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SYNOPSIS

Development of the Hat Creek coal resources for a thermal powerplant
would require the diversion of Hat and Finney creeks around the area of
the proposed open pit mine and the provision of an access road from
existing highways to the proposed powerplant site.

The 1981 site investigation program for the above diversion and power-~
plant access road, consisted of 22 driil holes (650 m overburden
drilling), about 170 ?est pits and geological mapping.

.
Samples of overburdeﬁ ﬁateria] were taken and tested in a commercial
laboratory. An inclinometer and piezometers were installed in some
drill holes. '

Information obtained in 1981 in general confirmed the design assumptions
used in the 1978 preliminary design of the diversion works and power-

* plant access road and provided additional geotechnical information for

final design.

The 1981 exploration provided additional information on foundation
conditions for the canal, headworks dam and pitrim dam.

Three foundation unitsy - Tower glaciofluvial sediments, middle
impervions ti11 and upper alluvial gravels were defined at headworks dam
area. The existence of claystone bedrock with a bentonitic material
aleng the right abutment upstream and downstream of the headworks dam
places a weak seam in this slope and downhill creep could affect the
proposed canal. A pervious gravel layer at the left abutment of the
headworks dam and right abutment of the pitrim dam was also identified,
which could affect underdam seepage.
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At Ambusten Creek crossing an old channel infilled with about 5 m of
alluvial gravels overlain by dense till was identified by drilling data.
The abutments at Medicine Creek crossing are dense tills while the
valley floor is infilled with about 10 m of alluvial material. The
proposed diversion discharge conduit would be founded on sandy gravel
material; however, the proposed conduit outlet would be Tocated on a
gravel Tayer underlain by thick clay/silt material.

The proposed Finney Creek diversion canal would follow a gravelly slope.
At the-proposed junction of Finney Creek and the diversion canal some
pervious zones would exist, where canal 1ining would Tikely be needed.

The proposed powerplant access road would cross a gravel terrace and
then it would pass the southern edge of the proposed limestone quarry.
It would then c¢limb a steep rock slope to the upper plateau where the
powerplant is to be located. The geological and soils data obtained
from 1981 site investigation will provide appropriate information to
optimize the road alignment to the powerplant.
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SECTION 1.0 - INTRODUCTION

B.C. Hydro is studying a proposed coal-fired thermaf generating station
at Hat Creek valley near Ashcroft, B.C. Prior to starting open pit coal
mine work, Hat Creek would have to be diverted around the rim of the
proposed open pit mine (Fig. 1~1).

Geotécﬁnica1 exploration for the diversion works as well as the power-
plant access road were carried out in 1981l. The diversion works would
consist of a 16 m high headworks dam to divert Hat Creek flow into a
9 km long canal-conduit to bypass the coal mine. A secondary pitrim
dam, about 15 m high, would collect surface and seepage water from areas
downstream of the headworks and would divert these flows into the canal.
On the west side of the Hat Creek valley a small canal would be required
to collect the water flowing in Finney Creek and its adjacent slope,
which would conduct these flows into the headworks reservoir. Details
of the diversion structures and their arrangement are described in B.C.
Hydro Report No. 913, "Hat Creek Project, d}version of Hat and Finney
Creeks = Preliminary Design Report®, dated March 1978. '

The proposed powerplant access road would begin at Highway No. 12 near
the north end of Hat Creek valley (Fig. 1-1). The access route would
run along Harry Creek, then climb easterly towards the Trachyte Hills

where the powerplant would be lgocated. The access road route has heen

selected on the basis of terrain and access to the proposed coal blend-

ing area, mine camp and limestone guarry.
Under Assignment No. 480-140, dated 29 January 1981, the Hydroelectric

Generation Projects Division (HGPD) was authorized to provide engineer-
ing services for a 1981 Site Investigations Program for the Hat and
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Finney creek diversions and the powerplant access road. The assignment
was Tater expanded to include preliminary study of a possible slide at
the right bank of the headworks dam area (Appendix C).

The investigation requirements were outlined in Thermal Generation
Projects Division (TGPD) "Hat <Creek Project - Memorandum - Site
Investigations Program 1981 - Powerplant, Off-site Facilities and Mine",
dated 24 September 1980. The proposed program included geological
mapping, drill hole and permeability testing, test pit sampling and
1abora£ory testing. '

This report presents the information obtained from the 1981 Site

Investigation Program for the diversion works and the powerplant access
road.
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2.1

SECTION 2.0 - PRE-1981 EXPLORATIONS

FOUNDATION INVESTIGATIONS

Prior to 1977, about 350 holes were drilled for the exploration of the

coal deposit and the design of the proposed open pit mine. Only about
17 holes were near the proposed Hat Creek diversion. Samples from these
holes were tested in a commerhia] taboratory to provide some preliminary
soils data.

During 1977 about 21 holes were drilled by Becker hammer rig a%,the
headworks and the pitrim damsite, and along the Hat Creek and Fﬁéney
Creek canal-conduit routes. Samples were taken at 1.5 to 3 m intervals
and in situ permeability tests were carried out. In addition to the
drill holes, 16 test pits were dug in the above diversion areas.

At the headworks damsite the 1977 drilling identified an unconformity
between siltstone and volcanic rocks in the left abutment area. Also,
this early exploration did not define bedrock at the right abutment of
the pitrim damsite. Further, the discovery of a bentonitic material.

~along the canal route near the south side of Mediciné Creek indicated

that further investigation by drilling and test pitting was needed to
define the geological conditions in these areas.

In order to obtain more geotechnical information in these areas it was
recommended in the Preliminary. Design Report (Report No. 913) that the
following investigations be carried out:

1. Drill holes and seismic surveys at the proposed Headworks Dam.

2. Drill holes and seismic surveys at the proposed Pitrim Dam.
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2.2

3. Drill holes and test pits along the proposed Finney Creek canal.

4. Dritl holes and seismic surveys at the proposed Ambusten and
Medicine Creek crossings. A few test pits and occasional drill
holes along the proposed conduit route.

5. Additional test pits and occasional drill holes along the proposed

¢anal route.

CONSTRUCTION MATERIAL

Based on 1977 investigations, construction materials would be obtained
from the following sources:

1. Canal and diversion excavations.
2. Mine pit surficial excavations.

3. Borrow areas.

Surficial exploration in 1977 indicated mine pit excavation would

provide Targe quantities of suitable impervious ti11 and sand and
gravels for embankment construction. In the unlikely event that the
quality and timing of mine overburden excavations are not suitable or
available for diversion construction, three gravel borrow areas and four
impervious till borrow areas were examined in 1977.

As an abundance of construction materials would be available from mine
pit excavations or local borrow areas, no further construction material
investigation was recommended in Report No. 913, and none was carried

out during the 1981 geotechnical investigation.
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3.2

SECTION 3.0 - 1981 GEOTECHNICAL INVESTIGATIONS

- GENERAL

The 1981 exploration work commenced in May and was completed in
September 1981. As outlined in Section 2.0, the objectives of this
investigation were to obtain more surficial as well as bedrock geo-
1ogica1 1nf0rmat?0n,in the areas under study. It was also a part of
this program to compile a summary of all exploration resuits for future
reference.

DRILLING

The 1981 drilling consisted of 20 air return triconed rotary holes and

_ two diamond rotary drill holes (Fig. 3-1). A Shram drill rig was used

for expTorafion of overburden material. The 20 air rotary holes were
located as follows: ' '

1. Five at the proposed Headworks Damsite.

2. Four at the proposed Pitrim Damsite.

3. Two at the proposed Ambusten Creek crossing.

4, Thrée at the proposed Medicine Creek crossing.

5. Four along the proposed Hat Creek diversion conduit.

6. Two along the proposed Finney Creek diversion canal.
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3.3

A1l these drill holes were triconed at least 5 m into bedrock except the
four holes along the Hat Creek canal route and one hole near Finney
Creek. The two diamond drill holes were located between headworks dam
and Ambusten Creek where bentonitic material exists.

At the proposed Headworks and Pitrim damsites, nine holes were drilled
to depths hetween 20 m and 42 m. They identified a pervious stratum of
cobbles and boulders that were difficult to drill and they established
the claystone bedrock profile along the dam axes. At Ambugten and
Mediciﬁe Creek crossings five drill holes were drilied to depihs between
32 m and 45 m, and penetrated hard till and/or dense gravel to bedrock.
The four holes along the proposed Hat Creek conduit were drilled through
dense sand and gravel layers and/or alluvial deposits to a depth up to

42 m.

A1l disturbed samples from the drilling were taken at 2 to 3 m intervals
and Shelby tube samples were taken of the silt/clay materials
encountered. In the embankment areas split spoon samples were taken and
standard peneiration tests made at about 5 m intervals.

In most holes permeability fests were made to provide information as to
the porosity of the overburden materials. The calculated permeability
coefficients are listed in Table 3~1. Upon complietion, 14 standpipe and

2 pneumatic piezometers were instailed. Their initial . readings are
shown in TabTe 3-2.

Graphic Togs for the holes are included in Appendix A.

TEST PITS

A total of 173 test pits were dug by backhoes at the diversion structure
sites as well as along the alignment of the proposed powerplant access
road. Thirty-one pits were dug in the headworks area to obtain infor-
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mation for the foundation design and for the analysis of potential
seepage flow and impervious blanket designs. Similtarly, 26 pits were
dug in the area of the pitrim dam. Seventy-two test pits were completed
along the canal route. These pits provided additional information on
the bentonitic zones and sand and gravel zones.

The lower and upper thirds of the powerplant access road are located in
relatively flat areas. Thirty-three test pits were dug to obtain
information on the overburden in these sections of the proposed road.
The middle hill area is steep and scattered with bedrock outcrops,
therefore, no test pits were dug in this section. The upper section of
the proposed powerplant access road would be along the edge of the upper
plateau. Test pits were dug along this section to identify road found-
ation material and/or depth to bedrock.

Disturbed samples were taken from test pits and sent to a commercial
laboratory for identification and classification.

-

Logs for the test pits are included in Apﬁendix B.

GEOLOGICAL MAPPING

The 1981 geological mapping covered the diversion works as well as the
powerplant access road. Prior to field work, available geological
mapping in the area concerned was reviewed. Detailed re-examination of
reservoir areas and abutments of the headworks and pitrim dam provided
geological information for design of the control structures. The uphill
side of the canal route beiween the Headworks Damsite and Ambusten Creek
was mapped to obtain information on potential slope movement due to the

underlying bentonitic material.
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Geological mapping for the powerplant access road was carried out and
all outcrops ‘identified. Geological maps (Section 6.0) would provide
data for future route selection and design of the access road.
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4.1

4.2

SECTION 4.0 - SITE GEOLOGY

GENERAL

The upper Hat Creek valley is located within a Targe intermontane basin
infilled with a thick sequence of volcanogenic and clastic sedimentary
rocks of Tertiary age which contain the Hat Creek coal formation. The
Tertiaﬁy rocks are underlain by and laterally in fault contact with
eroded rocks of Permian to Pennsylvanian age consisting of volcanic
rocks, limestone, chert and argillite of the Cache Creek Group.

During the Pleistocene epoch a complex series of glacial, glaciofluvial
and glaciolacustrine sediments were deposited over the pre-existing
rocks. The topography has since been aitered by the deposition of
alluvial fans, alluvial floodplains and by slope failures.

BEDROCK GEQLOGY

(a) Stratigraphy

The regional stratigraphy of the Hat Creek coal basin, as esta-
bTished by;rE.C. Hydro 1in "Hat Creek Coal Exploration Project -
Assessment Report on Coal License Numbers 12, 144, 2753-2762:
3003-3004, 3009-3013", is briefly summarized in Table 4-1.

(b) Lithology and Engineering‘Characteristics

The oldest rock unit mapped in the area of investigation is the
Greenstone unit of the Cache Creek Group. It consists of an
intensely weathered, relatively weak sequence of chert and chert-
pebble conglomerate overlain by an intensely sheared, soft, friabie
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phyllite-argitiite unit. It exists only along the upper portion of
the proposed powerplant access road from Kilometre 5.8 to
KiTometre 9.7.

The Marble Canyon Formation, the upper member of the Cache Creek
Group is represented on site by a tough, sound, massive to thick
bedded sequence of Tlimestone that crops out along the proposed
powerptant access road near Kilometre 0.2 (Fig. 4-1) and from
Kitometre 5.2 to Kilometre 6.5,

The Kamloops Group of volcaniclastics, which overlies the Cache
Creek Group, on the east side of the Hat Creek valley, is composed
of hard, brittle, commonly thinly flow-banded rocks ranging in
composition from andesite to basalt and of a very soft sequence of
bentonitic volcaniclastic rocks, usually of rhyoltitic composition.
The Kamloops volcanics form the east wall of the upber Hat Creek
valley from Ambusten Creek north to the main Hat Creek valley.
They crop out ¢enerally to the east of the proposed Hat Creek
diversion canal and from Kilometre 3.5 to Kilometre 4.8 along the
proposed powerplant access road. The volcaniclastics are virtually
confined to the valley walls to the east of upper Hat Creek and to
the south of Medicine Creek.

They form outcrops along the proposed caral route from Kilo-
metre 2.4 to Kilometre 3.0 and in the hottom of the Ambusten Creek
valley to the south of the creek.

Stratigraphically above the Kamloops Group lies a unit of soft,
weak, bentonitic siltstone, claystone, sandstone and conglomerate
which comprise the Coldwater Formation. These rocks do not crop
out within the area of investigation but they do comprise the
sub-crop under the northern portion of the proposed Finney Creek
canal route.
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(c)

Overlying the Coldwater Formation is a thick sequence of predomi-
nantly coal, comprising the Hat Creek coal formation. This unit
forms neither outcrop nor sub-crop in the area of concern.

The Medicine Creek formation, composed of a monotonous sequence of
very weak, soft, bentonitic siltstone and claystone overlies the
Hat Creek coal formation. It contains discrete bands of neariy
pure bentonite up to 0.7 m thick. It forms the sub-crop and some
outcrop at the proposed location of the headworks dam and is
pﬁesent along the proposed Hat Creek diverion canal route between
the headworks dam and Ambusten Creek. These sediments aiso exist
at depth under the surficial mategia1s at the south end of the
proposed Finney Creek canal route, at the proposed pit rim dam, and
along the proposed Hat Creek diversion canal from Medicine Creek
north to the Hat Creek valiey.

The Finney Lake Formation, overlying the Medicine Creek Formation,
is composed- of a highly variable, moderatgly well indurated to
poorly indurated unit of very fine to very coarse grained lahar.
The lahar crops out to the east of the proposed Hat Creek diversion
canal route just south of Ambusten Creek and appears to be involved
in the slide debris just south of the proposed headworks dam.

The youngest rock unit in the area is the Plateau Basalt. It
occurs as a fresh, hard, well jointed, vesicular, olivine basalt
that caps the older rocks in a sporadic manner. It crops out along
the proposed powerplant access road from Kilometre 8.9 to Kilo-
metre 9.6 and may be involved in the slump debris to the south of
the proposed headworks dam.

Structural Geology

Numerous high anglie gravity faults exist within the area and the
beds underlying the valley bottom have been folded into simple
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4.3

-

anticlines and synclines. However, the movement along the faults
and the deformation of the beds is contemporanecus with the
depositien of the coal sequence. No field evidence was found to
indicate post-pleistocene fault movement. This tends to confirm
previous reports that the faults in the area are relatively stabie
[Golden Associates, March 1977, Hat Creek Geotechnical Study,
Report No. 6, Velume 1, Section 3.1].

SURFICIAL GEOLOGY -

During the Pleistocene epoch the upper Hat Creek valley was eroded to a
greater depth and width at the base than the present valley. Due to a
subsequent downstream ice dam and later glaciation, the valley floor has
been infilled with glaciofluvial and glaciolacustrine sediments. Large
portions of the valley have been either infilled and/or blanketed with
till.

Except for the valley bottom, most of the area under investigation is
blanketed with a layer of basal till. This till is dense to very dense,
clayey gravel to gravelly clay, varying Tocally to clayey sand and silty
gravel, It ranges in thickness from less than a metre to several tens
of metres. It is widespread over the Hat Creek diversion canal and
sporadic along the proposed route of the powerplant access road.

Overlying the tiil in the northeast corner of the upper Hat Creek valley
and at depth in the valley bottom is an extremely thick sequence of
glaciofluvial sand and gravel. These béﬁs infilling the oid Hat Creek
channel are dense to very dense but relatively free draining. They

range in thickness up to several tens of metres.
Glaciolacustrine silt and clay are present near surface under a gently

sloping bench between the old course and the existing course of Harry
Creek. They consist of firm to stiff beds of laminated silt and varved
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clay of low to medium plasticity. They also exist as discrete beds
within the glaciofluvial sand and gravel. The thickness of this unit
ranges up to approximately 10 m.

During a Tlater .stage of glaciation these sediments were themselves
eroded. A highly variable, loose to compact, ablation till generally
consisting of silty gravel to gravelly silt was deposited over them. In
some places the ablation till was deposited directly over the basal
ti17. Concurrently, a blanket of ground moraine was deposited over most
of the slopes to the west of Hat Creek.

Postglacial sedimentation resulited in the deposition of silt, sand and
gravel in the bottom of the Hat Creek valley in a floodplain environ-
ment. These sediments are generally highly permeable, loose beds from 5
to approximately 30 m thick. These beds are commonly separated from the
glaciofluvial sediments by 1 to 3 m of till. |

Alluvial fans resulting from fluvial deposition by Ambusten, Medicine
and Harry creeks extend along parts of the right bank of Hat Creek.
These deposits consist of mbderate1y loose, relatively free-draining
sand and gravel with some interbeds of silt. The thickness of these
materials is highly variable.

The last major alterations to the topography are due to subsequent slope
failures, generaily involving both surficial “material and bedrock.

4 - 5 H 1478



'
1

SECTION 5.0 - LABORATORY TESTING

5.1  GENERAL

During the 1981 Site Investigation, overburden samples were taken from
the test pits and at 2 to 3 m intervals in the drill holes. The samples
were sent to a commercial laboratory for testing [Report to B.C. Hydro,
Laboratory Test Results, Vol. I to V, dated 15 March 1982 by Thurber
Consultants Ltd., Victoria, B.C.]. The following tests were carried
out:

3
<
»

1! % Index Tests - The sample material was classified, sieve analyses
made and Atterberg limit tests carried out. The numbers and types
of index tests are given in Table 5-1. The results of the grad-
ation and Atterberg Limit tests are shown on Figs. 5-1a to 5-1n in

‘.

groups by areas.

2. Shear Tests - Six triaxial tests and two direct shear tests were
carried out. Si1t/clay and bentonite claystone samples were
tested. The test results are summarized and listed in Table 5-2,
and also shown on Figs. 5-2a and 5-2b.

3. Consolidation Test - One sample from an exposed claystone outcrop

was tested for compressibility under load. The resuiis are shown
on Fig. 5-2b.

4, Swelling Test - One sample of claystone material from RH 81-98 near

right abutment of headworks dam was tested for its swelling char-
acteristics upon saturation with water. The results are shown on
Fig. 5-2b.
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During field drilling, eleven Shelby tube samples were taken.
However, in some areas the soil was too dense to obtain reliable
samples and in these locations, the Shelby tubes were crimped due
to the resistance of the dense material when sampling. Five of the
eleven tubes were broken,

TESTING RESULTS

The materials tested consist of glaciofluvial and moraine material,
cohesive material such as silts and clays and claystone material in the
potential slide area.

1. Glaciofluvial and Moraine Material - These materials occur gener-

ally along the proposed powerplant access road route except middle
levels in the rock area, along diversion canal route, at pit rim
dam area and at headworks dam area. A total of 475 sieve tests
were carried out on disturbed samples.

2. Cohesive Material - Silts and Clays - A total of 248 hydrometer

tests and 144 Atterberg 1imit tests were performed on the silt/clay
portion of i1l or silt/clay samples. The plots shown on Fig. 5-1k
and 5-11 indicate that the material is medifum to highly plastic.

One consolidated drained triaxial shear test (CD) was performed on
a sample from the Medicine Creek area. The test results indicated
the peak friction angle to be about 26° with zero cohesjon. Two
triaxial tests, one consolidated drained (CD) and one consclidated
undrained (CU) were carried out on silt/clay material that was
taken from the right abutment of proposed headworks dam. The
results of these tests indicated the peak friction angle to range
between 17° and 20° with zero cohesion. Laboratory observations
found that material containing bentonite also showed signs of
siickensides.
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Claystone Material - Claystone Shelby tube samples were obtained

from drill hole RH 81-98 and block sampies from an exposed outcrop
near Ambusten Creek adjacent to Hat Creek. The block samples were
about 30 cm cubes. Because of the weak nature of the material,
careful handling during sahp]ing, transportation and preparation
was exercised to keep any disturbance to a minimum. Two consoli-
dated undrained (CU) and one consolidated drained (CD) triaxial
tests were performed on the block sampies. Very slow lcading rates
up to 265 hours were used. The peak friction angles obtained from
the above tests range from 20° to 26° with zero cohesion. It was
noticed that the block samples were not a homogenecus material;
Tight brown bentonitic clay was matrixed with pockets of stiff grey
claystione,

In addition to the above triaxial tests two direct shear tests
(CDS) were carried out to obtain residual strength to define the
Tow Timit values which may be reached in part of the slide material
due to possible continuous creep. These were performed at a very
sTow shear rate over a period of about two weeks. The peak fric-
tion angle was about 31° with zero cohesion. Five reverse cycles
were followed and residual friction values of about 10° with zero
cohesion were obtained.

The claystone samples have clay content of about 80 percent. Their
Tiquid Timits range from 186 to 307 and plasticity index from
142 to 264.

One conso]idatibn test was carried out on a claystone block sample.
The result 1indicates that the material tested is normaliy or
slightly consolidated with compression index of about Cc=0.28. The
e vs. p curve is plotted on Fig. 5-2b.

Ohe swelling test was carried out to check the characteristics of
the bentenitic claystone sampled from the right bank downstream of
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the headworks damsite. The result from this test is shown on
Fig. 5-2b. The swelling pressure was about 49 kPa upon saturation.
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SECTION 5.0 ~ POWERPLANT ACCESS ROAD

GENERAL

Prior to the 1981 field investigations, a possible powerplant access
road alignment was drawn on a 1:10 000 scale map. This alignment would
have been bounded by the proposed Mine Maintenance Complex and the
proposed overland coal conveyor route on the south and by Indian Reserve
IR-1 on the north (see Fig. 6~1). The proposed development of a lime~
stone quarry along the northern slope area required that the access road
be rerouted 1in this area. Ground inspectioq of the south slope
indicated that some of this slope is or has béeb slumping. A revision
to the access road alignment has been made to avoid the south slope
(Fig. 6-1). |

GEOLOGICAL MAPPING

The proposed access road alignment (about 9.7 km) was briefly geologi-
cally mapped at the beginning of the 1981 investigations. Subsequently,
test pit Tocations were laid out and detailed mapping made. The mapping
results are summarized in Table 6~1. The mapping summary indicates the
lower third of the access road (km 0.0 to 3.6) is located in alluvial or
glaciofluvial sand and gravel, or deep lacustrine silt/clay in some
local areas (Figs. 6-2 and 6-3). The rest of the route ié along steep
rock slopes. from km 3.6 to 8.3, or a high rock plateau with thin over-
burden from km 8.3 to 8.7.

Because of the flow-banding and closely jointed nature of the dacite
rock from km 3.6 to 4.4, excavation in these rock areas can probably be
accomplished by ripping. However, these same features will affect the
stability of the cut slope, hence, it may be necessary to have flatter
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vock cut slopes in these areas (Fig. 6-2). The platy nature of the
broken dacite would Tikely not affect the stability of the talus slope,
however, proper drainage and/or flatter side siopes may be reguired.

The sharp switchback at km 6.5 may require a large quantity of cut and
fi1l. It may be possible to relocate this part of the road about 100 m
to the north where a more gentle slope exists, as noted by recent ground
inspection.

TEST PITS

Based on the results from geological mapping, test pits were located and
dug in the lower and upper third of the proposed powerptant access road.
Information obtained from "test pits indicates the lower third of the
roadbed would be founded on mainly sand and gravel with two following
exceptions:

1. From km 0.1 to 0.4 the road would traverse an area of massive

Timestone.

2. From km 0.4 to 0.6 (Harry Creek area) a deep alluvial fan delta of
silt exists, '

For the former area it is Tikeiy'roadbed i1l or cut would be shallow
and that settlement or heave problems would not occur. However, at a
thick sequence of compact sandy silt in the banks of Harry Creek,
settlement and/or stability problems could be avoided by using flatter

sideslopes, drainage and erosion protection.
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SECTION 7.0 = DIVERSION OF HAT AND FINNEY CREEKS

7.1  HEADWORKS DAM AND RESERVOIR

(3) Foundation Condition

At the proposed headworks damsite the bedrock, at about 15 m depth,
consists of a soft claystone containing at least two major beds of
bentonite (Fig. 7-1). No faulting or shearing was identified. A
buried channel, cut intc the bedrock by a former creek, has been
infilled to its present level with three distinct soil units.

The Tower unit is glaciofluvial sediments, about 10 m thick,
consisting of compact to very dense, water-bearing sand and gravel
of medium to high permeability. The middle unit overiying the
glaciofluvial sand and gravel is a layer of impervious ti1l about
5 m thick or more consisting of very dense, silty clay and clayey
silt with some sandy horizons. This unit becomes thinner towards
right abutment. On top of the till in the bottom of Hat Creek
valley only the upper unit is a Toose to very loose alluvial
floodplain deposit of silt, sand and gravel of medium to Tow
permeability about 5 m thick.

The mast significant geotechnical features of the bedrock in the
area of the headworks dam are two seams of nearly pure bentonite.
The bentonite seams would be about 24 m deep under the base of the
dam and are 0.7 and 0.3 m thick. Slumped bedrock material overlies.
the bentonite seams and consists of intensely fractured, very weak
claystone,
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(b) Factors Affecting Design

The glaciofluvial sand and gravel (lowest unit) might conduct some
seepage around or under the dam. However, it appéars that the
overlying till forms a continuous, impermeable blanket in the dam
area and upstream of the dam. It 1is believed the till would
effectively increase the seepage path in this area to lengths that
would be acceptable and not require an expensive cutoff. However,
as pervious gravel windows may dayfight in the reservoir, an
iﬁpervious blanket may be needed to seal these possible areas.
Adequate and proper instrumentation should be installed to measure
foundation piezometric levels and seepage flows.

The till containing silty clay (middle unit) is very dense. The
settlement of the foundation should be tolerable for the proposed
Tow dam at this site.

The aliuvial floodplain sand and gravel (upper unit) would provide
an unaéceptab]e seepage path below the dam and some means of cutoff
would be required or pervious material would need to be excavated
to found the dam core on the till and construct an impervious
blanket.

Because of the steepness of the west bank of the reservoir, just
upstream of the dam, some slope trimming would be required to
ensure the stabiiity of the sTope during reservoir operation. The
siope trimming would remove clayey-silty ti11 which could be used
as blanket material upstream of the dam.

The ctaystone beds are more than 15 m deep (extent of drilling)
below the glaciofluvial sand and gravel and this relatively weak
rock should not result in any special design requirements for the
dam. However, as indicated on RH81-90 and 89, the claystone
bedrock rises to approximately El. 970 at right abutment area while
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the overburden cover reduces to less than 10 m. The design of the
canal intake, emergency spiliway and dam abutments should allow for
the possibility of some creep in the areas of the bentonitic seams
in the claystone rock. A slightly wider core in the earthfill dam
and special features in the intake and spillway structures could
absorb creep movements. For confirmation of design vaiues a few
tocal drill holes may be required as the final design progresses.

Factors affecting design are summarized in Table 7-1.

7.2 PITRIM DAM AND RESERVOIR

(a) Foundation Condition

(b)

At the proposed pitrim'dam a soft, weak claystone exists that is
about 15 m deep below ground surface in the central and left
abutment but becomes deeper in the right abutment (Fig. 7-2). To
date, no bentonite beds have been detected in the claystone in this-
area.

The overburden material is more complex at the pitrim damsite than
at the headworks. A layver of loose alluvial floodplain material
(silt, clean sand and gravel) is underlain by several interlayers
of impervious silty material and pervious sand and gravel. The
thickness of surficial sand and gravel thickens from about 5 m near
the middle of the proposed dam to 10 m or more in the right abut-
ment.

Factors Affecting Design

Because of the depth of pervious sand and gravel zones in the area
of the dam abutments, a cutoff wall would be very deep. Therefore,
it appears that the economical method to keep seepage to reasonable
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7.3

volumes, also to aveid any piping, would be to increase the seepage
path by placing an impervious blanket upstream of the dam. Some
trimming of the bank slopes would be required to accommodate
placement of blanket material. The placement of an impervious
blanket could be integrated into the design of the bank excava-
tions.

Factors affecting design are summarized in Table 7-1.

DIVERSION CANAL

The surficial geology and the geotechnical factors affecting design are
variable along the canal route but are generally consistent within the
following three major sections:

1. Headworks Dam to Ambusten Creek

-

The surficial materials in this section consist of loose to com-
pact, ablation till containing silty gravel to gravelly silt, with
small, erratic, alluvial sand and gravel deposits in old stream
channels. The &blation till overiies a very dense, clayey gravel,
basal ti11 {(Fig. 7-3). Bedrock is soft, weak, bentonitic c¢laystone

containing at Teast two seams of bentonite 0.7 m and 0.3 m thick at
about 24 m depth at the proposed headworks dam.

An old siump area exists along the right bank from the headworks
dam tc Ambusten Creek. (For Field Investigation see Appendix C.)
At present the main mass of the slump appears to be stable but, at
creek Tlevel, the toe of one sTump block appears to have been
reactivated by creek erosion. At the toe of the slump a 0.6 m hed
of bentonite, that probably correlates with the bentonite bed in
RH81-98, is exposed. The bentonite is sheared, slickensided and of
variable thickness and attitude where exposed. Sheared bentonitic
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(b)

()

¢laystone has very low residual shear strength, about 10° with
cohesion of zero as obtained from shear tests. It appears that the
slope movement invo]veé a complex stump-translation type of creep
with its base along the seams of bentonite.

Due to the moderate to high permeability of the near surface
materials, the canal would have to be Tined to prevent major leak-
age. Although the sTump area appears to be stable, except for the
toe of one block, the canal Tining may have to be designed and
mafntained to allow for slow, differeptia] movement in this area.

Ambusten Creek to Medicine Creek

From Ambusten Creek to Medicine C{reek, the canal would be founded
on a thin blanket of ablation and basal til1l overlying very soft,
weak, highly bentonitic, undifferentiated. volcaniclastics of
rhyolitic composition (Fig. 7-3). The rhyolitic tuff, lapilli tuff
and tuffaceous sands;one are generally impervious but slake rap1d1y
in water. ' . '

Due to the high bentonite content of the volcaniclastics, canal
embankments should be designed with a flatter downhill slope.
Although the canal 1is founded on ablation and basal till, in
general, some zones of surficial pervious gravels also were
revealed in test pits. The canal should be Tined in this section

to prevent excessive leakage.

Medicine Creek to Conduit Intake

From Medicine Creek to the conduit intake, the surficial materials
consist of colluvium, abiation til1l and glaciofluvial sand and
gravel (Fig. 7-4). C(Claystone exists at depth.
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The canal cut would be through these sands and gravels, which have
a high permeability. The canal should be lined through the sands
and gravels to prevent seepage which could enter the mine pit.

AMBUSTEN CREEK CROSSING

Bedrock at the Ambusten Creek crossing of the diversion canal consists
entirely of rhyolitic, tuffaceous siltstone and sandstone. " The tuffa-
ceous siltstone being relatively impermeable has wundergone T1ittle
alteration and remains a soft moderately weak rock. The tuffaceous
sandstone is highly altered and consists of isolated quartz grains (up
to approximately 60 percent of the rock) totally surrounded by benton-
itic clay.

The old channel cut into this rock is infilled with about 5 m of water-
bearing alluvial sand and gravel which is overlain by approximately 6 m
of dense silty, clayey till and a layer of gravelly till of variable
thickness (Fig. 7-5). The present channel of Ambusten Cﬁeek, approxi-
mately 15 m above the buried channel, is infilled with a thin cover of
alluvial sand and gravel.

The tuffaceocus siltstone and sandstone at or near the surface in the
left abutment of the crossing and siliy, clayey till under the current
creekbed will have to be carefully assessed during final design of the
crossing. Flat embankment slopes may have to be placed to ensure ihe
stability of the crossing (non-impounding) embankment. The deep sand
and gravel deposits in the buried channel would tend to keep the found-
ation drained and te maintain the crossing embankment dry. The dense
silty, clayey till likely would not settle significantly under embank-
ment Toad.
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7.5

7.6

- MEDICINE CREEK CROSSING

At the proposed Medicine Creek crossing, bedrock consists of a hard but
intensely fractured basalt overlain by bentonitic tuff, Tapilli tuff and
tuffaceous sandstone of rhyolitic composition. The tuffaceous sequence
is a very soft, weak, intensely altered rock that may have been severely
deformed by glacial push (Fig. 7-5).

The data obtained from the right abutment indicates the existence of a
very déep channel that has been infilled with a dense to very dense
basal till consisting of sandy to silty clay. 1In the left abutment the
tuffaceous rocks appear to be overlain'by 0 to 5 m of a compact, abla-
tion til1l consisting gf sandy, silty gravel. The present valiey floor
is infilled with approximately 10 m of alluvial silt, gravel and sand.

The crossing embankment would be approximately 38 m high‘and would be
fpunded on tuffaceous rocks and/or dense clayey till. The design of the
embankment may require the usg of slightly flatter downstream slopes.
However, no.significant settiement should occur irn the foundation, as
most of the overburden materials are dense basal till and/or compact
ablation tills.

CONDUIT

Along the proposed route of the buried conduit the bedrock surface is at
great depth. The surficial materials are variable along the route with
glaciofluvial and alluvial sand and gravel predominant (Fig. 7-6). In
one short interval near the proposed conduit outlet firm to stiff;
glaciolacustrine silt and clay of low to medium plasticity exist. The
conduit outlet would be located on a thick sequence of alluvial sand and
gravel underlain by finely interbedded sand, siit and clay.

7-7 H 1478



“.

AR16

7.7

The conduit should be reinforced with strong bands at joints and pro-~
tected by filter bedding material or filter cloth to prevent washout of
sandy siltty foundation material by high velocity flows. The conduit
should be founded on firm silt/clay material.

The outlet structure would be founded on about 10 m alluvial sand and
gravel; however, the underlying finely interbedded sand silt/clay may
settle or displace somewhat under heavy Toad or high uplift. Potential
movement should be studied in the final design stage and local drill
holes may be required.

FINNEY CREEK DIVERSION CANAL

The proposed route of the Finney Creek diversion canal (Fig. 7-7)
traverses a slope blanketed by dense to very dense, grodnd moraine of
low permeability ranging in composition from silty sand and gravel to
gravelly clay. Underlying the till, at the north end of the canal, is a
sequence of soft, weak, bentonitic siltstone and sandstone which is part
of the Coldwater Formation. At the headworks dam, bedrock consists of
cltaystone. Neither of these rock types will be encountered in the

.excavation of the canal.

Because of the dense and impervious nature of the moraine material, the
canal will Jikely require 1lining only in areas where gravel pockets
exist. However, the outlet structure at Hat Creek Headworks Damsite
where the Anderson Creek alluvial fan exists should be designed for
lighter Toad on silty gand and gravel deposits.
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SECTION 8.0 - DISCUSSION

DIVERSION WORKS

At the proposed Hat Creek headworks damsite the surficial and bedrock
geology has been clarified by the 1981 drilling and surficial mapping.
In order to monitor the creeping of the slumped mass of till and clay-
stone in the right abutment, piezometers RH 81-40 and-97 have been
established and a slope indicator casing has been installed in
RH 81-97. These should be read periodicaliy. More information on the
compressibility of the silty and clayey soils in the foundatfon would be
required for estimating possible settlement of the structures.

From the proposed headworks damsite to the Ambusten Creek crossing and
from the Medicine Creck ¢rossing to the proposed conduit intake, the Hat
Creek diversion canal crosses over numerous zones of relatively loose,
free-draining sand and gravel. These reaches of the canal would have to
be lined to prevent leakage. From the Ambusten Creek crossing to the
Medicine C{reek crossing, the presence of bentonitic volcaniclastics
dictates the need for a lining to prevent saturation of these materials.
Also, the canal embankments will require flatter slopes along this reach

. of the canal.

At the proposed Ambusten and Medicine Creek crossing of the canal, the
embankment slopes may have to have flatter slopes cue to the presence of
bentonitic volcaniclastics in the foundations.

Along the proposed buried conduit route, two distinct soil types have
been mapped: the glaciofluvial sand and gravel and the giaciolacustrine
si1t and clay. The Tatter may have to be replaced by compacted granular
backfill.
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More detailed information on the silts and clays in the foundation of
the conduit outlet may be required for final design.

POWERPLANT ACCESS ROAD ROUTE

From the 1981 investigation, the proposed powerplant access reoad would
be founded mainly on gravelly material and/or excavated into rock.
However, at gullies on the upper road route and at Harry Creek crossing,
the road would be constructed on silt/clay material. More Tlocal
information on these materials may be required for final desigh of the
access road.
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SECTION 9.0 - CONCLUSIONS AND RECOMMENDATIONS

The 1981 site investigation provided surficial geological mapping
information for the design of the proposed powerplant access road,
clarified the geology at the headworks and pitrim damsites and provided
subsurface information along the proposed routes of Hat Creek diversion
canal and conduit and Finney Creak diversion canal.

The foundation information obtained can be used as a base for final
design; however, in some areas additional exploration will be requ;red
to obtain further information on interbedded silt, sand/gravel and
silt/clay with bentonitic material. This additional exploration should
be carried out at the proposed structure sites prior to or during final
design. '

During the next several years the pjezometers and slope indicator
installed in certain drill holes should be read periodically, and the
potential slide area near headworks dam should be inspected periodically
to assess if any movement is occurring.
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TABLE 3-1

HAT CREEK PROJECT - 198) SITE INVESTIGATION - CALCULATED PERMEABILITY COEFFICIENT K

RH 81-80 _ RH 81-81 _ RM B1-B2 _ RH 81-83 RH B1-84 _ RH 81-85 _
Depth K x 10 4 Jepth K x 10 ¢ Depth K x 10 % Depth Kx 10 4 Depth K x 10 ¢ Depth K x 10 %
(m) - cm/s {m) cn/s (m) cn/s {m) cmis (m) cmfs {m) omfs
2 0.7 2 200 5 0.01 15 8.07 5 9 10 0.07

4 7 10 60 10 0.5 20 0.2 10 200 20 2
6 3 12 50 15 0.8 24 0.06 15 200 25 Q.06
8 40 20 .66 20 20 30 0.G9
10 100 25 0.6 31 0.1
12 20 39 0.08
16 £00 33 0.1,
40 0.09
RH 81-86 RH B1-87 _ RH 81-88 _ RH B1-89  _ # 81-90  _ M 81-91  _
Depth Kx 104 OGepth Kx10 ¢ Depth Kx 104 Depth Kx 10 4 Depth K x 104 Depth K x 104
{m) cm/s (m) cm/s (m) cm/s (m) cm/s (m) cm/s {m) cm/s
10 90 10 80 5 0.07 5 100 TE1L 0.09 i 1
20 3 15 30 ' 13 0.3
25 0.1 20 0.1
24 10
30 0. 005
RH 81-93 _ RH 81-94 ' RH 81-95 _
Depth Kx 104 Depth Kx 104 Depth Kx 104
(m) cm/s (m) /s ) cin/s
9 0,403 5 10 20 3
10 - 0.03 29 0.04
15 0.02
20 0.003
30 0.9
n 0.09
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TABLE 3-2
HAT CREEK PROJECT

INTTIAL PIEZOMETER READINGS

Depth to Water

Type of Surface From Date of
Drill Hole Piezometer Top of Pipe Reading Remarks
' ‘ (m)

RH 81-80 s/p 37.06 30 Oct 81 Dry
R 81-81 s/p 13.52 30 Oct 81

RH 81-82 s/p 43.88 02 Nov 81

RH 81-83 s/p 1.25 02 Nov 81

RH 81-84 s/p 20.94 02 Nov 81

RH 81-86 , s/p 29.25 02 Nov 81

RH 81-87 s/p 9.37 02 Nov 81

RH 81-90 Pneumatic 16.3 psi 02 Nov 81

RH 81-91 s/p 4.67 02 Nov 81

RH 81-92 s/p 7.46 02 Nov 81

RH 81-93 s/p 13.36 30 Oct 81

(12. 46) (22 Aug 81)
RH 81-94 s/p 35.93 30 Oct 81
RH 81-94 Pneumatic 0.9 psi 30 Oct 81
(4.2 psi) (22 Aug 81)

RH 81-95 s/p 21.23 30 Oct 81

RH 81-98 s/p . 0 24 Qct 81 Overflowing
RH 81-99 s/p 12.47 02 Nov 81

Legend = s/p = standing pipe piezometers.
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TABLE 4~1

REGIONAL STRATIGRAPHY - HAT CREEK BASIN

o

Formation
Period Epoch or Group Soil/Rock Types Structure InvoTved®!
Racent, Alluvium, c-olluvium, fluvial A1l diversion structures
sands and gravels, slide debris, and powerplant access road
lacustrine sediments. where no rock ouicreps.
Quaternary
Preistocena Glactal ti1), glaciolacustrine
silt, glaciofiuvial sands and
-~ graveis, landslides.
Miccene Plateau Basalts Basalt, olivine basalt, Upper powerptant access
: vesicular basalt. road.
Migcena or Ffrtney Lake Lahar. Canal south of Ambusten
Middie Eocene? Formation Creek.
Late Eocene Medicine Creek gentonitic claystone and Headworks and pitrim dam
Formation siltstone. sites and canal u/s of
Ambusten Creek.
»
Tertiary Late Eocens Hat Creek Coal , Mainly coal with intercalated
to Middla Formation siltstone, claystone, carbona~ .
N Eocene ceous claystone, sandstone and
conglomerate.
CoTdwater Siltstone, claystone, sandstone, Under Finney Creek diver-
Formation congiomerate, minor ceal. sion canal.
Middle Kamioops Velcanics Dacite: andesite, rhyoiite, u/s canal, lower and
Eocene pasait and egquivalent pyvo- widdle powerplant access
¢lastics. road,
Cache Creek Group:
Marble Canyon Marble, limestone, argillite. Lower and middie power-
Pennsylvanian Formation plant access road.
to Permian or
Eariier Greenstone Greenstone, chert, argillite, Upper powerplant access

minoy Timastone and quartzite,
chiorite schist, quartz-mica,
phyllite,

road.

x1 For location of structures see Fig. 1-1.
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TABLE 5-1

NUMBERS OF LABORATORY TEST

Atterberg Moisture

Description Sieve  Hydrometer ‘Limits =~ Content Identification
1. Test Pits: Totals 244 117 36 46 144
Pit Rim Dam 47 19 5 6 17
Medicine Creek 14 10 ] 5 8
Ambusten Creek 12 5 4 4 17
Conduit Route 23 6 4 : 3 0
Finney Creek 12 5 0 3 5 0
Canal Route 32 9 3 ; 9 8
Headworks Dam 40 20 11 11 38
Powerplant Access
Road 64 43 9 3 56
2. Dri1l Holes: _Tota1s 231 . 129 106 36 294
Pit Rim Dam 58 36 17 3 70
Medicine Creek . 37 34 31 6 33
Ambusten Creek 28 16 15 11 31
Conduit Route 12 7 . 2 3 13
Finney Creek 5 3 5 1 6
Miscellaneous 16 15 11 - 39
Headworks Dam 35 18 25 12 49
Canal Route 40 - - - 53
3. U/D Block Samples - 2 2 - -
Totals 475 248 144 82 438
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TABLE 5-2
HAT CREEK PROJECT
SUMMARY OF RESULTS QF TRIAKIAL AHD BIRECT SHEAR TESTS
[

Drill Hole Effective
Ho, Samptle Test Sample Moisture Dry Atterberg Limits Clay Activity Strain Consol. Shear
Description Location No. Depth Type Dia. Content Density L.L. P.L. P.I. Fraction P.I./Clay Rate Stress Strength
(m) (cm) [¢:3) {Mg/m3) ) %) (%/min) £Pa c' kPa @' deg
CLAY-hard, RH 81-82 14 26.3 cD 7.2 26.6 1.522 *124 44 80 52 1.5 . 00001 414 0 26.5
spme sand,
ptactic (CH}
CiLAY-plastic, RH 81-87 5 5.7 b 3.8 37.1 1.341 80 3 49 59 0.8 . 00014 207 0 17.2
slickensides N
with silt seams RH 81-87 5 5.7 co 3.8 37.9 *1.320 80 31 49 59 0.8 . 00002 114 0 20.2
(CH) ’
CLAYSTONE Block Sample 1 surface 1) 3.8 49.7 1..097 *1186 44 142 81 1.8 . 00012 207 0 26.0
plastic, highly near Ambus- 1 surface [x1] 3.8 48.2 1.105 *186 44 142 8l 1.8 . 00008 621 0 20.5
fissured (CH) ten Creek 1 surface co 3.8 45.4 1.188 *1185 44 142 81 1.8 . 00001 414 0 21.5
CLAYSTONE RH 81-98 4 24.0 cDs ax4 51.0 1.129  *13p7 43 264 79 3.3 - 344.8 0 29.6 peak
plastic, ben- 10.7 res.
tonitic (CH)
CLAYSTONE Block Sampte 2 surface CDS x4 45.8 1.197  *201 39 162 79 2.1 . 206.9 0 31.3 peak
plastic, highly 11.5 res.

fissured (CH)

*1i

NOTES: 1.
2.

AR16

Blenderized for 20 minutes.
Block sample No. 1 was used for the consclidation test.

RH 81-98 sample No. 4 was used for the swelling tests.



PROPOSED POWERPLANT ACCESS ROAD

TABLE 6-1

SUMMARY OF RESULTS FROM GEOLOGICAL MAPPING

Distance From Existing*? Foundation Geotechnical Factors
Highway 12 Grade Material Affecting Design
(km)
0-0.1 Gentle Alluvial floodplain Excellent foundation and
sand and gravel. good borrow material.
0.1-0.4 Gentle Massive limestone Compressibie surficials
near surface. Over- may cause settlement.
lain by lacustrine Limestone may need drili-
silt and clay. ing and blasting.
0.4 - 0.6 Gentle Relatively deep As above.
lacustrine silt
and clay.
6.6 - 0.9 Moderate Glaciofluvial sand Excellent foundation:and
and gravel. good borrow material.
S 0.9 - 1.1 Gentle AlTuvial fan delta, Good foundation and fair
silt, sand and gravel. to good borrow material.
1.1~ 1.3 Moderate ATluvial fan delta. Bridge or culvert crossing
(Harry Creek) Sitt 12 metres thick, requires foundation design.
compact to dense.
1.3 - 2.2 Gentle Alluvial fan delta. Good foundation and fair
Silt, sand and gravel. to good borrow material.
2.2 - 3.6 Gentle Glaciofluvial sand As above.
and gravel.
3.6 - 4.4 Excessive Cotluvium (talus) Rock easy to excavate by
with dacite bedrock ripper. Have to fill
at or near surface. numerous gullies. Cut
slope will have to be
relatively flat.
4.4 - 5.5 Steep to Basal till generally Good foundation and fill
Moderate gravelly clay with material.

ARl6
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TABLE 6-1 - (Cont'd)

Distance From Existing*? Foundation Geotechnical Factors
Highway 12 Grade Material Affecting Design
(km)

5.5 - 5.6 Excessive Basal till with Side hill cut into lime-
massive limestone stone.
at/or near surface.

56 - 5.9 Gentle Basal till with mixed Possible compressible clay
outwash deposit. Bed- in trough may cause settle-
rock contact between ment. Fiil required in
limestone and argii- guliies.
1ite units. Bedrock
at depth.

5.9 - 6.6 Moderate Argillite, cherty Steep side hili cut and fil)

to Steep argiliite, and chert- required. Rocks easily
pebble conglomerate rippable. Dips into hill-
under a thin veneer side. Slaking and platiness
(up to 0.5 m) of may cause stability problem.
' ablation till-gravelly Fill required at switchback.
sitt. -
6.6 - 8.3 Moderate Silty abiation till, Ripping possible.
to Steep about one metre thick,
overlying argillite.

8.3 - 8.8 Gentle Silty ablation till, Good foundation. Fair
about two metres thick, borrow material.
overlying possible
chert-pebble conglo-
merate.

8.8 - 8.9 Bedrock contact zone Plastic clay may cause

Rolling

ARlE

between argillite and
overlying vesicular
basalt. Topographic
trough may indicate
faulting with possible
plastic clay. Over-
tying titl up to 4 m
in depth.

settlement.



TABLE 6-1 - (Cont'd)

Distance From Existing*? Foundation Geotechnical Factors
Highway 12 Grade Material Affecting Design
(km)
8.9 - 9.6 Moderate Vesicular basalt at Basalt easily rippable and
to Steep or within 0.5 m of would make good fill
surface. material.
9.6 = 9.7 Gentle Phyilite and argiliite Excellent foundation. Fill

at or near surface.

required in topographic
Tows.

X1 Existing Grade

AR16

Gentle 0-3%
Moderate 3-5%
Steep 5-8%
Excessive 8%
Rolling 0-5%, variable
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TABLE 7-1

1981 SITE INVESTIGATION - FACTORS AFFECTING DESIGN

Structure

Proposed Arrangement 1978
{Repgrt No. 913)

Factors Affecting Design-
Results From 1981 Investigation

Headworks Dam
and Reservoir

Earthfi11 dam (approx. 16 m high)
U/8 slope 3H = 1Y
/5 siope 2,54 = ¥
Reservoir - imperviocus bianket

Overpurden and claystone profile defined:

Lower foundation unit - ‘pervicus

Middie foundation unit - impervious ti1}

Upper foundation unit « Loose, medium to low
permeability

Completa impervious blanket requived. Two weak

bentonitic seams exist in claystone, stability and -

creep dasign protections required.

Pitrim Dam
and Reservoir

Earth?i1) dam (approx. 13 m high)
U/S slope 3H = 1V
b/S slope 2,54 = 1V

Slurry trench cutoff 10 to 15 m deep

Deeper and more complex overburden formations occur
at Pitrim dam abutments. Impervious blanket with
bank excavation measures could provide more acono-
mical design.

Canal

Length: 6.4 km - Depth: 4.0 m
Invert width 1.2 m
Side slopes 2.5H = 1V

Canal generally on ablation i1l with erratic
gravel deposits, claystone with weak seams at
depth. Lining fs likely required, fiatter downhill
slgpe may be requived {f bentonitic material is
shallow.

Creek Crossings

Non-impounding embankments
B/S siope 3H = 1V

Laéal silt/clay area may require D/S éaope flat-
tened in lower portion of embankment.

Conduit

F

2400 me dia corrugated steel pipe,
approX. 2 km long. Concrete impact~
type energy dissipator

$i1t/clay exists below sandy gravel foundation.

Finney Creek
Canal

Length: 2.75 km - Depth: 2.2 m
Invert width 1.5 m
Sfde slopas 2H = 1V

Lining required only at locail gravel or soft
material. Lighter design Toad for outlet work
where silty material exists.
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ORILL HOLE NO. | MNORTHING | EASTING | ELEVATION | DESIGN | ACTUAL | DRILL HOLE NO. | KORTHING | EASTING | ELEVATION [ OESIGN |- ACTUAL
RHB1-78 5627180 598625 893.1 20 20.2 RH81-89 5620765 598965 966.1 20 §14.54
RH81-79 5627535 | 598200 823.5 30 30.0 RH81-50 5620795 599040 977.5 30 20.64
RHB1-80 5626465 | 599830 9730 50 41.0 RHS1-91 5622160 599850 953 30 20.73
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\ GIACIOFLUYIAL Y sond ' -
SAND AND GRAVEL W i
2] Gravelly Sond | Frely Inferbedided Sand, i
920 \ Y | sit and ciy 800 |
\ . |
\ b
S0 730
\ Sendy Gravel
Limestone
it
RHE-57
900

I‘ 780
|

Silty Sond

890
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St Sond &
Gravet (T}

Canotl tavert

r

Silty Sand S N\ ~F ﬁ
ana{ Grave! E andy Grave! (TE7 WSty érm!{ T} Gravedly Clay (Til}) 1
HEH Sandy, 57 I 1

Sond ity G‘ra%yr’ i “BGravelly Clay H§ i :: g‘;onﬁ{%#';a
and [ TrRIZ8 TPIES TPI30 TRI3f FPI3Z TPI33 njde
Gravel(%; Ay

— - )
Sandstene, Siitstone
end Claystons
,-: Sandy SHF
/ F: Grovely, Sit
%, ({7

RHOI-96 ¥

- Clayay SH?
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PROFILE - TEST RESULTS PROFILE _ TEST RESULTS
- 21 . ?-.E; - gl d..§
Elg Fiz|2% SURFACE ELEVATION=593.1 m £z > 2158 CE ELEVATION=
: o Description wl® EEE REMARKS : T Descriptien -l o E&: SURFA 1on w35, REMARKS
- - a B = = o =]1gles
PR g| € E'E_ﬂ Watar Ganlant of = No 4 FracHon a @ £ §' g-‘&'; Water Contint of —= Ha 4 Fraction , ......0
al& S| A ED | Prestic aad Liqualimits oo ..o, .. — 2| & S8 LED ] Prontic and LIgud LIMHE s e Xemx
0 L0 20 30 40, 50 €0 q , Lo 20 30 40 350 60
- TUPSOIL T.35 1
/ SILTY CLAY (CL) L ( I
7 - layers:of sand and SILT, SAHD AND GRAVEL {GM)
] ?‘ gravel from 1.35 m L NOTE : }g.gﬂTETREs OF CASING LEFT - dark greyish brown 2.0 ; | | ¥ 28/5/81
27 f ) SARDY GRAVEL (GW) Lo
it 2 el 00 - clean, very firm =t |
3717 cravery san (sw) DRSS s L4
4 4"71 - very demse €
2T e Lotk hd 1
=t = some cobbles r - ksh r
Py T iome ST0 Tenses CLAYEY SILT (ML-MK) —
e_'_J - giEy-brown to.Siack - soft to hard c] 2
& I o1 6.6 - subrounded _ - trace of subangular 4
- well graded 5] 1 (10012 " grave) Fhl 2 =
~ some $ilt . < - trace of sand r
- some lenses of siity san 7111l - trace of silt and
- brown | 1 lay Taminztions
7.7 - subrounded ¢ 11 7 IR - I
Twell to ded 8- - iow to high plasticity
- trace ofp:ﬁtgra ¢ e ”’S{,’,w- pl1i - brown to grey 551 3| 31 ¥p—md— =g |
- coarse sand 91 A -
- some thin silt layers L § 3 L
~-dense 10441
- brown 11 o5 | e o mm
- subrounded to subangular| | I 3 lss) 443 | % e
c—t2 11'// bed 4
12.4 3 12 L
SAROISF }-poor Ty aradeqd- 1 ss | 5| 41 % -2
AT Y " ]
SILTY SAND (SM) L 1A
- very dense 14 i
[k.[6]] - fine sand 4 1 [~—
J+p - some syl]:gclfnded gravel 1 lss | 6f 54 * .
—Hala[] - some 51 enses s — L+
15 Aol C Srown to grey <] 4 | 196 154e
oot 1s.6 L W {
16 1Pk -"well graded medium fine [ % 41l 4 -
H sand [ 4 § 7] 55 EE
A7 4810 - brown-grey to dark e 1714 v
il brown arey ss] 5 | 120 U - . o
18 i+l - 1:3](91‘5 of sandy silt and 18-
Jfl silty o d 20. A f 55 |
y ¢lay around 20.0 m L5 _’:/ s | gl 52 L
19 T I 1pL e 7|
20 ¥k 55 | 196 26414
t 41 ss| 9 fa ety
21 END OF DRILL HOLE (20.2 m} 214171 ]
Lcq 8
. 1541
22 < a
22 J:, Lol o
23 ] 234 |
Lt lss [ 101 72 =1
24 -‘- 26 LA Ledio
25 - 25} Lo
26 . 267 | L |
27 1 ss]11] s0 e
. 274
1 4 —"i Fe 11
28 - 2811411
25 2
4 L ® 414 Fe]12
30 30414 L
ss [ 12] 93 =%
31
1 371§ END OF DRILL HOLE {30.6.m)
32 32+
3 33

DRILL HOLE No.__ RDH 81-78
PROJECT HAT CREEK
LOCATION CONDUIT ROUTE

DRILL HOLE MNo.___ ponog1-79

PROJECT
LOCATION

HAT CREEK

CONDULT ROUTE

LEGEHD AHD ABBREVIATIONS
ON DRILL HOLE AND TEST PIT LOGS

SYMBOL DESCRIPTIAN UNIT
$5 SPLIT SPOON SAMPLE
SH SHELBY TUBE SAMPLE
4 CUTTINGS SAMPLE
G GRAB SAMPLE
| THRREA K W s @
0 MOISTURE CONTENT %
X——=X | PLASTIC AND LIGUID LINITS z
w 28/5/81| WATER LEVEL AND DATE OF OBSERVATION

SN *

N
s

BN
LA

SAND OR SANDSTONE

GRAVEL

BOULDERS

CLAY QR CLAYSTONE

SILT OR SILTSEONE

BEDROCK

[— CASING
[— STANDPIPE OR PNEUMATIC PIEZOMETER LINE
F— SAND - CEMENT GROUY

—BENTONITE CLAY SEAL

PEA GRAVEL

#16 SILICA SAND

LOCATION OF ‘FALLING OR CONSTANYT HEAD PERMEABILITY

[*—SLOTTEQ PVC PIPE QR PNEUMATIC PIEZOMETER TIP

BRITISH COLUMBIA HYDRO AND POWER AUTHORITY

HAT GREEK PROJECT

1981 SITE INVESTIGATIONS
GRAPHIC DRILL LOGS

SHEET |

DATE

MAR 1982

DwWN

owsne. 604H-Ci4 - DIBG6




PROFILE ) z TEST RESULTS PROFILE —_ L _IEST RESULTS PROFILE ._E. TEST RESULTS
— - o o 3 - -
B c - . g —~ ) 3
E - »iol5eR o1& "’S o ol dleg0
- ) =lx|2e - E - kg 2 SURFACE ELEVATION=3%3.0 m H = el 8%
& Description <| 5255 SURFACE ELEVATION = 973.0 m REMARKS =& Pescription NS : REMARKS ~la pascriptfon SlT|EET| sureace ELevATION-307.0 REMARKS
= - 3 b4 =R 5 =ux| £ |« - ~%E
S| E E|E §:£ Walee Contant of == No 4 Fraetlon s |® Bl E :'EE Woler Confant of == Ho 4 Feaetlon..... O ER A HE £-2 2 [ worer Content of = Ho 4 Fraction "]
a @& & | 8| &8 [Proancang Ligui Limite s | & @1 3| 2ED | roxtic and Liguid Limity X=X S | & B SIEEZE | Prostic ond Liauid Limits .
| 20 30 40 50 €0
L1920 .30 L60 13 LIp 20 30 40 %0 60 o L1920 30 40 50 60
Tors0TL 0.2 P Fa 1~ TOPSOIL 0.15
X ; \ L . {IEE  GRAVEL AND SAND [GN-SW) A 1597 SANDY 38AVEL {6PY-brownd, 8 3 145/6/01
#| GRAVEL KD shhD ™ 34 -4 - subrounded gravel < % 147 % GRAVELLY SAND (§.i-Sn)
q (M TO GH) L - trace of silt 25 L o, - some siit - shbrounded L
? - angular, subangular and{ .|z . - i 2 very dens 15177 196 . a2 gravei - browy 2.1 | 1
subrounded gravel L 35 Jgip| - very demse 35.5 5 T I SAROY SICT (L)} Rard, *
- zones of gravel or sand - : I : ]| brown - some jub- sy 11 5t
3 - trace to some s5ilt e 36 SAND {3M) e 36 3 roinded grave T = Y
- some bouiders and I . 3 b
s cobbles ol 4 57 - Z,ra\;:e to some ¢ilt e dar 1 a4t Fl cLAYEY SILT {(MLicL) |
- ;Ow tohn?\;.-qium |- L #h7 9: bi;wﬁ ¢ ks L .\ [4 - hard . ss [ 2| 68
5 ermeability 15 ] ol i . 1A - tow to aedivn piastic ] . P I
; ‘5'? Jeiy Gens % . graveﬁ‘;fgugvfog;g;? ez 32 3 - zone of very fine sand 3 x
F'éTean coarse grave)l (GW) | €j6 | MO | bould 1 y (SP) between 7.5 & 7.8 m
5 T g lss-l = [PENE- 39 5 oTs. 8 -boulder k-39 | 6] - trace of sand s 1 3
1. TRATI0 - 1 - trace of gravdl 5 | ¥
. bed 7 40 - e —40 l 7~ 77gbrown Fed 4 Ao ool
e f ka/8cm a = - =41 S -2 ]l ol s Pr=cm=a
_c:l g 42 END OF ORILL HOLE {41.0 m) 9- SANDY SILT (ML) Fed s I "
3 1 ‘ L b= ve~ 8. 75 -
e 10 43 4 [ GRAVELLY SAND (3P) - seme Lod =i 100 *
X _silt -Bﬂ:? - {low L
o111 44 = gn:genar!gg rh'yr -c4 6
12 L Zmedium_to coasse, brown .
k$q 2| 220 45 , 2 e iy O I deod 6| 100 *
L ] i - low perm .
[C‘ 13 45 - ! GRAVELLY SAND (W) rej 7
14 { 1 r - medi [
cd 138 medium to coanse |
ks 3 47 . - trace of silt €18
[ 1 - brown 15.0
15 48 ; ~ T8
16 4 %%:&zrg{l‘kla Nlﬁr vp?o‘?s L1
=S4 45075
55 /s 49 i CLAYSTONE | 1
17 -
50 - grey
< | L ’ 1 BEGAN DIAMOND CORING
Eool? 157 t I .. .
Fas3ts 5 51 ~ . ; - NOTE: PIEZOMETER INSTALLED
4 - b I B
19 sz 4 19 |
5(3:"22 1575 A L 2 END OF _'DRILL HOUE {18,77 m}
1 53 1 7
e =21 54 — 21
e 22 - 55 ‘ 22
¢ |23
L 2210112 56 23 4 -
e 24 57 _. [ 24! =
boulder 4 g
Sand (5P) B 58 257 ;
- some siit c 126 b 1 L
- trace of gravel 533 8 158/5em 59 26 i
ey 0 27 o |
28 s : 28 -] T
|
EIEIREE 5 “
Sand (P} t ] |
- trace of silt ¢ 330 53 30
re31 g4 - 317
F 3 h! o
32
:gs: 16 147 65 — 32 A
33 6 ] 33
DRILL HOLE No.__ RDH 81-80 DRILL HOLE Ne. RDH 81-80 DRILL HOLE No. RDE 81-81
PROJECT HAT CREFK ‘ PROJECT AT GREEX PROJEGT . AT CREEK
LOCATION  CONGUIT ROUTE LOCATION CONDUIT ROUTE LOCATION PIT RIi_DAM

BRITISH COLUMBIA HYDRO AND POWER AUTHORITY

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
GRAPHIC DRILL LOGS  syreT 2

DATE
MAR 1982
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PROFILE z TEST RESULTS PROFILE ’ . - TEST RESULTS PROFILE . TEST RESULTS
kg B sle & - o] & - g
Els > £]8s8 S) 8|58 - 2l é|5e@
- |2 = 23] SURFACE ELEVATION=966.0 m Els 228 N E|% > 2] S 8M |  SURFACE ELEVATION=348.6 m
= ; Description 2|2 ":"-?; REMARKS Tl= Description i EEE SURFACE ELEVATION=956.0 m REMARKS 7 & Dascripllen : = BEw REMARKS
3 E| £ E'%.9 | waler Contenr 9t == No 4 Fractlon =13 Al 658 s | I
- - a ElE 'w 2 | Woter Conlaot o == Ho & Frach |
00 & &1 B ZeT | imie ont uw;;mm 5 215 2l S En‘zg Plostlc ond Llquld P E g § us, ééé ‘::,::,r.ce:,,";'::q::,ﬁm’:;:”rm"“ - °
19,20 30,40 50 €0, Bl (19,20 .30 40 50 60, o L1920 ,30,40 50 60,
SILTY, GRAVELLY, SAND (SM} L v | TOPSOIL - somel cobbies 0.5 [
oA e Y 1 pe] FRLa e
- ium-fine san - D - qrey green . | - ngular
- subangular and angular |c N H T Jacepatse S0 I
gravel * “1° ] B - havg Jreieed 1 2 O 2.3 1 1
- brown WA [
_k - parts vesicular
| £ ]: - some ctay and gravel L 3 SILTY SAND (st
Lt s a VN - brown Fssl 20 F ———179 - some subangular gravel F
4.5 17 7S] - highly weathered " 4 - some clay e d 2
L 82 L - brown L
. * 38 —);“’ Lozt U s 2806/01 5
1 LAYEY SILT )
€144 - medivm zo high fssl 3( 42 N 39‘3_,(: 6 ~f] 2
I plasticity [ 15 [ SILTY CLAY {cH ¢ o
7 - very low permeadility 40 471510, 35 ke 122 s/ 2cm 7 Kb
"g t(_) impervigus + //\,/ L _/ | - some subangular gravel P
8 - - firm to hard 3 ) IR S a1 R . - trace of sand o« 51
1| - some subrounded graven 714 - areenish black 8 UIH - high plastidity e 4 5 o 0
. and coarse sand My - well fractured ¥ - light brown 3
9 ) - sand increases from 42 0 - VO!C&.‘H‘CI h e 423 9 - - hard
1 12.0 m 3 4\ - moderately weathered 3 1 - vel meabili o
10 J * 23 y/<‘l to fresh 1 4 very low perpeabi 11‘%_0
4 L I~ q |—
Wi 17 1 L )6 108 o - -193
1 "/ _53_5&1\22}:;15 44 1 e {24 1+ L4 LAPILLI TUFF | [
12 LM | I I ) {13 b+ 11 L
U e 7 .'l‘ _: 45 - /I‘ 12 ...,’ ke d 7 = =205,
134 7A] o | es o4 Le 425 T M [
1 Lools L 13
2] A [ 4 _ . ~\ o L -
15 ] * FTAS c Jos L R 1 *
-+ 1
1641k ¥ 4 END OF DRILL HOLE {48.0 m) r 1
H E 9l 5@ | ¥oF-—-F=-3 49 — - 16 ¢ y 3 [ss]9 | 12 X=a=—=q=757 !

17 - 1 [ LU [ L
H F 50 17 17 ;
M e =2 51 13 “} i °pe T 1o o

TH il K [ 1 Pl P
19 14 5 | » ol's
1 E : EN 1y
@ 1 * 5 2 1 " AN
{411 P . ; [
e L .
211k (5si11| 176 bbby 54 21 S5 21.5P5] 11 {3772em . o
2o JFH22-0 sand zone 1 ﬁ" 3
W e =312 55 o ’ 2z J3il gasaLy bed 1z
2 | * ] e ‘
] r - 56 - 23 "':v\ - Some g{it gﬁ’ine_gravei
| U r = - gravel fraction is r
# oy e 57 - 24 4501123057 semi-ang. L4103
E A - i .
s JHH 254 " 1 - 157 vgyisn erpen to red - * 6 1/4" ROTARY =~
i . * 58 25 . (_‘\l - g;lg to f1le gravel
| bHrry . . Al ;
2 e OLITE TUFF || kg e - 26 drva| C 3% site in joines bodia
- Tt M ILTY CLAY (CH} lss{145)91/5 =197 .l _,‘;’\-_;26.68 = wery Yoy permeabiliy al
U |- rard 15 | em 60 - 27 JO - reentsn grey to black — STARTED CORING
J - Tight brown 5 iigs - 2%\&;1 ly frqctured to K I
28 1447 some sand Fe16 * B e 51 4 28 Joi - }}‘65 Oxide! stain to 3 NG ——
el |- some subrounded gravel 1 - su;-falgeglo'ng fracture
< IA4. . . 1- v
29 _j/ high plasticity , 52 26 Lot - minerSvesitular 3
g 25.8 E ] structure yith secon-
%0 T Mleasat 34 | 0 dary infiljing
~ M- grey green — -! b
3 -4\ - g;gg Irained [5$)17 154715 5a 2 ] END OF DRILL HLE 25.0 m
Tl parts vesicular o p ¥ 1 3 b
32 -¥A7F some clay and gravei 65 . , P
1AL brown 32 4
33 I3 highiv weathered Le |28 _dof 1Y a 66 J 13 j
DRILL HOLE No. 201 81-82 DRILL HOLE No. - RON 81-82 DRILL HOLE No.__ ROH 83-83.
PROJECT HAT CREEK PROJECT HAY CREEY PROJECT HAT CREEK
LOCATION HEDICINE CREEK CANAL LOCATION MEDICIME CREEX CANAL LOCATION MEDICINE CREEK c.!(NAL
CROSSING CROSSING . . CROSSING
BRITISH COLUMBIA HYDRQO AND POWER AUTHORITY
) .
] HAT CREEK PROJECT
_ ] .
]
| 1981 SITE INVESTIGATIONS
. | GRAPHIC DRILL LOGS
;
| SHEET 3
!
DATE
MAR (982
! DWN
j owsne 604H-Cl4=DIGS




L Depth [(m}

PROFILE

Strot, Plot

Destriptlion

SURFACE ELEVATION=927.0 m

Wahir Contan? ol == Ne 4 Froetion..
Plastic and Llquid Limits

L3040 %0 60

Sample Type
Sample Neo.
Penatration
Resistance

[ Blows /30cm)

23

24
25
26
27
28

29

3
32

SAHD (SP)

5| - some subangular to sub-

rounded gravel
~ some silt
brown
- poorly graded 2.9

SILTY GRAVEL (GM)

.| - some sand

- £

~ oW permeavitity

- medium to coarse, sub-
angular gravel

- brown .

SILTY,GRAVELLY,SAND (SM)

- subangular and sub-

roundad gravel

t - brown T 7.3
P4 SANDY, STLTY, CLA =1
] brovm R p¥a§€'1'g 8?;

*

3 SANDY GRAVEL (GW-GP)

- medium permeability

- very dense

- some_silt

- angular and subrounded
ravel

= _Brovn 11

*

P

S SO LT P T FVGH TR
N,

GRAVELLY SAND (SW.3M)

medium to Tow permeability
some silt

very dense

subangular to angular
and fractured gravel

~ brown

18.8

o

GRAVELLY,SANDY,SILT (ML}

- low permeability
- trace of clay
- angular grave}

= brown 21.6

P

CLAYSTOHE

- brown
- hard
- trace of silt

PLEZOMETER INSTALLED

33

END OF DRILL HOLE (25.7 m)

DRILL HOLE No.

PROFILE . PROFILE - TEST RESULTS
-— - i g - - R \Ea
E = S g :‘sg SURFA E 5 E g 38 INEACE €1 EVATIA c
= ¥ 3 1 S H=0g, E
= |2 Deveription S| =l5eS CE ELEVATION=965.5 m REMARKS - 18 Bavcripiton DIEIEET | SumMC SOnTIRNRS S REMARKS
o s =% I~ a =¥
= 4 g E' .g‘.—'._g Watar Confant of === No 4 Fregtian a o E’ E‘ 'E_E Water Costeal af —= Ho 4 Frociios
a|a &1 F[FE2 [ Prestic and Liguid Limins et 8| 8| EEE | prostic and Liguid Limits
o i - | 22 L1020 30 &
= Fsal 19| 48/
GRAVELLY SAHD {SH)(TItL) v Pt
- fractured ans sub- 34 N NOTE - DRILLER INDICATES HOLE
mundedfgrq\{el .t BASALT L SLOUGHING WHEN BIT RETRACTIM
-t 511t - .
- b;z:; ¢ 359 - fractured with green
3.0 sandy silt infilling
o . 36~ “N| - black with popkets of
LTY SAND (SM}(TILL) N green )
- some fractured gravel 37_\" - very low permpability
- some clay b F
- well graded 38
RHYOL[TIC.TUFF TUFF. - END OF DRILL HOLE (38.0m)
. _
ACEQUS SANDSTONE ANG 51 & = 1
LAPILLL TUFF ) -
SANDY SILT {MH) 401
; ie 68 I
: - very SEitf to h 414
- geadhgréd un?fo%d
rade
B0 R0 fine gravel 427
CLAY AND SILT (CL-MH) [
10 JMh0.2 - trace of fine gravel . 434
7 CLAYEY SILT (MH) 4 [
1 LR - sandy from 119 m 4]
1.8 some gravel )
Bqll -7~ dark greenish grey 25
12 lihs s 1 b
_EAr CLAYEY, SILTY. SAND - )
Bl (omese 4 : .
14 - gravel size fragments 47 !
ol of siltstone J ‘
15 - 484 i
B i
8 /5 49 }
BASALT 50 ! [
- intensely weathered ] L
- severely fractured 5t - (
- sand, game silt q F
and clay !
- traces of gravel 52 4 !
- grey green 1
- low permeability 53
58/5 54 -
<m ] 3
55 1
56 -3
5 5
BASALT 58 4 ]
1-74 - fractured with green )
26 v sandy silt infilling ?0;:1% 58
7| - black with pockets of 7
AR graen 60 1
Yol - very low permeability
28 -~y - moderately weatheved 61
”\../ to fresh
2w A 62
4 Y 4
ey )
30 -y 63
\:\‘,
a1 o :
P A 65 -1
A
133 80 |_66

DRILL HOLE No._RDH 81-35

HAT CREEK

MEDICINE CREEK CANAL

CROSSING

DRILL HOLE Ne, RDH 81-85

PROJECT HAT_CREEK

LOCATION  MEQICING CREEW CAMAL

EROSSING

BRITISH COLUMBIA HYDRG AND POWER AUTHORITY

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS

GRAPHIC DRILL LOGS

DATE

MAR {982

DWN

pwsno. BO4H-Cl4-DIGS

SHEET 4




A
PROFILE —_ TESYT RESULTS PROFILE 5 TEST RESULYTS PROFILE T TEST RESULTS
E :
- I3 — o N 3 ’ — = . &
T S EiEs 5 | 2888 - £z 2 £|888| s EVAT I0N=064
t i3 S FACE £l EvATI0N-925, Els _ = 2|28 SURFACE ELEVATION=925.2 m Eis ) HEIEE URFACE EL 6m
: i Description o s EE: SURFACE ELEVATION=925.2 m REMARKS : a Description 2l gé; REMARKS = Descripthen als E‘EE REMARKS
R 2IEIERE lwarer Gentant cf =< No 4 Froction . .0 B 5 e E EE 2 | woter Contand of =< No 4 Fractlon 3|9 El £ 2'5% Wotsr Contant of =z No 4 Feaction . ..
2 tE: S1 8| F22 [ rrostic and LIGyd LIRS oo x-x - S| Z|EED | proaric ane Liguid Limity e |5 B &{&E&T | Plastic and Liquid Limlts -
o 10 20 30 40 80 60, 13 L1020 30 40 50 60 ] Lo 20 30 40 50 €0
PLPI seaveLiy siLt gaL) X AL SILTY SAh]lD {SM{)i . L GRA‘.‘%LY SﬂNg (s L .
i - some clay and grave b - well grade e
1 [ bPlg - coarse araver 1.5 - brown ¢q 19 I HOLE OPER ~ Fractured ahd dngular 1 ] .
g 1 1 - well graded : - ravel . L ELY
il 4 SILT G Fe1 ! ‘ ; " djﬁ : 4 TT N gome roots [ss} 2| 28
[ - some clay b HIZIBE él;ll.)- sque mediun- ”I 450l broen 2. |55 L
3 Jjp] - troce of sana sl - SBRESELS) 6.0 | | II |I Led 3 e
[1f]q - some subrounded grave S8 . L
§ gravel g J i H s swo (o) 551 74 200 = i i: CLAYEY SII;T (:H) B
A - - some clay ' - trace of subroldnde -1 b ==
SILTY SAMD {SM) [ T frace of fine gravel ok “ 1 | graver [ss| 41 39 73
- some clay AR - well graded K R0 bl 5q[#] - grace of sand - MOTE: PIEZOMETER INSTALLED
- some fine subrounded = - brown 4 Eiii M - hrg»yn to nignl
gravel . - medium to hig s3] 5
brown ted 3 [ (1 :, & 1 plasticity = [
- dense . i L
-~ well to gap graded 7.4 i ?LZ 7 ) ) © [ 35
‘ req 4 i a1 - ]'g? 23 TO3 | BEGAN DIAMOND DRILLING 8 | CLAYEY GRAVELL HD (2(2? 7 1
T GRAVELLY SAND (SW) L Foel & 123 | = Erpen e a |
» ) 42 CLAYSTONE . cm g - suybanqular- dedd. 0 8
some $31t to 19.75 m | VOLCANIC ~fragmentsf © |
some clay between 13.5m F 1 - grey d I 10 Yo - of vesicylar b sa]g 1
and 19-;? m orounced o 2| 3a * 43—/ - heavily fracture i 09.21 ond*3afd . Eav] *
goarse Tine suor ret 5 I T ¢ 9G] VESICULAR BASALT [BOULDERS [
to angular gravel ] : V) 11 2269 da
low to very Tow Ml ke _Fi’ooo - o1iv1’v_1& crystals and = L
gsormwﬁab'lhty Led 5 45 ‘:.- 12 "c°§ clay in vesicules
4 (] - 00 -
well to gap graded I S
4 13 T8
7 1 ) END OF ORILL HOLE (46.07m) [ 1 152 14.0 :
< ] 47 o ‘ . 1 . sst 10l 107 7]
ke 3] 11372 0] 15 ] CLAYSTOR L
ps | a1 ] / - brownh 4 BEGAN CORING
- wery har
e 8 v 11/6/81 45 181" 1 20nes of vesicliar basalt
b J I X - seams of bentoditic clay I
504 17 -
e @ 1 2 18 5 s 11| 118
, 52 194 |t or orrue soLg (18.37 m}
* 534 20 4
E5] 4 54 21 -
21.75 r E r 4 L
" 22 |
] 55-4
22.75 [ ¢ 10
56— L 23
9]0~ some clay k r 1 r
24 {41~ fine sand FeS11 : 574 24 -
VLR oot 24.75 1 1
ti
25 - RAVELLY SILT(L) - some cla ES CASING LEFT I 58 2
4 14 gubrounded gravel HOLE TO 32.75 @ | ]
k. TOWR, - =1 —t 59 _J 26
%6 TEPEILT Afe COAVIELTL) - arey 13,5 | 63 o R 1 ] ]
a7 t trace of gravei 27.0 50 27
28 - RAVELLY SILT (HL-GH) Le {13 61 28 o
P some ¢lay and sand ]
29 ~BLp [ subrounded gravel 62-1 29 -
] grey-brown ) ] |
30 A 63 30 73
5 < 3= 52,:'25 . .
] 1 31.4 ] - ) [
2 (1 SANDY GRAVEL (Gp) i . ]
3 57 - trace of sitt efis 65+ . 3 :
33 ] ‘3[: g#%ngular gravel i 66 . 13
DRILL HOLE No.___ R0H 81-86 © DRILL HOLE No.__ R0H 81-86 DRILL HOLE No. ROB 81-87
PROJECT HAT CREEK PROJECT _ _ WATCREEK PROJECT . HAT CREEK
LOCATION PIT RIM GAM LOCATION PIT RIM DAM LOCATION - HEADHORKS DAM
!
i
f
i
i BRITISH COLUMBIA HYDRO AND POWER AUTHORITY
. |
| | 1981 SITE INVESTIGATIONS
i
" | GRAPHIG DRILL L0GS S
\ 1 SHEET §
, ;
. j MAR 1982
' ;
H DWN
!
j ows nvo. 004H~-Cl4~DI70O
|
[
{




it

N
PROFILE _._.u TEST RESULTS PROFILE . YEST RESULYS PROFILE z TEST RESULTS
E = -
- 2 — «l | i s — * e 2
- : ol 4 .
B E S| £[£3% | sureace eLevaTion=908.0 m gz 2|82 surrace cLEvATION=008.4 m Els N _ & 2|88 sureace ELEVATION-966.1 m
~ 17 Description | 825w REMARKS : N Dsscription i '5";': REMARKS PR Descripifon =2 gg; REMARKS
E H E‘ EL 2‘53 Watar Coatent of - No 4 Fractloa .. a 3 % 3 §E-_§ watar Content of == No 4 Fraction § E E 5 5'52 Wolar Content 6f == Ho & Fractign
- - S| S| 22D [ rrostic and Liquid Limite ., - atls 2| B1EED | prostic and Liguld Limits als S| B EES | rrostic and Ligulé Limirs
o _n_za_so_wlao,eo_ 3 ; 19 :20 3040 80 60 . 0| L.13.25l3°.4°.5°.5°.
CLAYEY SILT (Hii-CL) ’/ R Fed saunv caavEL, COBBLES Anp
+ some sand 0.8% r 5 _/ ELS;(E;ONE Lot 1 - 97 1 . BDUL?_IERS (gw?i e 44 22/7/81
el - well ‘grade L
GRAVELLY SAHD (SP-8H} L / - fissile 1 1 - subangular gratel | ]
- silty from 2.9 m el 3 T4 F5) 20{175/15 i e i i - some silt and ¢lay from [ss| 2] 40
*h-q Subrounded fine to a  F 87 , L
‘o TR coarse gravel . ; L o
._ _ dark brown to black 1 3 S 36 ] END OF DRILL HOLE (35.3m} I ) [
LAYEY STLT (MR b ) * 77 F SILTY CLAYEY SAND (SC)(”LL Sst 4 53
_———cT'——-"—‘ L L SR 0 se I
- trace of fine sang e:g 0 * 38 4 . nd ile drave 5.0 1 5 hounc- *
’ 1Hg
SILTY SAND {MH) > . B VESICULAR BASALT |BOULDERS | |
4 e 39 £ 1821 - recdish brown ¢yt
- poorly graded [ssf3 ] 65 ] | ooy ,
- fine sand i ] - somes zones o
~ hard - 40 - . 7 0043 claystone
[l - brown r E : F o -
8.0 £]4 41 - 8 "Oog
rih L |
3 AYEY SILY (MH 18 L
o JLA (M) 4 - 9 Lo «7
W[ - hard L 3 %’0 L
- tracez of fine sand _ i 19 Lela
10 TN - riedium plasticity 15 43 0%
H.14] - brown - e . [ i1 —*0%'
11 _L 4] - trace of gravel [ss]6 | 126 a8 {903 :gg:lc g |Bounc-
1 7 ) G [
12 - Fed 7 45 — 12 %g Fejio
iaf 1 ] !
12:9 %6 - 13 —.97(9 il
2] GRAYELLY SAND (SW) i " 1 § . [ :
w| - mediun=coarse sand Lcls . 14 - - - 1 wb 12
57| - subrounded-fine gravel 7 . ] CLAYSTONE - grey 5 3 08 . —J-1309
- brown 15.0 i 1 I 15
£ 48 : T END OF DRILL HOLR (74.65m)
| SANDY GRAVEL (Gh') J L J 3
~trace of s L cfio N 16 o
- §ubrounded and fractured e o B?ﬁgc‘ " 3 ] . i 1 i
ed0Rsd LS }me sand 17.0 55 : 17
"1 sanDy SILE (L) e : 51 . 18 i
EIY - some ctay r 1 I ] ‘
19 1] - brow - 52 19 '
A[41 - fine sand \
hKl T& 53 : 20 i
' ' I -] 21 ~
b 21.5 Iss 42 § 192 X 54 i ]
SILTY SARD (31} Led3 55 22
- fine sand | -
- trace of clay 56 3 4
3l - grey . 23.5 L L
2a 111 . o414 ¥ 57 - 24 o
4349 sanoy st (L) L ] N ] |
FEIE - clayey from ebout 58 7 ) ] [
Om ] % x ‘ 1
coarse-to fine sand s 118) 127 58 26 -
some clay to 272.0m 4 L . i
brown 50 27
ow pepneabﬂit\y t0 ] L J
23 impervious o416 = X 6l - %]
29 ik 52 29
¥ E 1
30 2 30.25 * 63 30 -
17 162/15 x a9 ]
31 c;_;:g;oue pe 64 1 A
- fissile - - 1 9 _ .
32 r<-e 65 32
33 66 33 ]
DRILL HOLE Ne. RDH 81-88 5 DRILL HOLE No.__ RDH 81-88 DRILL HOLE No. RDH 87-89
PROJECT HAT CREEK PROJECT HAT CREEK PROJECT HAT CREEK
LOCATION _ PIT RIM DAM LOCATION PIT RIM DAM ) ’ LOCATION HEADWORKS pam
i
| BRITISH COLUMBIA HYDRO AND POWER AUTHORITY
]
| HAT CREEK PROJECT '
|
|
| 1981 SITE INVESTIGATIONS
!
: MAR 1982
DWN
oweno. ©604H-Ci4-D17]
i




PROFILE - TEST RESULTS PROFILE - TEST RESULTS
— s. il e s = ‘.L 'i < g
Efx =12 ,g.zg SURFACE ELENATION=977.5 m Ers . =z -:_Zczs SURFACE ELEVATION=953.0 m
~“la Description wlol®82 REMARKS el = Desoription »|x|25a REMARKS
= - - alsw - - -] =4
2 ® Bl B 252 | werer comtent of < We 4 Fractton ......0 s | B 21252 | warer contant of = No 4 Fraction.
al|& B SILET [Prosric end Ligwid LIBIM ..o, X% o |& B & [EEB [ Prostic and Liquld Limita
I L1020 30 40 50 60 0 Ip 20 30 40 80 8
5] i
F WVELLY, Y, SAN B
1—(}:'3 GRAVELLY SILT | arA hLL dSiLT s \ D (sH)
| - subr rav
E : - with cobbles and boulders + H - zgacgugfeclgy ¢ 1
2 4 E,‘,‘ - lenses of silt and sand fc 41 - brown <11 ¥_29/7/81
4| r r
3‘:2 ¥25/7/81 36 °
o JFle s I RAVOLTTTE TUFF, TUFFACEDDS L
_ .5 =39 SANDSTONE AND SILTSTONE (55| 2 %
: (ssh 2y 71 HIGHLY ALTERED ® oy o 141
y _§ CLAYSTORE s SILTY CLAY (CH)
5.5 - subrounde #_
s_/ - brown to dark grey_ E 4| 3 d-ad---| SANDSTORE™ " T 3| 54— v 2l
7] - some bentonite tuff = - blue 4 KIRN
N : Lo ]
/ - very dense 51
he o & L | - fine to mediwm grained i ~Ta
P _/ 1, B.2 [
547 | - 1| szevsrone MmN [ *
/ Issf 8| 67 [ * 154 .
10 10 - - dark greenish grey to  pecd &
/ 1 gurquoise L
% n - brecciated
1 R R SRR ||| e L7
12 _/ [ I 12 4
1] ke 410 3 " 1 L
13 - vl 113
./ r :‘ o I 18 *
14 ] | e 559 2 | 90 @e=pormre=se=lB- ) — o) P MAKING WATER
1 o7t ] (1 GALTOR/MIN, )
1~ A EEyiE (118727 rE== === T8 NN Fe?
] e iy 1
. 7 n Le 10
16 qb/ 1 Z B ] ¢ L
174 7 17 4l 7.2 be e
1 5 SANDSTONE —]2 O 181
18 — *5 18 . |25 ]
11 55112 106 [+] =13 K - b1:15h grey
1 L @ ol medivm 1o fine
19 3. :: v 1% | 19 [ gra'ingd I
21 {1TTI5ILTsTONRE L
20 47 b 20 -{1] ;- gﬁenfsh arey beis ug—r
L 21 - ¢ g m}lgr eds of clayey
z1
] | END OF DRILL HOLE {20.54m) ] |eno oF orILL HotE (20.7m) I
22 22 4
23 23 -
28 24
] ] L
25 25
26 ~ 26
27 - 27 4
28 2 -
29 L 2
30 30 4
31 A 31 -
32 -J 32
33 33 ]

DRILL HOLE No.
PROJECT

ROH 87-90
HAT CREER

LOCATION

HEADKORKS DAM

DRILL HOLE No.__ ROH £1-91
PROJECT _HAT CREEK

LOCATION AMBUSTEN CREEK CANAL

CROSSING

BRITISH COLUMBIA HYDRC AND POWER AUTHORITY

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS

GRAPHIC DRILL LOGS

SHEET 7

DATE
MAR 982

DwN

owene, 604H-Cl4-DI72




i
PROFILE . z TEST RESULTS PROFILE = TEST RESULTS PROFILE - = TEST RESULTS
- af sle_ 8 - ] . 1_ 2 : - E
Els® SIE128% | surract ELEVATIONS951.3 m Els | 2888 sureace mevaTION= % ! 2 ¢|828
~la - ' - | 2 . f =961.3 & E |z = H
Y Description =g g_%_‘;, REMARKS g Dascription - : 55 3m REMARKS = |2 Descriptian - : SE| SURFACE ELEVATION=971.3 m REMARKS
A a E g E 2'22 Watar Conlent of == No 4 Frachis & g B E' EE : Water Cgateal of =< No 4 Fracilon £ ‘c: el 8 EE :
( 50 & EjEx8 Plns:l; os;;lnul;;lml:o : 3 |& t§ ql1&8E8 Plls:l; nndz;lquI;lo.lml:o L ‘n." : 5 ‘5 Eéé :'I‘::xricc::a"::qzl'aﬁm'::;:..?ﬁlm - o
< L 19,20 30 40, L 19,20 ,30, , 60, 0 1020 30,40 50 60
RRYOLITIC TUFF, TUFFACEQUSjES]20 | »85 =16k &7 T
SANDY GRAVEL {GF)(TILL) F SILTSTONE AND SAMDSTONE [ 3 GRAVELLY SAND (3) -
) 34 SILTY SAND (SH-3C) :
= siightly silty | y o2 ¢ - some 571t
- sandier with depth ] ) 1 - g};ghﬂ-%hcégggﬁ'm"e I - some clay at depth . 3
- fractured and sub- 11 El - fine to medium sand e g2t - subangular to Fed 2
rounded gravel ) - very dense I ' angular grave 3
- poorly graded 36 brown to greensih grey ks - coarse sand
- cobbles and boulders L 6.7 L ?z
L e 2 _ [
os . Le 122 rea as [¢] 2
i - o =lsed oL L
CLAYEY SILT (MH)(TILL) ] N SAND {sP-SH) BAK SANDY, CLAVEY ST k3
—~d .| .. U ) T A R . . el SAHDY, CLAYEY SILT
- gravelly-angular and [ 7] % - Trace of i1 23 {81/10 [ (M) (L) 5] 3| 7 e
_ ;:350”““5 - greenish grey i 1 em - A 4 - hard - =
1 - some sand | _ ¥ 4/8/8] - some clay and sil¢ . MM - high ggastm} y‘
LI - trace of cobbles [ss 4 44 | >eaint ininky i - from 37.55 m ol iR - some fine, antular
ély¥ - very dense ; gravel -
iyt / - Brown e 24 - brown Fed 4
4o 9.0 3 T 125 I
iH S]Iﬂ;;dCLAY (cHM{TILL) jss ] 5F 36 | * s el by 1 END OF DRILL HOLE {47.78m) L
1017 ﬁFgﬁe of sand a?ﬂ gravel 43 ||
SEY §f 109 F 0 1 b ss | 5] 57 | -1 (e8/%81
18| SAND AMD GRAVEL (SH-GW) w |
1
124 - subangular and sub- L ¢ 1 .
g rounded gravel “7 45 ak 1= L2
92 - some sil1t ] I 3
1?‘.’];, - some clay at 14.0m 5 ) a6
Hd ¢ L L
] 3 , o we L 1,
16.0 10 15 SAND AND GRAYEL| (SH-GH)
L L - f cobbles
RHYOLITIC TUFF, TUFFACEOUS trace of <o
N - angular, fine gravel
SILTSTONE AND SANOSTONE [t 11)s116 | K I # i - dark brown rel e
SAND- {SP) 50 - wall graded I
- POSSIBLY
~"traces of silt 1 ; DAMAGED
184 - traces of clay e 12 51 - H I Hed 9
| - triaces of gravel o 4 4%
- silty at 21.36 m ] o ot {190 [
- very dense L 52 8 ]
- grey and brown ke - 13 53 4 a0 | cwavsione | s 10(> 70 | a-d gl 31
. / - some subangular gravel
i! \ 54 21 - high plasticity
x 5] 1480 | o ] . L ] - dark brown |
~ 85 22 —/ e 11 ;
- o 18 56 4 23 _/
" . L 574 24 -/ Led22
25072 25.2 g 58 - _'/ [
It 52 17[10s | oy -122 ] ¥ FEx] 13120420
CLAYEY SILT (MH} 55 26 “om Lo 15
- very hard 1 4
pentonitic clay L ed 18 60 — 27 EHD OF DRILL HOLE (25.72m)
some sand (sandier 4 . ] L
with depth)-fine 51 28 -
medium to high plasticit) J
bictite flakes through- 1
out 1 62 7 29
brown to greenish grey 1 [ . 1
ss|19f 95 e 1 63 A 0
5 L 64 1] i 317
SAND (SP) J ) ] L
3 - some silt and clay ©1 % 85 32 —
~_grey-brown 56 1 33 :
DRILL HOLE Ne¢. _ RDH 81-92 DRILL. HOLE No. RDH 81-92 DRILL HOLE No._ &pH 81-93
PROJECT _ HAT CREEK PROJECT __ HAT CREEK . PROJECT HAT CREEK
LOCATION AMBUE;:!SESEEK CANAL LOCATION AMBUSTEN CREEK CANAL CROSSING LOCATION HEADHORXS. DAM
BRITISH COLUMBIA HYDRO AND POWER AUTHORITY
¢ 1981 SITE INVESTIGATIONS
DATE i
MAR 1982
Wi
owsne 604H-Cl4-DI73




N—

PROFILE - TEST RESULTS * PROFILE IR TEST RESULTS ;
- & sle E -~ ‘-i il e E 1
Els S| £|888|  sunrace ELEvATION-989.0 m E s Tixe 33 SURFACE ELEVATION=989.0 m i
L2 Bescription s|e|B853 REMARKS C = Description wl|w|55a REMARKS
B E 3 E' §§§ Wolsr Contant of —= No 4 Froction 0 & :_5 2‘ E' EE,; Wolar Conient of == Ho 4 Fraction..
g @ 5 G| @S | Prastic and Liquld Limits X - Sl I F{E] &2 [ Prostic and Liquid Limite
0 10 20 30 40 50 60 33 L1020 30 40 30 60
[ SILy ()t i | CRAVEL, COBELES [
34 « dense
- with sand, gravei and 3 Foa) - some siTt and clay 3
cobbles - 35 o%+"| - rounded to anguiar o4 12
- Some boulders particles 3 STAWDPIPE
.| - traces of clay 36 PIEZOMETER
Pl - anguTar to rounded
- ticl r [
Al f] _ Particles 37 Led1s
o - -
s | 28 CLAYSTOKE
C | ] - very hard PHEURATIC
SH. [55] ! i05 39 A = dark brown Fet14 PIEZOMETER
74k . 40 ~
tb | ) s SLOUGH
84l 41
141 Feq2 1 [5e] 15 i6/26 |
9-1i'H 42 END OF DRILL HOLE (41.48 m) n
TH 3 b ~
10 41 43 ~
144 53] 3{ 58 B 34
124 45
1 r°-| - E
1341 e 44 45 - [
4 ‘.5 F 4 r i
11k - 47 - - !
15 _; il 48 =f
16 1| | s | s ag
17 4 ':' 50 <
18 JH 1. Felé 51
19 -’_n- i 52 5
53 o
54 i
(ss| 7F 78 He— 1= X NAT IVE :MATERTAL 1 i
BACKFILLED .TO SURFACE—- 55 ]
23 44117 56
b
24 LI 57
o ;. 4
25 58
4T ki || B E F
26 LM [ss] g 78 59
27 .1 50 -
bl - 11 1
28 . R 61 - I
4 P B h
25 It 62 -
FERy - ] L
30 441 63 -
1 .| %
i 31.0 110 .
31 JBAND, GRAVEL, COBBLES b ] & HATIVE. 64
7j - dense e i MATERIAL- — - i 0
32 Jfs - some silt and clay . 65 -1 .
4124 - rounded te angular . i, ]
33 Tod  particies : % 56 . .
DRILL HOLE No. RDH 2194 DRILL HOLE Mo.__ sod 8194 |
PROJECT HAT CREEK PROJECT . HAT CREEK ;
LOCATION HEADWORKS DAM ‘ LOCATION HEADWORKS DAM !
BRITISH COLUMBIA HYDRO AND POWER AUTHORITY
DATE
MAR (982
DWN
owene. BO04H-Cl4-DI174




PROFILE

Sirat. Plot

Dascription

Somple Type

Sampie Ne.

Penstration

Resistance
(Blows /30¢m)

TEST RESULTS

SURFACE ELEYATION=873.8 m

Water Contant of - Ho 4 Fractics .,
Ploslic and Liquld LImits .. .

I 2

X+

30,40 850 60

REMARKS

T
RN, T

SANDY, CLAYEY,SILT (ML-MR)
{TILL)

- some subangular to
subrounded gravel
bedded with fine sand
ang siit

brown

very stiff to hard

20.5

"
)

3

o

SAND AND GRAVEL (GW to GC)

- some cobbles

> somé clay zones

- trace of s7lt

- angular to well reunded
- brown

21.0

N
11 1)

SAND (3M)

- bedded with sandy silt

= gravel and boulders from
i m

- fine to medium grained

- brown, very dense

- subangular to sub-

LY CWSREd gravel
LA

- clayey siit zone at
30.0m

32,5

4

CLAYSTONE

10

12

27

34

36

68

O=

92.

== ETr——

I e

NATIVE MATERIAL—1-

DRILL HOLE No.__RDYH 81-95 —_—

PROJECT

HAT CREEX

LOCATION HEADHORKS DAJY .

PROFILE

«: Depth {m)
gtrat, Plot

Description

Sompls Typu

Sample Ne.

pPeaetration

YEST RESULTS

Resistonce
{Blows /30¢m)

SURFACE ELEVATION=973.8 m

waler. Content of == Ko 4 FracHon.
Flastic and Liguid Limite
0 20 30 40 5

REMARKS

367

NN

37

CLAYSTONE

38
36
30
a1
42
43
44 -
45
46
47
48
49 -]
50
51 -
52 4

53

63
54 =1

65

66

END OF DRILL HOLE
(37.8 m}

—

3

100714
m

i
!
1
i
!
]
!
T

DRILL HOLE No.__ RDH 81-95

PROJECT
LOCATION

HAT CREEK

HEAGHORKS DAM

PROFILE —~ TEST RESULTS
. - E
= . 2l slse
Els o Flzl2eB!l  SURFACE ELEVATION 985 m
e | Description wlw|®52 REMARKS
£ | e & tEs
a|® ! £l BELZE S | worar costant et = No 4 Fractian
- 5 S| EED | Protlc and Liuid Limits
0 L1020 30 40 50 60
J74] SILTY sanp anD GRAVEL (GM)
14l {TILL)
443 - with boulders and cobbles
2 |1 4] - some clay with{depth <l
K] - sittier with dépth W
“[4| - subrounded andjsubangular]
34 L gravel
4 - brown
4+ bc 4 2 O m=mtoe 4
4.9
SAND AND GRAVEL [GC-SM)
- some $ilt and {lay 3] 1z
- some cobbles -
- subrounded andj subangularfc 4 4
grave?
- brown
» very dense 8.5
2 gL?Ys}'QNE AND-SI[TSTONE  [€
w4 ]
1 _/ [ss]6] 2 S S WO T. ]
4 - slickensided
12 - heavily sheare e d7
] -~ non dilatant
13 4 - high plasticit,
- brown to grey
14 */ ke 4 8
15 :
16 k EDE i
17 4 /
18 4 /1 ool 10
19 —/
20 ~
20,82 [sh]n -107
21 -
M
2z 1
23 i
I M6 12
24 4 |4
El M. !
26 | -
44 bet13l 45} - - 14
26
! ENO OF DRILL HOLE (25.73 n}
27 3
1 !
28 4 |
28 '
30
31 i
32 ] :
33 ]
DRILL HOLE No. RDH 81-96
PROJECT HAT CREEK
LOCATION __ Fyury cRESK DIVERSION &t
CANAL
, BRITISH COLUMBIA HYDRO AND PCWER AUTHORITY
DATE
MAR 1982
DWN

bws e, 6Q4H- C14 -DI75




o

PROFILE < TEST RESULTS PROFILE _E—| TEST RESULTS ' _PROFILE =z YEST RESULTS
- ] - 3 — - . ¥
- Sl dle = 8l Sle o1 4 Sl
€% >l218e8 € | % >l L1838 € is Fl2lgs SURFACE ELEVATION 580
< 5 Description Sl Z|FES] soreace ELeaTIon 820 m REMARKS = |3 Descriation sl gl ®EYT  SURFACE ELEVATION=075.8 REMARKS ~ 12 Dascription AR URFACE ELZVATION 98 REMARKS
- = - - = o~ - -y
= E 13 E g':'._; Woler Canfént of = Ho 4 Fraction a 4 E E E's_: wotar Contant of == Na & Feaetlon ., & e ? 13 2'52 Wolar Coatend $1 == No 4 Frachisn ... ..
f & FE[2ED | Plostic and Liguld LImit cecrrrnerer. al& B SIEES | prostic ond Liguid Limin 2E SIFIEED | prostic and Liguid Limits XX
g L1 20 30 40 50 60 of |, 2 30, 40 30 8O, a LD 20 30 4D 50 60
oo-l | 1 & | ; -
1 6] SAND AND GRAVEL (GH-SP} S SANDY SILT (ML) (TILL) 14T-LF sann anp Graver (sw{-em)
1201 - well graded . 3 L 1] C”“]-) d‘ 3
4-.¢| - subanguiar and sub- : ? q7.11] = some cobbles an
2 “rounded graval i ] ﬁ z I> beulders
- traces of silt and clay il 2.8 ) 3] - some silt -
- brown L '-' '] - subrounded to angular |
S0ULOERS - F ] ' gravel
Fel Lk - 4 - I
r {1 SILTY SAND AND GRAVEL I- 5.4
SIH (sH-Gu) {TILL} % |
o4 2] 5""o - some s§lt : [ s o: &0
- move gravel with depth
A s i ;] 2] GRAVEL AND BOULDERY (GH)
1.5 ] E.c }"_ oo
I- 1rL 3 °e L
l-cd 3 = 8—"9 8.5 ) Bu?'o
SA SM- L il Je, L
1 (sH-s0) o7 LAY {CL){TILL) 9.1 gutt? | 3.0
» bedded with sandy silt L L M GRAVEL (GH) ; 4
and ciay 104 - with sand, silt, ¢lay,
- some angular and sub- 1 f oo | X CLAYSTDNF ) | cobbles and boulders
;ounded gravel 55 | u ~ bentonitic 11.0
- brow g
- v;ryndense 1 [ SAND AHD GRAVEL {S) —?\é})w r
( ¢y 5 1 B OF——F=% 12-_
137 CLAYEY SRAVEL (GC)|{TILL) |
- dense
1"4 ] - with sand and cofbles |
) - grey
]5_/ - sybrounded to suf-~
jss] s| ss8 19 anguiar
T ¥
174,
/ 18.3
18 %
s 3 1 F 1°7%| GrAvEL (G o
19_/ [CRELY (GH) ‘ 18.9 .
L— 0 “// CLAYEY GRAVEL (GC)](TILL}
5] 8| 78 / - dense
21 - with sand and
L I cobbles { ,
c1 9 2 _'/ »
e ~Noy
]
24 ' | 243 i 20 47
A 110 ! 1 -
<1 - some well rounded to et 25 END OF DRILL HOLE [24.4m}
.’ angular gravel ) ~/ i
- trace of siit 5p -
- peerly graded (7 26 + ) 26- [
- arey 27.0 1 \ ]
— c-12 27 L] 27 .
SANDY smsg (GP-GC} 3 1 § !
="some cobbtes 28 -l 28] '
- alternating beds of |~ ] }
t5’11“. and ¢lay -/ 36 H
L DY - PR W I 20 1 ] {
30 47}| seoeock LIMESTONE ¢ 114 I 30 30+
1 Dl - Ti He —
“},\ END OF DRILL HOLE (29.8 m) N
31 T8¢ 31 31
V7 L F L 4 | 3
] - T 32 : 327
32 END OF DRILL HOLE (31.67 m) ] ' ] l
33 ] 33 33
DRILL HOLE Mo. _ ppy s1.97 DRILL HOLE Mo.  Romsi-98 ) DRILL HOLE No.__ ROH 8)-9%
PROJECT  MAT CREEK ‘ PROJECT HAT. CREEK ! PROJECT __ HAT CREEK .
LOCATION CONDUIT ROUTE LOCATION HEADWORKS DAM . i . LOCATION _ RAT CREEK DIVERSIQN CANAL

BRITISH COLUMBIA HYDRO AND POWER AUTHORITY

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
GRAPHIG DRILL LOGS SHEET 1|

DATE
MAR (982

DWN

owene. BOQ4H-Cl14-DIT76




APPENDIX B



LEGEND AND ABBREVIATIONS
ON DRILL HOLE AND TEST PIT LOGS

SYMBOL DESCRIPTION UNIT
5 SPLIT SPOON SAMPLE
SH SHELBY TUBE SAMPLE
¢ CUTTINGS SAMPLE
6 GRAB SAMPLE
STANDARD PENETRATION RESISTANCE (N VALUE)
157 = 63.5 kg HAMMER, 76 cm DROP BLOWS/30 cm
O MOISTURE CONTENT ; %
X——=—X | PLASTIC AND LIQUID LIMITS %
w 28/5/81| WATER LEVEL AND DATE OF OBSERVATION
% LOCATION OF ‘FALLING OR CONSTANT HEAD PERMEABILITY
TEST
: SAND OR SANDSTONE
v GRAVEL
-]
E;Eg BOULDERS
’i;, CLAY OR CLAYSTONE
SILT OR SILTSTONE
AN BEDROCK
— CASING
Hae L STRNDPIPE OR PNEUMATIC PIEZOMETER LINE
i SAND - CEMENT GROUT
% BENTONITE CLAY SEAL
L PEA GRAVEL
?jﬁg%\\i #16 SILICA SAND
"o?| [TSLOTTED PVC PIPE OR PNEUMATIC PIEZOMETER TIP




SOIL DESCRIPTION ’?_E 2 MOISTURE CONTENT-%
WS-
SURFACE EL. 0 20 40 e0
-y
». | ORGANIC TOPSOIL—""
t., -G —
"-%| sAND AND GRAVEL (GW) ~ some 5 |1:0
cobbles; trace silt; G
homogeneous and dense. 2.0
0
4 |76~
3,8
PIT BOTTOM
e
P8l -1
| 2l _
SOIL DESCRIPTION =S MOISTURE CONTENT-%
eE(s=
SURFACE EL. 20 40 60
H.11] SAND AND GRAVEL (GM) - some siltj '
X trace clay and cobbles; — G
medium dense. i1
G
2.0
L.G.—-
3.0
6L 753
PIT ROTTOM 4.0
TP8I-2

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

owG No. 604H-Cl4-AlIS6 SHEET |




Wy | g
SOIL DESCRIPTION ==|Zw MOISTURE CONTENT-%
SE|SF
SURFACE EL. 0 20 40 60
QRGANIC TOPSOIL
/%) SADY GRAVEL (GC) - some clay; BN
; and cobbles; trace boulders; 2 G
horogeneaus., 12.0
o
4,0
PIT BOTTOH
6
8
TP8I—-3
SOIL DESCRIPTION CEIZE] MOISTURE CONTENT-%
. B[S .
SURFACE EL. ' 0 20 40 60
ORGANIC TOPSOIL
o =G -
- | SAND AND GRAVEL (6C) - some o |1-0
we silt; trace clay and cobbles; G
C L fairly homogeneous 2.0
°:. -6 5
e 3.0
PIT BOTTOM 4.0
6
8
TP8I-4

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS h

OWG No. 604H-Cl4-AI56  sweeT 2



| wad
Lad | oomed
SOIL DESCRIPTION Z&|Z%| MOISTURE ‘CONTENT-%
‘ W o
SURFACE EL. " 1o 20 40 860
TOPSOIL—"
GRAVELLY CLAY (GC) - trace’ o
cobbles. 5 1.0
0:t:]:| GRAVELLY SAND (GP) - some silt;. G
e trace clay. 2.0
] GRAVELLY CLAY (GC) - some.silt; .
trace cobbies; gravel, roundedj 3.
__fairly homogeneous, dense. . | 4 [/ 652
PIT BOTTOM c.0
6
8
TP8I-5
. zt’l-l’ -u-j M
SOIL DESCRIPTION el al MOISTURE CONTENT -%
Ex|Se
SURFACE EL. 0 20 40 60
TOPSOIL '
-I*I"l°| SAND AND GRAVEL (GP) - trace silf . 11.0
0.1 % cobblés: T 2 g
L0 _ 2.0
bIT.[] SILTY SAND {GM) - some gravel
1ol and cobbles; e G ~
N B - 3.0
o -|: [0 4 s
4.0
PIT BOTTOM
6
8
TP8I-6

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

oW No. BO4H-Cl4-AIS6  sneeT 3



SOIL DESCRIPTION

OEPTH
NETRES
SANPLE
TYPE

MOISTURE CONTENT-%

SURFACE EL.

20 40 60

DARK ORGANIC TOPSOIL—"

0| SAND AND GRAVEL. (GW), - trace

. silt and clay; some boulders;
coarse gravel; rounded
coarse to medium sand,
medium- dense..

PIT BOTTOM

TP8I-7

SOIL DESCRIPTION

DEPTH
METRES
SANPLE
TYPE

MOISTURE CONTENT-%

SURFACE EL. . 20 40 80
1_TOPSQIL -
' - G
A 1.0
I:[.I'| SAND AND GRAVEL (GM) - some
- silt: trace cobbles, medium 2.0
dense. - ~
3.0

PIT. BOTTOM.

4.0

TP8I-8

HAT CREEK PROJECT

198! SITE INVESTIGATIONS
TEST PIT LOGS

DWwG No. ©04H-Cl4-AlDE SHEET 4




SOIL DESCRIPTION ZE1Z| MOISTURE CONTENT-%
e 3 | D - .
SURFACE EL. 0 20 40 60
¥ TOPSOIL.
SILT (ML) - some. clay; trace i
b sand’ ar)1d gravel . r{GO
4 4 ? G
g 2.0
% CLAYEY GRAVEL {GC) - some sand; | G
é trace silt, dense. 3.0
_ 4 | 6,;\1
PIT BOTTOM 4.0
6
8
TP8I-9

SOIL DESCRIPTION EE %;‘i_‘_' MOISTURE CONTENT-%

=% 4K ]

SURFAC_E EL. 0 20 40 60
=] TOPSOIL=" '
~ %] SAND AND GRAVEL (GW) - trace | 6.

-9 511t and cobbles. . _ 1.0
o)) SILTY GRAVEL. (GM) - some sand; 2 G
0-_°'. trace cobbles and c1ay, 2.0
Al med1um dense. - : - G -
355 . e 3.0
1L :
5043 4!,
4.0
PIT BOTTOM
6
TP8I-10 |
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS
OWG No. B04H-Cl4-AIS6  sHEeT S



SOIL. DESCRIPTION ZE|Swl MOISTURE CONTENT-%
DAV —
SURFACE EL. 20 40 80
BROWN TOPSOIL
‘LIF{ SILT AND SAND (GMY - some gravel; ~ G -
: trace cobbles, -loose to 1.0
medium dense; homogeneous. G
. o 2.0
_G_
3.0
G
4.0
PIT BOTTOM
TP8I-1I
© SOIL DESCRIPTION ~ [E& /% MOISTURE CONTENT-%
[ RN }
SURFACE EL. 20 40 60
| TOPSOIL— .
-0 GRAVELLY SAND (GM) - some siTt; ]
' trace clay and cobbles; G
homoganeous, joosez. 20
3.0
G
4.0
PIT BOTTOM
TP8I-12
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS

OWG No. GO4H-Cl4-AI5S6  SHEET 6



SOIL DESCRIPTION E% = a| MOISTURE CONTENT-%
SE| S
SURFACE EL. 0 20 40 60
HOYSUIL
01
0] GRAVELLY SILT (6M) - some sand; s
6'.: trace cobbles and cliay; siit 5
“h)) dense with depth 120
ol
D“ . 4 G
4.0
PIT BOTTOM
6
8
TP8I-13
=0} =
SOl DESCRIPTION cElZEl MOISTURE CONTENT-%
S2i3E
SURFACE EL. 0 20 40 60
;i TOPSOIL '
) GRAVELLY SAND (GH) - trace
2 cobbles and silt/clay; 2
T silt content increases G
L.00  with depths Tcose to 2.0
d_"l;:_ medium dense
JHSA 4 g
PIT BOTTOM 4.0
6
8
TP8iI~14

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS.
TEST PIT LOGS

oW No. 604H-Cl4-AIS6  sHeeT 7



s )
SOIL. DESCRIPTION EE 3;‘;._‘_' MOISTURE CONTENT-%
S A | -
SURFACE EL. 0 20 40 60
— | GREY TOVSTIC
L] GRAVELLY SILT (GM) (TILL) -
some sand; trace clay and 2
cobbles, very uense G
12.0
4 G Eﬁl
PIT BOTTOM 4.0
6
8
TP8I-15
\ =
SOIL DESCRIPTION TeElEa] MOISTURE CONTENT-%
Sxlom .
SURFACE EL. 0 20 40 60
DARK TOPSOIL '
'] SILT (GM) - some gravel and
A4l sand; trace cobbles 2 :
‘|14 GRAVELLY SILT (GM) - some sand; 2.0
trace cobbles and =lay;
boulder at 3.0 m, dense.
4 G
4.0
PIT BOTTOM
6
8
TP8I-16

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS.
TEST PIT LOGS

OWG No. 604H-Cl4-Al56  sueeT 8



SOIL DESCRIPTION Z&1Z2l MOISTURE CONTENT-%
o X v
SURFACE EL. o) 20 40 60
. TOPSUIL
111 GRAVELLY SILT (GM) - some sand
and cobbles; trace clay or 2
ol : more G 2.0
/ GRﬁVELLY»CLAY (GC) - very
. ense 4 G 4
PIT BOTTOM
6
8
TP8I =17
SOIL. DESCRIPTION. EE :‘:'EJ‘;.“ MOISTURE CONTENT-%
S%|3E
SURFACE EL. 0 20 40 60
TOPSOIL
R
(.51 SAND AND GRAVEL (GW) - trace
: 2 silt; granite boulder 2
3 2.4
RHYOLITE TUFF
4
G 4. 4
G 5.4 5.8 34.9
N e ©
6 P 5.4
PIT BOTTOM ;
8
TP8I-18
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS
owG No. 604H-Cl4-AlS6

SHEET 9



owG No. 604 H-CI4-Al56

. e ] bad
SOIL. DESCRIFTION EE %‘5 MOISTURE CONTENT -%
S X | vy
SURFACE EL. 0 20 40 60
b
TOPSOIL—"" , _
SILT (ML) - trace gravel; 10- L G —
1] 157 apparent dip to the west. 2 11.3
=1 SAND AND GRAVEL (GW) - clean, ke
of | |- becomes silty in depth, 2.3
A4l groundwater,
L G —
4.3
PIT BOTTOM
: . 6
8
TP81-19
=al4 | | |
SOIL DESCRIPTION —=|=xa] MOISTURE CONTENT-%
2% |55
SURFACE EL. 0 20 40 60
5. | GRAVELLY SAND (GW) - trace
s..-| cobbles and silt; thin
Q- Taminations of i1t and clay; 2
.., possible slickensides. G
o
y L 4 [ 4.4
oy b 4.3 ®20.2
% RHYQLITE TUFF E_S_G_ )
PIT BOTTOM 6
8
TP81-20

HAT CREEK PROJECT

198] SITE INVESTIGATIONS
TEST PIT LOGS

sueey 10



SOIL. DESCRIPTION 5 o] MOISTURE CONTENT-%

DEPTH
NETRES
M
P

SURFACE EL. 0 20 40 60

ik
L) SILTY SAND (SH) - cleans trace

L gravel & silt; clay gouge 2 Iz 2.4
:ﬁf]h with slickensides.
;3?5
'ﬁ?{l 4 G 3.9
Trer 2
;o0 RHYOLITE TUFF G431 1800
G 4.4
PIT BOTTOM 6
8
TP8i - 21
o=l | -
SOIL DESCRIPTION Py~ .i?g;.‘:‘ MOISTURE CONTENT-%
- A=

SURFACE EL. 0 20 40 60

RHYOLITE TUFF -

//
% LAPILLI TUFF 2 |
é 2.0
// 4 '—3?5" 29;1
PIT BOTTOM 4.0
) 6
8
TP8I-22

HAT CREEK PROJECT

198| SITE INVESTIGATIONS
TEST PIT LOGS

OWG No. 604H-Cl4-AI56  smeer |



SOIL DESCRIPTION E% §§ MOISTURE CONTENT-%
SO X
SURFACE EL. 0 20 40 60
RHYQLITIC LAPILLI TUFF
' 2
G
12.0
4 1. 12,]
4.0
PIT BOTTOM
6
8
TP8I-23
SOIL DESCRIFTION E=|Zwl MOISTURE CONTENT-%
BOEian
SURFACE EL. 0 20 40 60
CLAYEY SAND (GC)} - some gravel |
and silt; light grey.
2
RHYODACITE BOULDERS G
- 2.0
RHYOL‘I_TIC LAPILLI TUFF al, 08 | )
4.0 i )
PIT BOTTOM
6
8
TP8!|-24

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

owG No. B04H-Cl4-AI56  sueer 12



Wy |l
SOIL DESCRIPTION =£|Z%| MOISTURE CONTENT-%
QX |-
SURFACE EL. 0 20 40 60
SAND (GM) - some silt and
pus gravel; trace cobtbles and
XClay; 1-2 cm thick. o
: G
RHYOLITIC TUFF - 1 2.0
b— G_
3.0
. PIT BOTTOM 4
6
8
TP81-25
=$ E:j )
SOIL DESCRIPTION izl MOISTURE CONTENT-%
. HE|Se
SURFACE EL. lo 20 40 60
MEDIUM BROWN SILTY TOPSOIL )
Tlol|  SANDY SILT (6M) - some gravel;
14 trace cobbles, clay and 2
Tl boulder. G
ol | ' 2.0
|10 ] , '
ol-1:{{ TILL - very dense cobbles of :
el basalt. 4 G
Al 4,0
PIT BOTTOM £.3
6
e 8
TP8I-26

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

owG No. 604H-Cl4-~-Al56 SHEET 13



SOIL DESCRIPTION == T wl MOISTURE CONTENT-%
AP
SURFACE EL. 0 20 40 60
of:|:|7] DARK TOPSOIL-/'}
1l6l=l  GRAVELLY SAND (GM) - some silt;
trace cobbles. )
ek :
111 12.0
lo-| GRAVEL AND SILT (M) - some
A sand; gravel particles are
| volcanic & conglomerate. 4 5
4.0
PIT BOTTOM
&
8
TP8I-27
: _olw
.SOIL DESCRIPTION TEIZR MOISTURE CONTENT-~%
A= )
SURFACE EL. 0 20 40 60
TI | ORGANIC T0PSOIL—" '
T[] RHYOLITIC LAPILLI TUFF |
-t SILT (SC) - some sand; trace 2 19
RRE Y gravel and clay; light G *
IIt|  orange/brown. 2.0
n‘-/J/_ SILT (SC) - some sand and clay;
?‘J'{z-/ trace gravel, rust colour.
A 4 1
PIT BOTTOM 4.0
6
8
TP8i-28
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS L
owG No. 604H-Cl4-AlS6 SHEET 4




]
SOIL. DESCRIFTION ’:?;:E g;‘.‘..: MOISTURE CONTENT-%
(=% AR N g
SURFACE EL. 0 20 40 60
RICH BLACK TOPSOIL
251 SAND AND GRAVEL (GW) - trace
o cobbles, boulders and clay. 2
'y G
o7 2.0
0.0
.0
o0 4 |.
4.0
PIT BOTTOM
: 6
8
TP8I~ 29
SOIL DESCRIPTION =E|Z1| MOISTURE CONTENT-%
. QX |-

SURFACE EL. 0 20 40 60
| SILTY TOPSOIL ~
19°5]  SAND AND GRAVEL (GW) - inter-

Dl bedded with clay {5cm).
444 2 1
S GRAVELLY SAND ( i 2.0
(GW) - trace silt
L@ clay, medium dense.
0" ‘ 4
s g
4.0
PIT BOTTOM
6
8
TP8I-30
HAT CREEK PROJECT
I981 SITE INVESTIGATIONS
TEST PIT LOGS
ow6 No. 604H-Ci4-AIS6  sHeeT 15



SOIL DESCRIPTION EE S MOISTURE CONTENT-%
iy
SURFACE EL. 0 20 40 60
LOAM TOPSOIL
SANDY SILT (SM) - trace clay;
houlders; gravel; sand 2
lenses, and thin clay layer. G
12.0
4 | g 15.1
—-G.[--a A ~ [A)
PIT BOTTOM 4.
6
8
TP8l - 3|
_ -5l .
SOIL DESCRIPTION FEIEY MOISTURE CONTENT-%
SLI5E
SURFACE EL. 0 20 40 60
~ DARK LOAMY TOPSOIL
SILT (GM) & CLAY (GC) - some
gravel; trace sand; compact. | 2 | .
- 2.0
LG -
s B
PIT BOTTOM ; 3.7
6
_ 8
TP8I- 32 .

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS \

DWG No. B04H-Cl4-AI56  sweeT 16



SOIL DESCRIPTION ’:f'_;:— E& MOISTURE CONTENT-%
wWYISE
SURFACE EL. 0 20 40 60
SRAVELLY TOPSOIL=Y
SAND AND GRAVEL (GW) - clean;
well bedded below 1.0 m. 2 6 N
2.0 )
CLAY (GC) (TILL) - some sand
and gravel. 4 15.9 %
- G B :
PIT BOTTOM 4.0
3]
8 |
TP8I— 33
SOIL DESCRIPTION E% %';.‘; MOISTURE CONTENT-%
=% A RN ol
SURFACE ElL. 0 20 40 60
SAND AND GRAVEL (GW) - some |
cobbles and boulders; trace
silt, homogeneous, loose. o
G
2.0
4 g
PIT BOTTOM 4.0
6
_ 8
TP8I—- 34 .
HAT CREEK PROJECT
198! SITE INVESTIGATIONS
TEST PIT LOGS
DWG No. 604H~Cl4-Al56 SHEET |7



[T R RN
Lik | omed .
SOIL DESCRIPTION =&=(Zwl MOISTURE CONTENT-%
EE A=
SURFACE EL. 0] ' 20 40 60
TOPSOIL;i
GRAVELLY SAND (GM) - some silt;
trace cobbles and clay: 2
gravel content decreases G
with depth, dense. "12.0
4 G
PIT BOTTOM 4.0
1S
8
TP8lI- 35
"~ SOIL DESCRIPTION E:‘E =a MOISTURE CONTENT-%
HE | S=
SURFACE EL. 0 20 40 60
TOPSOIT" ‘
GRAVELLY SILT (GM)} - some sand;
trace boulders. 2 5
2.0

SAND AND GRAVEL (GW) - trace
boulders, Toose to medium densk 4 G

PIT BOTTOM 4.0

8

TP8I- 36 .

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

OWG No. 604H-Cl4-AI56  sHeeT 18



SOIL DESCRIPTION =& |Z| MOISTURE CONTENT-%
=% AR N
SURFACE EL. 0 20 40 60
,o- ‘| sanp AND GRAVEL (GW) - trace
o cobbles; clean; homogeneous 2
o':" G
"12.0
I‘ o.‘.'
o 4 G
4.0
PIT BOTTOM
6
8
TP8l - 37
. : 8w
SOIL DESCRIPTION EE %E MOISTURE CONTENT-%
SDXE|Wi—
SURFACE EL. 0 20 40 60
TOPSOIL '
[6[=} SAND AND GRAVEL (SW-GW) g
Li:lel]1.8 - trace of silt 1.0
AEReN T - some cobbles & boulders 2
B SObbles - brown _ ZGO
”I " Srdhils eel L e
/// SAND AND SILT (ML-SP) 3.0
Ll - some clay 4 G X g = X
A4 - very firm 4.0 e
- brown
PIT BOTTOM 3
e 8
TP8|- 38
HAT CREEK PROJECT.
1981 SITE INVESTIGATIONS
TEST PIT LOGS
owe No. 604H-Ci4-AlIS6 SHEET |9




v ¥
SOIL DESCRIPTION- Ef—"-' =%l MOISTURE CONTENT-%
| Swl=E
SURFACE EL. 0 20 40 310
1 TOPSOIL.
SAND "(SW) - gravel from 1.8 m -G -
.. which decreased with 1.0
ammsld ayer depth ~ - 2 G
L) of - water inflow at 1.8 m 2.0
% [cobbles (~5 1itre/min) ’
oo and - - well rounded gravel — G —
.2 -|boulders 3.0
et 4 G
4.0
PIT BOTTOM
6
8
TP8I-39
2=
SOIL DESCRIPTION CEEa MOISTURE CONTENT ~%
I Fi= .
SURFACE EL. 0 20 40 60
Sra] SAND AND GRAVEL (SW-GM)
5% - trace of cobbles 6 -
L0 - well to subrounded o [1-0
_°.‘0‘.-'5 2.0
PIT BOTTOM a4
6
8
TP8I—-40

HAT CREEK PROJECT

198
TEST PIT LOGS

SITE INVESTIGATIONS

owG No. 604 H-Cl4-AlS6 STEET 20




o | _
SOIL DESCRIPTION EE S| MOISTURE CONTENT-%
X |-
SURFACE EL. 0 20 40 60
o0'a] SAND AND GRAVEL
<08 (GH-SW) -G
&0 0 ° 1.0
- 0.0 G
PIT BOTTOM 2.0
4
6
8
TPS8I -4}
ik e
SOIL DESCRIPTION ';_E %‘E’;" MOISTURE CONTENT =%
(=9~ SR 0
SURFACE EL. 0 20 40 60
o0 .
;%] SAND AND GRAVEL |,
o 8 (SW-GW) 1
0 .0 - some silt 2 :
-6~] = some cobbles and boulders G
0 -0 from 1.0 to 3.0 metres 2.0
i e
o ° 3.0
<oe 4 g
PIT BOTTOM 4.0
6
8
TP8lI-42

HAT CREEK PROJECT

IS8l SITE INVESTIGATIONS
TEST PIT LOGS

OWG No. 604H-Cl4-AI56  sHEeT 2|



SOIL DESCRIPTION =E/%| MOISTURE CONTENT-%
o X | oD -
SURFACE EL. 0 20 40 60
RN
°.-'.°’19 SAND AND GRAVEL |
AT (sW-sM) (TILL) 0
Oo - some silt 2 G
e - some cobbles 2.0
o 0 . G -
T 3.0
A 4
PIT BOTTOM
6
8
TP8l-43
SOIL DESCRIPTION EE g‘e‘.f MOISTURE CONTENT-%
: SFISE '
SURFACE EL. 0 20 40 60
SILT (ML) -
- grey
- sandy from 1.6 m — G -
SRER - trace of clay from 1.6 m 5 1.0
"~ boulders from 2.0 to 3.0 m G
%:[37] SAND AND GRAVEL (SM-GM) 2.0
ool - some silt and cobbles — G
J%0el - gravel is well rounded g {30
: .
4.0
PIT BOTTOM
6
8
TP8l-44 .
' HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS
owé No. 604H-C14-Al56  sueeT 22



[T BEVS]
wd | =
SOIL DESCRIPTION EE Swi MOISTURE CONTENT-%
Sx|5E -
SURFACE EL. o 20 40 60
NEE SILT (ML)
- some sand ~ G
iR - trace of boulders 1.0
AT with clay - varved 2
k2.3 : 6
EHF 206 20
SEEY with SAND - G
5.5 SAND AND GRAVEL (GM-GW) g |30
- some silt G
- trace of boulders 4.0
PIT BOTTOM 6
8
TP8l—~ 45
t?.l s .
. = = '
SOIL DESCRIPTION =12 a MOISTURE CONTENT-%
b=
SURFACE EL. 0 20 40 0.
SILT (ML) & SAND (SP) - some
clay; thinly laminated; -5 —
light to medium grey. o |1.0
SAND AND GRAVEL (GW) - trace . 205
cobbles and silt, rounded :
* to subrounded, medium dense. ..éGG_
) 4 |
PIT BOTTOM 4.0
e 6.
8
TP8I- 46 |

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS -

pWG No. 604H-Cl4-AIS6  sueeT 23



o9 ] Lt
SOIL DESCRIPTION ~|%%| MOISTURE CONTENT-%
(= AKX A
SURFACE EL. 0 20 40 60
SILT (ML) - trace sand & 1G]
gravel; grey colour; boulders 1.0
and cobbles. 2 G . o
2.0 4%9
BENTONTTIC CLAYSTONE = 5%7d8 & ¥——1—x
staining; creamy vellow 3.0 76
colour; sand Jens at 3.3 m 4 q VR 1
PIT BOTTOM 4.0
6
8
TP8I-47
' i ==
SOIL DESCRIFPTION —Z|= 8 MOISTURE CONTENT-%
AP I=
B SURFACE EL. o 20 40 680
1 H1 cRAVELLY sanp (GW) - trace -
1 silt, clay, cobbles; gap G —
graded; boulders. o |10
&
> G
N 2.0
H ~G —
AT 3.0
Yo I 4 G
PIT BOTTOM 4.0
6
8
TPS8I—-48

HAT CREEK PROJECT

198 SITE INVESTIGATIONS
TEST PIT LOGS

OWG No. 604H-Cl4-AI56  suger 24



[ 7 - ARV
SOIL DESCRIPTION EE %‘E MOISTURE CONTENT-%
oOX | —
SURFACE EL. 0 20 40 60
SAND AND SILT TOPSOIL
SANDY GRAVEL (GW) - some —]G;
cobbles; trace silt; 2 G
generally coarser grained 5.0
dense. :
] _G—
- 4 3.0
PIT ROTTOM
6
8
TP8I— 49
SOILL DESCRIPTION Eﬁé:: MOISTURE CONTENT-%
' AT
__SURFACE_EL. 0 20 40 60
i URORNILIL TUT UL
Ya)ie SAND AND GRAVEL (GW)} - bedded;
1 clean T+ G
,u; > 11.0
7404 CLAY AND GRAVEL (GP) - some -
7 )E sand and silt; rounded N
14} gravel, dense. T 6
/ﬁ 4 3.0 13,9
A ./1' _ - G - _:ﬂp‘\i L S — —
PIT BOTTOM 4.0
. 6
__ 8
TP8I-50

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

WG No. 604H-Cl4-AIS6  sheeT 25



| bad
it | =
SOIL DESCRIPTION =& |Twl MOISTURE CONTENT-%
B | SE
SURFACE EL. 0 20 40 60
BLACK LOAMY TOPSOIL
Y| CLAYEY SItT— M) —TTghtyrey - G —
ur8a colour; trace sand. » 1.0
TEEL CLAYEY SILT (ML) - with trace 5%
| sand, boulders, cobbles, dark )
I‘?f--’ grey colour. , - G —
st 4 |30
= G
PIT BOTTOM 4.0
6
8
TP8l - 5l
- A e .
SOIL DESCRIPTION === MOISTURE CONTENT-%
g3 -
SURFACE EL. 0 20 40 60
BROWN SILTY TOPSOIL
NS Lo
D4 | GRAVELLY SILT (GM) - trace 1 2 {10
ANNRE cobbles, clay and bouiders, G
: 2.0
/%] CLAY AND GRAVEL (GC) - well Lod 130
0// rounded to rounded gravel; 36‘0 A
5 f1rn_1, plastic clay. 4 G
PIT BOTTOM 4.0
6
_ 8
TP8I-52

HAT CREEK PROJECT

198! SITE INVESTIGATIONS
TEST PIT LOGS

WG No. B04H-CI4-AI56  sueeT 26



. e | bid
it |
SOIL DESCRIPTION == 2w MOISTURE CONTENT-%
A=
SURFACE EL. 0 20 40 60
DARK SILTY TOPSOIL"”F_
"1 SAND AND GRAVEL (GW) - clean; %
. well graded; angular to well 2 .
T rounded gravel; trace cobbles; ZGO
) trace boulders. :
s 6
(VUL CLAYEY SILT (ML) (TILL) - stiff; 3.0
A MA . plastic; dark grey. 4 1. P S
PIT BOTTOM 4.0
6 0 23.0
8
TP81-53
| i
e bt | wd
SOIL DESCRIPTION —=|E&] MOISTURE CONTENT-%
. : A=
SURFACE EL. | o} 20 40 60
ﬁ;ﬂ.g SILT AND SAND (SC) - some clay;
Vi soft, plastic grey clay; g -
ﬁ“f y gravel cobbles. 1.0
S 0! 2 *
‘L, : G
L - 2.0
Tol GRAVELLY SILT (GM) - some sand .
I and clay; hard, plastic clay; 3.0
well rounded gravel. 4 G
PIT BOTTOM | 4.0
6
A wArra mm e m——— 8
TP81~-54

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

oWe No. BO4H-CI4-AIS6  sweeT 27



[V A QY] '
D | awd
SOIL. DESCRIPTION Eﬁf S MOISTURE CONTENT-%
B Se
SURFACE EL. 0 20 40 60
“DARK ORGARIC TOPSUIL
' - 5 d
SA@&&?E%; 1¥rﬁ%eb'ré\}vg;agap +6 J
graded; boulders. 5 1.0
1 SILTY SAND (6M) - some gravel; G
trace clay; cobbles; 12.0
rounded gravel. +g -
3.0
) 4 G
PIT BATTOM 4.0
6
8
TP81—-55
i i .
SOIL DESCRIPTION ==z E| MOISTURE CONTENT-%
SE| S
SURFACE EL. 0 20 40 60
ORGANIC TOPSOIL
- G -
9 0. 1.0
‘fol)l:] SAND AND GRAVEL (GM) - some 2 .
4P silt; trace clay & bouiders. 20
/ﬂ GRAVELLY CLAY (GC) - some -
ﬂp/ coarse sand; dark grey, dense 3.0
g/y very hard clay. 4 G
PIT BOTTOM 4.0
6
- 8
TP8I-56

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS.
TEST PIT LOGS

OWG No. 604H-Cl4-AI56  sweeT 28



[T, BBV
SOIL DESCRIPTION Ea{Zwl MOISTURE CONTENT-%
= A
SURFACE EL. 0 20 40 60
ORGANTC TOPSOIL="
SAND AND GRAVEL (GW) - some - G~
cobbles; boulders; well o 1.0
graded. G
GRAVELLY CLAY (GC) - some sand &0 17.7
and gravel; rounded, stiff, "'35; Dl ———1 —
plastic, dark grey clay. 4 G 20.5
PIT BOTTOM 4.0
6
8
TP8I-57
SOIL DESCRIPTION ==l MOISTURE CONTENT-%
. s S
SURFACE EL. 0 20 40 60
) GRAVELLY SAND (GP) - clean; '
’ silt interbeds, trace . G =
cobbles, 2 1.0
R G
- 7]_Groundwater—a, 2.0
PIT BOTTOM
4
e
8
TP8I- 58

HAT CREEK PROJECT

- 1981 SITE INVESTIGATIONS
TEST PIT LOGS

OWG No. B04H-Cl4-AI56  sweeT 29



' o | s
SOIL DESCRIPTION EE S% MOISTURE CONTENT-%
B2 |SE
SURFACE EL. 0 20 40 60
0 1 ORGANIC TOPSOIL/‘is
+¢5] SAND AND GRAVEL (GW) - some —G
o cobbles; boulders; rounded. o |1.0
-0 ] G
#9%t 120
//// CLAYEY SILT (ML) (TILL) - trace 6 -
V 1 gravel; grey; plastic; hard. 3.0
" . 26.5
M - 4 ¢ e e B
PIT BOTTOM 4.0
6
8
TP8I—-59
=l
SOIL DESCRIPTION. —xiEa MOISTURE CONTENT-%
b=
SURFACE EL. 0 20 40 60
' | SAND AND GRAVEL (GW) - clean; ~
R rounded gravel cobbles and
..-©. boulders. —]G-
- | : .0
114 SILTY SAND aND GRAVEL (GM) - 2 | ¢
.4 some cobbles; trace boulders, 2.0
St Joose.
O L, -G —
PIT BOTTOM
6
8
TP8I-60

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

oWG No. 604H-CI4-AI56  sueeT 30



' o |l .
SOIL DESCRIPTION =e|Zwl MOISTURE CONTENT-%
sSE|S=
SURFACE EL. 0 20 40 60
o .-"0'
21 SAND AND GRAVEL (GW) - trace
9701 cobbles and boulders. : G 1
%7 GRAVELLY CLAY {GC) (TILL} - G
{A sand; dense,{plgstic c%av.SOme 12.0
PIT BOTTOM
4
: 6
8
TP8I -6l
= 0 |
SOIL DESCRIPTION CE|xs] MOISTURE CONTENT-%
Sx|5e : '
SURFACE EL. Y 20 40 60
LI SILTY SAND (SM) - coarse to |
fine sand. L. G+
02| SAND AND GRAVEL (GW) - some o | 10
21 cobbles; trace boulders : G
V CLAY (GC) - some-sand and gravel; 2.0 17.2:
767} firm, plastic, grey clay. . | 6 - o
3.0
PIT BOTTOM 4
6
8
TP8lI~-62

" HAT CREEK PROJECT

198! SITE INVESTIGATIONS
TEST PIT LOGS

WG No. 604H-Cl4-AI56  sreeT 3



| .
SOIL DESCRIPTION S=1Zwl MOISTURE CONTENT -%
SF| S
SURFACE EL. 0 20 40 60
4 [+ TOPSOIL
"io:| SAND AND GRAVEL (GW) - some S
s cobbles, trace boulders. 1.0
/7] SANDY CLAY (SC) (TILL) - trace A
/ gravel; hard, plastic clay. )
BFoUNAwater—» —G
4 3.0
PIT BOTTOM
&
8
TP8I-63
' = | = .
SOIL DESCRIPTION —E1E2 MOISTURE CONTENT-%
SE|SE
SURFACE EL. 0 20 40 60
o SAND (GP) - some gravel; trace - G-
-1 silt/clay and cobbless A 1.0
>~|  rounded to subrounded gravel. G
- 2.0
-0 ~ G
R 3.0 '
4 G L, 28.5 o
PIT BOTTOM 4.0
6
‘ 8
TP8I-64

HAT CREEK PROJECT

198l
TEST PIT LOGS

owG No. 604 H-~C(Cl4-A156

SITE INVESTIGATIONS.

S;;ET 32



SOIL DESCRIPTION EE Sl MOISTURE CONTENT-%
Sx|o-
SURFACE EL. 0 20 40 60
-1l
%L SILTY SAND (GM) - some cobbles; L ¢
P trace gravel and boulders. , | 1:0
] .'9_l~ G
1011
[ 2.0,
1o':%| SAND AND GRAVEL (GW) - clean -350-
2ol . below 3.8 m; trace cobbles. 4 é
PIT BOTTOM 4.0
6
8
TP8l-65
SOIL DESCRIPTION E:“: =5 MOISTURE CONTENT-%
SZla- ¢
SURFACE EL. 0 20 40 60
| SANDY SILT (SM) - trace angular
I 41] to subrounded gravel, cobbles. =6
0ol 1.0
— 23.5 72
SAND (SW) - trace clay; 2 1 G L E——— ==1
. compact. ' | 2(.50 35.7 72
TUFFACEOUS SANDSTONE=? , 30 A ]
PIT BOTTOM |
6
8
TP8I—-66

HAT CREEK PROJECT

1981 - SITE

INVESTIGATIONS

TEST PIT LOGS
owG No. 604H-CI4-Al56 SHEET 33



[T QYT
SOIL. DESCRIPTION Eg =a MOISTURE CONTENT-%
SFISE
SURFACE EL. 0 20 40 60
DARK_ORGANIC TOPSOIL.
I SILTY SAND (SM) - trace clay; g
B brown. 1.0
- 0| GRAVEL AND COBBLES (GW) - some 21,
_ sand. 12.0
| TUFFACEOUS SANDSTONE "égo_
L a |™ 4.5 74
PIT BOTTOM £.0
6
8
TP8I—-67
=l '
SOIL DESCRIPTION Telxa| MOISTURE CONTENT-%
SxlSe
SURFACE EL. 0 20 40 60
ROAD FILL tone |
951 SAND AND GRAVEL 2
. |Groundwater —a, -
PIT BOTTOM
4
6
_ 8
TP8I- 68

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

WG No. B04H-ClI4-AI56  sweeT 34



-

SOiL DESCRIPTION EE gg MOISTURE CONTENT-%
=% Sl =
SURFACE EL. 0 20 40 60
DRRK_ORGANIC TOPSOLL
% LJ{| SILTY SAND AND GRAVEL (GM) - _1(.30—
AE) trace cobbles and clay: 2 g
O tan. 2.0
G - .-
ANEY 3.0
Q'.O.' 4 G
4.0
PIT BOTTOM
6
8
TP8I-69
SOIL DESCRIPTION’ ==|Z2| MOISTURE CONTENT-%
XD
-~ SURFACE EL. 0 20 40 60
~ | DARK ORGANTC TOPSOIL—" - '
-G -
--"o ] GRAVELLY SAND (GW)} - trace 5 [1.0
0. cobbles; brown: rounded to G
Jt subrounded . 2.0
0 o -
'ov:‘_'é_ 4 3;0
PIT BOTTOM -0
6
T 8
TP8I-70 .
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS
owG No. 604H-Cl4-AI56  sueet 35



[7- ARV
SOIL DESCRIPTION E.‘E % MOISTURE CONTENT-%
S%|5=
SURFACE EL. 0 20 40 60
4 SANDY CLAY {SC) (TILL) - trace -6
gravel; firm, grey clay. 2 1.0
G
12.0 14.4
-G ® | x—————x
3.0
PIT BOTTOM 4
6
8
- TP8I- 71
8|4 |
SOIL DESCRIPTION —EIZ 2] MOISTURE CONTENT-%
A=
SURFACE EL. 0 20 40 60
ORGANIC TOPSOQIL—7 '
SILT (ML) - loose; brown. | ¢
wpm 11.0
100511 SANDY SILT (SM) - trace gravel 2 1l
and tﬂ_ay; Tight brown; }_)1ast1‘c 2.0
////;, ¢lay in small clasts, firm.
9%9%% ~ G+
AK 3.0
edzy _ 4 g
" | PIT BOTTOM _ §4'0
!
6
8
TP8I-T72

HAT CREEK PROJECT

{981 SITE INVESTIGATIONS
TEST PIT LOGS '

WG No. 604H-Cl4-AlS6  sHeeT 36



[T RV ’
Y | —d ’
SOIL DESCRIPTION Ef’-‘- Sl MOISTURE CONTENT-%
Ex|oi
SURFACE EL. 0 20 40 60
0.:0] ORGANIC TOPSOIL-
2971 SILT, SAND AND GRAVEL (G6M) - LG
1l trace cobbles; coarser grained > 1.0
rusty orange; subrounded G
s particies. 12.0
Al 6
o2 4 G
_ 4.0
PIT BOTTOM
5]
8
P81~ 73
, =0s
SOIL. DESCRIPTION CEIEY| MOISTURE CONTENT-%
ax|5E
SURFACE EL. 0 ' 20 40 60
pi ,
Oyt [0 LOAMY TOPSQIL
/// _G =~
51/9-’/, SANDY SILT {SM) - scme gravel 1.0
/éﬁ and clay; trace cobbles; 2 |
111l angilar to subrounded .0
/%é particles; soft, plastic clay. :
#% T
(P:Ko' 4 3,:0
) 4.0
PIT BOTTOM
6 |
8
TP8I-T74

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

WG No. 604H-Cl4-AI56  sueeT 37



ODWG No.

Wy ] id
B | —d
SOIL DESCRIPTION & Zwl MOISTURE CONTENT-%
=Y [SE
SURFACE EL. o} 20 40 60
7
T TTo[BROWN ORGANIC TOPSOIL—" .
1, : g -
T SANDY SILT (SM) - some cobbles; > 1.0
211 trace boulders; platy to g
subrounded. 2.0
GRAVELLY CLAY (GC) (TILL) - some. L 5 4
, sand and silt; hard low plastic 3.0 9
14 . clay. 4 g 14\;91\ —_—l
PIT BOTTOM 4.0
6
8
TP8I-75
==
SOIL DESCRIFTION —Eize MOISTURE CONTENT-%
Sx|Se
SURFACE EL. 0 20 40 €0
[ SANDY SILT (SM) - trace gravel Le -
and clay. 1.0
2 G
= 4L : 2.0
7 ’5] GRAVELLY SAND (GW) - trace silt, G -
"] gravel, cobbles; rounded. 3.0
4 g
4.0
PIT BOTTOM
6
8
TP8I-76

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

604H-Cl4-Al56  sweeT 38



SOIL DESCRIPTION E;E %; MOISTURE CONTENT-%
’ =3 S5 lns

SURFACE EL. 0 20 40 60
ORGANIC TOPSOIL—/'?

— G —

SAND AND GRAVEL (GW) - trace 1.0
cobbles, angular and platy. 2 q
12.0

G

CLAY AND SILT (ML) - trace sand 3.0

and gravel: soft, plastic, 4 G '18.3%_.__~_ 5

grey ciay. 4.0 =
PIT BOTTOM

6
8
TP8I-T77
SOIL. DESCRIPTION = £\ MOISTURE CONTENT-%
X | W) —

SURFACE EL. 0 20 40 60
QRGANIC TOPSQIL '
SAND AND GRAVEL (GW) - trace —]Go'—

cobbles and silt, brown; 2 ’

angular to subrounded. G

2.0
G
3.0
4 G
4.0
PIT BOTTOM
6
8
TP8I-78
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS
owG No. 604H-Cl4-AlI56 SHEET 39



. oD | tad
SOIL DESCRIPTION EE T MOISTURE CONTENT-%
S| S
SURFACE EL. 0 20 40 60
404 Topsory
&1 SAND AND GRAVEL (GW) - clean ; L G
© 1 - well graded; brown, angular 1.0
.0 t0 subrounded. 2 G
W] CLAYEY SILT (ML) - trace 5.0
jy/ﬁ gravel, sand, cobbles; N [
jﬂ;/ plastic, grey clay. 366‘
550 4 | . 0
PIT BOTTOM - 4.0
©
8
TP8I-79
o ol
SOIL DESCRIPTION e MOISTURE CONTENT-%
AP
SURFACE EL. 0 20 40 60
TOPSOIL '
50| COBBLY GRAVEL (GW) - some sand -G
C o and silt; trace clay; 1.0
o . , 2
"o a
: 2.0
SAND {SP) - clean; medium to - G
ﬁ'ge grained; dark grey, 3.0
medium dense. 4 8
4.0
PIT BOTTOM
6
8
TP8!~ 80

HAT CREEK PROJECT

198! SITE INVESTIGATIONS
TEST PIT LOGS

WG No. 604H-Cl4-AI56  sweeT 40



' [ ad
= s | et
SOIL DESCRIPTION e §§ MOISTURE CONTENT-%
o | -
SURFACE EL. 0 20 40 80
SILTY SAND TOPSOIL (SM) - dark
brown; alternating orange/ —G —
: grey. o |10
11| SAND AND GRAVEL (GM) - some silt G
| /clay and gravel; subrounded “12.0
4 cobbles. G
Groundwater—* 3.0
} 1 4
PIT BQTTOM
15}
8
TP8l -8l
SOIL. DESCRIPTION =iz a| MOISTURE CONTENT-%
‘ SE|SE
SURFACE EL. 0 20 40 60
A
-1 TQPSQIL—" :
BOULDERS, COBBLES, GRAVEL AND = G-
SAND - angular to subrounded. > 1.0
. G
-| SANDY SILT (5M) (TILL) - .
I gravel ané c%a)(/; very‘y hgﬁﬁ?e 2.0
- dense, — G-
3.0
PIT BOTTOM 4
6
_ 8
TP8I-82

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

pwG No. 604H-Cl4-Al56 SHEET 4|



DWG No.

oy |
SOIL DESCRIPTION EE %g MOISTURE CONTENT-%
[ AETr N
SURFACE EL. 0 20 40 60
‘|- ORGANIC TOPSOIL—"
0| GRAVEL (GW) - some cobbles and - 6 -
o | sand; trace-boulders; angular > 1.0
'.-'._b to subrounded. G
0. 12.0
A3 G
0] CLAYEY SILT (GC) - s d and EWa
?-j}f gravel; fiSm,)pIasngce: 332;/ 2?&3/. 4 3(;0
4.0
PIT BOTTOM
6
8
TP8l-83
SOIL DESCRIPTION E=|=w| MOISTURE CONTENT-%
BE|S=
SURFACE EL. 8] 20 40 60
TOPSOIL=" '
SILT (ML) - trace clays — G
boulder. ’ o 1.0 1
R it -
COBBLY SILT (GM) - trace of 2.0 E
O gravel and sand. e {
. o
T4 SANDY CLAY (SC) (TILL) - some 4 |30 1
N\ 51lt; trace gravel; hard. 40 |
PIT BOTTOM
6
_ 8
TP8I-84
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS
604H-Cl4-Al56 SHEET 42



OWG No.

SOIL DESCRIFTION EE|Zw MOISTURE CONTENT-%
X |V
SURFACE EL. 20 40 60
TOPSOIL
o .| SAND AND GRAVEL (GW) - clean; .
S bedded; angular to well 1.0
e rounded. .
0. 2.0
.0
1T:[{ SANDY SILT (SM) - trace gravel; N
451 subrounded, brown medium dense; 3.0
PIT BOTTOM
TP8l-85
SOIL DESCRIPTION ZE 2 MOISTURE CONTENT-%
=2 Sl :
SURFACE EL. 20 40 60
T ToPSOIL—" | '
ATF] SANDY SILT (SM) - trace clay. L-]G—
ANAs .0
o -1 GRAVELLY SAND (GW) - some N
T cobbles; trace silt/clay. 2.0
A1 LG
FrV " ™
RS i 20
4 G
4.0
PIT BOTTOM
- TP81-86
HAT CREEK PROJECT
198l SITE INVESTIGATIONS

TEST PIT LOGS

604H-Cl4-AIS6

SHEET 43



SOIL DESCRIPTION E% gg MOISTURE CONTENT-%
X |-
SURFACE EL. o} 20 40 60
SILTY ORGANIC TOPSOIL
T h
14 [sANDY SILT (6M) - some cobbles -]-GO—
and gravel; brown. 2 )
E G
RN 12,0
ULl N
o . [SAND AND GRAVEL (GW) - trace 3.0
;1| . cobbles &silt. 4 1,
4.0
PIT BOTTOM
6
8
TP8I—-87
SO\L DESCRIPTION EE :9:-:‘&.‘ MOISTURE CONTENT-%
SE|am
SURFACE EL. o} 20 40 60
TOPSOIL - '
(4 CLAYEY SILT - trac d
;’4/; tan,ilast#c.) race e ?G ]
0.0 ‘ 2 .0
o "ISAND AND GRAVEL (GW) - trace G
-0-| cobbles; subrounded to 2.0
: rounded, compact, 16 4
R 3.0
0" 4 |,
PIT BOTTOM 4.0
6
__ 8
TP8|-88 :
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS
owG No. 604H-Cl4-AlS56 SHEET 44




oy | :
SOIL DESCRIFTION EE =a] MOISTURE CONTENT-%
b=
SURFACE EL. 0 20 40 &0
TOPSOIL - trace gravel.
-6
AN SANDY SILT (GM) - some gravel > 1.0
ol trace cobbles, dense. G
S 2.0
G
5.0
4 16—
. 3.7
~ PIT BOTTOM
6
8
TP8! -89
pric] o o
SOIL DESCRIPTION —=|xal MOISTURE CONTENT-%
. A SXISE .
SURFACE EL. 0 20 40 60
5% TOPSOTL=" |
VA CLAYEY SILT (ML) - trace sand 1 -
AT and gravel; angular to sub- 1.0
5'5." rounded; brown. 2 5
-[]] SANDY SILT (SM) - some cobbles; 2.0
M trace gravel and clay:
il subrounded to rounded. 6
DO TILL 4 20
o {\:
4.0
PIT BOTTOM
6
8
TP8I-90

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS.
TEST PIT LOGS

oW6 No. 604H-Cl4-Al56 S;EET 45



[T RRYY]
SOIL DESCRIPTION EE T2 MOISTURE CONTENT-%%
|5
SURFACE EL. 0 20 40 60
TOPSOIL
JH SILT (6M) - some sand and G -
A 144 cobbles; frace gravel and 1.0
1 clay; platy and angular to 2 {4
11 E Eﬁ‘gg%ﬂdgﬁiés%?wm plastic b.o
>--"{ SAND (GW) - some cobbles and g -
-0 gravel; trace silt and clay; 3.0
o angular to well rounded. 4 |
U
PIT BOTTOM 4.0
5]
8
TP8] -9l
, ol o '
SOIL DESCRIPTION —=iEa] MOISTURE CONTENT-%
S pis
SURFACE EL. 0 20 40 60
T [ SAND AND SICT T '
Ll - fine sand. M TopsorL” G
;.?-q COBBLES AND SAND (GM) - some 1.0
gravel and silt; platy to 2 G
b_O. well rounded. . 2.0
44 k] GRAVELLY CLAY (GC) (TILL) -
F -
T some sanﬁi; t\l(racg_sgﬂt;i?ard, 390—'
Y Toderately piastica qult grev.| 4 |°0 1238 L
4.0
PIT BOTTOM
6
8
TP8I-92

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS:
TEST PIT LOGS



LY, R VE]
SOIL DESCRIPTION EE %g MOISTURE CONTENT-%
= AL
SURFACE EL. 0 20 40 60
4§?f SAND AND SILT (SM) - Dbrown,
d¢ firm, some cobbles. - G
43 1.0
%B% 2
A0 GRAVELLY CLAY (TILL) (GC) - -G
;’, some sand and silt, clay 2.0
N in clasts, firm to stiff, - G —
%1- plastic, grey, moist. 3.0
PIT BOTTOM 4.0
6 j
8
TP8I-93
SOIL DESCRIPTION =S w MOISTURE CONTENT-%
, AT
SURFACE EL. 0 20 40 80
1414 ToPsoiL '
SAND AND GRAVEL (GW) - some LG -
cobbles; well rounded. 1.0
Groundwater—» ‘ 2 )
PIT BOTTOM
4
6
8
TP8I~94

HAT CREEK PRQUECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

WG No. BO4H-CI4-A56  sweer 47



SOIL DESCRIPTION ’g% %E MOISTURE CONTENT-%
=% ARt
SURFACE EL. Q 20 40 60
91 TOPSOIL—"
.7 ol SAND AND COBBLES (GM) - some - G
7.1 gravel and boulders, well > 1.0
TN graded;' subroundecd to rounded. G
L roundwater —a 2.0
PIT BOTTOM
4 |
6
8
TP8I~ 95
SOIL DESCRIPTION EE %§ MOISTURE CONTENT-%
S X
SURFACE EL. 0 20 40 60
1OPSULL .
“)} SAND (SP) - clean; medium
31 grained; reddish brown; two G -
231 silt bands. 1.0
'~_-, 2 G
2 SANDY GRAVEL, (GW) - some cobbTes. 2.0
L. G —
PIT BOTTOM 4 |30
6
_ 8
TP8!-986
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS.
TEST PIT LOGS L
owG Ne. 604H-CI4-Al56  sueeT 48



SOIL DESCRIPTION =£1Z1) MOISTURE CONTENT-%
fan e ST R o
SURFACE EL. 0 20 40 c0
TITf ToPsoT—"
SANDY SILT (ML) - trace clay; —-]GO_
H-1:}  gravel; cobbles; dark bands. 2 ’
4] | g
ST GRAVELLY CLAY (TILL) (GCY - 3.0
/Ef some sand and silt dense; 4 G 31‘,.\7
anguiar to subrounded. 4.0 Y
PIT BOTTOM 6
8
TP8I-97
SOIL DESCRIPTION  [EZ|Zw! MOISTURE CONTENT-%
[=- S RY N
SURFACE EL. 0 20 40 60
[ TOPSOTI :
TP SANDY SILT (ML) .
°o 1.0
21| SANDY_COBBLES AND GRAVEL (6W) - |2 | ¢
o trace boulders; very dense; 2.0
7394 trace clay. o
bk 3.0
0 4 |’
' 4.0
PIT BOTTOM
. 6
8
TP8I-98 .
HAT CREEK PROJECT
(981 SITE INVESTIGATIONS -
TEST PIT LOGS
pwG No. 604H-Cl4-AI56 SHEET 49




SOIL DESCRIPTION =& S| MOISTURE CONTENT-%
I | WD b=
SURFACE EL. 0 20 40 60
TOPSOIL
1441 SAND AND SILT (SM) - trace LG
REBE gravel & .cobbles; clean sand 1.0
T below 1.0 m. 2 5
0] sy cay 120
geizsl (GC) (TILL) - some
474 sand and gravel; very dense, -G —
;r/ medium plastic. 4 3.0
Lyl ol G
PIT BOTTOM 4.0
e
8
TP8I- 99
' I:{: I._ll.l
SOIL DESCRIPTION =3 wl MOISTURE CONTENT -%
Sx| 3=
SURFACE EL. 0 20 40 60
] TOPSOIL—" '
Sl . (§—
2. 7] SAND AND GRAVEL (GW) - some > | 1.0
vl cobbles. G
. 2.0
s - G —
o] Groundwater-—a 3.0
4 |3
PIT BOTTOM
8
TP8I-100 .

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS -

TEST PIT LOGS
owG No. 604H-CI4-AI56  SHEET 50



[ 7, Q]
SOIL DESCRIPTION = =|E% MOISTURE CONTENT-%
QDX |
SURFACE EL. 0 20 40 60
TOPSUIL
SAND, GRAVEL, COBBLES - trace LG —
bouiders; well graded. | 2 1.0
Groundwater —a_ : 2‘?0
PIT BOTTOM 4
6
8
TP8! - 10l
SOIL DESCRIPTION EE‘E" '55.‘: MOISTURE CONTENT-%
BE S
SURFACE EL. 0 20 40 60
SILTY SAND (SM) - organic ‘
(~15%); roots; brown/red; L. G
wet. ) 1.0
2
G
SANDY BOULDERS (GW) - some (2.0
cobbles and gravel, loose. —-360—
4 |3
PIT BOTTOM
6
8
TP81-102 .

HAT CREEK PROJECT

198! SITE INVESTIGATIONS
TEST PIT LOGS

WG No. 604H-Cl4-AI56  sueeT 51



v Wl
SOIL DESCRIPTION .,E.si'f S & MOISTURE CONTENT-%
=A™
SURFACE EL. 10 20 40 60
SAND AND GRAVEL {GW) - trace
boulders and cobbles; cobbly —G —
layers; rounded tc subrounded.| 5 |1.0
G
2.0
SAND (SP) - fi ined By
- fine grained; 3.0
trace silt. 4 5 ‘_2_5,;0 I
4.0
PIT BOTTOM
6
8
) TP8I-103
]
SOIL. DESCRIPTION TEIZE MOISTURE CONTENT-%
=x|ae
SURFACE EL. 0 20 40 60
| T0PSOIL
“-| SAND (SP) - trace silt; brown/ | o
_ grey; fine grained, beddings. > 1.0
>.| COBBLES AND GRAVEL (GHW) - 2
some boulders, sand layers, '
very loose. -G -
3.0
4 4
4.0
PIT BOTTOM
6
8
TP8I-~104 .

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS
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SOIL DESCRIPTION EE EE MOISTURE CONTENT-%
A=
SURFACE EL. : 0 20 40 60
TOPSOIL
.' . _G_
1 SAND AND GRAVEL (GW) - clean; 2 1.0
well rounded, some cobbles. _ ZGO
LG —
3.0
_ 4 1.
PIT BOTTOM 4.0
e
8
TP8! - |05
SOIL DESCRIPTION xR MOISTURE CONTENT-%
' BSz2lae
SURFACE EL. 0 20 40 60
| ropsor .
.| SANDY GRAVEL (GW) - some cobbles;| 2 1.0
trace boulders; coarser graineds ZGO
bl G
| SAND (SP) - very fine grained; 3.0
-~ possibly silty. 4 Q
PIT BOTTOM 4.0
31
8
TP8I- 106 .

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS -
TEST PIT LOGS
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SOIL DESCRIPTION Z=1Z | MOISTURE CONTENT-%
EEAr
SURFACE EL. 0 20 40 60
LI91 GRAVELLY CLAY (GM) - some sand G ]
ol "f and silt; some cobbles below 2 150
3.0 m. ‘ G
. -12.0
1] Groundwater — ' EGO-_
PIT BOTTOM 4
6
8
P8I - 107
z& 3 '
SOIL DESCRIPTION =SR] MOISTURE CONTENT -%
HE| A
SURFACE EL. 0 20 40 60
SILT (ML) - trace clay, sand e
and cobbles; brown colour. 2 :
G
2.0
L1 SAND (GM) - some cobbles, gravel _360—
11t and silt; gap graded. 4 ﬂ
4.0
PIT BOTTOM
6
8
TP8I-108 .

HAT CREEK PROJECT

1981 SITE [NVESTIGATIONS -

TEST PIT LOGS
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SOIL DESCRIPTION =E/Z| MOISTURE CONTENT-%
[=9- ARTN
SURFACE EL. ) 20 40 60
: TOPSOIL
g:1.] SILTY SAND (SW) - some gravels; |G -
trace cobbles; gap graded; 1.0
grey/brown; subrounded. 2 .
12,0
.
3.0
PIT BOTTOM 4
e
8
: TP8I - 109
SOIL DESCRIPTION =£ 22 MOISTURE CONTENT-%
(= A K7 E o
SURFACE EL. 0 20 40 80
TITorsor—" '
'} SAND, GRAVEL AND SILT (GM) - . G ]
: trace cobbles below 2.0 m; 1.0
rounded to subrounded, 2
homogeneous. G
2.0
G |
3.0
4 e
PIT BOTTOM 401
6
8
TP8I~-110 . |
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS
OWG No. 604H-Cl4-AlB6

S:HEET 55



SOIL. DESCRIPTION EE %; MOISTURE CONTENT-%
BZ|S5=
SURFACE EL. 0 20 40 60
([ 1 GRAVELLY SAND (GM) - some silt G —
! and cobbles; bedding rounded 1.0
to subrounded, dense. 2 :
12.0
LG ]
3.0
2 le
4.0
PIT BOTTOM
5]
8
TP8I - 111
= 3 =
SOIL DESCRIPTION =2l MOISTURE CONTENT-%
- S2|52
SURFACE EL. 0 20 40 60
. SILTY SAND (SM) - trace gravel
and cobbles; grey; angular to 2
rounded; gap gr‘_aded; dense.
4
PIT BOTTOM
6
8
TP81- 112 .

HAT CREEK PROJECT

1981 SITE -INVESTIGATIONS -
TEST PIT LOGS
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o
SOIL DESCRIPTION EE =& MOISTURE CONTENT-%
xS
SURFACE EL. 0 20 - 40 60
TOPSOIL _
/) CLAYEY SILT (ML)} - some sand. — G
1 2 1.0
G
Yl 2.0
1] SILTY SAND (SM) - trace gravel, g
'} cobbles, boulders; dense. 3.0
4
Gz
4.0
PIT BOTTOM
6
8
TP8I—- 113
 SOIL. DESCRIPTION EE =% MOISTURE CONTENT-%
S2|3=
SURFACE EL. 0 20 40 60
, TOPSOIL
[AFAJCLAYEY SILT (SC) (TILL) - some .
gz. 4 sand; trace gravel & cobbles.
e s | 1.0
I G
P97 2.0
JEs4 o
3.0
PIT BOTTOM , 4
6
8
TP8I- 114 .

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

oWG No. B04H-Cl4-AI56  sweeT 57



SOIL DESCRIPTION ZEIZw MOISTURE CONTENT-%
= B
| SURFACE EL. 0 20 40 60
1 stLT anp sanD (sm) (TILL) -
144y trace gravel and cobbles; G T
RREE dense. o {1.0
PEHE G
4:19] 2.0
il G~ 6652 P
4 3.0
PIT BOTTOM
6
8
TP8I - i15
SOIL DESCRIPTION - Eg 5:." MOISTURE CONTENT -%
S=xlIS-
SURFACE EL. 0 20 40 60
TOPSOIL '
REE
“L{{ GRAVELLY SILT (GM) (TILL) - By
14-1} some sand; trace cobbles 2 ’
P and tlay; dense; angular to -G -
1141 subrounded. 2.0
BEEH -G
3.0
qila 4 g
4.0
PIT BOTTOM
6
8 i
TP8I-1i6 o B
| HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS
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o | ’
SOIL DESCRIPTION ==|Z%| MOISTURE CONTENT-%
=% AR
SURFACE EL. 0 20 40 60
[ToPS0IL
P saND (6W) - some silt and -6 -
Al gravel; trace clay; gravel o (1.0
A & cobbles. G
-12.0
O -
. =G —
no 3.0
o 4 |,
4.0
PIT BOTTOM
6
8
TP8I- 117
=S
SOIL DESCRIPTION CE|xa] MOISTURE CONTENT-%
BZ|SE .
SURFACE EL. 0 20 40 60
_ TOPSOIL )
LH GRAVELLY SAND - some cobbles; G T
o trace silt, dense. 2 150
o 2.0
o G
-'.-.'-'.'0.: 4 3;0
B s
.0
PIT BOTTOM
L 6
- 8
TP8I- |I8 .

HAT CREEK PROJECT

198 SITE INVESTIGATIONS
TEST PIT LOGS

owG No. 604H-CI4-Al56

sHEET. D9



SOIL DESCRIPTION ZE1Z2 MOISTURE CONTENT-%
(= A
SURFACE EL. 0 20 40 60
TOPSOIL
A L —
e 1.0
(114 SANDY SILT (SM) - trace gravel 2 1
- and cobbles; angular to 2.0
subrounded, dense. G
. 3.0
G
4.0
PIT BOTTOM
5]
8
TP8I - 119
=]
SOIL DESCRIRTION —Elxa| MOISTURE CONTENT-%
BE|lS= .
SURFACE EL. 0] 20 40 60
TIF[TorPsoiL—
T - G
|1 |SILTY SAND (SM) - trace 2 |10
‘1 subrounded to rounded gravel; G
medium dense. 2.0
L G -
3.0
. 41 ;
PIT BOTTOM : 4.0
[
g
TP8I-120 .

HAT CREEK PROJECT

198! SITE INVESTIGATIONS -
TEST PIT LOGS
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W | s
. = ud | .
SOIL DESCRIPTION —&izw MOISTURE CONTENT-%
Bx|Se-
SURFACE EL. 0 20 40 60
TOPSQIL
GRAVELLY SAND (GW) - trace ~ G~
cobbles and boulders; trace 2 1.0
silt; medium dense. G
12.0
L G
3.0
I
4.0
PIT BOTTOM
6
8
TP8I- 12|
I v .
SOIL. DESCRIPTION TEISE] MOISTURE CONTENT-%
aElS-
SURFACE EL. 0 20 40 60
TOPSOLL
@il GRAVELLY SAND & SILT (GP) -
{1g:  interbedded. G —
ST 1.0
/kﬁy CLAYEY SILT (ML) - trace gravel; | & | .
11 finely bedded; clay sTightly 2.0
V4] plastic, firm; trace sand ) 14.7
41 near bottom. —G — ® | He—-X
igls 3.0
//// 4 p
4 (2
4.0
PIT BOTTOM
6
8

TP8I-122 .

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS
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o] g . ’
SOIL DESCRIPTION Z&|Zwl MOISTURE CONTENT-%
HYlSe=
SURFACE EL. 0 20 40 60
I sty TopsoIL—"
/( G -
/ 7] CLAY AND SILT (ML) - sandy, 1.0
r/[/ bedding; clay smooth and 2
plastic; trace gravel. _ 2G0
A1 LVGRAVELLY SILT (6C) (TILL) - some| |-G
_sand: trace cobbles. dense. 4 .BGO_A
PIT BOTTOM 3.5
6 .
8
TP8l ~123
- o | w
SOIL DESCRIPTION =l MOISTURE CONTENT-%
' wWElSE .
SURFACE EL. 0 20 40 60
TOPSOIL—
SILT (ML) - bedding to 2 cm 6
thick; varves; trace sand, 2 1.0
gravel, clay; compact. G
: 2.0
| . war L |
3.0
4 1 g
PIT BOTTOM 4.0
6
8
TP8I-124 .

HAT CREEK PROJECT

1981 SITE: INVESTIGATIONS
TEST PIT LOGS
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[T-RRYE)
e | o
SOIL DESCRIPTION Eﬁ’-‘» % MOISTURE CONTENT-%
E P
SURFACE EL. 0 20 40 60
TOPSOIL
-G
SANDY SILT (SM) - trace gravel, 1.0
cobbles, clays well rounded 2 G
cobbles:; subrounded gravel. 2.0
._G —
GRAVELLY SILT (GM) (TILL) - somsg 3.0
sand; trace clay; dense. 4 | g S
4.0
PIT BOTTOM
6
8
TP81-125
A B .
SOIL DESCRIPTION x| e MOISTURE CONTENT-%
2% |55
SURFACE EL. 0 20 40 60
TOPSOIL - trace gravel and :
cobbles. 5
G-
COBBLY GRAVEL (GW) - some sand | o | 1.0
and boulders; particles pliaty G
to well rounded; well 2.0
rounded; well graded; Toose. - 6 -
Groundwater —a_ 3.0
4
PIT BOTTOM
6
8
TP8I-126 .

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS '
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SOIL DESCRIPTION Z£|Z1| MOISTURE CONTENT-%
SURFACE EL. 0 20 40 60
TopsoNn
GRAVELLY SAND (GW) - coarse to 76 7
medium grained sand; clean; 2 1.0
loose; well rounded to G
\:\\subrounded oo
Groundwater -
~ PIT BOTTOM 4
6
8
TP8I-127
SOIL DESCRIPTION =£|Z| MOISTURE CONTENT-%
SURFACE EL. 0 20. 40 60
ORGANIC TOPSQIL
SANDY GRAVEL .(GW) - trace "]GJ
silt; some cobbles; dense; | 2 :
till 1ike; occasicnal boulder.
GRAVELLY SILT (TILh) (SM) -
some sand, very dense; trace
cobbles; boulders. a4 |Lg- 1%98
3.8
PIT BOTTOM
3]
_ 8
TP8I-128 .
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS
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SOIL DESCRIPTION ZE|Zw MOISTURE CONTENT-%
[=% Sl
SURFACE EL. 0 20 40 60
TT ] ORGANIC_SILTY SAND (UL) - dry
Y| GRAVELLY SAND (TILL) (SW) - e
ol trace silt; trace cobbles; 1.0
e dense; slightly moist; 2 ’
fragments of greenstone
- | schist @ 4.0 m.
.0
. 4 . 83‘}0
|4.0
PIT BOTTOM
5]
8
TP8I-129
SOIL DESCRIPTION =E|Z| MOISTURE CONTENT-%
[=% S8k
SURFACE EL. 0 20 40 60
T:b TOPSOIL-/"P ‘
A { GRAVELLY SILT (TILL) (SM) - - G
‘14 some sand, cobbles, boulders; o [1-0
T dense; moist; brown.
- 4 |, 8_.%3
3.9 .
PIT BOTTOM
5]
8
TP8I-130 .
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS
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- .

o | s
il | owmad
SOIL DESCRIPTION EE ot MOISTURE CONTENT-%
= I :
SURFACE EL. 0 20 40 60
(1 ToPSOIL
CL."ol SILTY, GRAVELLY SAND (TILL) (GM) L 70
-|-1o]:|  trace cobbles and boulders; 2 [G
0|'ld dense; brown; medium moist. ~1.5
G781 GRAVELLY CLAY (TILL) (GC) -
jfjé some sand & silt; very dense;
A4 - moist: wet. 4
/) e
Wet, grey, sﬂt.—j 4.2
PIT BOTTOM
6
8
TP8! —-13l
= . .
SOIL DESCRIPTION TE|Za] MOISTURE CONTENT-%
BE|SE
SURFACE EL. 0 20 40 60
TOPSOIL :
995
C7Y GRAVELLY CLAY (TILL) (GC) - - G
(é;/g some silt and sand; medium o 1.0
Y] dense; some cobbles; trace
éwﬁs boulders; increasing sand
: éﬁi with depth.
/'6 - 4 —*G — - é
PIT BOTTOM 3.8
6
8
TP8I-132 .

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS
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SOIL DESCRIPTION ZEZw! MOISTURE CONTENT-%
SURFACE EL. 0 20 40 60
TOPSOIL
de%8
F)'/:?-' GRAVELLY CLAY (TILL) (GC) - - G
5?/9 some sand and silt; medium o | 1.0
6] dense; some cobbles and
jéy_j boulders, gravel seam.
nédd
i ;
144
214 Groundwater —w, - ¢ -
PIT BOTTOM | %3
6
8
TP8I-133
SOIL DESCRIPTION g% %E MOISTURE CONTENT-%
=% 4 Ll
SURFACE EL. 0 20 40 60
oo TOPSOTL—"" ‘
Oo SAND AND GRAVEL (GW) (TILL) - _160'_
Lol some cobbles; trace silt 2 .
LA and boulders; dense. G
0 ' 2.0
L ,f’,_ L g -
SOk
PIT BOTTOM 4.0
B 6
8
TP81-134 .
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS
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SOIL DESCRIPTION EE 5‘;:‘ MOISTURE CONTENT-%
. ™
SURFACE EL. 0 20 40 60
[JFSULL
SAND AND GRAVEL (GM) (TILL) -
some silt and cobbles; o I G
very dense; brown. 1.5
- G_
4 |30
|~ G._
PIT BOTTOM 4.5
6
8
TP8I-135
SOIL DESCRIPTION =E|Z% MOISTURE CONTENT-%
S XD -
SURFACE EL. 0 20 40 60
10PSOTT A
", |SAND AND GRAVEL (6W) (TILL) -
' some cobbles; trace silt and 2 -G —
boulders; dense; rounded to 1.5
subanguiar; moist.
G
3.0
4
-...G —
PIT BOTTOM 4.5
o o
8
TPBI~136 .
HAT CREEK PROJECT
198! SITE INVESTIGATIONS
TEST PIT LOGS
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trace to some cobbles and 2

SOIL. DESCRIPTION ’EE za] MOISTURE CONTENT-%
Eribi=
SURFACE EL. 0 20 40 60
Ve
T TOPSOTL—"
‘b[{ SAND AND GRAVEL (GM) (TILL) - .
1 o bouldery and cobbly; some 2 1.5
11 silt; brown; some thin :
g stratified deposits of G -
‘?; sandy silit; moist, dense. > 8
4
T G 7]
PIT BOTTOM 4.5
6
8
TP8I - 137
SOIL DESCRIPTION EE = o} MOISTURE CONTENT-%
SE(SE
SURFACE EL. 0 20 40 60
T TopsoIL—" '
j? GRAVEL, SAND AND SILT (GM)(TILL)

boulders; increasing cobbles
and boulders with depth;
very dense,

PIT BOTTOM

8

TP8I-138 .

OWG No.

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS -

TEST PIT LOGS
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wy |l
SOIL DESCRIPTION EE 52 MOISTURE CONTENT-%
, = A=
SURFACE EL. 0 20 40 60
BOULDERS - interlocking
32| BEDROCK - fine grained; .
A vesicular; basalt. |G
2 (1.0
PIT BOTTOM
4
; 5]
8
TP81 - 139
- "~ v ot .
SOIL. DESCRIPTION TE|Z%] MOISTURE CONTENT -%
Sxlse
SURFACE EL. 1o . 20 40 60
6.1 ‘
PIT BOTTOM-j
REDROCK - fine to medium o
grained; black to dark
green colour; massive basalt.
4
5]
8
TP81-140 |

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS -

TEST PIT LOGS
owG No. 604H-Cl4-AIS6 SHEET 7O



SOIL DESCRIPTION EE g;.; MOISTURE CONTENT-%
' EE| S
SURFACE EL. 0 20 40 60
SAND AND GRAVEL {(GM) (TILL) - ¢
some silts; dense.
1.0
2
_G ‘-.
. 4 3.0
PIT BOTTOM
6
8
TP8! - 14!
. i
SOIL. DESCRIPTION —=lZ MOISTURE CONTENT-%
SE (S
SURFACE EL. 0 20 40 60
COBBLES AND SILT (GM) - Toose: '
brown: rounded to subangular G~
SILT, SAND AND GRAVEL (GM)(TILL)| , 1.0
grayish brown to gray colour;
dense; moist; trace clay.
...G_
4 3.0
_G.._
4.25
PIT BOTTOM
N 6
8
TP8I—- 142 .

HAT CREEK PROJECT

198] SITE INVESTIGATIONS -
TEST PIT LOGS

owe No. 604H-Cl4-A|56 SHEET T



' W
SOIL DESCRIPTION ’Eﬁf x o] MOISTURE CONTENT-%
2xi5E
SURFACE EL, C 20 40 60
4[] GRAVELLY SILT AND SAND (GM)}(TILL) | |
A brown, interbedded sand, 6
guy gravel, clay gouges. 2 1.0
- 30 55
,cJ WEATHERED CHERT PEBBLE 5 3.4 ®
ol.[-1 - CONGLOMERATE 4
i 4.4 21.7 @
Y ® 28.0
PIT BOTTOM -
I T &
8
TP8I- 143
=$ :: ’ '
SOIL DESCRIPTION mei=xall MOISTURE CONTENT-%
SxISE
SURFACE EL. 0 20 40 60
=
A TOPSOIL—"
Lidq (TILL) - dense. : 2
CHERT BEDROCK——" o
PIT BOTTOM 4
6
. 8
TP8I-144 .

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS -
TEST PIT LOGS
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SOIL DESCRIPTION EE ?‘_:§ MOISTURE CONTENT-%
C3 O | v -
_ SURFACE EL. 0 20 40 60
CHERTY ARGILLITE BEDROCK - dark
gray to black; Greenstone of L
the Cache Creek Group. ' 160
PIT BOTTOM ‘ 2 |-
4
6
8
TP8I—-145
: ] .
SOIL DESCRIPTION TR MOISTURE CONTENT-%
aSZlSe
SURFACE EL. 0 20 40 60
TOPSOTL :
CHERTY ARGILLITE BEDROCK -
greenish grey to black; fine 8
grained; some weathering and 5 “{ Zg
schistosity. )
PIT BOTTOM
4
6
8
TP8I- 146 .

HAT CREEK PROJECT

98] SITE INVESTIGATIONS -

TEST PIT LOGS
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DWG No. 604H-Cl4-AI56

L7 ERYE ]
. d |
SOIL DESCRIPTION =3 w MOISTURE CONTEINT-%
wElS=
SURFACE EL. 0 20 40 60
TOPSOTIL
“REE
104:l  GRAVELLY SILT AND SAND (GM) — G —
Jl1 (TILL) - dense; some cobbles; 5 1.0
414 gray; subrounded to¢ sub-
&52 angular. e
Xl
Y~} CHERTY ARGILLITE BEDROCK - 3]
A graphitic coating; digs 1ike | 4 :
dense till; wet. ’
PIT BOTTOM
153 ;
8
;TF’BI-I‘%?
-‘ ol | "
-~ =
SOIL DESCRIPTION —EIS R MOISTURE CONTENT-%
Sxloe
SURFACE EL. 0 20 40 80
~ EOSNIE )
PAAA CONTACT BETWEEN TWO ROCK TYPES
- G
PIT BOTTOM - 0.8
greenish gray hlack, fine
grained; siliceous or
phy11itic argillite; highly
weathered and altered; some
schistosity. 4
6
8
TP81-148
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS

TEST PIT LOGS
3SHEET T4




SOIL DESCRIPTION = £/ MOISTURE CONTEMIT-%
SURFACE EL. 0 20 40 60
'. TOPSOIL
oF | SILT, GRAVEL AND SAND(GM)(TILL) “}Ga‘ . -
o1k dense; some clay. 2 ‘
NE G R
| fo 1 2.0
-] U‘
| ] [ VO
a4 13.2
“ PIT BOTTOM
6
8
TP8I- 149
SOIL DESCRIPTION =£/Z1| MOISTURE CONTENT-%
QXE|vIF—
SURFACE EL. 0 20 40 60
. sl
oA TOPSOIL—"
V7] GRAVEL,SAND,SILT,CLAY (GC)(TILL)
T ARGILLITE BEDROCK - hwghly to 2 TG 7]
NALS extremem weathered; orange -5
EAPY brown; ite and gray 6 —
alteration. X
PIT BOTTOM a4
) 6
8
TP8I-150 .
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS -
TEST PIT LOGS
OWG No. 604H-CI4-Al56  sueeT 75




[P R V™
SOIL DESCRIPTION Eﬂ‘- S5 MOISTURE CONTENT-%
A=
SURFACE EL. 0 20 40 60
' KOPSOIL -
A H(s”%iéflﬂ:%vﬁﬁggt%erédgray’ L
PIT BOTTOM 2 (1.0
4
6
8
TP8I - I5I
\_ _alw
SOIL DESCRIPTION —&lIS e MOISTURE CONTENT-%
SE o
SURFACE EL. 0 20 40 60
TOPSOIL ;
1\;\; BEDDED CHERT BEDROCK - weathered
NN white. —
PIT BOTTOM 2 |11
4
e
8
TP8I-152 .

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS -
TEST PIT LOGS

owG No. 604H-Cl4-AI56 s;q-els‘r 76



SOIL DESCRIPTION E% g; MOISTURE CONTENT-%
SURFACE EL. 0 20 40 60
TOPSOIL
EN BEDDED CHERT BEDROCK — G-
highly weathered to 0.7
gray; vertical 2
bedding strikes NW.
PIT BOTTOM
4
} 6
8
TP8I~ 153
SOIL DESCRIPTION =£|Z¢| MOISTURE CONTENT-%
SURFACE EL. 0 20 40 60-
TOPSOIL
140 SILTY SAND AND GRAVEL (GM)(TILL) .
1193 compact to dense; tan; 2 1.5 === [ X
{14 1 subrounded; trace cobbles v
. and boulders.’
‘i o LG ] R — —X
g 3.0
PIT BOTTOM
6
8
TP8I-154 .
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS™
TEST PIT LOGS
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SOIL DESCRIPTION Z=|Zwl MOISTURE CONTENT-%
Suw|=
SURFACE EL. 0 20 40 60
74 ToPSOIL—"
g/g- G??VEL, SAND, SILE AND CLAY (GC)
e - i s _ )
Cabi (TILL) - Jrayish brown to tan; | , LG, X B
G
2.0
PIT BOTTOM [ —ix
4
5
8
TP8I - 155
SOIL DESCRIPTION g% ggr_. MOISTURE CONTENT-%
(=0 SETr N o4 N

SURFACE EL.

8.0

s
TOPSOIL—"

SAND AND GRAVEL (GW) (TILL) -

trace silt; uniform medium to 2 [767

20 40 60

-0 fine grained sand; tan: 1.6
. trace to some cobbles. 6
3.0
4
L G
PIT BOTTOM 45
. 6
8
TP8l- 156

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS -
TEST PIT LOGS

OWG No. 604H-Cl4-AI56  sueeT 78



SOIL DESCRIPTION ZE|Zxz| MOISTURE CONTENT-%
SURFACE} EL. 0 20 40 60
T TopsoiL— |
(4] siur, sand anp eraveL (aM)(TILL) |
P4 - trace cobbles, boulders. 12 ? 5_
(3 '
bl | G -
3.0
. PIT BOTTOM 4
6
8
TP8!~I57
SOIL DESCRIPTICN g% %;:‘: MOISTURE CONTENT-%
o K| D e
SURFACE EL. 0 20 40 60

TOPSOIL

SILTY SAND AND GRAVEL (GM)(TILL

—

trace cobbles; dense; > G
brown. | 1.5
— AN

SILT (ML) - very stiff; mottled L 3.0 Yo — — e e — lx

gray and reddish brown; some | 4
bedding; coal seam 5Scm thick.

L, G

PIT BOTTOM 4.5

8

TP8I-158 .

HAT CREEK PROJECT

(98! SITE INVESTIGATIONS
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[T, ROV
SOIL DESCRIPTION ==13wl MOISTURE CONTENT-%
BEIS=
SURFACE EL. 0 20 40 60
U1l SAND AND GRAVEL (GM) - some
' cobbles and silt; trace G
boulders; white or brown; 2 _] 5‘
dense. :
—.G —
... 4 3.0
{ ~WEATHERED CHERT PEBBLE
CONGEOMERATE ‘ G
4.6
PIT BOTTOM
6
8
TP8I~ 159
brirf ] ..
SOIL DESCRIPTION :;_-E %E MOISTURE CONTENT-%
(= TN ]
SURFACE EL. 0 20 40 60
4 SILTY SAND AND GRAVEL (GM) (TILL)
4 dense; light brown. G
2 This
4 Le]
3.8
PIT BOTTOM
6
8
TP8I- 160

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS ~

TEST PIT LOGS
OWG No. 604H-CI4-AI56  sHeeT 80



SOIL DESCRIPTION E;‘E Za] MOISTURE CONTENT-%
_ Ay
SURFACE EL. 0 20 40 80
2 2/ |
FE./} BROKEN RHYODACITE - sandy; -
1444  some silt/clay; red; angular, ) B
als 2 1%
KA N
490 |
A
A /‘,/ -G
. 4 |3.2
495
AL B S
4.5
PIT BOTTOM
6
8 1
TP8I - i6l
| e =2
SOIL DESCRIPTION EE %;:; MOISTURE CONTENT -%
oS xluvp- ’
SURFACE EL. o 20 40 60
ST T0PSOIL— '
5| SAND AND GRAVEL (GM) - some siltj .
compact; light tan colour. 2 "';.5"
|:1{_RHYODACITE BEDROCK— . :EEOJ
3.5
PIT BOTTOM
6
18
TP8I~162 .

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

owG No. B04H-Cl4-AI56  swee 8l



owG No. 604H-Cl4-AlS6

SOiL. DESCRIPTION ’EE S MOISTURE CONTENT-%
2 pi=
SURFACE EL. 0 20 40 60
T ToPsoT—"
A 1D
|11 SANDY GRAVEL (GM) (TALUS) - some L o~
t401 silt; trace cobbles. 2 15
‘5. | SAND AND GRAVEL (GW) - some _ L g -
T +o{ cobbles; trace silt and boulderp 3.0
Lo gap graded; 1ight brown; com- 4 :
l-lb'lj " pact; subangular particles.
{.lol 6
4.5
PIT BOTTOM
e
8
TP8I-163
_al |
SOIL DESCRIPTION == MOISTURE CONTENT-%
Sx{oiem .
SURFACE EL. 0 20 40 60
TOPSOIL - brown.
TIT, L g
ézd- SILTY, GRAVELLY SAND (GM} (TILL) 2 )
ALYt trace cobbles; dense.
'.d' . =G~
. ..o‘ . 4
1% -
PIT BOTTOM '
6
8
TP8I-164 .

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

SHEET 82



SOIL DESCRIPTION E% g;‘._:’ MOISTURE CONTENT-%
(=0 AE7
SURFACE EL. 0 20 40 60
T TOPSOIL
: 00 SAND AND GRAVEL (GM) - some
1l silt; compact; gray:; bedded o I G-
o with gravelly sand; clean. 1.5
e
119 -
b 4 176~
ol _3('56“
4.5
PIT BOTTOM
6
8
TP8I- 1685
SOIL DESCRIPTION =Z|Z%] MOISTURE CONTENT-%
=¥ A '
SURFACE EL. #] 20 40 60
TIT| ToPseri—" |
AaE] SILT AND SAND (SM) - fine sand; Lo
S uniform. 2 |1.5°
Il GRAVELLY SILT AND SAND {GM) -
1Tl dense, brown; trace cobbies. a4 |32
L ~
4.2
PIT BOTTOM
6
8
TPBI-166 .
HAT CREEK PROQJECT
1981 SITE INVESTIGATIONS -
TEST PIT LOGS
owG No. 804 H-Cl4-Al56 sHEET 83



SOIL DESCRIPTION =&/ Z2 MOISTURE CONTENT-%
(=% At
SURFACE EL. 0 20 40 60
[ TOPSOIC .
T SILTY SAND AND GRAVEL (GM)—
Y SILTY SAND (SM) - fine sand. o 6 -
1.5
T/ SAND AND GRAVEL [GM) -
19 some silt; dense; rounded to o
s subangular. 3.0
il 4
0
Job G 1
| .5
PIT BOTTOM
6
8
TP8I~ 167
SOIL. DESCRIPTION §§ gg MOISTURE CONTENT-%
DX -
SURFACE EL. 0 20 40 60
TOPSOIL :
1] saND. AND GRAVEL (GM)-
T some silt; cobbles. o —]GS—
G
3.0
] 4
o o
4.5
PIT BOTTOM
6
8
TP8I-168 .
HAT CREEK PROJECT
1981 SITE INVESTIGATIONS
TEST PIT LOGS
owG No. 604H-Cl4-AIS6  sueeT 84




SOIL DESCRIPTION E% §§ MOISTURE CONTENT-%
0o X | W
SURFACE EL. 0 ' 20 40 60
TOPSOTL—"
SILT, SAND AND GRAVEL (GM)(TILL) -
2 1175
G 3.4
: 5 B34
PIT BOTTOM
6
8
 TP8l- 169
SOIL 'DESCRIPTION E% §§ MOISTURE CONTENT-%
XD -
SURFACE EL. 0 20 40 60
& -] TOPSDIL = ‘
":o.| SAND AND GRAVEL (GW) - clean; | o
D medium dense; rounded to 2 1.5
o' subangular. )
O F G-
4 |30
o
6]
4.5
PIT BOTTOM 6
8
TP8I-170 .

HAT CREEK PROJECT

198! SITE INVESTIGATIONS'
TEST PIT LOGS

owG No. 604H-Cl4-AlI56 SHEET 85




SOIL DESCRIPTION EE 2;‘:._‘_ MOISTURE CONTENT-%
xSk
SURFACE EL. 0 20 40 - 60
TTF[ ToPSoTL—"
11| SANDY SILT (BM) - some gravel; _
1 brown; compact. 2 ;GS
_.G i
A E 3.0
0:[ -SAND AND GRAVEL (GH) - some 4
obbles; trace to some sw1t,
compact G =
4.5
PIT BOTTOM 6
8
TP8BI- 171
SOIL DESCRIPTION SE/Z MOISTURE' CONTENT-%
SXE| v -
SURFACE EL. ) 0 20 40 60
P TOPSOIL— |
CLAYEY ?ILT (ML) - trace sand and
gravel; brown. o
SA DOVQSN) fxn'éwt dneﬂfey and 2 |15
") GRAVELLY SAND (GW) - clean; -
; some cobbles, boulders; compact 4 3.0
T 6
PIT BOTTOM
8
TP8BI-172 .

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS

TEST PIT LOGS

oWG No. 604H-Cl4-Al56  sHeeT 86




SOIL. DESCRIPTION E% %g_“: MOISTURE CONTENT-%
S X |3
SURFACE EL. 0 20 40 60
Polhl SILTY sanp AN GRAVEL (aM)(TILL)l |,
of 19 - subangular to rounded . dﬂ
1d 1o gravel 2 !
uREE - sTightly clayey
PARE - trace of organics
A - brown

A - CLAYEY SILT (ML) - brown - tracel 4 ! 3°:
of sand & gravel - cemented

PIT BOTTOM 6

8

TP8I 173

SOIL DESCRIPTION MOISTURE CONTENT-%

DEPTH
METRES
SAMPLE

("%
o
F —
—

SURFACE EL. 0 20 40 60

TP8I-

HAT CREEK PROJECT

1981 SITE INVESTIGATIONS
TEST PIT LOGS

owG No. SO4H-CI4-AIB6  sweeT .87
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- BRITISH COLUMBIA HYDRO AND POWER AUTHORITY

-
Y. Chow, W. Seyers and
DIARY OF _ J. Rotzien | DATE 23 duly 1981
SUBJECT Potential Slide at East Bank erJECT'Hat Creek Praject
of Headworks FILE No.2-2-19

On June 25 and 26, 1981, W. Seyers, J. Rotzien and Y. Chow
visited Hat Creek Project to investigate the potential slide area at the
right abutment area of the proposed Headworks Dam and the Hat Crezk
Diversion Canal from the Headworks Dam to Ambusten Creek.  W. Seyers and
J. Rotzien lTeft the 51te on June 26 and Y. Chow left the site on dJune
27.

During the site visit the weather was sunny with cloudy
periocds and light showers.

Potential Slide Area

Most of the afternoon and evening of June 25 were spent inspecting
. the area of concern and reviewing the records of back-hoe test pits

o along the canal route. Road cuts along a recently improved tote road
running parallel to and downhill from the canal were also inspected.

: The most prominent overburden material in the area is till.
Two types were seen:

i) Gravelly Till: This material is a well compacted, dense,
poorly sorted, probably gap graded, sandy gravel
Few fines are present. It ravels eas§1y and és
probably relat1ve1y pervious {say 10 “ to 10
cm/sec).

ii) Sitty Till: This material is somewhat finer than the
gravelly till with some silt. .

Both ti1ls are very stoney containing a wide variety of non-local
metamorphic and igneous rock types. The stones range from pebble to
boulder size and can be moderately well rounded to subangular. A clayey
ti1l is apparently found below the other tills in the area of the dam
but was not seen on this trip.



Pockets and lenses of well sorted, water deposited sand and
gravel and silty sands were also seen in or overlying the tili. As seen
along the tote road these lenses were generally not continuous for more
than a few metres. .

Bedrock, which is exposed in a few places along the tote road, .
is a claystone of the Miocene Kamloops Group (Medicine Creek Formation).
The rock appeared fractured and weathered in the outcrops. It is very
light and is probably much weaker than the overlying till.

The topography of the lower valley is hummocky with most green
vegetation and surface water being found in the Tow areas. The hills
are generally sparsely vegetated and are often covered with cobble to
boulder size erratics. This type of topography {associated with glacial
t111) is generally referred to as "knob and kettle" and is described in
geological dictionaries as:

“"An undulating morainal landscape in which a disordered E
assemblage of knolls, mounds, or ridges of glacial drift is .
interspersed with irregular depressions, pits or kettles that !
are commonly undrained and may contain swamps or ponds." i

Geologically it is referred to as a hummocky moraine which may have been
formed either along a live-ice front or around masses of stagnant ice.

During the examination of the canal route, no obvious signs of
surface sloughing or sliding were noted; also no ground cracks, leaning
trees and winding fences were seen.

Since the diversion canals will be smalil and Tined, it is not
expected that the canal excavation will initiate any ground movement.
The size of the canal, the overall perviousness of the subsoil and water
tightness of the till is beneficial in not activating soil movement.

Any Teakage from the canal would be effectively drained downslope.

An old mud flow slide area Tocated some 2000 m upstream from
the dam site and approximately 1500 m uphill from Hat Creek was also
investigated. A small mound with fresh, cold, carbonated water was seen
in the middle of the mud flow bowl. The mound is approximately 60 cm
wide and 90 cm high. The present water level is approximately 30 - 40
cm below the top of the mound. Bubbling water was also seen in parts of
a muddy cattle trough located about 20 - 30 m from the marl mound. Marl
type deposits are in evidence throughout the surface of the mud flow
debris. A surface erosion gully about 3 m deep indicates that the
surficial material is silty/clay with a trace of sand and gravel.



Finney Creek Canal Route

Y. Chow and J. Rotzien inspected the main irrigation ditch and
the control gates along Finney Creek. However, at the time of inspection
only a trickle of water was flowing in Finney Creek because the steel
- control gate valve at the outlet of Finney Lake was closed. Also, the
wood gate control structure at the head of the irrigation ditch was
rotted and out of order. Thé water level in Finney Lake was at least 3
m higher than the top of the steel control gate valve.

This small water Tlow downstream of the valve disappears
underground in the pervious material in the creek bed. The creek bed
was dry in the area of the intersection of Finney Creek and the proposed
Finney Creek diversion canal.

Additional Notes from the Diary of J. Rotzien

During a subsequent examination of the Hat Creek Diversion
Canal route between the Headworks Dam and Ambusten Creek by J. Rotzien
several items were observed:

1) In a bank cut by Hat Creek, downhill from test pit 81-34,
three seams of yellowish-green bentonite were exposed within
the claystone sequence. ‘

2)  Small, discontinous "Tenses" of bentonite were discovered
within the claystone exposed along the tote vroad.

3) A more detailed examination of the test pit logs and samples
revealed a bentonitic clay seam of 0.3 m in test pit 81-47,
Jjust upstream from the Headworks dam.

4} A layer of dark green bentonitic sandstone, found in test pits
81-66 and 67, can be traced from the bottom of Ambusten Creek
up to a possibie slump scar on the slopes above,

5) Active displacements, possibly rotational, were observed just
downhill from test pits 81-34 and 35.

6) Further discussions with local, old-time residents of the
valley indicated slope movement of up to two feet during one
particularly wet spring approximately 7-8 years ago. Also, a



few springs were noted both above and below the proposed canal
route.

L

//' .how v’

W. Seyert— .

-~
——

NRotzien

YC/mg

cc: H. Taylor
N. G. Stephenson
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INTRODUCTICN

This report summarizes the exploration and development wdrk
carried out by B, C. Hydro on coal licences -in tUpper Hat Creek Valley from
May 1982 to April 1983. Golder associates were consultants for the two major
studies, the Geotechnical and Hydrogeological Exploration Program, and the
Hat Creek Diversion Program 1982,

Extensive trenching and sampling carried out by the Mining Depart-

ment are not reported here because they were on Crown Grant Land, CG83912E.

The project has been administered by W, C. Fothergill, P. Eng.,
Site Manager, B. C. Hydro. W. E. Meeks, P. -Eng., was responsible for the
technical coordination and supervision. |

Detailed exploration costs have been presented in the Application to
Extend Terms of Licences. A summary is presented in Schedule B, as required
under the Coal Act.

As the two programs comprise the work credit claimed for this
Assessment Report, the results of the invéstigations, as presented by the
Consulfants are submitted herswith.

As all the work including the geology éﬁg_fu11y described in these
reports it is not considered necessary to make an abstract of the findings
in this report. However, a bedrock geology map (Figure 2) is included
herein as required by the Coal Act.

The Tab analyses of the overburden samples and other data have
been presented and discussed in these reports as well and therefore not

presented separately.



LOCATION

Upper Hat Creek Valley, in which the coal licences are situated, is
located 192 km northeast of Vancouver, B. C. midway between the towns of
Lillooet and Ashcroft {Figure 1)}. Railheads can be reached at Pavilion, on
the B. C. Railroad, 24 km to the northeast, and at Ashcroft, on the C. P, and
C. N. railroads, 48 km to the east. Easiest access to the property is from
the Trans-Canada Highway at Cache Creek, 37 km to the east, via the secondary
highway (No. 12) between Cache Creek and Pavilion. The closest regularly
serviced airport is at Kamloops, 109 km to the east.

The coal Ticences are situated in the broad, north-trending, grass-
land valley, about 24 km in 1ength,uthrough which flows the upstream portion
of Hat Creek. From the north end of this valley Hat Creek fTows northeastward
through a narrow valley into the Bonaparte River, which fiows south to join
the Thompson River at Ashcroft,

Upper Hat Creek Valley lies within the Interior Dry Belt of British
Columbia at & mean elevation of about 1067 m. The valley is flanked by
somewhat subdued mountains that rise to elevations of 1830-2130 w 6.5 km to
the west of Hat Creek and to elevations 1525-1830 m 9.7 km to the east.

The uplands are covered by thin forests and the va11eys‘are sparsely-treed

open ranges of grass and sage.

COAL LICENCES

The coal licences held by B. C. Hydro have been regrouped into
four groups as shown in Figure 3.
Table 1 shows the licence numbers and areas in hectares and

acres, and their locations.



Hat Creek Diversion Exploration Program

Studies by Monenco {1977) of the various alternative arrangements for
diverting Hat Creek and Finney Creek around the proposed open pit during
operation of the Hat Creek Mine considered the need for a tunnei as part of
the scheme, Such a tunnel appeared likely t6 be routed through the escarp-
ment east of the pif. It could be driven either prior to excavation of the
pit, or at a Tater date when the pit had expanded to a point at which the
stability of a canal Tccated between the -advancing pit edge and the escarpment
could be endangered. The scheme recomhended by Monenco consisted of a canal
diversion around the rim of the east side of the pit up until Year 14, when 2
tunnel would be driven to provide a permanent diversion for the creeks.

In 1982 a study was conducted by Golder Associates (in association
with Sigma Engineering Ltd.) to reconsider the various methods of diverting the
creeks around the pit in light of revised pit plans and new geotechnical data,
with particular emphasis on the extent to which a deep level tunnel could
achieve drainage of the east pit slopes, and hence improve slope stability.

The results of the -fieid work done in 1982 is Eeported in the "Report
to B. C. Hydro on the Hat Creek Project Diversion Study" by Golder Asscciates

which accompanies this report.

Geotechnical and Hydrogeological Exploration Program

In 1981 Golder Associates carried out groundwater exploration for
potential aquifers and the design, construction and testing of water supply wells
for construction purpcses. A supply of water for the concrete hatching plant and
potable water for camp requirements up to a maximum of 1700 m3/d (19.7 L/s, 311

U.S. gpm) was specified.



Subsequent well drilling for the Corstruction Camp Water Supply
identified a sandy gravel aquifer (Hat Creek Aquifer) to the north of the
proposed pit. It was suggested that further investigations be carried out on the
ground water regime in this area to ascertaiin whether there could be any adverse
ground water impact on the open pit as z result of the presence of that aquifer.

The 1982 investigation program was thus designed to provide a more
definitive understanding of hydrogeo1ogica1 conditions to the north and northeast
of the proposed pit. The results of this field work is detailed in the "Report
to B. C. Hydro on the Hat Crcek Project Geotechnical and Hydrogeological

Update, Fall 1982" by Golder Associates which accompanies this report.



GROUP 1 ({GREEN)

SCHEDULE B

Dimensions Uait Cont
Category of Work {where applicadle) (whars appiicable) Cost

CGeological Mapping
Reconpaissance - - - -
Detaile—

’ Surface - - - - -
Undsreround -« -
" Other (specify}”

Geopnysical/ Geochemical
Survevs
Method - -
Geid - - -
Topographic
Other {speeify)

. TRANSIENT E.M. GROUND SURVEY 2,406

LRSI |

Road Construction

Qn licences Nos, - « -
Access D L R

Surface Work
Treocping =~ - .
Seam tracinpg -
Crosscutting -
Qther (spesify)*

Lo o
LI T
4

Underground Work

Test adies - - - - -
Other workings® - - -

Drilling
Core—
Diamond - -
Wireline -« - . .
Rotary——
Coavegtional - -
Reverse circulation -
Other (specify)* - - -
Contractor
Whers cors storad

*
+

Logging « - - - - -

Sampling - - -+ « « -

Testing =« +« =« =+ +
Other work: (specify dezails)‘)?..L%ETMAlNIEMNCE_& TRANSPORT 94,819
Reclamation work (Permit No.) 3 -

ON-PROPERTY COSTS - - - - « - §.97.,22%

OFF-proOPERTY CosTS - - - - - - $210 740

ToTtat. ExpevprTURES - - - s307.974
APRIL 19, 1983 W.E. MFEKS, ACTING MINING DEPT, MANAGER.

(Date) . (Signanurs wad potition)
*A [ull explanaugae of “Other wark s to be inclyded.

Reprinted from The British Columbia Gazente—Part [I, Decambar 31, 1979.

Quesn's Prater for Smtsh Coluama &

5



SCHEDULE

Dimensions
Category of Work (whers appticabie)
Geoiogical Mapping
Reconnaissance -

-

GROUP 2 (YELLOW)

B

Uait Can

(wiets 1ppiicadie) Cost

Detailw
Surface -

+

Undareround

"Other {specify)*

Geophysicel/ Geochemical
Survevs

Method

Grid

- + e - -

TRANSIENT E.M. GROUND SURVEY

16,358

“Topographic

Other (specify)}*

Road Construgtion
On licsncss Nos.

Aczezs o

-

Surface Work
Trenching

- -

Seam tracing

Crosscutting

L )
[] + ] L)
48

Qther (specify)*®

Underground Work
Tast adits

Qther workings*

Drilling
Core—
Dizmond

HQ 917.1m

- -

*

143,258

Wiretine . .

Rotary—
Conventional

Raversa circulation

-

40,000

Qther (specxfy)'-w.. 'CO.AT

SUPFRVISION
Centractor D >

Where core storsd _HAT CRBFFK

- - - -

- - ROKE-ENTERPRISES

-

Logging

3,360,

Sampting -

. . LI . -

Testing

Other work: (specify details)” JSITE

AINTENANCE

94,8109

Reclamation work (Permit MNo.) _#1US7& TRA

PORT

ON-PROPERTY COSTS 5. 327,804

- - - " -

s 210,749

Qrr-prOPERTY COSTS - - .

ToTAL EXPENDITURES

- . 5538 553

APRIL 19th. 1983 ) WE

MFFI{Q P FNG ACTING MINING DEPT. MGR.

{Date)
* A (ull explanauon of “Ouer” work i3 to be inciuded.

(Sigmature aad posdon)

Reprinted from The Britith Columbia Gazerte~=Part I, Decamber 31, 1979.

Queea’s Poater Tor 3mash Soivmota

6



GROUP 3 (RED)

SCHEDULE B
Dimensions Uait Cost
Category of Work {wigers zpplicadle) (witars appiicabie} Cost
Geological Mapping
Reconpaissanes .« - - o
 Detaile=
Surfage - - -~ - -
Underground - - -
"QOther {specify)* - -
Geophysical/ Geochemical
Survevs
Method - - - - - - IRANSIENT E.M. GROUND SURVEY. w284
Geid - - o < - - . _
Topographic - e e
QOther (specify)*® - -« -
Rood Construction
On licenees Nos. -+ -+ -
Accsss I« o+ o+ s -
Surface Fork
Treoching - - - - -
Seam tracimg - - - -
Crosscutting e e e
Qther (specify)* - « -
Underground Work
Test adits - - - - -«
Qther workipgs* - - .
Drilling
Corto=
Diameoad - - - -
Wireling - -« - .
Rotary—
Coavesntional -
Reverss ¢irculation -
Qther {specify)* . - .
Conractor
Where corz storad
Logging - - - - - -
Sampling ~ « -+ + «
Tetting « - - = « =
Ouier work: (specify details)® SITE MAINTENANCE & 94,819
Reclamation wark (Permit No.){ 103 ) -TRANSPORT

Ow-proPERTY CosTS -+ - - - - . §_101.073

OFr-prOPERTY CosTS - - - - - - §.210,749

ToTaL EXPENDTURES - - - § 311,822
APRIL 19, 1983 W.E. MEEKS, P.ENG., ACTING MINING DEPT. MGR.

(Dats) . (Sigmarurs 1ad potition)
*A full ¢explanation of "Otber work s to be ingiuded,

Reprinted from The Britizh Columbia Gazerre——Part O, Decamber 31, [975.

Quena’s Prter for 3must Columaa 2

7



GROUP- 4 (ORANGE)

W SCHEDULE B
Dimensions Gait Cont
Category of Work (whiers 1ppucadle) (whers appiicaile} Coast

Geologicai Afapping
Reconpaissance - - = -+
Cetaj]e—
Surfacg - - - - -
Undarground - - -
Cther (spegify)*

G eophysical!/ Geochemical

Survevs

Methed - - - - - - LRANSTENT E.M. GROUND SURVEY . _...23,094
Geid - - - - - - - -
Topograpaic . e e B

Other (spacify)* - - - —

Road Construction
On liceness Nos. - - -
Acesss 1@ - - o+ = s

Surface Work
Traoching +~ -
‘Seam tracing -
rosseuLting -
Qther (spesiiy)®

e
-
. 3 9, »

Underground Work

Test adits - - « <
Other workings® - - -

Drilling

-’ Core—

Diamood - - - -
Wiraiine - - - .

Rotary— : —
Cogvestional - - 390 . 7m - 61,282
it T T 1T 0000

Qther (specify)* - - - SI . N

Countractor RI [LUFI-I'QFITH

Fhers core stored AT CREEK

Logging - =+« =« =« =+

Sampling - - - - - -

Testing + = « = « =«
Quher work: (specify details)*® JSITE MAINTENANCE 9l 810
Reclamatiog work (Permit No.){ 3] TRANSPORT i

On-PROPERTY Costs -+ - - - - - $§.209,195

OFF-PROPERTY COSTS - - =~ - . - 3$_210,749

TOTAL EXPENDITURES - - - § 419,944

APRIL 19, 1983 ) W.E. MFFKS P.ENG., ACTING MINING DEPT

(Dats) ' (Signasure wad position)
* A tull expianadon of “Others >ork is to be included,

Raprinted from The British Columbia Gazerte-~rart [, Decamber 3§, 1979,
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GREEN
GROUP
NO. 1

YELLOW

GROUP

=
(o)
™

TABLE 1

14 bLicences

8,632.50 3493,

LICENCE No. ACRES HECTARES LOCATION*
12 640 259.0 E& of Bl of Ws of 1/21/27 +

Ws of Ws of 6/21/26

144 320 129.5 % of Ws of 6/21/26 +
F% of Wy of 7/21/26

2758 630 254 .95 11/21/27

2759 588 - 237.95 2/21/27

2760 319 129.09 Ws of Ws of 12/21/27 +
Wy of Ws of 1/21/727

2761 640 259.0 35721727

3005 320 129.5 Nt of 25/19/27

3006 640 259.0 36/19/27

3007 640 259.0 1/20/27

3008 640 259.0 12720727

3009 640 259.0 13/20/27

3010 320 129.5 Bk of 23/20/27

3013 640 259.0 26/20/27

13 Licences 6,977 2823.49

2992 316 127.88 N3 of 18/19/26

2993 640 259.0 19/19/2¢

2996 635 256.97 30/19/26

2997 642 259.81 31/19/26

3000 642 259.81 6/20/26

3001 642 259,81 7/20/26

3002 640 259.0 18/20/26

3011 640 259.0 24720727

3012 640 259.0 25/20/27

2753 640 259.0 31/20/26

2754 638 258.1% E: of 6/21/26 +
EL of 7/21/26

2762 640 259.0 36/20/27

7445 637.50 258.0 8/21/26UW6

7446 640 259.0 9/21/26W6



RED
GROUP
NO. 3

ORANGE
GROUP

NO. 4

Totals

* Section/Township/Range (West of the 6th Meridian, Kamlgops Land District)

TABLE 1 (Cont'd)

Fraction of Sk of 19/21/26 Wé

LICENCE No, ACRES  HECTARES LOCATION*
2991 - 320 -129.5 Ws of 17/19/26
2994 321 129.9 Wi of 20/19/26
2995 320 129.5 Wy of 29/19/26
2998 320 129.5 Wi of 32/19/26
2999 320 129.5 Wy of 5/20/26
3003 640 259.0 19/20/26
3004 640 259.0 30/20/26
3655 641 259.4 Wy of 8 +17/20/26
7440 640 259.0 32/20/26 W6
7441 640 259.0 33/20/26 W6
7442 6840 259.0 3/21/26 Wb
7443 640 259.0 4/21/26 W6
7444 640 259.0 5/21/26 W6

13 Licences 6,722 2720.3
2755 636 257.4 18/21/26
2756 639 258.6 13721727
2757 636 257.4 14721727
7447 640 259.0 10/21/26 W6
7448 640 259.0 11/21/26 W6
7449 644.94 261.0 12/21/26 W6
7450 640 259.0 16/21/26 W6
7451 640 259.0 16/21/26 W6
7452 640 259.0 17/21/26 W6
7453 143 58.0
7454 548,57 222.0 20/21/26 W6
7455 627.64 254.0 21/21/26 W6
7456 640 - 259.0 22/21/26 W6
7457 613 248.0 24721727 W6

14 Licences 8,328.15 3370.4

54 Licences 30,659.65 12,407.66
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