 36X 1.0 7 11 16 3 1 1 5.8
J 3124 71133 547057 4220 15 1.C 1.00 24X 2.0 -9 29 18 3 1 1 5.8
J_ 3125 71246 547C568 ugsn 15 3.8 2.00 72X _ 1.0 7 29 25 z 1 1 S8
N 71278 s47072 4850 15° 1.G 1.00 12X 1.C 7 3y 15 3 1 1 5.8
J 3127 71220 546983 sCG0 1S N 1.00 24X 3.0 12 19 11 3 1 1 5.8
J 3128 71164 546917 5280 _ 15 1.0 1.00 12X_2.0 4 14 ) 3 1 1 Saf
J 3129 . 69645 545625 6680 9 N N N s 14 51 3 3. 1 - S8
J 313G €9€96 545620 6500 9 1.0 25.00 60X 6.0 4 9 41 3 1 1 Sl
J 3131 69700 545650 6580 e-10 1.0 10.00 36X 3.0 3 13 [ 3 1 1 5.3
J 3122 69717 545629 €350 9 1.5 .10 N S 9 st 3 2 1 ‘5.8
J 3133 63740 545620 6000 9 5 10.C0 84X 6.0 8 24 15 3 1 1 5.8
J 3124 £9756 45528 5€90 9 1.C 50.00 ECX 3.0 1 9 12 3 1 1 Se8
J 3135 69770 545572 S400 8 1.0 5C.00. 6CX 5.0 11 24 25 3 1 1 5.8
J 312% gs7e0 545525 5100 s 1.5 10.06" 24X 6.C 4y 14 15 3 1 1 5.8
J 3137 68331 546360 5cen 5 2.5 <10 12X 3.0 7 9 9 3 ] 1 5.8 —
J 3138 63CC2 S4E353 5500 5 1.0 o5 Zx 1.0 ] 23 41 3 1 1 S.8
J 3138 69040 546375 61C0 5 5 1.00 60X 3.0 ] 11 74 3 1 1 5.8
J 31a0 62070 S4E3gl E8C0 5 2.0 . +25 1X 3.0 10 24 17 3 1 1 5.8
J 181 69069 Su5 396 €930 3 3.5 .10 1Xx B 8 11 3 3 1 1 5.8
J 3142 69C 30 £46333 €500 5 2.0 10.c0 24X 3.0 8 24 21 3 ) S 1 5.8
J 3143 63C71 S46307 5920 - S 1.0 1.00 12X 2.0 5" 24 8 3 1 1 5.8
J  31ag €9015 5uE261 S5G00 4 1.0 1.C0 24X 3.0 Y 36 31 3 1 1 Se8
J 3145 63769 545945 5150 11 2.C 25.0C 6GX12.0 10 11 28 .3 1 1 5.8
J 3146 69712 S4E3ICS snu0__ 10 N N N i 7 11 15 2 1 3 Sa8 see
J 3147 69610 SuG430 4900 8 1.0 1.00 36X 2.0 3 17 10 3 2 1 Sef
J 3148 €9615 S4Eu43 4750 8 1.0 1.60 36X 2.0 8 24 33 4 2 1 5.8
J_ 3149 69270 546170 5850 5 2.0 3.00 S5X_ 1.0 (] 5 21 ) 1 1 5.8
J 3150 63265 S46126 €200 S 2. 5.C0 £X 1.C Yy 17 81 4y 1 1 5.8
J 3151 69221 46230 6350 s 2.0 S.o00 EX 1.0 3 11 32 4 1 1 Se8
J 3152 €9179 546182 4900 S 2.0 5.06C 12X 1.0 5 24 20 4 b 1 S8
J 3153 €9184 - S46180 S410 5 2.0 $.00 12X 1.0 3 11 S 4 1 1 5.8 R
J 3158 69175 S4E160 5260 s 2.0 5.0C 12X 1.0 7 11 29 4 1 1 58
J 3155 70250 545541 5100 11 2.0 N 24X 2.0 32 24 a7 ] 1 1 S8
J 3156 70232 545581 5260 11 2.0 N. 60X12.0 3 17 & 4 1 1 5.8 s
J 2157 70150 545580 4930 11 2.5 .10 12X 1.0 4 11 3 0u 1 1 5.8 :
J 3158 7€151 545760 s05C 11 2.C N £X 1.0 7 11 23 4 2 1 5.8
J_ 3153 76395 548L60 €160 10 3.0 10.00 35X 6.0 15 17 87 4 1 1 5.3
J  316C 70319 545490 5250 10 2.5 .10 12X 2.0 3 11 17 4 2 1 5.8 >
: . \ » R
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J 3161 70330 535528 5400 11 3.0 .05 12X 1.0 .5 5 5 4 2 1 5.8
J 3162 70329 545540 5700 1% 3.0 .10 12x 2.0 5 11 11 4 2 1 5.8
J 3163 70328 545561  £310 11l 3.0 s10 12X 1.0 4 11 43 4 2 1 5.8
\__J_315¢% 70345 545581 5770 11 3.0  50.80 24X 3.0 10 11 1. _ 8 1 1 5.8 -
( J 3165 68668 S47151 5820 1 N 50.G0 . 72X1'8.0 11 30 33 4 1 1 5.8 Y
J 3166 68682 s4716C 5810 1 5 .20 18X 2.0 14 24 st 4 2 1 5.8
J_ 3167 68709 547161 5710 1 2.0 1.00 24X 2.0 ) 11 2_ & 2- ! 5.8
J  31c8 6B761 547200 s200 1 2.C  50.00 60X .0 3 5 32 a. 1 1 5.8
J 3189 68259 547120 4660 15 2.0 50.00 72X 6.0 8 5 L2 1 1 5.8 v
J_317C 71013 54496C_ 6250 8 1.0 1e.00 E0X 3.0 4 . 24 42 & 1 1 5.¢ i
J nn 71020 544978 6230 8 1.5 .10 30X 7.0 7 21 79 4 1 1 5.8
Joo3112 71024 584304 6290 B 2.5 50 Yex .0 8 17 28 4 2 3 5.8
J 3173 71004 6250 8 2.5 .33 24% 1.0 ? 11 20 4 2 3 5.3
J 3174 70960 6000 8 1.0 50.00 36x172.0 3 - 17 45 4 1 1 5.8
J 3175 709870 sana 8 1.0 5C.CO T ouPx 8.0 11 11 20y 4 1 1 ‘e
J_ 3176 70932 5700 8 1.5 50,00 3% 7.0 10 11 31 4 1 1 Sal) -
J 317 70892 S4513C 5510 8 1.5 .sC.00 43X 640 8’ 117 29 4 1 1 5.8 i
J 3178 7C072 545170 sS450 8 1.0 £06.0C 42X 6.0 ‘10 11 73 4 1 1 5.8 i
J_ 3179 70729 545201 S350 8 1.5 50.0C 43X 8.0 19 17 164 1 1 S5»4..
J 31gC 76040 S45983 5050 12 2.0 50.00 96X12.0 3 17 33 4 1 1 5.8
J 3ns1 70078 545986 5200 12 2.0 5C.00  144x30.0 11 24 . 29 .4 1 1 5.8
J 3182 76125 545988 5450 12 1.0  S0.00 _ YEX?4.0 11 17 1054 1 1 5.8
J 3183 70108 545389 5400 13 2.0 25.00 604 3.0 4 24 sS4 4 1 1 5.8
J 3134 7C1C1 su5985 S3I00 12-13 2.5 .50 2X 1.0 4 SE - 15 5 2 1 5.8
J_ 31385 1C 144 5459330 530002 1.5 3.00 3X 5 3 62 2p Y _2 i 5.8 [
J 3186 70160 545372 5500 12 2.0 3.00 3x S L 3 20y 2 1 5.8
J 31387 70178 565959  S600 12 1.5 3.00 48x S 9 24 24 4 1 1 5.8
43188 70218 S45923___ 5700 11 1.0_.._ T.C0_.__€0X__.S .2 24 208l 1l S.E -
J 3139 70240 545398 5900 11 1.0 3.0 s0X 5 9’ 36 23 4 1. 1. 5.8
J 2190 70264 545888 €300 11 1.0 2.00 4ex -5 2 11 10 4 1 1 5.8
J_ 3191 70290 ____54595C__ 6S10__11__ N 2.50 60X E.C 4 17 k3 S 1 USSP H
J 192 70330 su€z25 €350 11 N 2.60 48% 5 7 17 16 4 1 1 5.8 1
J 3193 70150 545992 5550 13 1.0. 50.00 72X 6.0 12 17 29 4 1 1 5.8
J 3198 . 70160 cusggu 5610 12 1.5 .10 12X 2.6 4 38 9_ .4 2 1 5.8
i J 3193 70179 S46007  S700 12 1.0 50.00 -108x12.0 [} 43 T 56 4 1 1 5.3
J 3195 70212 586017 5950 12 1.0 .05 €X 2.0 4 30 23 4 2, 1 5.8
Y3197 _ 70278 _  Suf029_ €0CO_ 12 5. SD.GO.... 36X 3.0 . 5. .24 . 104 . .1 1 5.8 S
J 3198 702456 46017  613C 12 1.0 .05 18X 6.0 3 11 15 4 2 8 SeB
J 3133 70266 546003 6300 12 1.5 .C5 N 1.0 2 11 28 4 2 1 5.8
J 3700 16280 €45008 €250 12 1.5 .05 EX 1.0 3 1 50 4 2 1 5.8
J 3201 76293 545938 6500 12 1.5 .50 48X 3.0 9 30. 21 & 2 1 5.8
J  32c2 70318 S45399  €55C 12 1.0 «50 2ux 2.0 11 24 M4 2 . 5.8
J_ 3203 70328 546004 6530 12 1.5 50.00 48x_3.0 1. 11 544 1 1 5.8 -
J 3208 70188 54ecze  S600 12 2.5  25.00 60X 4.0 16 24 42 4 1 1 5.8 :
J 3205 69620 s4e942 SN0 5 N 50.02 . 38X 7.0 2 13 80 4 1 1 5.8
J_ 2208 £9510 546921 _S£I0G S 5 ___S5G.CC 48X 5.0 2 18 63__ 4 1 1 5.8
4~ 3707 63607 SuEs536  59C0 S N 30.00 30X 3.0 2 11 32 4 1 1 5.8
J 3208 €3595 S46905  €0GC 5 3.0 .10 12X 2.0 6 11 ‘69 4 2 1 5.8
J 3209 63613 SuE3I6S5 5210 .5 1.0 50.C0 48%X12.0 4 11 65___ 4 1 1 5.8 .
J 3210 69552 547013  cSC00 1S Z2.C  50.C0 60X £.0 2 11 F1- 1 1 5.8
s J 3211 69540 547060 4200 15 2.5  50.00 36X 6.0 3 5 87 4 1 1 5.8
H J_ 3212 69635 546920  tusp S 5 1.50 72X _R.0 8 11 129 4 1 1 5,8
T J 3713 63650 $46905 5500 © & N 1.50 72X 8.0 9 11 34 4 1 1 5.8
§ J 3214 659679 S4E838  SECD S N .15 18X 6.0 7 5 145 4 t 1 5.8 >
: ' : . o
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(WAN SaHPE X CORO Y CORD  ELEV FORM  TEMP  FLOW sizE cu PB ZN  ACIC TYPE TURB  PH N
J 3215 69712 546915 6300 S N .38 48x12.C 9 19 g3 4 1 1 Se8
J 3216 63672 536862 S710 S N 1.50 60X €40 7 s 531 4 1 1 Se8
J 3217 69670 546952 5850 5 N 2% 2ux 5§ 7 n 16 4 1 1 548
\_J__3218 69693 S4Eg3C €10 S 5 15 sy .G 11 11 16____4 1 1. £e8 /
( J 3:19 63712 546838 5990 S "N 1.25 . 72X &£.0 5 11 37 4 1 2 | 5.8 i
J 3220 £9736 £4ES40  E1GO 5 N +50 60X 8.0 8 5 105 &4 1 1 5.8
J 3721 53750 SuE340 6225 5 N »25 24X 6.0 8 5 129 4 1 1 Sa8-
J 3222 €973 546826 E1CO 5 N 1.60 E0X E.0 4 11 28 4 1 1 - 5.8
J 3223 62733 546815 6180 5 1.0 .13 SX 5 4 18 20 4 3 1 S8
J__ 3228 621756 546777 €450 3 N .38 3Ex__S y N 16 4 1 L S.8
J 3205 69879 546260  48G0 10 2.5 1.c0 18X 1.0 3 11 20 4 2 2 5.8
J 3226 €£3595 S4E€255 4290 10 4.5 3.C0 16% 6.5 7 11 5 4 2 1 - 5.8
J 3227 §9885 546270 43R0 10 SeC .10 18X 2.0 5. 5 258 2 1. Sa8
J 3273 €9525 S4620C 400 1C 1.0 .G5 N. - s 5 33 4 1 1 5.8 sss
J 3229 70110 547048  SpCO 7 -5 30.G0 72X 7.0 4 11 83 & 1 1 5.8
J_ 3230 70092 547068 5150 7 N 5.00 12X 2,C 3 18 €8___ 4 2 1 5.8
) J 331 7GC71 547068 5210 15 2.0 1.00 25X 2.8 3 11 54 2 1 5.8 !
: J 3232 70038 S47069  £450 15 2.C 20.06 26X 6.0 2 11 87 4 1 1 . 5.s
J_ 3213 7CICG 47046 5050 15 2.5 «G5 12x 1.0 8 11 55 __ 4 2 2 S.3 S
J 301a 70094 547033 5050 15 3.0 16.C0 12X 3.C 4 11 83 4 2 1 - S.8
J 3235 72108 54716C 5180 15 N 2.00 12X 3.0 2 11 23 4 1 I 5.2
J_ 3236 70384 546871 49C0_ 6 1.5 50.00. £N0Xx12.0 4 12 38 4 1 1 Saf R
J 3237 70353 345360 5100 6 3.0 10.00 24X 6.0 5 18 35 4 2 1 5.8
J 3233 6113 s46888 5200 7 2.5 4G.CO 6CX24.C 4 11 54 4 1 1 Se8.
J_ 3238 18312 546352 4910 7 3.5 .05 12%X12.0 4 11 52 4 z 1 S8 i
J 3240 70230 547256  4e0C 15 5 10.60 12X 3.0 6 18 S0 4 H 1 5.8 ;
J 3201 70163 547197  $000 1% s 15.90 IEX 2.2 4 11 20 4 1 1 5.8
J 3242 0116 $47196 5150 1S N 1.00 12X 2,0 2 12 75 4 2 1 S.8
Jo 3243 70084 547196 5200 15 1.0 1.00 12X 1.0 4 11 sC 4 1 1 . 5.3
4 3z48 7CC3Y 547213  s30C 15 5 2.00 18%12.0 6 11 S6 4 1 1 5.8
J 3243 70161 547264 5980 15 S 500 24% 2.0 6 18 65 .4 1. 1 5.8
J 3248 €9932 547361 uesQ 15 3.5 1.20 24 2. 8 24 71 4 1 1. 5.8
J 3247 7GCSI 547345 47060 15 2.0 2.00 18X 6.0 4 18 33 4 1 1 5.8
K_agol 70910 S4E254 _ ECOD 6 3.0 .00 4% 1.5 3 17 5 2 1 1 Saf
) K ac02 70928 546238 6250 7 2.0 5.00 24X 2401 5 17 43 2 1 1 5.8
: K 4003 70966 S4EL98 6600 S 1.0 5.C0 24x 2.0 4 17 3 2 1, 1. 5.8
X__4cca 71013 546232 6850 7 1.0 8.00 36X 1.0 4 19 65 2 1 1 S.e8
K aCss 71012 t4e25C 6550 6 1.0 8.C0 48X 1.0 4 24 41 2 1 1 S.8
K 4CCé 71G18 S4E273 6300 S 2.0 6400 38X 1.0 5 24 35 2 1 1 5.0
‘K 4rg? 71£38 546318 S°c0 5 3,0 8.0 EX_2. y 24 4p 2 1 1 5.2
K 40C8 71088 546391 seno 3 4.6 3.0 . 36X 6.0 6 24 18 2 1: 1 - 5.8
K 4CCS 71141 Sug434  S4CO S 4.0 4.00 48X £.0 4 24 26 2 1 -1 5.8
K__4C10 71130 5457706200 S 4,0 1.00 £X___5 5 24 5 2 1 1 5.8
K 4C11 71130 S45731  €€5C E- 7 4. 1.c0 6X 5 6 30 332 1 "1 5.8
K 43512 71248 545460  62C0 S 1.0 5.00 24X 1.0 3 1 23 .2 1 1 SeB
K &aC13 71230 545457 €280 S 1.0 5.00 EX 2.0 4 11 172 i 1 5.8
K 4r14 71211 . 545451 €350 S 1.0 100.00 EOX 4.0 5 17 32 2 1 1 S8
K 401% 71162 £4s424  EE€S20 6 1.0 25.00 60X 4.0 5 17 s 2 1 1 Se8
K 8G16 71141 545412  £700 1 1.0 5.60 12x 1.0 3 11 20 2 1 1 543 —
K &c17 71120 s45339  ERPO 7 1.0 10.60 36X 2.0 5 11 32 1 1 5.8 i
s K 4018 71101 545336 6900 7 1.0 15.0GC 35X 2.0 4 17 10 2 1 1 5e8 |
H K aCle 71198 545381  EE5C  5- € 1.0 N N 6 30 11 2 1 3 5.8 see I
: K e020 7 71133 545336 6525 6 1.0 5.C0 12X 1.0 4 11 8 2 1 1 Se8 i
: X 8021 71218 §45352 €490 5 1.C 7C.G0 IEX 3.C 6 11 15 2 1 1 Se8 g
- . o~ o
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(HAN SAMPH X CORD Y CORD ELEV FORHN TEMP FLOW SIZt cu.  p8 ZN ACIC IYPE TURB PH
K 8n22 71244 545399 6400 s 1.0 5.00 2X 2.0 4 11 z 2 2 1 Se8
K 8r23 71260 45411 6320 S 2.0 15.C0 24X 2.¢C 4 11 .28 2 1 1 5.8
X 8028 71280 545445 6210 S 2.0 15.00 24X 2.0 5 17 18 2 1 1 S.8 ser
>_wKﬁ 8G2S 71?75 545872 €090 S - 3.0 80.00__ 36X _4.0 3 11 8___ 2 1 1 5.8 /
X a0ze 70526 5452711 %725 9 3.0 507 T 2xT S 4 11 56 2 1 1 5.8 :
X aC27 ° 68527 547418 5200 15 2.0 8.00 24% 2.C 5 17 33 03 1 1 5.8
XK 8028 68575 547375 5400 15 2.0 4,00 12X § 4 17 21 3 1 1 . 5.8
XK 8C2s €8580 547373 5500 15 2.0 1C.00 2ux 2.0 4 17 16 3 1 1 5.8
X 4030 68608 547330 5300 15 2.0 5.00 12% 2.0 3 .24 24 3 1 1 S.8
K aC31 €8520 547315  S200 15 2.0 1.C0 12% 1.0 3 17 28 3 1 1 5.8
K 4n32 68572 547340 5100 15 2.0 2.60 6X 5 2 24 17 3 2 1 5.8
K 4C23 £8432 547385 SCGD 14 4.0 1.60 12X 5 & 3G 16 3 1 1 5.8
K 403q 63451 547375 5160 15 4,0 3.00 24Y 1.0 ) 24 33 3 1 1 Se8 .
EGES €8895 s4773C 4700 1% 5.0 1.C0 12x S 11 11 53 3 1 1 ' 5.8
‘K 4036 63316 5477395 4650 15 3.0 N N 9 5 12 3 3 '3 5.8 see
K 4517 68925 547720 4750 1% 5.0 1.00 - 12X s 7 5 233 1 1 9.8
XK 4038 68830 547623 4890 15 5.0 1.00 12% 5 10 1 16 3 1 1 S8 ;
K 8039 €9450 546295 5550 5 3.0 .50 EX 5 Yy 11 24 3 1 1 5.8
K 4540 69470 546235 __ 6CCO 5 2.0 .13 €X 5 8 11 5 3 1 1 5.3 s
K Tace1” €9479 546297 6250 5 2.0 1.00 6X 1.0 9 11 69 3 1 1 5.8
K apu2 69456 546348 5780 s 2.0 5.00 24X 1.0 7 11 20 3 1 1 ‘5.8
K 4C43 65440 54€348 €510 S 2.0 1.50 12X 1,0 4 17 [ 2 1 1 ‘S.8
. K 8Cu4a 63423 545345 4830 3 3.0 5.00 24X 1.0 18 11 138 3 1 1 5.8
K qQas 69412  Su€344 4650 S 3.0 1.50 12X S 9 5 21 3 1 1 S.8
K 4046 63500 Sug275 65700 5-_6 4.0 500 fX_1e0 4 11 T _ 3 1 1 5.8 -
K 4ca? €9495 546240 5650 5 4.0 5.060 X 1.0 9 5 20 3 1 1 5.8
K 4048 63475 546241 5750 5 540 10.00 12X 2.0 ? 11 27 3 1 1 S8
K 449 69450 545230 €150 5 5.0 20.C0 24% 2,0 4 17 S ki 1 1 5.8
X  4nNso 63345 S4E5450 5400 8 3.0 15.00 36Y 2.0 11 24 13 3 1 1 S.8
K 4C5] 69322 545628  S70C 8 3.0 5.00 12X 1.0 u 11 8 3 1 1 Se8
K 4052 £923S 545395 61CC 7 4.0 15.00 24X 3.0 7 1260 18 3 1 1 9.3 i
K 4753 69277 S4S3ES (225 7 6.0 N N- 3 11 N £ 3 1 5.8 ses
X 4058 69239 545370 6200 7 4.0 2.00 12x s 8 24 14 3 1 1 5.8
K 4CSS €9339 545286 €360 8 11.C N N 8 11 11 3 3 1 Se8 s oy
t K 4056 69386 545342 60C0 ] 6.0 "N N 12 11 5 3 1 1 S.8 ses 1
' K 4Cs7 €985 S45355 sac0 8 6.0 N i 8 17 20 3 S 1 Se8 o
K _ 4058 69382 585373  S700 8 n.0 10.00 12X 3.0 1 11 286 3 1 1 5.8
K 4559 €970 545409 5500 8 4.0 §.00 6X 2.0 2 11 N 3 1 1 5.8
K 4060 69362 545431 5450 8 5.0 N N 8 24 53 3 1 1 5.8 sas
K 8Cel £6507 S4ESET  S1CO 2 4.0 5.50 N 5 11 4 3 1 1 5.8
K 6062 68530 546565 5500 2 4.0 10.00C N 4 11 23 3 1 1 S8
K 40653 68551 546558 s9rg 2 8,0 3.00 N 8 11 15 3 1 1 5.8
X 8058 71178 546430 5450 15 1.0 N N 8 11 12 3 1 1 Se8 X T)
K 8065 696856 s45147 - 60C0 11 1.0 1.00 12X 5 2 11 5 3 1 1 5.8
K 4066 63870 S45155 S8490 11 1.0 .50 12x S 12 11 11 3 1 1 5.8
K 4Cg7 69863 545150 510 11 1.0 10.60 26X 2.0 5 30 20 32 1 1 5.8
K 43458 £3442 545133 6200 11 1.0 4.00 12X 2.0 5 17 S 3 1 1 Se8
K &C69 £9820 545110  €£438C 11 1.0 1.C0 1X s 5 17 11 3 1 1 5.8
K &g7C 69345 545193  S$710  139-11 1.0 .50 12X S 2 17 11 3 1 1 5.8 N
K 4071 69825 545216 SEE0 10 1.0 2.00 12X 1.6 4 30 28 3 1 1 5.8
2 X 4072 62780 s45222 5800 10 1.0 5.00 12X 1.0 4 24 s 3 1 1 5.8
H K 4073 69760 $55128 6290 11 1.0 5.00 12% 1.0 5 24 g 3 1 1 5.8 .
: K 4cia 69752 545176 65C0 11 1.0 5.00 12X 1.C 7 17 10 3 1 1 548
i X 8075 68790 SaG5as 4750 &4 1.0 50.00 I6X F.0 e 24 54 3 1 1 5.8 > i
: . 3
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(AN SAMPE X CORD Y CORD ELEV FORM™ TEMP FLOW SIZE cu 5. ZN ACIC TYPE TURB 'PH ' Y
K 8076 68762 s46520 4330 3 1.0 S0.00 3FX G0 7 11 4s 3 1 1. Se.8
K 4C7? £8740 S4€5C0 s2an 3 1.0 4.C0 26X 5 9 11 -8 3 1 1 Se8
L K 4078 68745 S46482 5100 3 1.0 10.00 36X 3.0 5 24 31 3 1 1 5.8
K 8072 £87CG 5964 26 5520 2 1.0 25.C0 48X 1.0 ] 28 47 3 1 1 Saf
( X 4Csi €8591 S46340 489C 2 1.0 "N . N 10 17 93 3 3 1 Se8 ess h
K 4Cgl 639887 £46111 4810 11 2.0 2.00 2X 2.0 5 11 20 3 1 1 Se8
K 4922 6928C 546155 57% 5 1.0 N X S 10 17 56 3 1 1 5.3 ssse
K 4C82 65290 S4UR170 61C0 S 1.C - 50 2X S 2 24 59 4 -1 1 S.8
XK 40234 63310 546314 5300 10 5.0 .50 12x 5 7 11 1y 4 2 1 5.8
K §res 63920 S4€320 £s00 10 5.0 1.00 24X 5 4 11 6 ] 2 b 5.8
K 405§ €3930 546235 5600 16 5.C .50 24X 5 s 17 41 4 2 1 5.8
K 4CE7 69856 546355 5310 iC 3.0 3.00 12X 1.C 3 5 2 5 2 H 5.8
X 4088 69928 S4€390 5700 10 5.0 S.00 2X 2.0 4 11 13 L} 1 1 Sa8
K afgg £9890 €46390 $300 10 5.0 zC.co 48% £.0 3 S S6 4 1 1 S.8
K an9n 63450 $46359 4aan 9 5.0 315.00 4ex 1.0 4 11 33 4 1 1 SR
K 4nay €29615 54€360 4800 g 5.0 £ .00 36X 5 S 13 45 4 1 1 Sa8
K 14092 €9371 546385 5300 9 5.0 20.0C 24X 3.0 4 S 8 4 1 1 5.8
‘K 8CS3 €ce8D S4E407 S5G0 ° 5.0 10.00 12X 1.0 § 5 43 ] 1 1 S8
K w0394 61519 SY7046E 5250 ) 2.0 15.00 6X 1.0 39 18 122 y 1 1 5.3 —
K 4C9S 674386 547070 5250 S 2.0 5.00 ux 5 4 11 57 y 1 1 5.8
K 4096 67435 547040 SCS0 14 2.0 20.60 24X 1.0 S 18 - 85 4 1 1 5.3
K _aray §7393 546941 500013 4.0 N N 5. 12 56 ) 1 1 5.8 XY -
K 40093 67764 SURBEE 5090 3 .0 10.£0 24X 1.0 4 5 27 4 1 1 5.8
X 4799 671722 546868 5300 3 3.0 1S5.0GC 25X 1.5 S 5 25 4 1 1 S.8
. K__w1Q00 657697 5463868 2530 4 3L 5400 12X S 7 A 0. 4 1 1 S.2
, K 81C2 677C3 54€852 5850 4 3.0 2.00 2X 1.0 3 S 36 4 2 1 5.8
K 4103 67592 546735 5500 S 3.0 5.00 12Y 1.0 7 11 51 4 1 1 S.8
K 4104 67740 546908 51G0 3 3.0 500 12X 1.0 g 18 79___ 4 1 2 Saf
K 4105 ' ©7270 546971 5150 2 2.0 S.0C £X 1.0 y 11 38 ] 1 1 5.8
X 41Cs 67333 2 2.C 3.00 6X ] 4 18 20 4 1 1 Se8
X _6iC7 67962 1 2.0 5.00 12X% 5 1 11 42 4 1 1 Se8 —
K 4108 6735C 1 2.C 1.C0 6X 5 ] 11 25 4 1 1 S.56
K 41(9 67311 1 2.0 2.C0 12X S 3 11 38 4 1 1 S.8
K 4110 €7268 2 2.0 1.00 12X ) 3 11 3s Y 1 1 SeB
' X 4111 67349 2 2.0 S.00 12X 1.0 y S St 4y 1 1 5.8 -
i K 8112 £7210 s46800 4250 3 2.0 1C0.00 12X 2.0 3 11 25 ] 1, 1 S.8 r
K 4113 70151 547093 50CC_ 15 1.0 1.00 2X_1.0 2 11 25 4 1 1 S8
K 4118 70193 S47053 S5C0 5 1.0 2.00 6X 5 3 11 61 y 1 1 5.8
K 4115 70117 547C132 5€50 6 1.0 2.00 tX 1.0 5 11 85 4 1 1 5.8
K 4118 7C170 S4E374 S€70 8 1.0 4.00 £X _1.C 4 11 8S g 1 1 Sal8
X 4117 70106 5465828 5680 3 1.0 5.0C £X 1.0 5 11 69 ] 1 1 5.8
X 4118 70043 S4E344 €278 & 1.0 N N 7 17 23 4 1 1 5.8 e
K 4119 70093 5470G3 ° 5CS0 5 1.0 S.GC 6X._1.0 10 1.7 130 4 1 1 Sa8
L s5cco £8823 S4E990 4EGO 3 1.5 5.C00 £X 1.0 7 11 66 4 1 1 .8
L 5cel 63210 547002 4700 3 2.0 10.00 12% 1.0 ] 17 69 4 1 1 5.8
L 5rC2 68720 S47018 4300 3 3.0 15.00 18X 1.0 Q 30 11 4 1 1 Sa8
L sco3 63769 547030 5100 3 3.0 15.00 18X 1.0 S 11 33 ] 1 1 5.8
L scce E875S 547039 £2s50 3 2.0 «06 5% ) 11 36 97 4 2 1 5.8
L 0G5 63729 547011 SENC 3 3.0 10.G9 12X 1.0 3 30 23 4 1 1 S8
L 50CS €8731 547041 54GGC 3 3.0 5.CO €X 1.0 ) 11 22 y 1 1 5.8 i
B L sG07 68683 547C90 5800 3 3.0 5.0C 6X 1.0 7 36 S1 4 1 1 5.8
3 L sccs 70750 £45337 5300 9 2.5 25.C0 248X 1.5 g8 117 31 4 1 1 58
: L 5GC9 7C765 545410 533C ] 2.5 30.00 2ux 2. ) 17 32 4 1 1 S.8
¢ L sCi10 70799 545430 5750 [: 3 2.0 S.CC £X ) S 5 37 Y 1 1 Se8 §‘
.]‘
=




PEVISN YA
( BAN SIMFE X CORD Y CORD ELEV FCOEM TEMP FLCW S1dE cu (3] N ACIC TYPE TuRa. PH
| L S311 7€799 S4S420 550C 8 2.0 3C.00 24X Z.0 3 S 19 4 1 1 5.8
L 5012 70820 Suc412 S600 8 2.5 36,30 24X 2.C S 5 1 L8 1 1 S.8
L S213 70338 545410 S7C0 8 3.0 20.00 128X 1.5 7 11 20 4 1 1 S5e8
\_L_ 5018 16871 545430 750 8 3.0 1.00 £X_ S 4 11 B4 1 1 5.8 J
(L 5015 7C873 S45450 6C50 8 2.0 . 1.C0 . 6X < 7 11 79 4 1 1 5.8
L SC186 70884 5454 30 E3CC: ] 2.0 10.C0C 12X 1.C 4 4z 51 4 1 1 Se8
L SsT17 70903 545441 6050 3 2.0 1C.0C 12X 140 L) 36 33 4 1 1 5.8
L sc1s 70917 545419 61C0 8 2.0 10.00 24X S 9 17 36 4 1 1 5.8
L 530189 70985C S45430 6500 8 2.0 10.090 24X S 5 43 63 q 1 1 5.8
L sST20 70826 ° 545370 €200 8 2.0 S.C0 12X 5 9 24 47 4 1 1 5.8
L 5821 7C 346 545400 6300 a 2.0 5.00 12% 5 2 24 2 4 1 1 . 5.8
L EC22 70893 545399 SESO 8 2.0 20.00 18X 1.5 3 17 37 4 1 1 S.8
L_ 5023 70870 su5400_ S7e0 8 3.0 20.00 18% 1.5 y 24 384 1 1 5.8 -
L 5024 €s320 S454C8 s0sc q 2.0 1c.00 12X 1.0 3 11 41 L] 1 1 5.8
L 5025 53338 c45410 5250 L] J.C «13 3X 5 4 11 10 4 2 1 5.8
. S502¢€ €3330 E4E€3IBY 52CC g 2.0 10.80 12X 1.0 8 5 47 4 1 1 58
L S0¢7 63511 S4E375 5400 S 1.0 «50 6X S 'S 5 12 4 1 1 5.8
L 5C28 €9380 SHE25S €400 5 S «50 BX S L] 11 8 L] 1 1 S8
L 5029 53355 S46250 6900 S 5 .50 €X__ S y 5 514 1 1 508 i
L SC30 €s5¢e01 547131 4260 15° 3.0 20 .00 24X Z.0 3 11 19 4 1 1 Sa.8
L S5C31 63619 S4713C 4830 1S 3.0 .05 .6X S 2 11 28 4 2 1 5.8
L 5032 69520 S47111 4870 15 2.0 25.G0 £X_2.0 2 11 6 __.4 1 1 5.8 :
L -5033% 63623 547087 4940 1S 3.0 25.00 JeEX 2.0 2 11 20 4 1 1 5.8
L S034 62650 £47072 sC00 1S 3.0 3c.C0 42X 2,0 2 11 15 i 1 1 5.8
L_ 5035 69565 €47C58 5100 15 3.0 30.00 42X 2.0 2 11 114 1 1 5.8 .
L 503¢ €9€77 47040 §250 3 2.0 30.0C 4z¥ 2.0 2 11 €5 q H 1 S.6
L 527 €98C3 545930 6310 ] 1.0 1C.00 12% S 3 i1 12 4 1 1 S8 i
L %G8 £2510 5471000 £430 1 1.0 5..00 eX s '} 18 52 4 1 1 5.8 3.
L SC38 69315 547020 66CO 7 l.0 1.00 6X 5 4 5 12 4 1 1 5.8
% SC40 69834 S47038 6¢C0 7- 8 1.0 1.00 EX S q ] 18 4 1 1 5.8
L 5041 69355 547004 ___680C__ 8 1.0 52 3X__5 y 11 94 1 1 S8 3
L S0y2 628456 S4E988E 6700 7 1.0 1.00 6X S 5 N 12 q 1 1 Seb
% SCu3 €383¢2 S48371 6ECGD 7 1.0 1.0C 6X 5 7 11 25 4 1 1 S.8
L_sCugy €9320 C469€5 6400 € 2.0 5..00 EX_ 1.0 3 3 10 4 1 1 5.8
| L 5C&5 69783 546975 61060 6 2.0 15.00 12X 1.0 3 S 12 q 1 1 5.8
' L 5C46 €£97¢6C €Y4E9%EY saeC0 S 1.0 20.C0 24X 2.0 L} 11 167 4 ) S 1 Se8
1 sca7 £3735 S46378 5700 S 2.0 20.00 ___24%x 2.0 y 11 104 1 1_ 5.8
L SCag 69731 S47CC0 SECO 5 2.0 20.C0 24X 2.C 13 19 18 L} 1 1 Se8
L SCus £9716 547026 5450 S 2.0 25.00 36X 240 10 18 43 4 1 1 5.9
L s650 £9€691 sS47D132 s3s0 € 2.0 x0.00 hW2x 2.0 a 11 31 4 1 1 Sa.8
L 5051 70039 545310 eGC0 11 2.0 3.00 6X S 3 11 15 q 1 1 5.8
L 5Cs52 78C10 545303 6150 11 1.0 1.C0 X S 3 18 6 4 1 1 Se.8
L 5953 63985 545323 400 11 1.0 .50 3X__§ 3 11 214 1 1 5.9
L 5Cty g€ageg 545295 6319C 11 1.0 «50 X S 2 11 10 4 1 1 S.8
L 5955 69835 547429 4725 15 N 1.C0 6X 1.0 3 13 11 4 1 1 5.8
L 5056 €9822 547464 4650 1S N 1.00 €X 1.0 3 18 36 4 1 1 Sef
L 5057 64545 547472 $068C 15 N 3.00 12X 1.0 2 13 28 4 1 1 5.8
L 5058 €£8609 547430 sgco 15 1.0 N Ix 4.0 3 11 31 4 2 2 5.8
L_ 5059 68599 547432 4990 1% N 3.00 1X_1.0 3 18 39 4 1 1 5.8
L 50€D EBS85 S474381 49¢0 15 N 5.00 12X 2.0 4 17 4] 4 1 1 568
H L sne1 7C139 5457585 200 1) 2.0 5.00 12X 2.0 7 17 g1 L] 1 1 5.8
2 L SC62 70162 545760 SrCC 11 2.0 5.0C 172X 2.0 3 11 138 4 - 1 b £a8 -
'5 L 5G¢3 7G1493 545740 52¢CC 11 2.0 15.00 3X 240 2 11 10 q 1 1 5.8 i
? L sCes 70180 545738 sSRc 11 2.0 lG.Up 12X ;-Q 2 13 " 39 4 1 1 5.8 B
. O e -
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N side Mid. Koot. Pass

small

Sample Numbers General Location Additional Information
W1 = W17 Grizzly Creek ic- 8-70
Gl - G10 NE side of W. Castie R. at SW end of Barnaby Ridge 18- 8-70
Ji1 - J5 NE side of W. Castle R. at SW end of Barnaby Ridge 18- 8-70
Jz1 - J26 W side of S. Castle R. E of Lys Ridge ~ 19- 8-70
J7 - J10 W side of S. Castle R. E of Lys Ridge 20-.8-70
2 : W side of S. Castle R. on Lys Ridge 19- 8-70
2A W side of W. Castle R, near S end 23- &-70
3,56 NE side of W. Castle R. near SW end 18- 8-70
7~ 36 W side of W. Castle R. near S end _ 24- 8-70
37 - 43 W side of W. Castie R. E of Mid. Koot. Pass 25- 8-70
Ad - 47 S side Scarpe Cr. N of Jutland Mt. 26- 8-70
483 - 53 Trib. on W side of Gardiner Cr. 26 - 8-70
54- 72 Trib. on S side of Carbondale R. N of Mt. McCarty 30- 8-70
73 - 89 NW side of Scarpe Cr. 31- 8-70
?0 - 105 W side of W. Castle R. N of Mid. Koot. Pass 1- 9-70
106 - 110 NW side of Scarpe Cr. 2- 9-70
1T 124 S side of Yarrow Cr. 4- 9-70
201 - 206 E side of W. Castle R. at S end 23- §-70 #203 and #206 - trickle
207 - 217 E side of W« Castle R. SW of Ruby Lake 24- 8-70 #209 - very small trickle, #210 -
: S trickle
218 - 224 E side of W. Castle R. at S end 25- 8~170 :
225 - 235 Head of Gardiner Cr. : 27- 8-70 #229 - trickie
242 - 253 Jutland Br. 31- 8-70 #252 - trickle
254~ 257 W side of W. Casile R. N of Mid. Koot. Pass 1- 9-70 #255, #256, and #257 - seepage
259 - 262 ‘W side of W. Castle R. N of Mid. Koot. Pass 1- 9-70
263 - 265 W side of S. Castle R. S of Scarpe Cr. 2- 9-7G :
301 - 306 S side of Drywood Cr. 30- 9-70 #304 - seepage
400 - 412 1- 9-70 #404 - minute trickle

e -
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Sample Numbers General Location Date Additional Information
413 - 433  SE side of Drywood Mt. 9- 9-70 #417 - malachite in place a short
o o distance to east; 7420 - trickle;
#425 ~ 5 ft. quartzite bed with
: : : ' Cu minerals

434 - 441 S side of S. Drywood Cr. 10-10-70 #435 and #7436 ~ trickle
442 - 444 N side of S. Drywood Cr. 10-10-70

600 - 619 Suicide Cr. W side of W. Castle R. 23- 8-70 #612 - pool in stream
620 - 621 W, Castle R. 23- 8-70 #620 - from old well casing
622 NW: side of Scarpe Cr. 26 - 8-70 flowing seismic shot hole
623 - 636 W side of Scarpe Cr. 26 - 8-70 #628 - braided stream; #630 -
‘ B ' braided strecm
800 - 809 = W side of W. Castle R. S of Suicide Cr.. 25- 8-70 #808 ~ slow seep:
810 - 830 Head of Syncline Br. 26 - 8-70 ‘

831 - 833 E side of Gardiner Cr. 27- 8-70
834 - 842  Grizzly Cr. 30- 8-70
844 Grizzly Cr. 30~ 8-70
845 ~ 850 NW side of Scarpe Cr. from SE end of Lys Ridge 31- 8-70 #850 - lake 300" x 150°
851 - 856 Grlzzly Cr. 3 - 8-70 #851 - lake 450" x 250'; #855 - seep
' in nearly dry siream bed
857 - 841. 'W side of W. Castle R. E of Mt. Ho:g 1- 9-70

. 862 - 871 S side of Spionkop Cr. : 7- 9-70 #868 - pool in dry stream bed
872 - 882 N side of Spionkop Cr. 9- 9-70 #878 - runoff
883 - 892 N side of Spionkop Cr. 0- 9-70
892 - 895 NE end of Drywood Mt. 15- 9-70 #892 - near Shell Waterton #19
897 - 904  NW.side of Pincher Cr. 16- 9-70 #898 - no cap liner
905 - ‘914 N side of Drywood Mt. 17- 9-70 .
915 - 932  Blind Cenyon between Yarrow and Spionkop Creeks 18- 9-70
933 - 935 19- 9-70

N side of Pincher Cr. S of Prairie Bluff
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N side of Pincher Cr. S of Prairie Bluff

Sample Numbers . General Location Additional Information
936 -~ 941 N side of Spionkop Cr. 19- 9-70
942 - 958  Head of Yarrow Cr. - 20 - 9-70 #945 - lake 300" x 500"
959 - 967  Head of S. Drywood Cr. 20- 9-70
968 - 991  Head of Drywood Cr.. 21- 9-70 #968 ~ lake 150" x 160"
992 -~ 996  NW side of Pincher Cr. from Victoria Pk. 23- 9-70 #995 - from bottom of basic intrusive
997 - 1611 SE side of Pincher Cr. and head of Pincher Cr. 24- 9-70 '
1012 -1022  Head of Whitney Cr. 25- 9-70 _
1023 - 1032  E side of Mill Cr.. 26 - 9-70 #1025 - non-organic,ice where water
‘ '. B ; - seeps from cliff
i033 - 1045 Head of Gardiner Cr. 27 - 9-70 )
1046 - 1059 . E side of Gardiner Cr. 28- 9-70 #1053 - mud hole; 11054 - streamlet
1060 - 1066  Head of Grizziy Cr. 29- 9-70
. 1067 - 1068  E side of W. Castle R. SW of Ruby Lcke 30- 9-70
1670 - 1077 E side of W. Castle R. SW of Ruby Lake 30- 9-70 #1072 - malachite float
10685 - 1089 - NW side of Syncline Br. 4-10 -70
1690 - 1104 Head of W. Castle R. : 8-10-70 ,
1105 - 1110 SW of W. Castle R. E of Mid. Koot. Pass 9-10-70 #1108 - lake 200" x 150"
111 - 1118 NW side of Scarpe Cr. 13-10-70 #1115 - drip only
1119 - 1122 S side of Scarpe Cr. 13-10-70
1123 - 1124 N side of Carbondale R. 14-10-70
1125 _ W side of Gardiner Cr. 14-10-70
1126 - 1128  E side of Gardiner Cr. 14-10-~70
1129 - 1135  E side of Grizzly Cr. - 15-10-70
1136 - 1155  Head of ‘Jutland Br. , 16 -10-70
1156 - 1160 E side of Flathead R. NW of Pollock Cr. 19 -10 - 70
1161 - 1167  Head of Pollock Cr. 20-10-70
1168 = 1177  Head of Poliock Cr. 22-10-70
1178 - 1187 W side of Castle R. N of Ranger station 26 - 10 - 70 #1182 - not flowing
2000 - 2012 16- 9-70 '
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E side of S. Castle R. SW of Castle Pk.

Sample Numbers General Location Date Additional Information
2013 - 2026 N side of Drywood Cr. at SE end of Pincher Ridge 17~ 9-70 #2020 - malachite and azurite in
quartz
2027 - 2031  Blind Canyon between Yarrow and Spionkop Creeks 18- 9-70
2040 NW side of Yarrow Cr. S of Blind Canyon 19- 9-70 seepage
2041 - 2043  NW side of S. Drywood Cr. from Drywood Mt. 19- 9-70
2044 - 2054 S side of Yarrow Cr. 20~ 9-70 #2052 - seepage
2055 - 2059 N side of S. Drywood Cr. 21 - 9-70 '
2060 - 2066 S side of Drywcod Cr. 21- 9-70
2070 - 2075 N side of Pincher Cr. from Victoria Pk. 23- 9-70
2076 - 2090  Little Pincher Cr. on N side of Pincher Ridge 24 - 9-70
2091 - 2102 Head of Whitney Cr. SW of Prairie Bluff 25- 9-70
2103 - 2112 NW side of Prairie Bluff 26- 9-70
2113 -~ 2121 SE side of Gardiner Cr. 27 - 9-70
2122 - 2128  O'Hagen Cr. 28- 9-70 ’
2129 - 2132 E side of Grizzly Cr. 29 - 9-70 #2129 - seepage; #2130 and #2131 -
\ trickle
2133 - 2142 E side of head of W. Castle R. - 9-70
150 ~ 2157 NW side of Syncline Br. 4-10-70
2158 - 2160  Lower part of Whitney Cr. 8-10-70
2161 - 2171 W side of Scarpe Cr. . 9-10-70
2172 - 2177 W side of W. Castle R. S of Syncline Br. 10-10-70 #2173 dnd #2174 - trickle
2173 - 2181 W side of S. Castle R. E of Lys Ridge 3-10-70 ,
2182 - 2184 W side of S. Castle R. E of Lys Ridge 14-10-70 #2184 ~ pool in stream
2185 - 2199  E side of W. Castle R. SW of Barnaby R. 15-10-70 #2185 ~ pool in stream; 72186 and
g L o #2194 - trickle
2200 - 2208  E side of S. Castle R. W of Mt. Gladstone 16 -10-70 ‘
12209 - 2226  Head of Syncline Br. 17-10-70 #2212, #2214 and #2220 - seepage
2227 - 2233 NE side of S. Castle R. S of Victoria Ridge 19-10-70. '
2235 = 2244  NE side of S. Castle R. S of Victoria Ridge 19-10-70
2245 - 2255 21 -10-7C #2249 - seepage
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9-10 - 70

Sample Numbers General Location Date Additional Information
2256 =.2270 W side of S. Castle R. NE of Southfork Mt. 22-10-70
2271 - 2276 NW side of Table Mt. 24-10-70
2277 ‘ W side of S. Castle R. 24-10-70
2278 - 2282  NE of Southfork Mt. 24-10-70
2283 - 2291 W side of Gladstone Cr. 26 -10-70
2292 - 2300 W side of Mill Cr. 27-10-70
2301 - 2303  E side of Gardiner Cr. 28-10-70
2304 E side of S. Castle R, near Scarpe Cr. 28-10-70 seepage
3000 - 3014 N side of Pincher Cr. 16- 9-70 #3002 - pool in stream bed 36" x 3"
3015 - 3019  NW side of Drywood Cr. 17- 9-70 #3015 - trickle
3020 - 3027  SE side of Drywood Cr. 17- 9-70
3028 - 3036  Blind Canyon between Yarrow and Spionkop Creeks 18- 9-70 #3030 - cap liner missing; #3033 -
’ : ' : trickle '
3037 - 3046 N side of Yarrow Cr. 19- 9-70 . '
3047 - 3057 S side of Yarrow Cr. 20- 9-70 #3047 and #3051 ~ trickle
058 - 3063 N side of Drywood Cr. 21- 9-70 #3061 and #3063 - trickle
3064 - 3066 . NW side of Drywood Cr. 23- 9-70
3067 - 3072 S side of S. Drywood Cr. 23- 9-70
3073 - 3081 S side of S. Drywcod Cr. 24- 9-70
3082 - 3084 Head of Whitney Cr. 25- 9-70
3085 - 3087  E side of Whitney Cr. 26- 9-70
3088 - 3089 W side of Whitney Cr.: 26~ 9-70
3090 ~ 3100  Upper part of Suicide Cr. 27- 9-70
3101 - 3110 .E side of Gardiner Cr. 28~ 9-70
3111 = 3114 W side of Grizzly Cr. : 29- 9-70
3115 - 3118 W side of W. Castle R. NE of Scarpe Mt. 30- 9-70
3123 - 3128 NE of Prairie Bluff 8-10-70
3129 - 3136 NW side of Scarpe Cr. at SE end of Lys Ridge
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Date
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Sample Numbers Additional Information
3137 - 3145  NE side of W. Castle R. on W side of Barnaby Ridge 10-10-70
3145 W side of S. Castle R. from Lys Ridge 13-10-70
3146 W side of S. Castle R. from Lys Ridge 14-10-70 pool in stream; bad odour
3147 - 3148 W side of S. Castle R. at N end of Lys Ridge 14-10.- 70
3149 - 3154 NE side of W. Castle R. at SW end of Barnaby Ridge 15-10 - 70 '
3155 - 3164  NE side of S. Castle R. at-SW end of Windsor Ridge 16 -10-70 #3156 - pool in stream
- 3165 - 3169  Lower part of Suicide Cr. W of W. Castle R. 17-10-70
3170 - 3178 Head of S. Castle R. 19-10-70
3179 - 3204 E side of S. Castle R. W of Windsor Ridge 21 -10-70
3205 - 3224 N side of Whistler Mt. 22-10-70 .
3225 -~ 3228  E side of S. Castle R. W of Wlndsor Ridge 24-10-70 #3228 - hole
3229 - 3235 W side of Gladstone Cr. 26 -10-70 '
3236 - 3239 W side of Mill Cr. 27 -10~-70
3240 - 3247 NW side of Gladstone Cr. NE of Toble Mt. 28-10-70
4001 - 4009 S side of Pincher Cr. 23- 9-70
4070 - 4011 N side of S. Drywood Cr. 24- 9-70
4012 - 4025 Head of Spionkop Cr. 25~ 9-70 #4019 - pond 10" x 10" x 4*; #4024 -
I no cap liner
4026 E side of Mill Cr. - 26- 9-70
4027 - 4032 SE side of Gardiner Cr. 27- 9-70
4033 - 4034 NW side of Gardiner Cr., 27~ 9-70
4035 - 4038  Trib. of O'Hagen Cr. 28- 9-70 #4036 - beaver pond 10' x 10" x 13"
4039 - 4049 € side of Grizzly Cr.. 29- 9-70 #4040 - only dripping
4050 - 4060  Head of W. Castle R.. 30- 9-70 #4053 - pond 10" x 10" x 5"; #4055 -
fake 50' x 50" x 4"; #4056 pool in
stream 4' x 3' x 6"; #4057 - pool in
stream 6' x &' x 1'; #4060 - pool in
» - ' stream 4' x 4' x 4"
4081 - 4063  E side of Syncline Br. 4-10-70 E

gev
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5061 - 5064

Sample Numbers Ceneral Location Date Additional Information
4064 : E of Prairie Bluff 5-10-70 pool in stream 3' x 3' x 3"
. 4065 - 4074  Head of Scarpe Cr. ?-10-70
4075 - 4080 W side of W. Castle R. S of Gravenstafel Ridge: 10- 10 -70 #4080 - lake 75' x 75' x 1
4081 W side of S. Castle R. E of Lys Ridge 13-10-70
4082 - 4083  NE side of W. Castie R. near SW end of Barnaby Ridge 15-10- 70 #4082 - only dripping
4084 ~ 4093  E side of §. Castle R. W of Castle Pk 16 -10-70
4094 - 4096  E side of Pincher Cr. 18-10-~70
4097 . E side of Flathead R. E of Plncher Cr.B. C. 19 - 10 -70 pool in stream 2' x 2' x 2"
4098 - 4100 - W side of Pollock Cr. 20-10-70
4102 - 4104 W side of Pcllock Cr. 20 -10-70
4105 - 4112 E side of Pollock Cr. 22-10-70
4113 - 4119  E side of Gladstone Cr. 26 -10~70 #4118 - pool in stream 1" x 1* x 1*
5000 - 5007 NW side of W. Castle R. N of Synclme Br. 17-10~70
5008 - 5023  NE side of S. Castle R. SE of Loaf Mt. 19-10-70
5024 - 5029 W side of Grizzly Cr. 21 -10-70
5030 - 5050 W side of Tabie Mt. 22-10-70
5051 - 5054 W side of Jutland Br. . 26-10-70
5055 - 5056  SE side of Beaver Mines Cr. 27 -10-70C
5057 - 5060  E side of Gardiner Cr. 27 -10-70
E side of S. Castle R. near Scarpe Cr. 27-10-70
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APPENDIX 2: DESCRIPTIONS OF MINERAL OCCURRENCES
Occurrence 1 ~ Traverse Z-6 ' Grinnell

Sparse chalcopyrite and bornite are present in aggregates to 2 mm
parallel to or irregularly cutting pale green, flattened argillite pebbles to
1" in size in a moderately well cemented, white sandstone composed of
subangular to subrounded quartz grains. Sparse chalcopyrite and very
sparse galena are present in some of the interstices of the quartz grains.
Pyrite nodules to 2 mm with radiating structure are present in one layer.
This mineralization is present in patches wherever the sandstone contains
pebbles of green argiilite. lts extent was not obvious but is not confined
to'a single bed. It is in the Grinnell Formation just below the contact of
the Siyeh. The mineralization here is very much below ore grade.

Occurrence 2 . Traverse Z-10 Grinnell

Chalcocite is present in the less well cemented parts of medium
grained white sandstone between the interstices of subrounded quartz
grains and in fractures and laminae of thin green argillite pebbles. In
one of these the chalcocite is perhaps 0.1 mm thick by 10 to 15 mm long.
Mineralization is present across an interval of 2' in a faulted area, but
the offset at these mineraiized beds is very small. Some distance up the
creek vailey, the vertical component of the fault displacement is about
25" with the SW side up-thrown. This mineralization appears to be below
- ore grade, and is of limited stratigraphic extent.

Occurrence 3 Traverse Z-11 , Grinnell

Chalcopyrite and traces of bornite are disseminated in grains _
mostly less than 2 mm in a é-inch zone in the margin of a basic sill, and
in grains up to 1 mm in the adjacent meta-argillite and well cemented or
recrystallized sandstone . - Some of this mineralization in the sill may %e.
of ore grade, but its limited thickness does not'warrant an assay.

Occurrence 4 Traverse H-4 =~ Sheppard ?

An occurrence of copper mineralization of unstated size or type
was reported here by Frank Geble. It was not confirmed by Hildebrandt
on his traverse, so, if present, is likely of limited extent. It is shown
because of the fault reported by Hildebrandt. ’

L. E. HALFERDARL & ASSOUIATES TG
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Occurrence 5 : Traverse H-6 Siyeh

Chalcopyrite and chalcocite are disseminated along the upper
contact of a basic sill about 25' thick. The thickness of the mineralized
zone was not reported but is believed to be not more than 1 ft, and so is
unimportant,

Occurrence 6 Traverse H~8 Grinnell

‘Sparse chalcopyrite is present in grains to 1 mm along the edges
and in fractures and laminations of green argillite pebbles in a white, medium
grained sandstone with subrounded quartz grains. This mineralization could
not be traced far and is too low grade to be interesting.

Occurrence 7 Traverse H-11 | Grinnell

Chalcopyrite in grains to 2 mm with minor associated bornite is
present along contacts of green argillite pebbles with white sandstone and
disseminated in the white sandstone for ¢ thickness of 6" in the metamorphosed
sediments along the lower contact of a basic sill about 70" thick. This zone
of mineralization is too thin to have economic interest. A

Occurrence 8 ~ Traverse D-4  Purcell Lava'and Sheppard ? Float

Chalcopyrite in aggregates up to 5 mm in size fills vesicles in
the Purcell Lava and is sparsely disseminated in grains up to % mm in light
grey dolomite probably in the Shepperd Formation. A fault has been reported
nearby. The chalcopyrite in the Purcell Lava is similar to that found elsewhere
in the Clark Range - not abundant enough to be of interest. The chalcopyrite
in the Sheppard? is too sparse for an assay; it appears similar to that found
in the Sheppard in other places in the Clark Range.

Occurrence 9 _ Spionkop Showing : Grinnell

Chalcocite, bornite, chalcopyrite are present in sandstones and sills.
See section of report headed Spionkop Showing.

Occurrence 10 ~ Yarrow Showing ~ Grinnell and Appekunny

The Yarrow Showing was mapped at a scale of 1 in.=500 ft. and
four holes were drilled by Kennco Exploraiion (Western) Limited in 1966 and
1967: one BQ wireline, and 3 X-ray. Two of the X~ray holes appear to~
have been checking the spotty malachite staining in Appekunny quartzite

Cood. HALFERDAML & ASSOCIATES LTO.
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Occurrence 10 - continved

at the top of the Appekunny Formation and testing a diorite sill near the
top of the Appekunny Formation. Drill fogs and assays indicate that no
significant mineralization was encountered. The other two holes appear to
have been checking the lower Siyeh Formation near its contact with the
Grinnell and a few hundred feet of the upper Grinnell Formation for
strata-bound mineralization. One of the holes encountered one or more
intervals containing chalcocite, bornite, or chalcopyrite with the best
section grading 0.7% Cu across 1.6'. There the mineralization consisted
dominantly of chalcocite in the interstices of quartz grains and chalcocite
and bornite along the borders of green argillite pebbles in quartzite.

The Yarrow Showing was examined by the writer in October,
1769 and on July 27, 1970. In general little can be added to the report
of Stevenson (1968) except to note that a green sill in the lower Grinnell
graded 0.2Z2% Cu across &.5' with most of the values in the fine-grained
margins. This sill is overlain by about 3 feet of green argillite and underlain
by argillite. This suggests that it was a competent body in which fractures

‘permitted the entry.of copper-bearing solutions while the argillites above

and below were incompetent and impervious to the copper-bearing soiutions.
At-anelevation of 6025" in the middle part of the Grinnell, a ripple-marked,
6" bed of medium grained, poorly cemented white sandstone contains a 3"
layer with interstitial chalcocite. The Kennco exgploration and subsequent
examinations indicate that the Yarrow Showing is not economic.

Occurrence 11~ Traverse D-5 = Sheppard or Lower Gateway

Malachite stains and hernatite are present but primary copper

“minerals were not observed. Specimens availcble are pinkish dolomite,
‘with small amounts of a dissemincted steel grey mineral. The samples

seem fo have a higher than normal density. A grab sample assayed 0.01% Cu,

“and traces of Pb and Zn. It dces not appear to warrant more attention.

Occurrence 12 Traverse L-1, D-10 . Grinnell

. Copious malachite stains are confined to bedding planes in white,
well cemented sandstone with subrounded medium grained quartz. -Some of
the bedding planes are marked by seams of green argillite to 4" thick. The

~ beds are up to 13" thick but mostly less than 1'. Sparse chalcocite was

observed. The copper mineralization is confined o 4' or 5' of the Grinnell
sandstone immediately below the Siyeh. For a few hundred-feet up and

L. B, HALFERDAHL & ASSQOCIATEES LTD.
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Occurrence 12 - continued

down the creek relatively small scale anticlinal foldmg and crumpling

of the beds were observed. A fault striking about 15° with displacement
about 10" cuts the Grinnell here and extends up into the Siyeh. The
copper mineralization dies out in less than 100 feet on either side of this =
fault. This occurrence is not economic in itself, but its presence indicates
that there may be favourable structures and lithologies nearby.

Occurrence 13 Traverse L-1 Appekunny .
Sparse chalcocite is present in 2" of somewhat porous crossbedded

white sandstone near the contact of the Grinnell Formation. The part of the

bed cemented with quartz is free of copper mineralization. This is a minor

occurrence.

Occurrence 14 Traverse L-1 Slyeh
Chalcop/n ite and bornite or chalcocite? are sparsely. ..

disseminated in aggregcies to 5 mm.in white medium grained sonds’ro"ne near

the contact with the Grinnell Formation. This is a minor cccurrence.

Occurrence 15 Traverse Z~5, K-1, L-2 Appekunny

Sparse chalcocite and bornite are present in slightly porous

“sandstone, and in somewhat greater amounts along the contacts of thin green

argiilite pebbles and layers. Copper mineralization is confined to a bed
not more than 6" thick about 25! below the top of the Appekunny. It can
be traced intermittently for about + mile to the northwest where. i*s maximum

thickness is about 1'. This zone is tco thin and the mineralization too spaise
» and p

to be of interest.

Occurrence 16 o Traverse Z-5, K-1, L-2 - Grinnell

Chalcocite ond bornite are present mostly in the interstices of
medium to coarse grained subroundzd quartz grains in a white to light
brown sandstone through an interval of 4' or 5' about 5' below the contact
of the Siyeh Formation. Below this is about 4' of well cemented sandstone

- barren or aimost barren of copper minerals, and below this is another 4' of

moderately well cemented medium grained sandstone with chalcocite less
abundant than in the upper bed: much of it is in fractures and clong.

'bedding pianes. These beds were traced about 200'. Addirional scmplmg

and possibly str .pp.ng of this occurrence appears ‘warranted.
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Occurrence 17 Traverse K-4 ' " Grinnell

Chalcocite with accompanying malachite was found in a 7*
bed of brownish sandstone that could be traced for about 20" about the
middle of the Grinneil Fermation. This appears to be a minor occurrence.

Occurrence 18 Traverse Z-9 Grinnell

Chalcccite in grains to 1 mm with troces of bornite and
chalcopyrite is sparsely disseminated in clean, well sorted, white sandstone
ina zone 1' thick. Copper mineralization is present only close fo a fault
with a stratigraphic displacement of about 100' with the SW side down
thrown. Similar mineralization along bedding planes and in slightly porous
sandsione was encountered on this traverse at the Grinnell-Siyeh contact,
These appear to be minor occurrences.

Occurrence 19 Traverse Z-8 Grinnell
Chalcocite and associcted malachite occur along bedding planes,

fractures, and discontinuites in-white, fine groined, subrounded, well
sorted sandstone in @ zone chout 3' thick of or near the Crinnell-Siych’

‘contact. This occurrence warrants sampling.

Occurrence 20 Treverse C-12 Grinnell

Bornite is present in stringers to 2 ¢ by 3 mm, associated with
chalcopyrite in grains to 2 mm, mostly along small fractures cnd along
ihe contacts of green argillite pebbles. The copper mineralization is present
in two zones: an upper which varies in thickness up to 5' and a lower 8"
bed. Although the mineraiizction in the somples collected appears to be

fairly low grade, this occurrence warranis more detaiied sampling and

possibly mapping.
Occurrénce'Zl Traverse H-25 Lower Gateway

Malachite was found on |om.s in a fine grained grey limestone bed

about T thick, overlain and underlain by green argillites. This occurrence

appecrs to have no economic importance but its existence is worth noting.

L. B, HALFERDAML & ASSOCIATES L10.
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Occurrence 22 Traverse Z-13, H-12 Purcell Lava

Sparse chalcopyrite fills vesicles in andesitic lava. This is of
no economic significance here. '

Occurrence 23 Traverse Z-20 Appekunny
Abundant sphalerite is associated with pyrite in white

medium grained sandstone at contacts with green argillite pebbles.

The extent of this mineralization is not know: it may warrant checking.

Occurrence 24 Traverse C-3 Siyeh
Minor malachite and pyrite was found in float.

Occurrence 25 Traverse C-7 Gofevs;oy

_ Malachite and very fine copper sulfides? were found in a grey

argiliite bed 4' thick. A grab sample assayed 1.31% Cu. This occurrence

requires further sampling and tracingof its extent.

Occurrence 26 Traverse D-17 Gateway
Malachite stains were found along joints and bedding planes in a

2' bed of green grey argillite which appears to contain a very fine grained
copper mineral . A grab sample assayed 0.26% Cu. This occurrence requires

. furtner sampling and iracing of its extent.

Occurrence 27 Traverse H-13 : Siyeh

Malachite staining on greenish grey slaty argillite which appears
tc' contain very fine grained dissemincted sulfides. The mineralization is
of local occurrence only.

Occurrence 28 Traverse H-13, L-3 S Grihnell

Chalcopyrite was found in aggregates to 4 mm along contacts and
fractures of green argiilite pebbles in white sandstone. This sparse copper
mineralization is present in two beds: a lower 4' bed, and 15! stratigraphically
higher, an upper 6" bed. This is a minor occurrence.

Occurrence 29 ~ Traverse H-13, L-3 Grinnell

Chalcocite is present in white sandstone, interstitial to medium
grained, subrounded quartz. Four quarizite beds aore mineralized but the

. 3. HALFERDAHL & ASOLOUIATES LYD.
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QOccurrence 29 - continued

maximum thickness of beds is 4" and mineralized zones are up to 1" thick.
Some of the red argillite interbedded with the quartzite is bleached: belcw
one bed is a prominent bicached zene 2 2 to 4" thick with lrregulur border.
This occurrence appears. to be minor.

Occurrence 30 Traverse H-16 , Purcell Lava

- Chalcopyrite was found in vesicles and.disseminated in andesitic
lava. This is a minor occurrence. -

Occurrénce 31 Traverse H-‘20 | - Gateway

Chalcopyrite in grains less than 3 mm is abundantly disseminated
in grey siltstone at the contact of a syenitic intrusion. A grab sample assayed
0.43% Cu. Another sample o short distance away has malachite and possibly
very fine grained copper sulfides in a grey silty argillite. These occurrences
appear to warrant sampling and tracing their extents.

Occurrence 32 Traverse H-24 Gateway

Chalcopyrite, bornite and, possibly chalcocite are present along
planes of fissility in a green grey argillite. A grab sampie assayed 0.70% Cu.
Malachite stained the contact of a pebble of grey green argiliite in a green
siltstone. This occurrence appears to warrant additional sampling.

Occurrence 33 Traverse H-22 Float - Waterton?

Very sparse chalcopyrite and bornite? in grains less than % mm
are present along a minor contact between grey and buff-grey dolomite.
This is @ minor occurrence.

Occurrence 34 Traverse H-22 Waterton

Sparse chalcopyrite is present similar to occurrence 33. This is
a minor occurrence.

Occurrence 35 Traverse C-5, K-3 Grinnell

Chalcopyrite is disseminated in white quartzite below a basic intrusive.
The intrusive is described as a dyke at this location but appears to become a
sill a short distance to the NW. Chalcopyrite and pyrite are disseminated
near but not at the contacts of the intrusive. This occurrence appears unimportant.
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.Occurrence 356 Traverse C-6, K-3 Grinnell

Chalcopyrite in aggregates to 5 mm long is associated with
green argillite pebbles in @ white medium grained sandstone bed about 6"
thick. About 8' below is another similar bed. This occurrence is near
the upper contact of the Grinnell and is regarded as a minor one. A
similar occurrence was located a few hundred feet below in Grinnell
sandstone near the lower Grinnell confact.

Occurrence 37 Traverse Z-21, C-5 : - Grinnell

Chalcocite? and bornite are present in the interstices of
medium grained subroundad quariz in white sandstone. Chalcopyrite and
bornite are along contacts and in fractures of green argillite pebbies in the
sandstone. The mineralized zone is in the Grinnell just below the Siyeh
contact and is 5' to 7' thick. This appears to be a minor occurrence but
warrants checking.

Occurrence 38 Traverse Z-21 Grinnell
Chalcocite in white sandstone very similar to that described for
occurrence 37, and with chalcopyrite and bornite occurring in the same

way. The mineralized zone is at the coniact of the Appekunny and appears
to be a miinor one. '

Occurrence 39 Traverse H-28 ' Grinnell

Chalcopyrite is disseminated in white sandstone at the Siyeh
contact. A similar occurrence was found a few hundred feet to the east

_ at the same stratigrephic horizor.. Both’'are apparently minor occurrences.

‘Occurrence 40 L-23-6-68 ‘ Upper Gateway

Chalcocite is present in a layar of grey argillite about 6!
thick that was traced for about 200" down the mountain side. A grab
sample assayed 0.98% Cu. Further sampling and tracing of this zone
appears warranted, '

L. B HALFERDAHIL & ASBCCIATES LTD.



.-

A45
Occurrence 41 Grizzly Showing Grinnell

The Grizzly Showing was trenched by Cominco in 1969, and

mapped and five holes totalling 2018* drilied in 1970. This work

showed that chalcocite, bornite, and iesser chalcopyrite are present
“in sandstone or quartzites near the upper contact of the Grinneil
Formation for a length of 2700'. Individual mineralized units range from
2% to 17" in thickness and are present through a stratigraphic interval of
about 43'. In three of the drill holes, approximatiely aligned ina.
southerly trend, thicknesses of 3' to &' or 7' grade 0.6% to 0.7% Cu with
the best intersection being 4' grading 0.95% Cu and 0.10 oz. Ag. The
mineralization in two holes drilled a few hundred feet west of the
southerly~trending line of the first three holes is lower grade. In general,
there appears to be slightly more than 0.1 oz. Ag for each 1% Cu in

each interval assayed. One interval of 5' in one of the holes graded 0.3%
Cuand 1.19% Pb.

The Grizzly Showing has been examined in a cursary mcnner
three or four times by the writer. His interpretation is that the southerly~
trending line of the three drill holes is close to a fault, and that the other
two hoies were drilled some distance west of the fault. Some additional
work here appears warranted.

Occurrence 42 Whistler Showing Grinnell -

The Whistler Showing was trenched and mapped by Cominco

in 1969 and 1970. More than 25 beds of sandstone in the lower and

middle part of the Grinnell Formation are erratically mineralized with
chalcocite, lesser bornite, and minor chalcopyrite at or near a dip slope

on Whistler mountain for a strike length of about 2500 feet. The down=-

dip extent of the better mineralized beds is limited to a few hundred feet
becouse of erosion at the upper and lower ends of the dip slope. In the
lower Grinnell the mineralized beds are 1" to 2" thick, contain less than
0.02%Cu and are separated by up to 10" of red argillite. In the middle
Grinnell, the typical mineralization consists of chalcocite in the ‘
interstices beftween rounded quartz grains. Mineralized beds range from

2" t0.6" in thickness, and many are ripple-marked. In one place sand
outlining fossil mud craks in argillite has been mineralized with chaicocite.
Only rarely is the complete thickness of any one bed mineralized, and
individual mineralized beds cannot be traced for more than a few hundred
feet. Samples grading as much as 5% and 7% Cu have been obtained across
thicknesses of 6" and 4" respectively, but grades fall to 0.5% Cu or less
across widths of 4' or 5'. Cominco has concluded that this deposit is

too small to mine.
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APPrNDi)\ LIST OF PROSPECTING T 'ERS‘E‘S -

. In the: llsf below the members of eoch traversing party are
designated.as follows: . J. Card - C, D. Donyluk - D, J. Gothamn - G, '
G. Hildebrandt - H, M. Judd -'J, A. Kahil - K; L. Halferdahl -L, J. P!ummer -

P, G. Russell = R, M. Zander - Z. Some of the initial tre=erses in June,. 1970.

were orientation traverses on Spicnkep Ridge and on the north side of Yarrow. Creek .-

and have not been plotted in Fig. 11. A few days were spent from time to time
learning about access roads to paits of the properties. -Although some of these - -

~ were designated by. traverse numbers, they have not been plotted in Fig. 11.

Traverse ©  Date - -Men Traverse . - . Date ‘Men
c-1 . 4-8-70  C,J D-19. -~ 1-8-70 D,C.
c-2 - 5-8-70 -~ C,R . D-20 - 31-7-70 D,C
C-3 6-8-70 - C,R D-21 - 1-8-70 " D,C
C-4 7-8-70 C,R - -1 28 -6~ 70 H
C-5 8-8-70 C,R- H-2 29 -6 - 70 H,D
C-6 9-8-70 C,R H-3 L 1-7-70 H,J
C-7 11-8-70 C,R H-4 2-7-70  H,J
- C-8 12-8-700  C,R H-5 4-7-70 H,)J
C-9 13-8-70 - C,R - - H-6 6-~7=70 H,J
S C-10 - 21-8-70 C,G H-7 7-7-70 - H,J
" C-11 22-8-70 . C,R. H-3. - 8-7-70 H,J
C-12 9-9-70 Cc © H-8A 11-7-70 H,J
- D-1 28-6-70 D,C H-9 - 12-7=70 4,R
D-2 29-6-70  D,H H-10 14-7-70 H,R
D-3 1-7-70 D,C H-11 - 15-7-70 H,J
D-4 2-7-70 D,C H-12 . 16 -7-70 H,J
D-5 3-7-70 D,H H-12A 19-7-70  H,J
D-6 4-7-70 - D,C H-13 ° 20-7-70. H,Z
D-7 5-7-70 D,C H-14 21-7-70 H,J
D-8 6-7-70 D,R H-15 22-7-70 H,J
D-9 7-7-70 D,C H-16 1-8-70 H,J
D-10 10-7-70 D,R " H-17 4-8-70 H,G
D-11 11-7-70 D,C H-18 5-8-70 H,J
D-12 12-7-70 D,C "H-19 6-8-70 H,J
D-13 16-7-70 D,R H-20 7-8-70 H,J
D-14 19-7-70 D,C H-22 9-8-70 H,Z
D-15 20-7-70 D,C H-23 10-8-70 H,J
D-16 21-7-70 D,C H-24 11-8-70 H,J
D-17 22-7-70 D,C H-25 13-8-70 H,J
D-18 D,C H-26 14-8-70 H,R

.
~

- 23-7-70
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A47
- Traverse Date 7 Men ___Troye_fse ~~ Date - Men

"H-27  15-8-70 H,R - zZ-26 - 11-8-70" z,G -
~H-28 - 16=-8-70 CH,R - =27 14-8-70 Z,G-

H-29 - 19-8=+=70 H,C 7-28.- 15-8-700 Z,G

H-30  20-8-70 H,R . Z-29 - 16-~&-70"  Z,G .

H-31 = 21-8-70 'H,C Z--30 22-8-70 - Z,G

K~1 4-8-70 K,Z :

K-2 i3-8-70 K,G

K-3. 18~8-70 KH
- K-4 20~-8-70 - K,C

L-1 5-7-70 L,J -

-2 9-8-70 LK -

L-3 13-8-70" ‘L,Z'

L-4 27 -7-70 L,P

R . 7-8-70 R

Z-1 27-6-70 Z

Z-2 1-7-70 Z,G

Z-3 2-7-70 Z,G.

Z-4 3-7-70 Z,G

Z-5 4-7-70 Z,G

Z-5- 5-7-70 Z,G

z-7 6-7-70 - Z2,G

Z-8 - 8-7-70- Z,G

Z-9 10-7-70 Z,G .

Z-10 11W-7-70 - Z,G

Z-10A 14-7~-70 Z,G

Z-11 15-7-70 Z,G

Z-12 i16-7-70 Z,G

Z-13 19-7-70 Z,G

Z-14 21-7-70 Z,G

Z-15 0 22-7-70 Z,G

Z-16 23-7-70 - Z,G

Z-17 30-7-70 Z,G

Z-18 31=-7-70 Z,G

Z-20 -5-8-70 Z,G

Z-21 6-8-70 Z,G

Z-22 7-8-70 Z,G

Z-23 8-8-70 Z,G

Z-24 ?9-8-70 Z,G

Z,G

Z-25 10-8-70

,,,,,

L. B. HALFERDAHL & ASSOCIATES LYO.
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'APPENDIX 4
LOGS OF DIAMOND DRILL HOLES

SP_IONKOP RIDGE
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Dip:~90°

Azimuth: -

Cere: BQ wl |

[ S »Compcny::-»Alcor- Minerals Ltd.
- Drill Hole No: 1 Page 1
Elevation:
Totcl Length:

A o . Ads

DRILL. LOGS‘

* Property: Gob!e Ophcw .
Loccahon- iop of Splonkop Rldge '

66"‘0' appro«.) Cfuried Sepfember 24, 1970 .
- Completed: September 28, 1970 -

337!
Toral Recwvery 323 6t - »,Logged_ by:- L. B. Halferdahi-

- Interval

- Recovery.

Description

.3'_ 7!

o'

Causing

.7' ___. ]2!

3.0"

SANDSTONE, mostly medium grained, pinkish, whitish, -

- and-wine colered; subrounded quartz grains, some
- cemented with hematite; but with fine quartz well

ce'nenfed with quartz in places; some Iammatxons at
70° to core axis. o

11,00 -12.0" - sandstone is whiter but contains up
to 5%. irregularly distributed blobs of reddish, dark
‘brownrish material that colors the: quartz grains;

numerous holes to 1 mm or slightly more throughout
this sandstone; some are completely hollow; others
look as if ¢ mineral grain had weathered out and this

‘may be what produces the dark brown spots.:

12.0' - one flat pebble of red arqaﬂlfe in the whitish

spotted sandstone.

120 = 17"

5.0

SANDSTONE and ARG!LLITE
12.0' - 15.9' = whitisk red sandstone, medium to
fine grained; cemenf cariable; some with pebbles

- of red argillite to 2"; red argillite on partings to

1 mm; some argillite with irregular green bleaching;
some pebbles of red argillite to 3 thick by i"or
more long. :

13.5' - 15.9' - some sandstone is spotted irregularly
as in previous interval.

15.9' - 17.0" - red argiilite and siltstone with gregn
mottling here and there, some to - 3 fissility at 70°

to core axis.

.. B. MALFERDANL & ASSOCIATES LT,
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,.'Compcmy Alcor Mmercis Lfd - Property: Goble Option

Dru!l Ho§e No:.

Page 2

Description

SANDSTOMNE, mos‘rly . :

17.0' - 17.4" ~ red orgnhre ‘mottied wn‘a nregu!or
‘greenish grey blobs 2 mm in size fo lorger layers 3.
thick roughly parqlle o fmsﬂ..’y but wnH ir regu_lcr
~ contacts. . S .
174 =17 .60 - reddisn white scnosfone, ‘medium
grained, well cemented with red argillite, some in

blobs.

17.8' - 21.0' - reddish and rer‘d;sh white. sandstone; B

" medium grainad, gradations bcfween coi\,’s Gre
fairly abrupt, but are dependent, in parf on cbundanﬂ—-" _
of red argiilite pebbles which aie up to 3" thick and -
1" to 2" Iong, some pabbles ure ‘rrc,gwarly bleucheo
to.a greenish grey. :

ARGILLITE und SH TSTONE :
21,0 = 22.3" - dark red with sparse greyish green blobs-
. to 3" insize. - . S

- 22.3' - 23. 5' - greemsh wi fh red in a few lcyers or
|||_egular blobs to 4" thick.

SANDSTONE, mostly

25.0" - 25.4" - red argiliite with a {ayer of medium’
grained only modercfely well cemented sandstone, 3"
thick at middie with a 3" layer of green argillite with
irregular contacts cbove, all about middle of interval .,
25.4' - 36.0' - sundstone, mostly white medium grained,
moderately to well cementad, some is pinkish (banded

white sandstone and sandstone with some hematite or

“red argillite cement which gives it a-pinkish cast); contains

a few pebbles of argillite, green mostly but some red;
argillite partings to Tmm or less, mostly green but with
some irregular red areas. :

L. 8. HALFERDAHL & ASSOCIATES LTD.
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" Company: ‘Alcor Minerals Lid.
Drill Hole No: :

1

A%

~ " Property: Goble Option
Page 3

Interval

- Recovery

Description

30

- 37!

6.6'

SANDSTONE, mosﬂy : ~ :

30.0" - 30.2' - sandstone ds in previous mfervof

30.2' - 31.4" - interbedded dark red sondsfone, argllhre,
siltstone with a few Iayers of green argillite to 3",

green argillite layer 4" rhuck right above white sonds;on

“at 31.4',

31.4' - 34.3"' - well cemented medium grained sandstone,
white in upper twe-thirds, with reddish intervals

in lower one-third, the red zclor produced by red

argillite cement and pebbies. Bedding is at about 70°
to core axis and is marked by pariings of green argz!llfe
some of which contains irregular remnants of red; one
bed of sandstone is nearly Z' thick.

34.3"' - 34.6' - red argillite with green argillite
along a fracture inclined about 45~ to core axis and
minor irreguiur mottling by green argillite; green -
argitlite is ¢t bottom right above sandstone at 34.6'.
34.6' - 37.0' - white sandstone in upper 0.4' then
irregularly banded with reddish white and white; the
red color caused by red cement and concentrations of -
red argillite pebbles in some fayers; green argillite on
bedding planes fo 3 mm thick with some irregular
remnants of red; 4" blobs of greenish sandstone
sparsely and lrregularly scattered in lower 0.5" of

red sandstone .

37" -

47!

10.0"

SANDSTONE, medium grained; some beds up to 1.0’
cemented with quartz, others with red clay; some intervals
contain numerous pebbles of red argillite, others are free
of them; beddirig planes are marked by argillite, mostly
red but some parfl, or compleiely turned to green;
laminated at 70° to core axis.

L. B. HALFERDAHL & ASSOCIATES LTD.
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Company: Alcor Minerals Ltd.  Proparty: Goble Option
Drill Hole No: 1 ' Page 4
Interval Recovery Descripticn
47' - 54! 7.3' SAMDSTONE, medium grained in alternating white
' and red layers Up to 1.0 thick, mostly less; red sandsione

is cemented with red argillite (clay) and/or contains
abundunt pebbles ¢f red argillite with thin partings
of red argillite up to 3" on bedding planes, some with
irrggu!cr green blobs to 3" or so in size; laminated at
70" to core axis.

54' - 57" 2.3' SANDSTONE, as cbove but little or no green argillite
at partings and only one reddish white sandstone bed
3" thick at 55.0'. '

57' - 60! .4 SANDSTONE, as above, with a few pebbles of argiliite,
mostly red, very few green; some red argillite pebbles
have been squeezed and distorted.

60' - 65! 5.0 ARGILLITE and SANDSTONE interbedded

60.0' - 61.2" - red argillite with spurse green spots

3 mm across; one joint at 61.2' with thin layer of rust
has about 3" green argitlite, then in next 2" grades
through dark purplish grey into red argillite. -

61.2% - 61.8' - below rusty joint is |/8" green argillite
then medium grained whitish sandstone with tiny rust
spots among subrounded quartz grains; this sandstone
contains pebbles up to 3/8" thick by 1" long of green
argillite parallel to bedding which is at 707 to core

axis; rest of interval is well cemented white sandstone.
61.8' - 62.8" - red argillite irregularly and incompletely
mottled with grey argillite with green argillite in joints;
fissibility at 70° to core axis; " layer of reddish sandstone
at 62.8'.

62.8' - 63.5' - red argillite with very sparse green

spcts to 2 mm in size.

l. B. HALFERDAHL & ASSOCIATES LTD.



Company: Alcor Minerals Lid.

A52

Property: Goble Option

Drill Hole No: 1 Page' 5
Interval Recovery Description
60' - 65" 5.0' 63.5' - 64.0" - reddish white sandstone with pebbles
cont'd of red argillite and one 0.1' layer of red argillite with
sparse green spots at 63.6'; one 2 mm parting of green
argillite. _
64.0" - 64.3" - red argillite with green spots as above.
64.3"' - 65.0' = whitish sandstone with a few pebbles
of red argillite with 3 mm parting of green argillite at
65.0'. :
65' - 75 SANDSTONE and ARGILLITE

10.3'

65.0' - 66.8"' - sandstcne, medium grained, subrounded,
with numerous pebbles of red argillite from 2 or 3 mm in
size fo 4" by 1" or more, mostly inclined at 70° to core
axis; a few pebkles and partings of green argillite.
66.8' - pariing of green argillite-is mottled with dark

.grey.

66.8' - 67.0"' - grey argillite with a bit of green mottling
and a 3 mm layer of white sandstone.

67.0" - 67.2" - mostly white sandstone, with pebbles
of grey and green argillite. o

SAMPLE 1551 65.8' - 67.2' 0.4' 0.005% Cu

67.2' - 67.6" ~ red sandstone with numerous pebbles of
red argillite and onz of green argiliite.
67 .6' - 63.6" - white sandstene with abundant pebbles

and loyers to 3" of green crgillite with an odd red blob
RETR

o S o) .
- to 7" in size; planer features at 60 to.core axis =

SAMPLE 1552 67.6' - 68.6' 1.0' 0.005% Cu.

68.6' = 69.3" - green argiilite with occasional black
dendrites and other tlack minerals.
69.3' = 2" layer of black argillite

SAMPLE 1553 68.6' - 69,3" 0.7' 0.0605% Cu.

i. B. MALFERDAML 5 ASSOCIATES LYD.
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Company: Alcor Minerals Ltd, Property: Goble Ophon
Drili Hole No: 1 che 6
Interval Recovery Description
65' - 75! 10.3" 69.3' - 70.0' - white sandstone with irregular layers
cont'd of green argillite; mostly less than 3 mm; some contain -

interstitial chalcocite with accompanying malachite;

odd pebble of black argiilite; chalcocite is concentrated

in laminae parallel to bedding.

70.0' - 70.25' - green argillite,

70.25" - 70.9' - white sandstone with interstitial chalcocite
in some laminae; it appears to be more abundant above
green argillite partings and layers to 4" thick, also in
fractures and possibly replacing green argillite; chalcocite
blobs are up to 5 mm in size.

SAMPLE 1554 69.3'-70.9' 1.6' 1.09% Cu, 0.22 0z. Ag.

70.9' - 71.6" - green argillite grading to grey towards
bottom with fine black dendrites on planes of fissility .

SAMPLE 1555 70.9' - 71.6" 0.7 0.01% Cu.

71.6"' = 73.0" - finely laminated red argillite with

sparse green argillite elongated parallel to fissility but
in discontinuous klobs to 1" long; irregular upper contact
with green argillite; odd lominae to " of reddish
sandstone .

73.0' = 74.6' - mostly reddish sandstone with layers

to 3" of red argillite, and pebbles to 3" of green and
black argillite irregularly distributed from 74.2' to 74.5".
74.6' - 76.0' - grey siltstone grading down 7o finely
laminated red argillite with layers or irregular blobs of
green argillite, some with fine black dendrites on planes
of fissility, which are about 60° to axis of core.

- B, MALFERDAHL & ASSOCIATES LTD
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Company: Alcor Mmerab Lfd ' Pro'pe‘rr;‘y: Goble Option

Drill Hole No:

Page 7

Description

ARGILLITE and SANDSTONE

75.0" - 76.0" - laminated red and green argillite with
fayers to 4" of whitish sandstone; some green argillite
shows fine black dendrites extending 2 mm or so from
closed cracks which are about parallel to core axis.
76.0' = 77.2" - white to pmktsh sandstone with laminae
with abundant red cemenf at 60° to core axis; with
layers of red argillite to 3", and with pebbles of red
and green argillite.

77.2' - 78.0' - red argillite, banded, with layers

to 1" in upper part irregularly mottled with green
argillite.

78.0' - 78.5' ~ whitish sandstocne with pebbles and laminae
of red and green argillite.

78.5' - 80.7"' - mostly red.argillite with green layers with
irregular contacts to 1" and smaller blobs of green
argillite; 1" layer of pinkish white sandstone at 79.5".
80.7' - 82.9' - white and reddish white sandstone

with pebbles of green argillite in upper part, and
abundant reddish cement in lower part,

82.9' = 83.5' - red argillite with sparse blobs of

green argilliite.

ARGILLITE and SANDSTONE o'
35.0' - 90.3"' -~ mostly red argillite, laminated at 60"

to core axis, with green argillite layers to 2" thick,

and pinkish white sandstone layers to 4" thick with
pebbles of red argillite and a few of green argillite.
90.3' - 92.5' - sandstone, whitish with-pebbies of green
argillite to 3" with sparse malachite staining along

edges of green pebbles and in small strecks infractures; -
with a 2" intervai of green argiliite with medium grained
quartz grains and a 2" streak with a black mineral

(chalcocite ?).

~ SAMPLE 1556 90.3' - 92.5' 2.2' 0.04% Cu.

A HAL FERDAHL & ABROCIATAS LT,




Company: Alcor Minerals Lid.
Drill Hole No:

1

A55

‘Properi'y: Goble Option
Page 8

Interval

Recovery

Description

92' - 94¢

1.5

SANDSTONE, white with pebbles of green argillite
to 1"; sparse malachite in lowest 3", associated with
green orgillite pebbles, and thin seams of rust along
contact of green argillite pebbles and white sandstone.

- SAMPLE 1557 92.0' - 94.0' 2.0' 0.02% Cu.

24! - 97!

1.8

SANDSTONE, white with green argiilite pebbles in
upper part with sparse malachite stains in top 2; in
lower part white sandstone is spotted with dark brown
or rusty spofs 1 fo 2 mm-in size (remnanis of pyrite?);
some have been dissolved out completely ieaving holes.

SAMPLE 1558 94.0' - 97.0' 3.0' 0.01% Cy.

- 97" - 106!

2.5'

-fo z

ARGILLITE and SANDSTONE

97.0' - 98.1" - argillite, red and green. !rrequ!arly
interlayered and mixed; top 3" are grey argiliite.

98.1' - 99.5' - white and reddish sandstone, with red
cemented icminae at 60° = 70° 1o core axis.

99.5' - 100.2" - red argillite.

100.2' - 100.8' - green argillite with 2" layer of white
sandstone at 100.4' and ¢ few bands and irregular blobs

- of red argillite at boitom; irregular contact with underlying

red argillite.

100.8' - 104.5' - red argillite, banded with layers

" of greyish white argillite and whitish sandstone;
irregularly motrled with grey for about 8" at 103.07; sparse
blobs of green to 3" in places. :

104.5" - 105.7' ~ 0.2' green argillite, greyish in.top 3";
0.4' white sandstone with layer of green argillite; 0.4'
green argillife, 0.2' banded red argillite; green argillite

- contains fine black dendrites od|acem‘ to a crack about
" parallel to core axis.
- 105.7' =106 .5" - mostly white scnd'stone, pink in places;

green argillite pebbles and partings; red argillite pebbles.
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Company: Alcor Mmerals Ltd. - Property: Goble Option

Drill Hole No:

Page ¢

Description

106" = 111!

SANDSTONE, mostly

106.0' - 108. 3' ~ white sandstone, wﬁh green argillite
pebbles and partings; 0.3* layer of green argillite at
106.2" with black dendrites and other shapes on planes
of fissility; chalcocite to 3 mm along contacts of
‘argillite pebbles with sandstone but chalcocite is sparse;
grains to 1 mm of chalcopyrite? or pyrite on fissility
planes in green argillite partings.

SAMPLE 1559 106.0' - 108.3"' 2.3! 0 11% Cu,
0.02 oz. Ag. '

108.3' - 109.9* - 0.2* red argillite, banded with
irregular layers to 3" of green argiilite and white
sandstone; 0.2' green argillite and white sandstone

with irregular contact with underlying red argillite;
0.6' red argillite with 2" layer of white sandstone with’
z" of greyish black argillite at lower contact with green
argillite; 0.6" green argillite with black and brown
-dendrites afong crack roughly parailel to core axis.
109.9' - 110.1"' - white sandstone, medium g gmmed

well cemented.

SANDSTONE, mostly o
111.0' - 112.3" - greenish white sandsfon laminated

wiih dark streaks at-about 70° to core axis, with pebbles
and portings of green argillite with abundant black dendrites.

SAMPLE 1560 111.07 - 112.3"' 1.3' 0.005% Cu,
0.020z.Ag. ' -

112.3' - 114.7" - mosily whiiish sandstone with some
~intervals with abundant pebbles of red argillite and
partings; a few pebbles of green argillite, with two

LAl FERTIAME 8 wGRGOEIRTIS !




s - EN

A57

Company: Alcor Minerals Lid. Property: Goble Option

Drill Hole No:

1

Page 10

Interval

Recovery

Description

11 - 119!

cont'd

7.0

infervals: 2% and 4%

red and green.

114.,7' - 116.3" ~ red argillite with the central 0 5'
mostly green argillite with irregular sandy layers to "
and some red blobs; green argillite contains black
dendrites.

116.3' = 117.0" - whitish sandstone with layers and
irregular pieces of green and red argillite.

117.0" - 118.0" - red argillite.

of argillite, irregularly moHled

119' - 125!

5.8'

ARGILLITE and SANDSTONE

119.0' - 120.5" - red argiliite, blotchily mottied with
grey green in upper 0.3' with layers to 1" of green
argillite and white sandstone in lower part.

120.5' - 122.2' - whitish sandstone with pebbles and
partings of red argillite.

122.2' - 124.8" = uniform red argillite W|’rh 0.2
layer of white sandstone at 123.4',

125' - 129!

ARGILLITE, red, lominated with greylsilfsfon'e in

upper fcot with 0.2' jayer of white sandstone at 126.3",

- arnd 0.2¢ layer of grey green argillite at 126.5";

rest of interval is irregularly banded red argillite with
sparse grey or green spots to .

129! - 139"

9.4

ARGILLITE, red, regularly and irregularly laminated;

- with sparse green or grey spots; a few argillite pebbles,
- irregular veins; with greyisih silty intervals at 130.7°,

0.8 thick- at 131.47, and 1.0' thick at 134.9%; 0.2" green «

argitlite at 132.7'; 0.2' white sandsione at 134.6';
1" to 2" of green mottling in red argiliite at 137.4".
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Drill Hole No:

1

A58

Property: Goble Option
Page 11

Interval

Recovery

Description

139" - 147!

8.6'

ARGILLITE, red with irregular layers to 3" of green
argillite and irregular blotchy mottling in upper 1.3
0.2' layer of white sandstone at 140.7'; 0.2' sandy
interval at 141.9'; 0.9 of greyish silty argillite with
irregular red blobs at 142.1'; 2.0' feet uniform red _
argillite with a few grey or green spots at 143.0'; 1.1’
of mixed red argillite and white sandstone at 145.0",
146.1' - 147.8" - red argillite, leminated with
irregular green mottiing and layers in upper part.

(8 ]

147" - 155"

8.3"

ARGILLITE, mostly

147.0"' - 148.3" - sandstone with layers, partings and
pebbles of red argillite and grey argillite.

148.3' - 150.9"' - red argillite, irregular iayers of
white sandstone in upper G.6'; prominent green layers
or motitling at 150.3",

150.9' = 151.7' - sandstone; white and reddish,with
pebbles and cement of red argillite -

151.7' - 153.2" - red argillite with irregular 2" layers,

- of white sandstone in upper 0.2'; blobs of green to 3",

and 0.2' layer of green argillite at 152.6'.

153.2" - 155.4" - iinterlayered white and reddish sandstore
in layers to 0.5' and red argillite; sandstone contains

red argiliite pebbles; odd 0.2' lcyer of grey silty
argillite.

o 155'- 165"

10.4%

ARGILLITE, mostly -

"~ 155.,0' = 155.,2" - white sandstone mofﬂed hﬂre and there’

with reddish spots.

155.2' = 155.8" - red argillite wnfh 7" layer of green
argiltlite. _

155.8' = 156.5' - interbedded white sandstone and red
argillite with pebbles of red argillite in the sandstene, -
and a few of green argillite; z" layer of green argillite

at 156.5'.

156.5' - 157.0" ~ red argillite with 2 u‘reguldr 7" layers of
green.

L. 8. HALFEZDAHL & A%G
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Interval

Recovery

Description

155' - 165!

cont'd

10.4'

157.0' - 157..3" - white sandstone with layers of

red argillite and pebbles of red argillite; green argillite
pebbles at the bottom.

157.3' - 165.4" - red argillite with one 0.2' layer

of white sandstone; one 0.4 layer of white sandstone
with red argillite pebbles; green mottling in red argillite
ranging from negligible to almosf complete in.interval
of 0.2', a few other layers to 3" of white sandstone.

165" = 167"

1.4

ARGILLITE, red with oners fo 0.1' of white sandstone

with red argillite pebbles, 1" green argillite layer
on upper side of one sandstone layer; irregular grey mottling in
lower part.

167" = 175"

8.2

ARGILLITE

167.0' - 167.2" - grayish siitstone with red mottling.
167.2' - 172.0" - red argillite, with 3" layer of white
sandstone at 167.7'; argiilite is sllgHHy motiled with
green, with largest blob 2" in size and irregular .
172.0' - 172.3" - red argillite grades down within

3" to purplish to black to greasn argillite which is

0.1' thick with copious black dendrites and then 0.1°
layer of sandsione; below is 3" of greyish argillite.
172.3' - 175.3" - argillite, red with irregular blobs of
green and irregular layers to 0.2' prominent at 172.5"

and 173.0".

175" - 185!

10.4

ARGILLITE . ‘

175.0' - 175.8" - red crgulhte with irregular 1"
layer of white sandstone containing pebbles of red
argillite. '

175.8' - 176.0" - white scmds’rone with pebblus of
green argillite.

176.0' = 176.4" - irregular " |ayer of red argillite
at top; grey silty argillite below.

176.4' - 185.4' - red argiilite, lrregularly laminated,
mottled und layered with grey and grey green argillite,
with 3 or 4 layers of vh ite sandstone to 2".

L. 5. HALFERDAHL & ASEQCIAYTES LTO.
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Interval Recovery

Description

185' - 195" 10.6'

ARGILLITE, red, some sparsely spotted with up to
1" spots of green; some mottled irregularly for intervals
of 2" with green or grey; some laminated; some appear
very dark and scmewhat graphitic; white sandstone

layers to 1" at places.

195' - 205 10.0'

ARGILLITE, red, .very similar to previous interval.

205' - 209 -—- 3.4 ARGILLITE, red, similar to previous interval, sandstone
to 2" with green argillite above and below; lower
contact with red argillite is regular.

209 - 217! -8.5¢ ARGILLITE, red, similar to previous interval; "
interval contains a thin sandstone layer sandwiched
between 2 thin lavers of green argillite with regular

contacts.

217" - 226" - 9.3 ARGILLITE, red, mottled and layered as in previous
intervals with 0.5"' lcyer at 221.8" of white to pinkish
sandstone with vebbles of green argillite.

226! - 231" 4.6' ARGILLITE, mostiy
' - 226.0' - 226.8' - whitish sandstone with red argillite in
layers to 3", pebbles and partings; a few pebbles of
green argillite. '
226 .8' - 230.46" - red argillite; a few sandy layers and
about 3 layers of green argillite to 1" with irregular
contacts.
231" - 240" 8.3" ARGILLITE, mostly

231.0' - 232.2' = red argillite with some grey green
mottling.

232.2' - 232.4' - sandstone, white with pebkles of red
argillite.

L 3. HALFERDAML & ASTOCIATES LT3,
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Description

232.4' - 232.6" - red argillite, irregularly bleached
to a greenish color.

232.6' - 2353.0" = buff colored sandstone ? cemenfed
with calcite or carbonatized sandstone .

233.0° - 233.5"' - green argillite; one grey purplish
streak; irregular sandy intervals.

233.5' - 234.2' - buff colored sandy, very fine gramed
limestone, with fine to medium grained quartz.

234.2' - 234.4' - grey and green argillite with sandy
layer at bottom. _

234.4' - 239.3' - green, greyish green and red
argillite, some finely laminated, mostly green with
scattered blobs of red to 2"; two 0.5' intervals contain
more red than green; layerg to 0.4' of white sandstone,
and sandstone with pebbles of red argillite.

240" - 250"

ARGILLITE, mostly

240.0" - 242.,8' - red argillite with 0.5' white sandy
interval riear middie; argillite is umform above this
except for sparse spots of green to 3", and is finely-
laminated below.

242.8' - 243.,9' - sandstone with layers to 1" of

green argillite; thin layers and pebbles of red clgllhfe .
243.9' = 247.9' - red argilli fe, fissility at 70° to core
axis; a few blobs of green to 5"; layers of green argillite

and two layers of white sandstone 1o 0.1'; red argillite
finely and sornewhat irreguiarly laminated in lower
part,
- 247.9' - 248.3" - white sandstone with red argillite
pebbles with megulcr 3" layer of green argillite at
“bottom.
248.3' - 250.4' - red argillite, fissility at 70° to
core axis with irregular distribution of blobs of green
to 2" but mosily smalier; 3 layers to 13" of white
. sandstone and associated green argillite in the lowest -

0.6'.

5. MALFERDAHL & ALLOCIATES LTD,
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Interval

Recovery

Description

250" - 260'

10.1°

ARGILLITE

250.0" - 251.0" - mosﬂy red argillite with 2 layers
of green to 0.1' and a 0.3" interval of white sandstone
with red argillite pebbles in the middle.
251.0' - 251.3"' - white sandstone, cross bedded, with
laminae and pebbles of red argillite.
251.3"' - 260.1" - red argillite, fissility at 70°

core axis, 0.3" interval with greyish spots to 2 mm; a

“few larger green blobs to 1"; 3" layers of green argllllfe

above and below 0.1' layer oF white sandstone.

260" - 270"

9.9

ARGILLITE AND SILTSTONE _
Mostly red argillite, some intervals to 0.5' of white
sandstone, some wiih cross bedding and red argillite . -
pebbles.

260.9' - 262.7' - greyish laminated siltstone; two

or three 0.1" irregular layers of green argillite, sparse
spots of grey green to 3 mm.

270" - 279!

2.0

- ARGILLITE, red, with intervals of white sandstone

with pebbies and 2 mm layers of ved avgillite; interval

of white sandstone with grezn argiiliie above and

below; a few irregular layers to 1" of green argillite.
9 V4 g g

279" ~ 287"

8.3

ARGILLITE, red, as above; few layers of green argillite
and sondstone some with red argillite pebbles; few
irregulariy distributed green or grey spots.. -

287' ~ 291"

4.0

ARGILLITE, red, as above with 3" layer white sandstone
with thicker white sandstcne and green argillite at
287.9' and 288.7'.

291 - 297

4.0"

ARGILLITE, red, with a few layers to 0.2' of whitish
red sandstone .

L. B. HALFERDAHL % ASSOCIATES LTD
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Interval

Recovery

Description

297 - 307!

10.3'

ARGILLITE, red, with several intervals to 0.5" of
white sandsione with red argillite pebbles; a few blobs
to 2" of green argillite and one 0.3" interval at 298.0"
of green argillite with sandy grains and a 2 mm layer
of black graphitic argillite.

307" - 317"

10.5'

ARGILLITE

307.0' - 310.6' - umform red argillite; laminations
and pebbles.

310.6' - 312.8' ~ red argillite with some green
mottling and green spots to 1"; white sandstone 0.1' layer
at 310.7°%,

312.8' - 313.2' -~ green orc;t”lte with irregular contact
with overlying and underlying red argillite; thin sandy
layer in middle, some green argillite is mottled with
grey.

313.2' - 317 5' - red argillite with white sandstone
layers to 0.3'; one sandstone layer has red and green
argillite pebbles; sandstone tayers all have green
argiilite above or below or both; some layers of green
argillite.

317" - 327"

- 10.3!

ARCGILLITE, red, with hlobs of irregular green mottling
to 1 in size; severo! !ayers of white sandstone to 0.2'
with green crgillite to 3" above and below.

327' - 337"

10.3'

ARGILLITE, red as above; one 0.3' layer of ¢ coarse

- sandstone with pink and white quartz-grains.

End of hole;.

Lo B, HALFLADAHL & A% CIATES LD,
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DRlLL LOGS -
Properfy Goble Option

Drill Hole No: 2 Page 1 Location: NW side of Spionkop Rldge

Azimu’rh:o— Elevanon 6459 (based cn wtarted Sep’rember 28, 1970

Dip: -90 DDH1 at 6500") Completed: September 29, 197

Core: BQ wl  Total Lengthi: 162! Logged by: L. B. Halferdahl

Total Recovery: 152.3! '
Interval Recovery - Description
o - 7 0! Casing
7'~ 10’ 1.5 ARGILLITE, red with layers to 0.2' of white sandstone,

composed of rgedium grained, well cemented quartz,
fissility at 707 to core axis.

10" = 17! 6.4 ARGILLITE, red with grey mottling in sorne intervals,

' and with greyish siltstone layers 1o 0.3', white sandstone
layers of 0.2' sandwiched between green argillite;
. some greyish green biobs to 2 3" in red argillite. -

17" = 25! 6.9' ARGiLLlTE,— mostly red, some pale mottling with grey,
laminated, siltstone in upper 0.5' grading down to
grey green argillite with red mottling; irregular layers
and blobs fo 1" of green or dark grey argillite, socme
wr’rh black dendrlaes. '

25'- 29" 4.0 ARGILLITE, mostly red, with irregular Icyers and blobs

‘ ' o . of green argillite to 2",

25.3"' ~ 25.6' = green argillite which contains and
grades into dark greyish graphitic argillite; some sandy -
layers with red argillite cement.

- 37" 7.7 A'{GILLlTE cnd SANDSTONE

29"

29.0" - 34.8' - red argillite with one or two intervals

~ to 0.2' of white sandstone with red argillite pebbles;

lobs and lczy°rs to 3" of green argillite with irregular
contacts.

T oo, H’l.{l:.F‘EROAHL & ‘AGS’JCL-\')'E‘S LTD.
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Interval Recovery Description
29' - 37¢ 7.7' 34.8' - 36.6' - coarse grained sandstone with white
cont'd and pink quartz grains in upper part with green argillite
pebbles and red corgillite irregularly mottled with grey
green in lower poit.
37' - 420 4.4 ARGILLITE _
37.0" - 37.5" - green with 3" layer of white sandstone
in top 1" and an irregular blackish area about 1"
in size at 37.4'
BASIC INTRUSIVE 37.5' - 41 .4'
37.5' - 38.5" ~ buffish green grey, very fine grained
to aphanitic groundmass with lath=-shaped ciystals
to'3 mm is size; 1.0" zone appears to be the
- chilled margin or alternatively the zone that has
been altered by later sclutions; no sulfides are visible.
- SAMPLE 1561 37.5'~38.5'" 1.0' 0.01% Cu.
38.5' - 41.4' - medium grained groundmess, dark
greenish grey with lath~shaped feldspar phenocrysts to
5" and in radiating stellate aggregates to 2" in size;
malachite staining is visible on fractures and joints;
some joints contain copious black dendrites, others
“are rusty; in places the rock takes on a purplish cast
with irregular greenish areas.
SAMPLE 1562 38.5' - 41.4' 2.9' 0.16% Cu.
42' - 47 5.1 BASIC INTRUSIVE 42.0' - 46.1' medium grained siH.,

~ very similar to previous interval; no copper mineralization

visible except for a trace on joints; some joints have
copious black dendrites; phenocrysts are less numerous;

‘margin becomes somewhat buff colored at 45.1°.

L. B. HALFERDAHL & ASSOCIATES LTD.
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Interval Recovery Description
42 - 47" 5.1 SAMPLE 1563 42.0' - 46.1' 4.1' 0.15% Cu.
cont'd o . ,
ARGILLITE, greenish grey, 46.1' - 47.1",
47' - 51! 3.8' ARGILLITE, red, with 2" of green at top and white
: sandstone with red argillite pebbles for 0.7" in muddle,
irregular layer of green argillite to 0.2".

51' = 61" 11.0 ARGILLITE, red with white sandstone layer to 0.3'
with red argillite pebbles; layers and lrregulcr green .
blobs to 1".

61' - 71! 11.0! ARGILLITE, red with white sandstone layers to 0.6";
with pebbles of red argillite, and layers of red and green
argiilite; some sandstone is coarse grained; red argillite
is lrregularly layered o o and in blobs.

71'= 91 21.2 ARGILLITE, mostly

71.0' = 75.1" - red argillite finely laminated in

“top G.4' with irregular layer of green argillite to 1"

thick; white sandstone layers o 1" with copious pebbles
and layers of red argiilite, one 3" irregular layer of

- green argillite.

75.1' = 76.6" - white sandstone with peb‘:»les and
pariings of red argillite; one irregular 2" layer of green

argitlite,
76.6' - 77.3" - red argillite.

77.3"' - 78.0" - red argillite interbedded with white

sandstone with red argillite pebbles.

78.0' = '82.3" - red argillite with sandy |ayers to 0.1"

and very sparse blobs of green.

82.3' - 84.3"' - mostly red argillite :nteroedded with

greenish grey argillite to 0.2', white sandstone with red
argillite to 0.2, and grey sdtstone to 0.2'.

84.3' - 91.0' - argillite as in previous intervals;

some greyish blobs grading into green; Iammcfed red’ crgllllfe,
grey silty layers; white sandstone. '

L. B, RALFERDARL. & ASSOCIATES LTD.
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Interval

Recovery

Description

91' - 101"

10.4'

ARGILLITE, red, interbedded with white sandstone;
0.3' laminated greyish red argillite with mottling in
upper 1.5'; one interval of white sandstone with green
argillite pebbles; sparse green blobs.

101 - 1171

10.1°

ARGILLITE and SANDSTONE

101.0' - 104.2' - red argillite, with a few layers of
white sandstone to 1", some with pebbles of red argillite
and some sandwiched between layers to 3" of green
argillite.

104.2' - 105,5' - sandstone with red argillite layers,
partings and pebbles and green argillite pebbles;
bariding at 70° to core axis.

105.5' = 111.0" - red argillite with 0.7' sandstone
layer at 109.1', and other sandstone layers to 0.2,
soma with red crgillite pebbles, others sandwiched
between 3" layers of green argillite, with a few blobs
of green argillite. ' '

T =121

%.8

ARGILLITE, red, interbedded white SANDSTONE
Upper part contains white sandstone layers to 0.5' thick
with green argllli’re pebbles and layers, and red argillite
pebbles; .ower 35! is uniform red clglill’re with

fis=|!|+y at 70 fo core axis.

1211 - 126"

5.5

ARGILLITE and SANDSTONE

121.0' - 126.0" = red argillitensandstone, green argillite
as in previous interval; with white sandstone and green
argillite in lowest +'.

126" = 132"

6.0

SANDSTONE, white and green ARGILLITE, 126.0' -

126.8°, as in previous interval .

BASIC INTRUSIVE i26.8‘ --130.8' - green with

* chilled margins about 0.5" thick on, fop and bottom, |

with very fine grained matrix and lath-shaped feldspar

B HALFERDAHL & AL5OCIATES LTD.
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Interval

Recovery

Description

126"

- 132!

cont'd

6.0'

phenocrysts to 2 mm; middle part consists of an

“interlocking aggregate (intersertal texture ?) of buffish
" lath-shaped grains: in a grey green intergrowth with a

few clots of greenish feldspars to 1" or more and a few
single feldspar phenocrysts to 3"

SANDSTONE, white and grey green argillite,
130.8' - 132.0'

132

- 137!

5.5'

ARGILLITE and SANDSTONE

132.0' - 132.5' - white sandstone with green argillite
layers and pebbles in upper half, green argillite in lower
half.

132.5' ~ 137.0" - mostly uniform red argillite with 3
intervals to 0.3" of white sandstone with green argillite
pebbles and layers, with irregular contacts.

= 144"

4.0

ARGILLITE, red with layers to 0.1" of white sandstone
and green argillite .

- 148"

4.0

ARGILLITE, red with white sandstone and green argiilite
as in previous interval,

- 152!

4.0'

ARGILLITE, red, white sandstone, and green argiltlite as
in previous interval, with one interval of sandsione to
0.3" with coarse white and red quartz grains.

152"

- 162!

10.0"

_ ARGILLI'I:E, red with white sandsténe and greeﬁ argil!i'!“'e

as in previous interval; with 0.7' of sandstone and green
argillite at top of interval; few layers or blobs of green.
argillite to 0.3".

162"

End of hole.
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DRILL LOGS
Company: Alcor Minerals Lid. Property: Goble Option
Drill Hole No: 3 Page 1 Location: NW side of Spionkop Ridge
Azimuth:o- Elevation: 6250 Started: September 29, 1970
Dip: =90 Total Length: 272' Completed: October 1, 1970
Core: BQ wl  Total Recovery: 248.0' Logged by: L. B. Halferdahl
Interval Recovery ' Description
o'- 171 o Casing
A1 - 17 4.5' - SANDSTONE,whlte with reddish laminae in planes
o S at 30° 1o core axis; with pebbles to 1" of red argillite;
intervals to 0.3" with green argillite pebbles and oar’rvngs
17'- 19" 1.3'  SANDSTONE as in previous inferval .
19 - 25! 3.0 QUARTZITE, white, tough, well cemented (poor recovery

as a result); few vugs or soiution cavities o 3.

- 25' - 27! 1.5% QUARTZITE, white, as in previous interval .

.27 =29' 0 .0 2.0" _ - QUARTZITE as.in previous interval; with partings of .. —

green argillite and a few pebbles of red and green argillite.

29'- 33 3.4 QUARIZ'TE white, more green argillite partings at
: - 45° to core axis, and pebbles of red and green argillite.

33'- 4] ' - 6.4 SVANDSTONE mostly white or greenish, with partings and

pebbles of green argillite, and a few of red argillite,.
" some partings show an abrupt but irregular change from
red to green.

41' - 43'. 2,0 SANDSTONE, white with partings of green argillite,
TP - pebbles of green argillite to 1", and of red argillite to 2".

. B, MALFERDAML & ASSOCIATES LTD.
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Interval Recovery Description
43' - 47! - 4.0' SANDSTONE, white and greenish, pebbles and
: partings of green argillite, with two intervals to 1*
with-a considerable number of red argillite pebbles and
' partings at about 45° to core axis.
47' - 53 6.0' - SANDSTONE, white and greenish as in previous intervals.
53' - 60! 5.5 SANDSTONE, white and greenish with green and red
: ' argillite as in previous intervals.
60" - 62! 0.2' - SANDSTONE, reddish, with pebbles and partings
of red argillite.
62' - 67" 4.2'  SANDSTONE and ARGILLITE
62.0' - 62.6"' - white sandstone with green argillite
- pebbles and partings.
62.6' - 64.3" - uniform red argillite, fissility at 70°
- fo core axis.
64.3"' - 65.0' - whitish sandsicne with red argillite
~partings and pebbles. :
65.0" - 66.1" ~ interbedded red argillite and white
L ~ sandstone with 0.1" of green argillite.
67' - 72! 5.3" - SANDSTONE, mostly, secme white and free of argillite;
o o B some contains numeious partings and pebbles of red
argillite; two or three intervals to 0.3" of red argillite.
72" - 80 7.2 SANDSTONE and ARGILLITE

72.0' - 73.2"' - white sandstone with green argllllte
pebbles to 13" and partings.

73.2' - 73.5"' - green argillite with red argillite
blobs to 1".

73.5' - 75.1" - bandea, greyish red argllll're and
siltstone.

75.1' - 76.3" - whlfe and red sandstone, with red
argillite pebbles and partings.

76.3" - 76.6' - white sandstone.

. 76.6' - .77.3" -~ white sandstone with red crgillite

partings-and pekbles.

. B, HALFERDAKHL & ASSOCIATES LTD.
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Interval Recovery Description
72' - 80' 7.2 77.3' = 79.2" - mostly dark red argillite, some greyish
cont'd and greenish, with Debbies of argillite of other color;
taminated; fissility at 70° to core axis.
80' - 90' 10.5' SANDSTONE and ARGILLITE .
: 80.0' - 81.1' - white sandstone with green argillite
pebbles and partings.
81.1' - 86.0" - mostly red argillite with layers of white
sandstone with red argillite pebbles and partings, two
intervals of white sandstone to 0.4' with green or mixed
green and red argillite partings.
86.0' - 89.2' -~ white sandstone, medium to fine grained,
well cemented with partings in lower 13"; and pebbles
of green argillite; 0.3" interval of white sandstone and
and green argillite; 0.3 interval of mixed white sandstone
and green argillite.
89.2' - 91.1"' - red argillite, with blobs and layers of
green and grey .
%' - 95 5.5 ARGILLITE and SANDSTONE _
: : 90.0' - 90.2" - red argillite with green blobs.
90.2' = 91.0' - white sandstone with pariings of red
- argillite in upper part;. sparse partings and pebbles of-
green argillite in lower part.
21.0' - 93.4" - red argiliite with layers of sandstone,
1/8" to 3" at 70° to core axis, irregular 1" layer of
green argillite at top.
93.4' - 93.8' - white sandsfone wnth pebbles of green
argillite and a few of red. ' '
- 93.8'-96.0" - red orgilllte with lrregulqr layers to 0.4'
of green argillite.
- 95' - 100" 5.5' - SANDSTONE, white, medium to fine grained quortz, well
' cemented, with sparse green argillite partings and pebbles.
100* - 101" - 0.9' - - SANDSTONE, white as in previous interval .

L. B, HALFERDAHL & ASSOCIATES LV,
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Interval Recovery Description
101* - 110" 8.7 ARGILLITE and SANDSTONE
' 101.0" - 101.6" - red argillite with green layers
to #"* and blobs. g
- 101.6" = 102.1" - green argillite with fissility at 70°
to core axis.
102.1' - 104.5' - white sandstone; one bed 0.5' thick;
rest has partings, layers, and pebbles of green argillite
with 0.2' of green argillite at the bottom.
104.5' - 109.4' - red argillite with one 0.2' layer
of white sandstone, and green argiilite in a few blobs -
and layers to o
~ 110t - 117! 7.0 ARGILLITE cnd SANDSTONE ,
110.0" - 112.6" - red argillite with some indistinct
greyish mottling; two layers of grey argiliite to 4.
112.6"' - 113.7' - 0.¢' of white sandstone with green
argiliite and white sandstone above and below.
113.7" - 114.9" ~ sandy red argillite with irregular
fragments to 2" of white sandstone, some of which
contain pebbles of green argillite.
114.9' - 115.6" - sandy green argillite with one
5" layer of white sandstone, and irregular red blobs.
115.6"' - 116.9" - white sandstone, medium grained,
few partings of green argillite.
116.9' - 117.0' - red argillite .,
117* =127 11.0'  SANDSTONE and ARGILLITE

117.0" = 117.7" - greyish mottling in red argillite

~and one %”_l'cyer of green argillite.
117.7' = 118.7" - red argillite with green blobs to

3" and 1" layer of white sandstone.

118.9' - 124.4"' - white sandstone, some free of green
argillite ot the top, but the rest has conspicuous green

~ argillite partings and pebbles; 0.1' of red argillite at

bottom. ‘
124.4' - 125.7" ~ red argillite with 3" white sandstone
layer and other sandy layers.

L8 HALFERDAHL & ASSCCIATES LIC.
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Company: Alcor Minerals Ltd.

Drill Hole No: 3

A73

Property: Goble Option
Page 5

Interval

Recovery

Description

117t - 127"
cont'd

11.0'

125.7' - 126.6' - white sandstone with 0.2' of red
argillite at middle and other thinner layers of red
argillite.

126.6' - 128.1' - red argillite with irregular
layers to 13" of green argillite.

127 ~ 137!

10.4'

ARGILLITE and SANDSTONE

127.0' - 128.5' - uniform red argillite, with very
parse blobs of green.

128.5' - 130.6° - white sandstone with cbundan’r
partings, irregular layers and pebbles of red argillite;

~ slickensides on some partings; one interval with
“pebbles of green argillite.

130.6" - 137.4" - red argillite with fissility at 60° - 70
to core axis; 0.2' layer of white sandstone at 134.0"
and several layers to 0.1' of greenish grey argillite
with irregular contacts interbedded with red argillite
both cbove and below the white sandstone for 1.2';
irregular blobs of grey green argillite.. '

137 = 147"

3.5

ARGILLITE, banded reddish and reddish grey, and siltstone;

some sandy layers.

i47' - 157

9.4

ARGILLITE, mostly

147.0" - 148.1" - red argillite with irregular green
layers to 0.1' and smaller green spots.

148.1' - 148.8" - green argillite; white sandstone with
green argillite pebbies and partings, and green argitlite
interlayered with sundstone.

148.8' - 152.0" ~ red argillite with whlte quartz grains

for 0.4'at 149.4" and sparse spots to 3 3" of green at
150.5 for 5.

152.0" - 153. 0‘ - white sandsi‘one and green argllhfe,
interbedded and mixed.

L. 8, MALFERDARL & ASBOCIATES (10,




Company: Alcor Minerals Ltdi

A74

Property: Goble Option

Drill Hele No: 3 Page 6
Interval Recovery Description:
147' - 157! 9.4 SAMPLE 1564 152.0' - 153.0' 1.0' 0.005% Cu
cont'd
153.0" - 154.9" - red argillite with a few lrregular green
layers and blobs to 3".
154.9' - 156.5' - whlte sandstone Gnd green argillite
mterbedded and mixed.
SAMPLE 1565 154.9' - 156.5"' 1.6' Trace Cu.
156.5 - 157.0" - red argillite
157" - 160" 3.8' ARGILLITE and SANDSTONE
157.0' - 158.4" - red argillite with 2" layer of white
sandstone with green argillite partings.
158.4' - 160.0' - white sandstone, some fine grained,
weil cemented, some with green argillite pebbles and
partings.
160.0' - 160.9' - interbedded red and green Grgillife.
160' - 167' 7.5 SANDSTONE and ARGILLITE
160.0"' - 16G.5" - red argillite.
160.5' - 164.2' - white sandstone, with green crgillite
in layers above and below; sandy argiilite; green
“argillite partings. V
164.2' - 164.7"' - red argillite.
164.7' - 165.2"' - white sandstone with green argillite
layers and pebbles.
165.2' -~ 167 .5" - red argillite with a few blobs of
green, and a 0.2' layer of whiie sandstone about the
middle with irregular white sandstone layers towards
the top.
167" - 173! 5.3 ARGILLITE, red, with layers to 0.3' of grey argillite or

siltstone and sandstone with some green argillite.

‘L. B, HALFERDARL & AGSCCIATES LYD,




A75

Company: Alcor Minerals Ltd.  * Property: Goble Option

Drill Hole No:

3

Page 7

Interval

Recovery

Description

173' - 181"

2.0

ARGILLITE, red, with layers to 0.3' of white sandstone
with red arannte pebbles; some green argillite pebbles
and 3" layers; some red argillite mottled with greyish
red; few green spots to 3" .

181' - 183"

2.0

ARGILLITE, red, with 2" layer of green argillite at the -
top and a few green blobs.

183' - 193"

11.2!

ARGILLITE

183.0' - 184.0' - red argillite, z" sandstone layer,

hlobs of green argillite to 3".

184.0' - 185.6" - red argillite, white sandstone, grey siltstones
in irregular layers to 0.5', and thin green argillite layers.
185.6' - 190.9" - red argillite, with layers of grey

siltstone to 0.5', and layers and irregular masses of green
argillite to 1.

190.9' - 191.2' - white sandstone with 1" of green

argillite below.

191.2"' - 191.9"' - red argillite with lrregu|dr green

“layers to z" and blobs; fissility at 45° to core axis.

191.9' - 193.0' - grey siltstone with layers to

%" of red argillite and to 3" of white sandstone.

193 0' - 194.2' - uniform red argillite.

193' - 197!

3.7

ARGILLITE, red, interbedded with green argillite in
bands to 6" and white sandstone in 3" bands; contacts are
generally irregular, iaminations are wavy; green argillite
is generally above or below white sandstone.

. i
o

197" - 207!

10.8"

ARGILLITE

197.0' - 198.0' - interbanded red and green argillite with
the green in layers to 2".

198.0' - 198.4" - mosfly red argllll’re, mottled with

grey.

- 198.4' - 201.0" - red argillite with 3 layers of green

to 3", and mottled with grey at 199.0". |

i B, HALFERDARL & ASSCCIATES LYD!
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Company: Alcor Minerals

Ltd. Property: Goble Option

A76

Drill Hole No: 3 Page 8
Interval Recovery Description
197" ~ 207! 10.8' 201.0' - 201.3" - white sandstone with red argillite
cont'd pebbles underlain by 2" of green argillite. ‘
201.3"' - 207.8" - red argillite, some mottled greyish;
3" layers.of green argillite, and sandy intervals to
0.4'; some red argillite is irregularly laminated, and
contains pebbles of red orgllln‘e.
207' - 217! 10.0' ARGILLITE, red and green,and grey siltstone, all with
some mottling; white sandstone; as in previous interval..
2171 - 227! 10.0' ARGILLITE, red with irregular blobs of green; \«hute sand-
stone; grey srlfsfone, as in orevuous interval .
227" - 237" 10.0' ARGILLITE, red and greén; grey siltstone; white sandstone;
as in previous interval .
237" - 247! ' 10.0! ARGILLIifE, red and green; siltstone; sandstone; as in
previous intervals.
247" - 254" 7.8" ARGILLITE, mostly red, some green; grey siltstone;
white sandstone; as in previous intervals.
254" - 267! 13.0! ARGILLITE, siltstone, sandstone, as in previous intervals.

267" -.272! 5.0

ARGILLITE, siltstone, sandstone, as in previous intervals.

272

End of. hole.

L. B, HALFERDAHL & ASS0C

tATES LTD.
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ET No_ B w P Ty T T O T _ T ™ : " MUTUAL 5-5821
R < e S AN J nog B S AN - .
l 20100/1.‘1 o e ANe /J}.L‘r} ; .l,l.! I/;. L} 2l U-..J.!L I !M 2. o .

FiLE No. . 2& 1YY
PRO\H:\C‘AL ASSAYERE -

69

. VANCOUVER 2. B.C.._

l - -~ £B0-NELSON STREET

October 15th 4

RFSULTS or Assays made on samples of ore submitted by: MESSR L.B. HALFERDAHL & ASSOCS, .

T | |
‘MARK : - Copper
' o
13317 - 6% sill, Ydrrow : - 0.22
363,4 o ‘.4;2’ >s beid,sspionkop_- I o | 0.21.
| l3635 _ 6..5' ss bed, Spionkop_ RN 0.18.
| I3636 8.3' siH', Spionkop_‘ : , 0.13
3637 £.5" ss bed,:Spionkop 0.62 l
l3638 . " |5.5" ss bed, {Spionkop " 0.21
: o !
E639' orab sample - 6" vbe(.i, Whistier 5.28 |
.36‘10 | grab sun;hpie - 2" bed, -Whisflevr | 1.97
3641 ~ grab sample - 3" bed, Whistler’ 1,02 |
l3642 gr’"céb sample - 4" bed, Whisiler. 0. 78 o
’l36<_}3, : “grab sample ~ Grizzly 0.36
3644 grab sample - Grizzly 0.46 |
l .
1
1
1




j/) y o . ~ agsp

/ File No. .
: N ////Z' t..i. » “ o) | L
: VY . . // o Date B vunbe.»__ 6?(1 ]91 ) o
l‘____ 401 - Eorth: g‘*‘n» Mdg ‘--’--’---ff-'- o f //‘/m’__f___? S Samp!es Corc e
-..--..100.4.9 Jasnf.r B R 12 S S l/ l""""""‘"::‘:""‘ "‘«:\, ' : S
..... Edmenton.15 ..Al.bexrt.a....-.-;..'.-..‘. e >
: ? ,{{’(,'i{ ity j

&Y ASSAY _O,o |
E_ORING L ABORATORIES LTD.

: = W A , .j_.ts_. =
SAMPLE No. . | B STLVER Cu % | - Spionkop

|
1
|
l B 22 o - | 005 DDHA 66.5; - 6720
l 1552 1 — | ' .005 DDH #I 67.2' - 68.6"
1553 - ” .005 DDHH 68.6= 69.2"
I 1554 22 . ©1.09 -~ DDH #l  69.3"' - 70.9"
I 1555 = - .01 DDH #I 70.9' - 71.6'
1556 L s - .o, DDH A 90.3 - 92.5'
| 1557 - .o DDH#l 92.5'- 94.0'
1558 e - .01 DDH #I 94.0'- 97.0'
I 1559 02 .11 DDH I 106.0' - 108.3
1

1560 ' .02 : - .,005 DDH # 111.0* -112.23

1561 | : S .01 DDH #2 37.5'- 38.5'
1562 —— .16 DDH #2 38.5' - 41.4'
1563 : — .15 DDH #2 42.0' - 45.I'

j ?ﬁvrrlm (;crﬁfu THAT THE ABOVE RESULTS ARE THOSE

SAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES .

1564 —— " .005 DDH #3 152.0' - 153.0"
1565 ' —— Trace DDH #3 154.9' - 156.5
!

ejccts Retained one month.

ulps Retained one month o
nless specific arrangements . e

waade in advance.
Licensed Assayer of British Columbia




-l__..-_O’ 3..Jasper.. fwo

A_s 2358 bIrT_ib LJ F‘

A79

< P"lr’ -

File No: . 35770 . .
Date- -'“vcme*‘ ’Ji)t}l 1‘)/0

Samp.l‘es. Ca“ ‘

K] E['-}crchg Cevtify THar THE ABOVE

RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES .. ..

Rejects Retained one month,

tlps Retained one month
less specific arrangements
made in advance.

l-__..,d nbon15,-Albe r‘ea—----—-.---v-n e _
G - ' .',Q’s,'&ﬁ,f af,

1 o &Y ASSAY e

' LoriNG LABORATORIES LTD.

|@ SAMPLE No. SOEIO T cug Spionkop

l S ase6 .40 | o .2 Sill on Wiside

l L 567 | - .82 Sill - upper part

l' 1568 - ..~11’ Sill - lower port

l 1569 Trace . .04 Parking Lot Sill - upper part
l : 1570 Tréce - o .04 Parking Lot Sill.- lower part.
I

|

1

I

I

r

Licensed Assayer of British Columbia




l L. B. HALTERDAHL, & ASSOCTATES LTD.

-__Z_LQO_AQ_;sIa:_SP_e__I.‘__P:Ye:g,,_L .

Edmonton 15, Alberta. . = - £

oW

File No. ._._..3805
Date. _..__.February lOt,.. 197

’ 'S_a'rhpie_s o Graboo T

e , P )

oy
&Y ASSAY e
LORING E.ABORATOR:ts L1p.

“SAMPLE No. w4 .  ~P% . %
6071 Grob icmple, .31 — -—
occutence 2
| o . .
6072 CrautTnisras -2
03 CrRsERiE 32 70 — —
SO CiRTERIE ) B -
v 6075 Grab samole,, 01 Trace . Trace
s occur il

’ 3‘ gﬁl‘l’L‘hU @l‘ltlfl_] THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . .

vejects Retained one

month.

Puips Retained one month
less specific arrangements

de in advance.

Licensed Assayer of British Columbia




M._Bvorcel'o‘ ‘
L. Bawel . .

J.Card

-D.-Danyluk - -

J. Duthie
J. Gorham

L. Halfe‘rdahl

F. Hewko
G. Hildebrandt

D. Jackson
M. Judd
T. Judd

“A% Kahil

F. Nicholls

J. Plummer

B. Redpath

G. Russell

W. Stadnyczuk
M. Zander

 APPENDIX 6: FIELD CREW AND FIELD TIME

FIELD CREW

~ Water Scmpler -

Water Sampler

'Prospec’ror

Prospector -

Cook

Prospector

Geologist

Technician
Prospector

Water Sampler
Prospector
Water Sampler
Geologist

Water Sampler
Prospector
Water Sampler

Prospector and Water Sampler

Water Sampler
Prospector

FIELD TIME

A8l

September 11 - October 8

~ September 11 - October 29
- June 25 - July 23,

July 27 - September 5,
September 9 - 12 :
June 24 - July 23,

July 29 - August 2

June 24 - October 29

June 25 - July 23, .

July 29 - September 2

June 25 - July 7, Juiy 11,
July 19 - 23, July 27 - 28,
August 8 - 14, August 24 - 28,
August 30 ~ September 5,
September i1 - October 1
October 7 - 8, Ociober 13 ~ 17,
October 22 - 29

June 24 - 28 .
June 24 - July 23, July 29 -
September 5 '
September 22 - October 27
June 29 - August 15

September 8 - October 29
June 24 - July 19

July 27 - September 9
September 27 - October 29
July 27 - July 28

September 10 - October 29
July 3 - October 27

September 11 - October 27
June 24 - July 23

July 29 - September 5

In the summary below the field time has been divided into three
divisions: geological work and administration, camp work and travelling, and days off.
The first can be considered productive work; the second is necessary work including
moving camp, vehicle problems as well as cooking and camp chores; the third

L. B. HALFERDAHL & ASSOCIATES LTOD.




" includes time off becauss of bad weather and the breck at the end of

time of the drillers on the Spicnkop Showing is not included.

Geological Work  Camp Work: :
Administration Traveiling Time Off

__Days % ‘Days % Days %
Jone 24-30 21 35 32 53} 7 11}
Jly1-31 . 172 59 70 24 49 17
‘August 1 = 31 165 67 51 21 29 12
September 1-30 139 60} 69 30 215 9%
October 1 - 29 127 51 66 2% 57 23
Total 624 58 289 27 164 15

AB2

July. The:

Total
Days

- 60
291
246
230
250

1077

%

100
100
100
100
100

100

¥ N WAL DDA O

secNFIATFS LTD.
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