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1.0

INTRODUCTION

1.1

Authorization - Brown, Erdman & Assoclates

Ltd. was authorized by Land Logistics Western
Limited (letter dated April 28th, 1978) to
conduct a study of a proposed disposal site
located to the east of Highway 93/95 at
Akiskinook. This study was to elucidate and
present the groundwater geologic and hydro-
logic features of the area to aid in the
evaluation of a ground disposal system at
the subject site, All work was to be co-
ordinated with the Project Engineers, MecMan
Engineering and Testing Ltd. of Cranbrook,
British Columbia.

History - An application dated February 22nd,
1977, was submitted to the Pollution Control
Branch for the ground disposal of effluent
from a treatment plant in the central part

of the Akiskinook property. Studies of the
site were conducted by Curtis Engineering &
Testing Ltd. of Calgary and Edmonton, Alberta,
and by Ground-Water Consultants Group oOf
Edmonton, Alberta. The reports prepared by

these firms are entitled

"Curtis, W. E. {August 1976), Foundation
Investigation, Akiskinook Resort, Lake
Windermere, B. C.'",

"Hall, P. L. (June 8th, 1977), Effluent
Disposal and its Impact on the Ground-
Water Regime, Akiskincok, B. C.".

Our studies conducted in late July 1977 con-
cluded that a disposal site east of Highway
93/95 would be more suitable than the site
then planned and that a series of disposal
fields for each cluster unit scattered
throughout the Akiskinook property would
also be more suitable than the single field
then planned.

Application was then made in August 1977 to
the local health office for a permit for the
first cluster. This permit was subsequently
issued.
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3'0

INTRODUCTION, cont'd.

1.3

Present Study - Sixteen test pits were dug
and logged by W. L. Brown of this office on
May 9th, 1978. Percolation tests were also
run beside nine of these test pits. Four
samples of representative sediments were
mechanically analyzed by MecMan Engineering
and Testing Ltd. Subsequently on May 26th

to 28th, 1978, cight test holes were drilled.
These were logged by H. W. Reed of this office
who also examined the c¢liffs facing Windermere
Lake and pertinent springs in the area.

DISPOSAL FIELD REQUIREMENTS

2.1 Total ultimate effluent discharge - 25,000 gpd.
2.2 Staging of discharge.
Stage one 5,000 gpd.
Stage two 15,000 gpd.
Stage threec 5,000 gpd.
WEATHER
3.1 Precipitation (1955 - 1977) Cranbrook Airport.

Maximum year (1959)
Mean year
Minimum year {(1956)

578.,7 mm (22.78 inches)
437,99 mm (17.24 inches)
259.6 mm (10,22 inches)

1

The precipitation is fairly evenly distributed
throughout the year ranging from almost one

to slightly over two inches per month. The
mean snowfall totals 1,783 millimeters (70.2
inches) with a water equivalent of 178 milli-
meters {7 inches). Temperature patterns
indicate that less than a foot of snow should
remain on the ground at any one time (except
for drifts).




3.0

4.0

WEATHER, cont'd.

‘3.2 Growing Season - 138 days (May lst to September

15th).

3.3 Potential Evapotranspiration - 488.9 millimeters
{19.25 inches).

TESTING

4.1 General - The location of the test pits,
percolation holes and test holes are shown
" on the accompanying maps (drawings 1 and 4.
Please note that these and the cross-sections
all have METRIC SCALES.

4,2 Test Pits - Pits were dug by backhoe to general
depths of 11 to 15% feet. . They were logged as
digging proceeded and exhibited the following
sequence of sediments from surface downwards.

Sandy silt.

Fine sand.

Finely bedded silt and clayey silt.
Fine to coarse sand and gravel.
Pebbly silt.

Glacial till.

Please see cross-sections C-C' and D-D' (draw-
ings 5 and 6)for the interrelationships between
these units.

4.2.1 Glacial Till - This is a typical
glacial till, hard, compact with "pie
crust" structure. Difficult to dig
with large backhoe. Till was only
observed in Test Pits 5 and 6 which
are halfway up slope and on top of a
bench above the proposed disposal site.




4.0

TESTING, cont'd.

4,2,2

Pebbly Silt - This is a till-like
mixture of silt, sand and pebbles
over 2.4 meters thick but is not
compact and is without structure.

It contains lenses of sands and/ox
gravels that were noted to be water-
bearing in only two of the test pits
namely Test Pit 3 and 9. The static
water levels were both 12 feet from
ground surface or at elevations of
852.2 and 851.3 meters respectively
which shows almost a meter drop of the
water surface towards the southeast.
Please see sample B for grading
curves of this sediment, These
sediments were probably deposited

as slope washes or mud flows of
glacial debris.

Fine to Coarse Sand and Gravel -

This is usually a loose gravel
consisting of well rounded pebbles

up to four inches in diameter inter-
bedded with medium to coarse grained
sand beds. 2.7 meters of gravels
showing horizontal bedding was ex-
posed in Test Pit 7 to the elevation
of the bottom of the pit at 854,5
meters. The 2.4 meters of sand and
gravel encountered in Test Pit 13
exhibited deltaic cross-bedding. It
will be noted that a sand or sand and
gravel filled channel is present along
the back of the disposal site terrace.
These sediments occurred in Test Pits
3, 4 and 5; 1 and 7; 8 and 9; and in
13, 14 and 15. The thickness ranged
from 0.3 to over 2.7 meters (Test Pit
7 did not encountexr the bottom of the
sand and gravel section).




4.0

TESTING, cont'd.

4.,2.4 Finely Bedded Silt and Clayey Silt
- These typically fluvial (lake)
sediments consist of well bedded
silts with 6.4 miliimeters (%-inch)
thick beds and fine grain sand
partings between the beds. These
silts ranged in thickness from 2.1
to 1.5 meters and were encountered
in the southeastern part of the site’
in Test Pits 11, 14, 15 and ls6.

4.2.5 Fine Sand - This is a widespread
deposit of fine grained, well rounded
and sorted tan cocloured sand. Please
see samples A and C for grading curves.
In places sandy silt to silty sand
lenses are present which are uncor-
relatable from hole to heole. The sand
was present in Test Pits 2, 1 and 7;
8, 9, 10, 11 and 12 and in 14, 15 and
16. The thickest section was found
in Test Pit 12 where 3.5 meters were
encountered.

4,2.6 Sandy Silt - This is a tan coloured
sandy silt that is probably a wind
blown {(loess) deposit generally pre-
sent towards the back of the terrace.

Test Holes - Eight test holes were augered

to the west of the proposed disposal site in

an effort to correlate the sedimentary sequence
seen in the test pits with the sequence seen

on the cliffs at Windexmere Lake and described
in the test holes drilled by Curtis Engineering
& Testing Ltd. in 1976. The Curtis test hcles
are shown as 76-1 to 76-6 and those drilled

for the present study as 78-1 to 78-8 on the
maps and cross-sections.

The test holes were drilled by power auger
to maximum depths of 30.5 meters. In all
233.47 meters (766 feet) of test hole was
drilled in three days. When the holes could




4.0

TESTING, cont': .

4,2,4 Finely Bedded Silt and Clayey Siit
~ These typically fluvial (lake)
saediments consist of well bedded
silts with 6.4 millimeters (%-inch)
thick beds and fine grain sand
partings between the beds. These
silts ranged in thickness from 2.1
to 1.5 meters and were encountered
in the southeastern part of the site-
in Test Pits 1i, 14, 15 and 1lé.

4,2.5 PFine Sand - This is a widespread
deposit of fine grained, well rounded
and sorted tan coloured sand. Please
see samples A and C. for grading curves.
In places sandy silt to silty sand
lenses are present which are uncox-
relatable from hole to hole. The sand
was present in Test Pits 2, 1 and 7;
8, 9, 10, 11 and 12 and in 14, 15 and
16. The thickest section was found
in Test Pit 12 where 3.5 meters were
encountered.

4.2.6 Sandy Silt - This is a tan coloured
sandy silt that is probably a wind
blown (loess} deposit generally pre-
sent towarde the back of the terrace.

Test Holes - Eight test holes were augered

to the west of the proposed disposal site in

an effort to correlate the sedimentary segquence
seen in the test pits with the sequence seen

on the cliffs at Windermere Lake and described
in the test holes drilled by Curtis Engineering
& Testing Ltd. in 1976. The Curtis test holes
are shown as 76-1 to 76-6 and those drilled

for the present study as 78-1 to 78-8 on the
maps and cross—-sections,.

The test holes were drilled by power auger
to maximum depths of 30.5 meters., In all
233.47 meters (766 feet) of test hole was
drilled in three days. When the holes could




4,0 TESTING, cont'd.

4.3

Cont'd.

be augered into the ground without slippage
and then pulled straight out of the ground
an excellent exposure of the sediments was
obtained., Where, due Lo ground conditiocns,
slippage did occur the top part of the holes
were re-drilled as 78-1A and 78-6A.

The sediments encountered by the auger holes
can generally be divided into the following
sequence.

Fine sand and sandy silts.
Clayey silt.
Pebbly silt,

Please see cross-—sections A-A’ and B-B (draw-
ings 2 and 3) for the relationship of these
units.

4,3.1 Pebbly Silts - The till-like mixture
of pebbly or stoney silts was en-
countered in Test Holes 1, 1A, 4, 5
and 6 where it was guite similar to
the same type of sediment observed in
the test pits. Water-bearing sand
and gravel zones within the seduence
contained water under artesian pressure
(please see cross-sections for the
piezometric surface).

The section in Test Hole 3 was more
gravelly than usual. The mode of
transport and deposition of this
sediment would allow for a wide degree
of composition and a complex relation-
ship of the various lenses and filled
channels.

4,3.2 Clayey 8ilt - This sequence of clayey
silts was not observed in the test
pits. It is present lakeward or
valleyward of the till-like slope
wash material. It was encountered




4.0 TESTING, cont'd.

4.3.2 Cont'd.

in Test Holes 2, 7 and 8 and probably
forms the beach at the base of the
cliffs on Windermere Lake.

4.3.3 Fine Sand and Sandy Silts - This
sequence is similar to the upper sand
observed in the test pits. It is best
seen on the cliffs overlooking Windexr-
mere Lake and is described as a
sequence of finely layered silts and
fine grained sands with a brown to tan
colour. It 1s impossible to correlate
the siltier or sandier sections from
one drill hole to another. It appears
that the change from sandy to silty
zones 1is gradational and that the zones
are lenticular.

5.0 GROUNDWATER

5.1

General - CGroundwater was encountered in two
of the test pits, in five of the test holes
and in one spring. The pertinent features
are listed on Table 1,

Occurrence - It will be noted that all ground-
water was encountered 3.8l meters (12% feet)
or more below ground surface in the test pits
and wells. It will also be noted that in Test
Pit 3, 2.44 meters (8 feet) of pebbly silts
were dug through before a water-bearing bed
was encountered. Similarly 1.68 meters

(5% feet) of pebbly silts were dug through
before a water-bearing bed was encountered

in Test Pit 9. The groundwater-bearing

lenses are therefore overlain by 1.68 to 2.44
meters (5% to 8 feet) of impervious beds

which in turn lie 2 meters (6% feet) and 1.5
meters (5 feet) below permecable sediments.




5.0 GROUNDWATER, cont'd.
5.2 Cont'd.

Although the area around Test Holes 1 and

1A is extremely dry at the surface topo-
graphy is such that groundwater struck in
these holes had sufficient artesian pressure
to bring it to and almost to the ground
surface. This demconstrates that impermeable
beds of pebbly silt seal the water-bearing
zones as observed in the test pits. The
spring located at an approximate elevation
of 820 meters (2,690 feet) most probably
issued from permeable beds in the pebbly
silts.

The following thicknesses of dry permeable
sediments are present beneath the proposed
drain field area.

T.P.1 2.6 meters (8% feet)

T,P.7 3.5 meters plus (11% feet plus)
T.P.8 2.3 meters (7% feet)

T.P.9 2.0 meters (6% feet)

T.2.10 2.3 meters (7% feet)

T.P.11 3.5 meters plus (l1l% feet plus)
T.P.15 1.7 meters (5% feet)

T.P.16 1.5 meters (5 feet)

5.3 Percolation Tests - Standard percolation
tests were conducted in 30 centimeter by
30 centimeter square holes 46 centimeters
deep (1' x 1' x 1%'") beside nine of the
test pits. The times to drop from 15.24
centimeters to 12.6 centimeters (6 inches
to 5 inches) depth of water was recorded
until the times were constant. Please see
the Test Pit Logs for records of the per-
colation rates. The rates ranged from 44
seconds per inch in Test Pit 2 to 6 minutes
and 35 seconds in Test Pit 15. Most of the
rates were in the 2 to 3% minutes per inch
rate. The design percolate rate was
arbitrarily and conservatively picked at
5 minutes pexr inch.




5.0

GROUNDWATER, cont'd.

5.4

Groundwater Piezometric Surface - The
Piezonetric Surface slopes towards
Windermere Lake at gradients of 1 to 11%
and 1 to 21 (section B-B' and A-A'). If
one contours the elevation of the eight
points measured on the Piezometric Surface
the slope is sub-parallel with the north-
eastern leg of section A-A' at a gradient
beneath the proposed disposal site of 1 to
12,

Water Wells - The location of the closest
water well to the proposed disposal field
is shown on the map (drawing 4). It will
be noted that all parts of the proposed
drain field and standby drain fields are
over 91.5 meters (300 feet) from this well,
The well is being used by the Skookum Inn.
The exact log of the well is unknown but
reports from drillers and local people in-
dicate that it is 18.29 meters (60 feet)
deep and that the static water level is

9 meters (30 feet) below ground surface.

Driller reports indicate that a dry hole
was drilled approximately 91.5 meters
{300 feet) south of Skookum Inn. "This
hole went through 22.86 meters (75 feet)
of fine sands where it hit "blue clays".
A well was also recently drilled at least
500 meters (1,650 feet) north of the pro-
posed disposal site. This well drilled
through till-like material to a depth of
2l meters (69 feet) where 0.25 litres per
second (4 gpm) of groundwater was obtained.

The driller also reports that if water is
not obtained before the "blue clay" is
encountered the attempt to develop ground-
water should be abandoned. The "blue clay"
is reportedly over 100 meters (300 feet)
thick. It also underlies the beach of
Windermere Lake.




5.0 GROUNDWATER, cont'd.

5'5

Cont'd.

The driller’'s "blue clay" corresponds to the
clayvey silt sequence of this report.

Groundwater Occurrence — Available data
indicates that the groundwater of the area
is to be found in the sand and/or gravel
lenses within the slope wash pebbly silt
sequence. Beneath the proposed drain field
site no water is found on top of the pebbly
silts in the overlyilng sands and/or gravels.
No evidence was observed such as an "iron
pan" or staining to suggest that an ephemeral
perched table ever exists on top of the
pebbly silts during the spring thaw.

Base Permeable Sediments - The topography on
the top of the relatively impermeable sedi-
ments 1s roughly sub-parallel with the surface
topography. The nose shown by the 854 meter
(2,802 foot) surface contour but not by the
856 meter (2,808 foot) surface contour could he
more pronounced in the subsurface. Another
departure from the surface topography is that
there are much steeper slopes on the top of
the relatively impermeable sediments to the
south and southwest than is shown at ground
surface. These steeper falls are shown on
cross—-sections A-A' and B-B' (drawings 2 and
3}).

6.0 DESIGN OF DRAIN FIELD

6.1

General - The drainfield has been designed
to accommodate effluent from an aerobic
treatment plant with an average BOD level

of 45 mg/l and suspended solids level of

60 mg/L. A design percolation rate of five
minutes per inch would require a drain field
disposing of effluent from a septic tank to
cover a total area of 22,300 sguare meters




6.0 DESIGN OF DRAIN FIELD, cont'd.

6.1

6.2

Cont'd,

(240,000 square feet) or 2.23 hectares (5.5
acres). The radius around the Skookum Inn
well removes approximately 0.45 hectares
(1.1 acres) from the 2.5 hectare (6.2 acre)
site (sce map drawing 4). Thus there is

not sufficient land available to accommeodate
a septic tank drain field.

A percolation rate of five minutes per inch
and a 45/60 aerobic effluent reqguires a

total drain field area of 7,800 sguare meters
(84,000 square feet) or (.78 hectares (1.9
acres) to accommodate three fields. 1,707
meters (5,600 lineal feet) of drainpipe will
be reguired for the two constructed fields

to dispose of the ultimate discharge of
25,000 gallons per day. Please refer to the
drain field map (drawing 4) for a proposed
layout. This map shows the field to be only
3 meters (10 feet) from the northeastern
boundary of the site. We do not at this time
know whether or not this will become a parcel
boundary. If it does or will become a parcel
boundary the field must be shifted another

3 meters (10 feet) away from the boundary to
conform to the Pollution Control Guidelines
(Draft).

Piezometric Surface - All permeable sediments
are dry beneath the proposed constructed
field area to a minimum depth of 2 meters
(6.6 feet). The standby field area has a
minimmum of 1.52 meters (5 feet) of dry perm-
eable material beneath it.

Groundwater was encountered in Test Pit 9
at a depth of 3.8 meters (12% feet) or 1.83
meters (6 feet) below the top of the pebbly
clay. The static water level rose to 3.66




6.0

DESIGN OF DRAIN FI.:LD, cont'd.

6.2

Cont'd,

meters (12 feet) below ground surface.
Reference to section C-C' (drawing 5) will
show that the groundwater was most probably
in a lens. If any reasonable slope is
applied to the piezometric surface in Test
Pit 9 water should have been present in at
least one if not.several of the other test
pits.

Seepage Considerations - The topography at
the base of the permeable sediments would
force any effluent mound to decay primarily
in a southwesterly direction sub-parallel
with the northeastern leg of section A~A',

The slope of the piezometric surface also
indicates that the natural groundwater flow
is in the same direction,

Permeable sediments are over 1.52 meters
(5 feet) thick beneath the proposed drain
field and 4 meters (13 feet) or more thick
"downstream" of the drain field.

Sewage Effluent Renovation - The closest
water well is over 91.5 meters (300 feet)
from the proposed drain field. Water was
probably encountered in sand and/or gravel
interbeds in the pebbly silt complex with
a thick section of relatively impermeable
sediments above them. No danger of con-
taminents of this well by effluent should
exist,

The closest spring (unused) is over 330
meters (1,082 feet) away from the proposed
drain field and again the water is probably
issuing from interbeds or lenses within the
pebbly silt complex.




6.0 DESIGN OF DRAIN FIELD, ccnt'd.
6.4 Cont'd.

The ravine to the southwest of the proposed
drain field was dry in early May. The top

of the silty clay seqguence was encountered

in Test Hole 78-7 at a depth of 21.64 meters
(71 feet) or close to elevation 820 meters
(2,690 feet}). The closest part of the 820
meter {2,690 foot) contour lies approximately
500 meters (1,640 feet) from the proposed
drain field. No artificial springs will be
developed on the slopes of this dry ravine.

6.5 Drain Field Construction - The drain field
is to be constructed according to the re-
quirements of section 4.3 of the Pollution
Control Guidelines for Municipal Effluent
Application to Land.

All work should proceed under complete
engineering supervision with casual in-
spections by personnel of this office at
certain stages of the work. All work must
proceed in the dry.

The A, B and C distribution boxes should be
built as shown with sufficient ports to
satisfy the ultimate size of the two com-
pleted fields with a third port in the A
type box to service the standby field if
required.

The drain field can be constructed to suit
any stage of development. It would probably
be most efficient to construct at least 365
meters (1,200 feet) of trench at a time.
This would consist of two fields each con-
taining 183 meters (600 feet) of drain line
to accommodate slightly over 5,000 gallons
per day.




6.0 DESIGN OF DRAIN . .ELD, cont'd.

6.6

Cont'd.

Samples of water from the Skookum Inn and
from the spring to the west of the field
should be analyzed chemically and for
bacteria several times before the effluent
is discharged into the disposal field.
Once the field goes into operation these
two water sources should be analyzed mon-
thly for the first vyear.

The effluent discharge should be monitored
according to Table 5-5 entitled Initial
Monitoring Frequency for Effluent Discharges.
This Table is on.page 30 of the Pollution
Control Objectives dated 1975.

7.0 CONCLUSIONS

7.1

Reference to section 4.3 on pages 24 60 26
inclusive of the Pollution Control Guidelines
for Municipal Effluent Application to Land
(braft) will show that the geologic, hydro-
logic and topographic characteristics of the
proposed disposal site meet the Guidelines.

Available information on the groundwater

regime of the general area beneath the pro-
posed disposal site and beneath the lands
between the site and Windermere Lake indicates
that no free water table exists in the perm-
eable sediments that lie between ground surface
and the relatively impermeable pebbly silts,
bedded silts, or clayvey silts. There is no
evidence to suggest that an ephemeral table
ever exists even during the spring melt.




CONCLUSIONS, cont'd.

7.3

7.4

An artesian system 1s present within permeable
beds or lens in the pebbly silt slope wash
complex. At least 1.83 meters (6 feet) of
relatively impermeable materials separates

the water-bearing zones from the overlying
permeable sediments (Test Pit 9).

The intervening distances between the proposed
disposal fields and the Skookum Inn well and
the spring plus the type of sediments, and

the mode of occurrence of the groundwater leads
us to judge that no contamination of these
water sources will occur.

The disposal of 25,000 gallons per day should
not cause instability of any slopes lakewards
of the proposed disposal field nor should any
artificial springs occur.




Elevation Static watexr
Depth to top of level
Observation Wwater-bearing water-bearing depth (m) Type of
point material ({(m} material {m) elevation (m) sediment

T.P.3 3.96 851.94 3.66 852,24 Gravel
interbeds
in pebbly
silt
sequence

T.P.9 3.81 851.19 3.66 851.34 Ditto

T.H.1 18,29 822.71 0.00 841.00 Ditto

T.H.1lA 9.75 831.85 0.60 841.00 Ditto

T.H.2 19.51 825.09 14.40 830.20 Interbedded
sands and
silts

T.H.3 14,02 834.88 11.39 837.51 Sand and
gravel

T.H.4 4,34 849,36 4.34 849,36 Gravel
interbeds
in pebbly
silts

Spring 0.00 820.00 0.00 82¢.00 - = -




P a—————— P PR SS g E B e el

surface Elevation Depth of Permeable Elevation Top of
Test Pit Meters Sediments Meters Silts Meters
1 855.9 4.1 851.8
2 B54.1 3.0 851.1
3 855.9 1.5 854.4
4 859.9 2.7 857.2
5 861.3 i.5 859.8
& 875.0 1.2 873.8
7 858.0 3.5 plus below 854.5
8 855.,9 2.3 853.6
9 855.0 2 853.0
10 853.2 2.3 850.9
il 852,5 1.7 850.8
12 850.4 3.2 847.2
13 852.1 3.5 plus below 848.6
14 852.7 1.5 851.2
i5 853.4 1.7 851.7
i6 853.5 1.5 852.0
Test Hole

3 848.9 8.84 840.06
4 853.7 3,96 849,74

5 © 853.4 4.88 848.52
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AKISKINOOK

TEST PIT LOGS

T.P.1 Depth feet Description Depth meters

o0 - 1 mop soil, dark brown sandy 0 - 0.3
loam {(loess?).

1 - 5% Sand, tan, fine grained well 0.3 - L.7
sorted, uniform.
Sample A for sieve analysis.

5% - 8% Gravel, well rounded to 1.7 - 2.6
4 inches in diameter.

8% - 13% pPebbly clay, till-like mixture 2.6 - 4.1
but not compact or cemented
and without till "pie crust”
structure. Probably slope
wash or mud-flow.
Sample B for sieve analysis.

percolation test in 1' x 1' x 1%' hole.
Times to drop 6 to 5 inches of water.

Minutes and seconds per inch:

0

5
10
15
12
12
12

s adadnd =

Hole DRY, gurface elevation 855.9 m.




AKISKINOOK TEST PIT LOGS cont'd.

TIP.Z

Depth feet Description

0 - 1 Top soll, as above.

1 - 10 Sand, as above.
Sample ¢ for sieve analysis.

Lo - 13 Ssilt, clayey, tan.
Sample D for sileve analysis.

Percolation tests in 1' x 1' x 1%' hole.

Minutes and seconds per inch:

35
40
45
44
44

OO OO O

Hole DRY. gurface elevation 854.1 m.

Depth feet Description

0 - 1. Top soll, as above.

1 - 5 Gravel, well rounded, up to
’ 4 inches diameter, loosec.

5 = 13% Pebbly, silty, clay, till-
like mixture with thin
{(1~2 inch) sand and gravel

interbeds. Water at 13 feet.

Static water level 12 feet
from ground surface after
6 hours.

Percolation tests in 1' x 1' x 1%' hole.

Minutes and seconds per inch:

2 41
2 54
3 15
3 15
3 15

surface elevation 855.9 m.

Depth meters

O - 0.3
0.3 - 3
3 -4

Depth meters

0 - 0.3
0.3 - 1.5
1.5 - 4.1




AKISKINOOK TEST PIT LOGS cont'd.

T.P.4 Depth feet Description
o - 1 Soil, as above.
1 - 5% silt, sandy, loose
possibly loess.
5% - 9 Gravel, as above.
g =12 Pebbly silt, as above.
12 =13 Till, hard, compact
gradational contact with
pebbly silt.
percolation tests in 1' x 1' x 1%' hole.
Minutes and seconds per inch:
L 20
1 20
1 18
1 17
Hole DRY. surface elevation 859.9 m.
T.P,5 Depth feet Description
0 - 4 8ilt, sandy, tan.
4 = 5 Gravel, loose, to l-inch
in diameter, rounded.
5 =17 Pebbly silt, as above.
7 -8 Till, hard, compact.

Hole DRY.

surface elevation 86Ll.3 m.

Depth meters
g - 0.3
0.3 - 1.7
1.7 = 2.7
2.7 = 3.7
3-7 e 400
Depth meters
0 - 1.2
1.2 - 1.5
1.5 - 2.1
2.1 - 2.5




AKISKINOOK TEST PIT LOGS cont'd.

T.P.6 Depth feet Description

0 - 4 8ilt, sandy, tan.

4 - 5 Till, hard, compact.

Hole DRY. Surface elevation 875.0 m.

T.P.7 Depth feet Description

0 - 2K sand, very fine grained,
silty, tan (loess?).

2% - 11% sand and gravel, interbedded
horizontal bedding, well
rounded pebbles, loose sand
medium grained. ‘

Percolation tests in 1' x 1' x 1%' hole.
Minutes and seconds per inch:
3 25
3 20
3 22
3 22
3 21
Hole DRY. Surface elevation 858.0 m.
T.P,8 Depth feet Description
0 - 2% Silt, sandy, tan (loess?).
2% = 4% Sand, fine grained, well
sorted,
4% - s sand and gravel, interbedded
as above.
7% - 13% Pebbly silt, as above.

meters

1.2

1.5

meters

metars




AKISKINOOK TEST PIT LOGS cont'd.

T.P.3

TIPllO

Cont'd.

Percolation tests in 1' x 1' x 1%' hole.

Minutes and seconds per inch:

Hole DRY.

Depth feet

1 35
1 35
1 40
1 40
1 40

Surface elevation 855.% m.

Description

sand, fine grained, as above.

Gravel, fine, rounded to
l-inch diameter.

Pebbly silt, as above.
Water in bottom to depth
below ground surface of
12 feet after 3 hours.

Surface elevation 855.0 m.

Depth feet Description
o - 7% Sand, as above.
7k - 12%

Hole DRY.

Pebbly silt, as above.

Surface elevation 853.2 m.

Depth meters
0 - 1.7
1.7 - 2
2 - 3.8
Depth meters
0 - 2.3
2_b3 - 3.8




AKISKINOOK TEST PIT LOGS cont'd.

T.P,11 Depth feet Description Depth meters
0 - bk sand, as above. 0 - 1.7
5l — 12% silt, clayey, bedded with 1.7 - 3.8
k-inch thick beds, fine
grained sand partings on
beds.
12% - 15% gand, as above. 3.8 - 4.7
Percolation tests in 1' x 1' x 1%' hole.
Minutes and seconds per inch:
1 45
1 50
1 50
1 50
Hole DRY. Ssurface elevation 852.5 m.
T.P.12 Depth feet Description Depth meters
Q0 - 10% sand, as above. 0 -~ 3.2
10% - 14% Pebbly clay, as_ above. 3.2 - 4.4
Hole DRY. Surface elevation 850.4 m.
T.P.13 Depth feet Description Depth meters
0 = 3% silt, sandy, tan. 0 - 1.1
3 - 11% Sand, coarse grained, 1.1 - 3.5

with pea gravel inter-—
peds, cross—bedded, grey.

percolation tests in 1' x 1' x 1%' hole.

IT~T ~ MLV

Minutes and seconds per inch:

30
35
40
40
40

gurface elevation 852.1 m.

[ T OO L o




AKISKINOOK TEST PIT LOGS cont'd,

T.P.1l4

T.P.15

T.P.16

Depth feet Description _ Depth meters
0 - 5 Sand, as above. 0 - 1.5
5 - 9% Silt, well bedded, as in 1.5 - 2.9
T.P.11 with a few pebbles.
9% -~ 1l1% Sand, coarse grained grey. 2.9 - 3.5
Hole-DRY surface elevation 852.7 m.
Depth feet Description Depth meters
0 - 1% Silt, sandy. 0 - 0.5
1% - 5% Sand, as above. 0.5 - 1.7
5% - 10% Silt, well bedded, as in 1.7 - 3.2
T.P.11.
10% - 11% Sand, coarse gralned grey. 3.2 = 3.5
Percolation tests in 1' x 1' x 1%' hole.
Minutes and seconds per inch:
6 35
6 35
6 35
6 34
Hole DRY. Surface elevation 853.4 m.
Depth feet Description Dgpth meters
0- 5 sand, as above. | 0 - 1.5
5 - 10 $ilt bedded as in T.P.1ll. 1.5 - 3.0
Hole DRY. Surface elevation 853.5 m.




Cliff

Springs

KK

EE

FIELD OBSERVATIONS

- Bequence of finely layered silts and fine grained

sands, brown to tan. No seepages from cliff face.
Small talus slope at base of cliff above muddy
beach.  Beach is wet but no streamlets observed.
Beach may coincide with silty clays encountered in
test holes.

small arcuate cutbank. No standing oxr flowing
water visible where spring should form.

Small streamlet forms where spring should be.
Spring flows from steep bank at less than an
estimated one gpm.




77~046

¥ Hole 1

*# Hole 1A

ARISKINOOK

TEST HOLE LOGS

Elevation 841 m

Tan silty very find sand.

Silty very fine sand,
water-bearing, static
water level at surface

Silty clay, pebbles,

Hard silty clay, stoney,

Depth feet Description
0 - 30
30 - 35 Tan medium sand.
35 - 55 Grey silty clay.
55 - 60 Stoney clay.
60 - 70
slight flow.
70 - 75
till-like.
75 = 90
till-like.
90 ~ 100

Soft silty clay, pebbly,
till-like,

Elevation 84l.6 m

Depth feet Description

0
6
26

32

36

o
26
32

36

40

Tan medium sand.
Tan silty fine sand.

Tan silty fine sand, stones.

Grey silty fine sand, stones.

(static water level 0.6 m)
water-bearing.

Grey clayey stoney silt,
compact, till-like.

Depth meters
0 - 9.14
9.14 - 10.67
10.67 - 16.76
16.76 - 18.29
18.29 21.34
22.86 - 27.43
27.43 - 30.48
Depth meters
0 - 1.83
1.83 - 7.92
7.92 - 9.75
9.75 - 10.97
10.97 - 12.19




AKISKINOOK TEST HOLE LOGS cont'd.

¥ Hole 2

* Hole 3

Elevation 844.6 1

Depth feet
0 -~ 15
15 - 18
18 - 25
25 = 42
42 - 47
47 - 58
58 - 64
64 - 100

Description

Tan silty fine grained
sand, some medium grained
sand interbeds.

Same, few pebbles.

Tan fine sand.

Tan silty fine sand, wet.
Grey silty clay, plastic.
Grey clayey silt.

Grey silt, hard.

Clayey, sandy silt, soft,
fine grained sand interbeds

water-bearing (static water
Tevel 14.40 m).

Elevation 848.9 m

Depth feet Description

0
14
18
29

38

46

14
18
29

38

46

47

Tan silty fine sand.
Same, damp.
Same, wet.

Tan sandy silt and gravel,
wet.

Tan silty medium sand and
gravel, compact.

Grey silty medium to coarse
sand and gravel, wet,
(statlic water level 11,39 m) .

Depth meters
0 - 4,57
4.57 = 5.49
5.49 - 7.62
7.62 - 12,80
12.80 - 14.33
14.33 - 17.68
17.68 - 19.51
19.51 -~ 30.48
Depth meters
0 - 4.27
4,27 - 5.49
5,49 - 8.84
8.84 - 11.58
11.58 = 14.02
14,02 - 14.33




AKISKINQOK TEST HOLE LOGS cont'd.

Hole 3

* Hole 4

* Hole 5

Cont'd.
Depth feet
47 - 54
54 ~ 58
58 - 85
g5 - 100

Description

silty gravel, hard.
Grey silty sand, wet.

Same, some pebbles,
stiff.

Grey clayey silit, few
pebbles, stiff.

Hole bored with very little
slippage.

flevation 853.7 m

Depth feet Description

0 - 13

13 - 40

Tan medium sand to coarse

Stoney silt, hard +ili-like,
some fine sand interbeds
with water {static water
level 4.34 m).

Difficult boring and poor
sample recovery.

Elevation 853.4 m

Depth feet Description
0 - 16 Tan siltj fine sand.
16 - 21 Same, stoney, wet.
2l - 28 Grey silty fine sand and
stones.
28 = 35 Grey clayey stoney silt.

Depth meters
14.33 = 16.46
16.46 - 17.68
17.68 - 25.891
25,91 - 30.48
Depth meters
0 - 3.96
3.96 - 12.19
Depth meters
0 - 4.88
4,88 - 6.40
6.40 - 8.53
8.53 - 10.67




AKISKINOOK TEST HOLE LOGS cont'd.

Hole 5

* Hole 6

Clayey silt probably with
water—-bearing sand inter-
beds, most of cuttings

Cont'd\.
Depth feet Description
35 - 44
lost.
44 - 46

Grey clayey stoney silt,
stiff.

Elevation 844.3 m

Description

Depth feet
0 - 7 Tan silty fine sand.
7 ~ 12 Grey sandy silt, wet.
12 - 17 Grey sandy silt, hard.
17 - 22 Grey sandy silt, soft, some
fine water-bearing interbeds.
22 = 27 Grey stoney silt, hard.
27 - 32 Clayey silt, poor recovery,
water-bearing.
32 - 37 Grey stoney silt, soft, poor
recovery.
37 - 42 Grey stoney silt, hard.
42 - 52 Grey stoney silt, soft.
52 - 72 Grey stoney silt, medium stiff,
a few pebbles.
72 = 117 Same, soft.
77 - 87 Same, pPOOr recovery.

Depth meters
10,67 - 13.41
13.41 - 14.02
Depth meters
0 - 2.13
2,13 - 3.66
3.66 - 5,18
5.18 = 6.71
6,71 - 8.23
8.23 - 9.75
9.75 - 1i.28
11,28 - 12.80
12.80 - 15.85
15.85 - 21.95
21,95 - 23.47
23.47 - 26.52




AKISKINOOK TEST HOLE LOGS cont'd.

Hole &

Cont'd.

Depth feet

Description

87

92

92 - 100

Same, poor recovery, traces
of very fine sand interbeds,
water-bearing.

Stoney silt, stiff. Traces
of medium sand interbeds.

- Hole 6 samples poor in upper
section due to auger slipping.

- Log above 11.28 meters should
be ignored.

* Hole 6A Elevation 844.6 m

* Hole 7

Depth feet Pescription
0 - 14 Tan fine sandy silt, loose.
14 - 37 Same, compact.
37 - 40 Dark brown silty fine sand,
wet.

- No distinct layering visible
in upper 37'. Hole bored
with very little slippage.

Elevation 84l.2 m
Depth feet Description
0 - 3 Tan silty gravel.,
3 - 45 Tan sandy silt.
45 = 66 Tan silty sand, wet.
66 - 71 Grey brown sandy silt, stiff.
71 - 100 Grey silty clay, stiff.

Depth meters
26.52 - 28.04
28.04 - 30.48
Depth meters
0 - 4.27
4,27 - 11.28
11.28 - 12.19
Depth meters
0 - 0.91
0.91 - 13.72
13.72 - 20.12
20.12 - 21.64
21.64 - 30.48




AKISKINOOK TEST HOLE LOGS cont'd.

* fHole 8 Elevation 844.8 m

Description

Depth feet
0 - 28
28 - 30
30 - 32
32 - 34
34 - 37
37 - 51
5L - 78
78 - 100

* Please note these test holes are shown as 78-1 to 78-8

Tan sandy silt.

Tan medium sand, wet.
Same, stoney.

Tan clayey silt.

Tan silty sand.

Grey clayey silt, soft.
Grey clayey silt, stiff.

Grey silty clay, sticky
and soft.

maps and cross-sections.

WO
i—l
i
I

(te}
.

~J
[§31

9.75 - 10.36
10.36 - 11.28
11.28 - 15.54
15.54 - 23.77

23.77 - 30.48

on accompanying




200 30 115 2 R L= I $3100%
SEIIZWITUNW NI wNHW NIVHD
1000 T = D 1o s e g e O . K ) e Ol _ ~ L« 008 u . 1000
1] ¥ 4
gAY I A L RN RN
: : : T
81 A B AT K N A O .
NIRRT TR (AR AT
LA A N AL i T URRE L o2
B | NI 1121 S
e i N g, 3l f ) ! Ly L n oz
¥ _ i [}
T
O A A 1 T
T TR v ! ' _ i l bl 5
: bt / “ w ; _ | __ d : l ek !
TR AR R MO MRAAL N L 410N os E
MM ET iy u [N R R :
m | “_ _w cpou |l ~_ m | ﬁ_w_ ! | oo %
AR AT L p i 5
G Y T _ _ AN on
o } | ] _ A RHE i —
Ui IMARHEN ) m L __JL o
IR O O O D L WA NI AHEH EE
N T 1
(L __ w_ L w Ll w ! “ : w ! “_ L og
T PO L
" l.fl.-l-.l.m k] H —
AREATE I R XE R RAL: SR B A o0y
0l2 002 0¥l ©O) C9 OF 0C 02 9 O/ v geg wmEl T OE 96
28 05 215 3A3iS GYVONYLS S
i ol 2
UOT3ENTITSSRIO TIO0S D D
GTE - 00¢ Id ™ ,omQ O.MQ.!I[]IOHQ
£ 3 oot stsATeue &Ip sSTSATERUR pPoyseM
9762 0S . . x 3
266 . 0¢ 8L/6/6 °3ep ISATTO uMmoxqg q psTcues
6" Lo . 9L Ze — 1 uadep ¥ o1dues TE oToH
MHMM , w o | G6/€6 ABMUDTH v0L -1 0 xoUi0) "M's  UOTIEOOT
366 57T % Z9T IDQUNU IDPIO Dleg TeTasaew zo odAL
0°00T v/¢€ ——peE ZoqUNU ©TTF POFTUIT UXorsol SOT351b0T puel FUSTID
buTtssedg % PZTS 2ADTS : _ o .
STSATRUY ®ASTS omuwﬁm Mﬁmwm@r.@w %

STAEND NOILLYAYED

Jurisourduy WUBHISH



.M ﬁ 2 0 1S .ﬂ 2 M Bl TR i [ T $318609 B

Qs i NERER) i
SHILIWMHN N1 IZIS NivED -
lsiage] ) . p 10 ) _.._T...o . , O s I O B I L . . s 00 S ...boom
v 1 LR
| AL TR AR i
| 7 11 A 1 .
~ 1 | AL » ! " i il L __ . w w il m 1
i } N i 1
T 3} T ot A AN KO RN 3 R AN LB .
N il T!T # il RN f ot g L)
T T N U 7 L P
it Ak AN A, A b Nl ! e
Al #ﬂ L . _ By _m A Ll o
: R (R N RN RS ov 2
SO T R (IR AL ;
T h P AT .l os %
NI T AR R AR ALL I :
NG LR IR R N il p;
T i L/— I i w_# TR T | W i 1 o9 mn..
! | _7. mani ; | S M_. bt a
Ly M ﬂ‘ = _ i HM _ M _Mw _ w oL 3
IR R ik ' l 4 IR
i E | P i l i b¢ |l ¥ 3 .
O by RN m; _ N [ Ak P _ e
T T T _ ; | T T e
e el i , | ! ! N .l
AR _ T T[] T .t
NRUEE: f T M ] _ _f; y L an a i ! o8
R i L LS
o T T AT S L oo
0lz oz oyl 00 G9 O¥ o€ 0T 3 O/® v peg wed FIE LS9 LS
08 05 N.N_.W TASIS QHYANVLS S
, ‘ ) n_ o)
LS . UUCH _ UOTIBROTITSSRID TTOS o] 0
0°09 00T+ g9 0€ - 01
M G a
€ 0L UGE +d T a
Yy T stsiteur Aap mam%adﬂm DOUSEM
8708 5T# _ 8L/6 AW 93P ISAT10 d % umolad *d Eq patdues
08 . ote T - Zswder g - o1dues T °TOH
0~
o.mm mwww C6/E6 AemubTH ¥0L ~T1°Q ISUIOD "M'S UoT3ed0T
6 Lo wv/€ 7COT TS qumu I8pIO ZeTo—kaTts  LeTIX@3Bu 20 =dAL
U UuL ¢/ 1L TPGg ISqunU STTF PSRITWTT UISISSM S5T351b0T puel FUSTIO
purssed % 22715 2A9TS o : .

z7dwes I93°WOIPAH FO STSATRUY 948TS

'p1p SUNISAL P
Jurisonisuy URHYOISRL -

A AN

—  S3IAMND NOLLVGVYD




R . i | AR T s | [ ] P
T ¥ 1S o i e $19000
SUILIWITUA NI 3ZIS NIVHD
1000 ¢ 100 ' ¢ 4O [o3 ] ' . ot “ MA ielsl] _ : ’ ’ OOOOw
i S MR A 1
L 1t AL R AU o
LN ! { : ~ . ; T
T~ Lt ] " T m w M w IR “ i
i s { i
—— NI R “ ﬂ ; | § N Wm - oz
— 4 3 1 ) 1} H ¥ " —
l..r/ W ]lrw” n slw M p um w __ _ _MM ! |
N _ i w i, 31 “ ; _ , AIRALI “ o .
m 1 N TR AL . L 2
D NN A R I RGN A “
<P I ! ] I I [ il i %
! i “ : m m T “ “_ 1 2
_ M L1 Ll _ ! _ i g4 N AL i os &
I L [N R 1 :
AR IR AR _ i L s 1 0o 2
AR A LD iy s pleld |k 3
[l I 1 b l H x
! M -t “ “ ! I | _ s “ ! oe
AL o L e
AR |1 “ ML i R
i L I 1 .
| TR IR AT T
Wi L 1 { i .
T A may Ay } i “ | et L o0}
0Lz 00z 0¥ ©O) G§ OF 0f 0T 9/ Ol8 v omEm wEl MIE L8 9 6
08 0F  .7iz 3AZIS QUYONVLS 'SR :
. i . o
UOTIBDTITSSRID TTOS Sw 2
8-¢T1 £100°0 1d ™ . omQ lllliiillomm. OHD.
m.mw mwwm.w. _ stsAyeue Kip — sTsATeu® poysey
T 0500-0 SL/6 e @3ep TISATIO W ¥ uhoig @ 44 poTdwes
L"92 £€800°0 TET < %8 yzdop g~ oTdues TE 2T0H
¢ 0t 1Ll U
c e G6/c6 ABMUDTH 0L ~1°Q 42UI0D "M °S UoT3EDO]
6~ F "0 . .
£°8¢ 0£0°0 7291 Jaqumu I2PAQ AETO—AJ[LS T[ETI23=W 30O o2dAL
0'tv LY0 "0

putssed %

2ZTS 249TS

STSATRUY IO93}2WOIPAH

—  STIAMND NOILYGVHD

TIFCE IoqUINU DTTF Pod TWLl UL91SOM SOTISTOOT PLEI JUSTTD

°p3T  SuWIIsSS ] B
wm_m,m@@ﬁmmmm wWBHIO. .
S . . , .




i WRiE T oo [

mmﬂmmmm % szT8 m>mam

mam%a@ﬂm m>mam

‘SAAEND zo_m.?aé@..

ey 4
] ES i CETU) 4 §312009 L
] SHILINMTIR KN m.N.mW NIVHD
1000 ! 00 T T NE IR, 5.) ) ppoa s Ot y ; o1 ot ot 2 100 it .L.OOOnm.
T T T q ]
R T ST LA IR
BB T 1 It T T Ty Tt T 11 )
| a1 w1 T A o AT
Ol LSty b [N R i i e
| AT NN R RN AL S ik L _
] T ] i i i . ¥ ! N i i
NI m_m T A LRI or .
M ! WX*M_ TR WO ALY L =
L s g A1 L N U111
U SR e :
, | i | R _ 3
T L os 3
1 H “ d_. _ /~ w 1 _ | i # i “.mL ! o
i ~ R _ p;
et 1 , . : i cs £
LR L | TR o
RN i AR 3
JRET RN I ! A o 3
A _ R TN
3 ¥ ¥ 3 L] 3 ] T 1 .
L IR SRR _ L bl L os
LTS [N R ARSI
T NI AT s
I ! __ ﬂ__ ) m/ ¥ _ m_ ! w # _“ 4 _” o
: | IR R PR AU RE SO0 sy ey .
oazobzow oo 09 Oy ocoz 9l R v SR el AZ L 9. .
03 0% NN__m .u>mwm OK<OZ{FW -
UOT}ROTITSSRID HHOm.kliliiliwﬁsU _ °5
_ . oy ——— 9% 0€4 0T
m.wﬁ mwm : - gTs&ATeue Kap sTsATeuR DOUSEM
1°6¢ _om _ 8L/6 AW .oum@. TSATIO ¥ 3 unold g Agq mm.ﬁ.m.amm
M“MM . wm T =TT uadep o) ~o1dues 7E — 910H
% — _ ‘ 575 KeRubTH YOL TT°Q Feuro0 HS GOT3R00T
6°66 RS % @Nﬂ M@%Ba I9pIO . pUEs amﬁﬁma;o 2dAL
001 87¢ mew Hmnaﬁg maﬂm @muﬂﬁaﬂ ﬁmmymmz muHumaUOA BUET JUSTTD

D317 mfwgw w SR
@ﬁz@ﬁwﬁm Muﬁa L

L




w e Sreslte e .a.l..Hw:..Vs.a.l“..».li..;!...%h..g‘....Ui.ll T e i MDA I W(ﬂm_nr_._.lsznlu.:\Uv.:u: .v|_t_)._.m.u..xn_»ﬂit.lw»l.lmwn.wwooi:|| i.ln.m.._..r_.m B w = x“ - —
wm. ﬁ D W IS ) ETRS) i S0 \—
R i SHILIWOTUR NI m.Na NIYHD
1ooo \ 1 1 plejge) ’ J H_ ‘.a.o i ! 1 a1 r { ! ‘ot T “ 1 L] _.Ooa m J A ..0000—.
0) "] T ]
rLﬁ_ AN w F gt IR RINE
R I m HE I il AT b w’ i .
A A was ._ H—t——re o
i Lt ! | i | ; m m “ AL _
A R T N R A oz
H ' 1] _ £l T H ()
I | A A | T R o AR L
. { 1t . L ! Y _ 1 ! i _ pak w ]
Al 1 L | | . Iy ¥ ot
IR N ! | I REE R . a
N T T HEW | ! R ! )
1 1 I [ 1 { ] _ i 1 m ! “ m
T N A 1 I [ M =T or 2
| Ll _ " _ TR O 2 R i
TRIA “ | P TR g os Z
IR M _ L g L ERETT Co2
N f RN m _ ! I AL T 2
AR , IR (AT @ i
/ 1 ] “ ey ! b : | ! ! “ ” L B
A/ _ , W _ I t _ _ _ M W “ _ w oL .an
N\ U W ) IR | iLh |
| ) T ¥ T T
i A N A A 00
RNARIL A I AR R R T
/_f/_ ! : ! ! “ | i : 1 m ) ! “
_ um-l 1 ¥ F .m T m 1 d Pt ™3 [w]:d
I « ,L_r/,. ; __ * : _ ﬂ ﬂ : M .
1 | m _ .ffr’.«l ...|_._ _ “; _/ﬂ(\ | W _ 1 _ _,
T § 1 Y (3 o ) 7 T o) Y
012 00z okt 0Ol 09 ow o¢ om 91 -ote v S wEd mIE LS9 L6
es o5 mN_w m>.m,m QUYANYLS ST
. h . .. : L U
UOT2eDTITSSRTO [TOS =y ———")
14 - - 09 08 0T
o ) - gTsATeUR AJXP ‘ gsTs&TeUuE POUSEM
6-06 S 00¢ 776 KO~ 93ep | TSATTO0 “W § umoig -4 4d petduwes
L°96 . °  __.___00T T = or widep T @ ordues Zk . °TCH
m.mm o : mm $6/€6 AEMUBTH $0L 1 d 3O xo010) "MS UOT3ROOT
00T S o & TZ9T  Jequnu I8pIo T ABTO-AITELS Terxs3ew 10 SdAL
00T . - o . OT# ‘rliHﬂwwi.ngﬁss mﬁam Umpaﬁﬁq ghmpmmz SOTISLbOT PUET AUSTTO
mqﬂmmmm % . 9ZTISg mhmAm . o o

am Hmpmﬁouﬁmm mo mamhamﬂd mbmAw

~ SIANUND NOILYAVED

D1Y muﬁm@.w Mw .“ | ) __._.., ]

mmww@mﬁmmu ﬁ.,m%@fa 1




N ER) w E?ui ] W s _ runoo : § . —~ )
K w0 L8 T i T q $318003 .
; ) SHILIWOIN NI w..N_m NIYHD
1000 \ g00 e 5O R . 4401 . L ot P " 00t : o0
1 e
H L L A 1
] 11 R o SRS T AR
e L LN TR [
13 “ L3 T h
. NEAT A I O S R RN i o
N H ST ( m (A _M% (18
N O P e v T Gy b b ety b oc
N I 7 | v 1T ¥
\ AN {1 I RN R N XTI
Al SR Rl TR R P . B
[ i N { 1 e H - i m
; _ bt w : i “m m _: = 2
_ bl | ! q | I I L z
S I ERUE IR _ T ! ¢ 3
< m L _ _ “ w i Lt ©
I 1 i : <
IRl R} ] _ ) L AL o8 %
] ¥ I M { { H
\ NN ! 5| il 1R M “ 3
A TR m | RN AR E
i =T [ _“ - Fy 0 oL .
/z AR - i iy HAH |
\ L} Lt b r i, ! | A B LA A DO o8
31 RN W O A
r : _. M ! _ M md { ! _HW m ! 08
HH—H - | e |
ARl L LU L oo .
042 002041 OO/ 09 OF Q£ 02 9 0I8 v e wel FIE L8 L8
03 0% MN_W N>w“m GE_{OZ««FW 1 ' '
: UOT3BOTFTSSRIO TTOS “Ty = 5
L°¢T £€T00°0 Td ™ , omm omQ oHQ
8761 1e0070Q ' ) :

T o TT00°0 ) sTsATeUuR AIp sTsATeUR pPOUSEM
S 0e ... 190070 §1/6 AeH 23%D | TSATTO Y ¥ umoTg ~g A9 perdues
678E . 780U — oa,ﬁmm@ & otdues 75— oTon
. 28 $6/€6 ASAUBTE. 707 10 X9UX00 A5 UOTIE00T .
=y .mmowc Hmﬂ&ﬁﬂ ;m@no >mHo >pﬁam Hﬁﬂumpmﬁ J0 mmmaw
£°.28 . ¢ 920" o_

guTssed g - ‘ozT1S mbmam
STSATRUY Mopmaoumhm

®m>330wﬁﬁ <Q<m®

qm

. mmﬁwmaw ﬁ
_,mma@mﬂmmﬁm.

‘wBpIe.

..

Hmmwi.nmﬂﬁsc mﬂdm @mprﬁeﬂ UISTSIH moapmmbog pueTs pﬂmaa0m




- P E0 1S “ 4 i eﬁéﬁ “l.ﬁw&i@ Y - w,%é ) w §1009% _
SHILIWTTN NI w.wa NIYMD
jSeloyel Y e __ H_ _..h_u _ ~ ' e MO._. ﬁh ‘A_u_.w _. w _ —h ___.Ooﬂ w ; ..OO.UO‘.
T Al _ R e e e i |
s “ _ L ft—it S ] - M_ g o
NN K Pl |
~ RN | L N
N 1N {1 N N A _
X T T e .
N, TN R R FR R R A Ll 3
N L T e e AT i 8
! T} I } I H i - ov 2
Pty g ! | SR N i 3
) IR w AN R A i os Z
\ D A AR R N 1A :
\ B0 I A
\ fElEE SN 1
\ IR m OO N AT A . X
A A A RN BT I A AN
\ H )] AR [ I oa
NIRRT R NN
BV A S O e
P b
L L NN RIEE I oo
047 002031 00/ 09 O¥ 0 07 9 0I€ ¥ S el MIRE S 9 L6
OF 95 45 3a3is cuVANYLS ST
UCTJBOTITSSBTO TIOS Ty oo
0°91 LT00"0 T4 ™ 094 084" 0Tq
v ve 07000 , o
67 TSUT™ 0 STSATRUR AP STsATeue paysey
g-s¢ 6.00°0 §176 KeR °3eP ~TUTEIBATIO ¥ 5 ukoxd & Aq perdures
T I e g e s
ol c170°0 S6/¢6 ABMUDTH .$0L "1°d JISUIOD "M °S WOHumoog
16 80c0°0 T yzoT  APqunu I2pIo ABTO—A3TIS TeTASIRW 30 DdAJ
T Ve TZva U —FTE IOQURU OTTZ - JUeTTD
bursseg & - SZTS DADIG

STSATRUY I9313WOIPAH

SIAHEND NOCLLVYGVHD

‘P11 Stnsel P
Sursosurduy wWeYOISY.




CONCRETE BOX

GROUND SURFACE

— CONCRETE SEAL

BIRDSEYE GRAVEL PACK
IN § IN. DIA. HOLE

PIEZOMETER TUBE 3 N,
DIA. PVC WITH 1/2 IN.
HOLES AND LOWER 16 iN,
COVERED WITH FLYSCREEN

SCALE 1:10
LENGTH AS SPECIFIED

PIEZOMETER DETAIL

BROWN ,ERDMAN & ASSOCIATES LTD.




