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FOUNDATION INVESTIGATION REPORT
for
Henley River Bridge Widening over Twelve Mile Creek
St. Catharines

W.P. 199-00-00 Site 18-138-104
Central Region

Introduction

This report summarizes the factual information obtained from a previous foundation
investigation conducted for the widening of the proposed Henley River Bridge in 1986 under WP
8-86-00. The report was updated to include additional information. The work was carried out at
the request of Central Region, Structural Section.

Site Description
The site is located at the crossing of QEW and Twelve Mile Creek in the City of St.Catharines.

The creek lies in a preglacial valley with slopes dissecting beds of sand, silt and glacial till. The
rising lake level has drowned the valley and created the lagoon known as Martindale Pond.
Outside the valley, the terrain is relatively flat. The elevation of the QEW in the area of
investigation varies from EI 90.0 to 92.0 m. The valley is approximately 18 m deep and 135m
wide. Based on the boreholes advanced in the creek, the creek bed elevation is estimated at
73.5.m. The creek is approximately 82 m wide at the bridge and the water level measured in
October 2002 was E1 78.9.

The existing Henley Bridge is a 6-span twin concrete arch structure. Originally constructed in
1938, the structures and substructures were widened on both north and south sides in 1988.

Slopes beyond the bridges are stable and vegetated. The forward slopes beneath the structures
are scarred by erosion gullies, some of which are over 1m in depth and width.

Physiographically, the site falls within the Iroquois Plain and consists largely of thin deposits of
sand overlying extensive cohesive deposits (after Putnam and Chapman, 1984, The Physiography
of Southern Ontario, 3™ Edition). Land use is primarily commercial and recreational.

Investigation Procedures
i) Field

A foundation investigation was carried out by the Foundations Group for the existing structure
widenings between 86 02 12 and 86 04 17. The fieldwork consisted of fourteen boreholes. Eight
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boreholes (BH's 1, 2, 9, 10, 11, 12, 13 and 14) were advanced using a track-mounted auger
machine equipped with hollow stem augers. A diamond drill equipped with BX and NX casings
was used to advance the remaining boreholes (BH's 3, 4, 5, 6, 7 and 8).

One boring was carried out at each of the proposed footing widening locations. The boreholes at
the footings were advanced to depths of between 13.4 and 29.3 m. Disturbed samples were
recovered by means of a 50 mm O.D. split spoon sampler driven into the ground according to the
specifications of the Standard Penetration Test (ASTM D 1586-8). The samples were retrieved at
0.76 m intervals for depths of up to 10 m, followed by a sampling interval of 1.5 m to the
borehole termination depth. Vane tests were carried out at representative locations when soft
cohesive soils were encountered. The boreholes were backfilled upon completion.

Groundwater elevations were obtained by measuring the water levels in the open boreholes prior
to backfilling.

MTO Central Region Surveys and Plans Section provided survey information for the boreholes.

ii) Laboratory
Laboratory testing was carried out on representative samples to identify and determine the
physical properties of the subsurface deposits including:

Natural Moisture Content

Atterburg Limits

Grain Size Distribution

Bulk Unit Weight

Unconfined Uniaxial Compression

The results of the laboratory tests are plotted on the Record of Borehole sheets and on Plasticity
Charts, Figures 1 and 2.

Subsurface Conditions
General

The definitions of the soil types and boundaries were developed as part of the original foundation
report for the 1988 structure widening. Subsequent to that foundation investigation, the
classification of cohesive soils at MTO was revised. The silty clay deposit encountered across
much of the site is a low plasticity material and would currently be identified as a clayey silt
deposit. However, for the ease of presenting the data, the original classifications have been
maintained for this report.

The Twelve Mile Creek crossing extends for approximately 225 m. The depth of the valley is in
the order of 12 m deep. The subsoil encountered at the site consists of an extensive deposit of
silty clay within the valley slopes and a variety of alluvial deposits within the valley floor. The
overburden at the crest of the west slope extends for a depth of 27.3m and overlies shale bedrock
encountered at E1.63.9. At the top of the east slope, the overburden is 28.8 m, overlying the shale
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bedrock encountered at El. 62.6.

Within the valley, an organic silt to clay deposit extends below the silty clay deposit on the west
side of the creek. On the east side coarser granular deposits were encountered. Cobbles and
boulders were encountered at varying elevations across the site. Within the valley they were
present within the non-cohesive fluvial deposits. BH 10 was terminated in a deposit of gravel,
cobbles and boulders encountered at El. 67.1.

Shale bedrock of the Queenston Formation was encountered in all but three boreholes. The
surface of the bedrock across the site varies from El. 62.5 and 66.8.

The groundwater level was measured in the open boreholes and was present at depths varying
from 14.8 m at the top of the valley slopes to 0 within the valley. Generally, the ground water
levels were consistent with the elevation of the creek.

The boundaries of the various strata, together with field and laboratory test results, appear on the
Record of Borehole Sheets appended to this report. The locations of the borings in plan and the
stratigraphical profile are shown on Drawing No. 88600-A. A detailed description of the
subsurface conditions is given below.

Gravel, Sand, Clay and Asphalt (Fill)

A 1.4 m thick non-cohesive fill deposit containing varying amounts of gravel, sand, clay and
asphalt was encountered only in BH 4 (East Pier). From standard penetration testing an N value
of 34 was obtained, indicating that the fill is in a dense state.

Silty Clay

A surficial deposit of cohesive low plasticity silty clay was encountered in all but four boreholes.
The clayey silt is the only deposit encountered in BH 13 advanced at the west end of the site and
it extends for a depth of 27.3m to the top of bedrock (EL 63.9). At other locations, the thickness
of the deposit ranges from 1.5 m within the valley to 26.5 m at the crest of the east slope. It is
occasionally interbedded with granular seams. In BH 4, a zone of cobbles and boulders was
encountered at approximate El. 80. The silty clay stratum contains trace/some sand and
trace/some gravel. N values for this material range from 0, increasing with depth to greater than
120 blows per 15 cm. More typically N values range from 20 to 74, indicating that the clayey silt
is very stiff to hard in consistency. The following soil properties were determined from
laboratory testing carried out on representative samples:

Range Average
Moisture Content (w) 5-30% 14.5%
Plastic Limit (wy) 11 - 26% 16.1%
Liquid Limit (wp) 17 - 44% 26.5%
Unit Weight (y) 20.6 - 22.8 kKN/m’ 21.7 kN/m’
Shear Strength (kPa) 80 kPa
Sensitivity 6
Unconfined Compressive Strength 156 kPa
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The Atterburg limits test results are plotted on the plasticity chart in Figure 1.

Silty Sand to Sandy Silt

A non-cohesive deposit of silty sand to sandy silt was encountered beneath the clayey silt stratum
in boreholes 1, 2, 3, 5, 6, and 14, and interbedded within the clayey silt stratum in BH's 11 and
12. The thickness of the silty sand to sandy silt ranges from 1.3 m thick in BH 11 to 8.3 m thick
in BH 3, advanced on the east side of Twelve Mile Creek. The sand to silty sand deposit extends
to bedrock in boreholes 1, 2, 3, 5, 6, and 14. N values ranging from 9 to in excess of 120 blows
per 30 cm were obtained from Standard Penetration testing. More typically the N values
exceeded 120 blows per 30 cm, revealing that the non-cohesive deposit is in a very dense state of
compaction. The composition of the deposit makes it susceptible to disturbance under conditions
of unbalanced hydrostatic head. Based on laboratory testing carried out on representative
samples, the moisture content of this deposit ranges from 7% to 25%.

Organic Clay/Organic Silt/Peat

Organic deposits were encountered in BH’s 9 and 10 advanced along west bank of Twelve Mile
Creek. Organic pockets were also present within the upper silty clay deposit in BH’s 5 and 6
located on the east bank of the creek. On the west bank, the organic material varied from 2.3 to
5.3 m in thickness. It was encountered between elevations 71.3 and 76.6. The N values ranged
from O to 11, but were typically in the order of 2 to 4, revealing a consistency of very soft to soft.

Range Average
Moisture Content (w) 38-119% 70%
Plastic Limit (wp) 21-31% 26.2%
Liquid Limit (wy) 17 - 44% 39.4%

The Atterburg limits test results are plotted on the plasticity chart in Figure 2.
Silty Clay to Silt

A cohesive deposit of low plasticity silty clay to silt was found in BH’s 7, 10 and 12. The
deposit was encountered between elevations 65.3 and 67.3 and varied in thickness from 2.5 to
4.9 m. It was composed predominantly of silt with the occasional sand seam. N values for this
material ranged from 23 to greater than 120 blows per 30 cm. Generally the N values were
greater than 100, indicating a hard consistency for the deposit. The following properties were
obtained from laboratory testing:

Range
Moisture Content (w) 16 - 24%
Plastic Limit (wp) 14 -15%
Liquid Limit (wy) 22 -23%
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Bedrock

Bedrock was proven in all boreholes except BH’s 2, 10 and 13. The bedrock is shale of the

Queenston Formation. The following are bedrock elevations encountered at the borehole
locations:

Bedrock Elevation

Borehole Weathered Sound
1 - 62.6
3 63.2 62.9
4 65.3 63.0
5 63.5 62.6
6 63.8 63.0
7 65.2 63.5
8 66.8 65.3
9 64.2 62.9
11 65.0 63.7
12 653 63.9
14 63.7 63.1

Groundwater Conditions
Water levels were measured in the open holes at the completion of each borehole.
At the time of the investigation in 1986, the following groundwater elevations were measured:

Borehole Groundwater Elevation

1 88.5

2 76.6

3 76.2

4 Not observed
5 78.7

6 78.7

7 78.7

8 787

9 79.3

10 78.4

11 80.9

12 80.0

13 89.0

14 82.0

The creek elevation recorded in October 2002 was 78.9.
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Miscellaneous

The original foundation investigation was carried out by Paul Payer, Sr. Foundation Engineer, in
1986. This updated report was prepared by B. Bennett, and was reviewed by D. Dundas, Senior
Foundation Engineer.

Betty Bennett, P.Eng.
Foundation Engineer

David Dundas, P.Eng.
Sr. Foundation Engineer
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EXPLANATION OF TERMS USED

IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING

FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (S5imm O.D. 60° CONE ANGLE ) DRIVEN BY 475 )

IMPACT ENERGY ON ‘A’ SIZE DRILL RODS.

ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

DENSENESS:

THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.

cy (kPa) 0-12

12 -25 25-50 50 - 100

100 - 200

>200

VERY SOFT

SOFT FIRM STIFF

VERY STIFF

HARD

COHESIONLESS SOILS ARE DESCRIBED ON

THE BASIS OF DENSENESS AS INDICATED BY SPT N

N (BLOWS /0.3 m) 0-5

5-10 10 - 30 30 - 50

>50

VERY (OOSEF

LOOSF COMPACT DENSE

VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.

RECOVERY:

MODIFIED RECOVERY:

3m

VALUES AS FOLLOWS:

SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

JOINTING AND BEDDING :

THE ROCK QUALITY DESIGNATION

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

(RQ D), FOR MODIFIED RECOVERY, 1S:

L RQD (%) 0 -25 25-50 50 -75 75 - 90 90 - 100
VERY POOR POOR FAIR GOOD EXCELLENT
SPACING S50mm 50 - 300mm| 0.3m - Im Im- 3m >3m
JOINTING VERY CLOSE CLOSE MOD. CLOSE] WIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

$'S SPLIT SPOON TP THINWALL PISTON m, kpa™!
WS WASH SAMPLE OS  OSTERBERG SAMPLE Ce 1
S T SLOTTED TUBE SAMPLE R C ROCK CORE Cs 1
B S BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY Ca 1
CS CHUNK SAMPLE P M TW ADVANCED MANUALLY <, m?/s
T W THINWALL OPEN F'S FOIL SAMPLE H m
T, 1
STRESS AND STRAIN U %o
u, kPa  PORE WATER PRESSURE oy kPa
A 1 PORE PRESSURE RATIO % kpa
o kpa TOTAL NORMAL STRESS 7 kpa
o' kpa EFFECTIVE NORMAL STRESS c’ kpa
T kpPa SHEAR STRESS ¢ -°
0, .0,.9, kka PRINCIPAL STRESSES <y kpa
€ % LINEAR STRAIN by -°
€, .6, & % PRINCIPAL STRAINS 7 kPa
E kpa MODULUS OF LINEAR DEFORMATION T, kpa
G kpa MODULUS OF SHEAR DEFORMATION 5, 1
n 1 COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOIL
A kg/m3 DENSITY OF SOLID PARTICLES e 1,% VOID RATIO
)’S kN/m® UNIT WEIGHT OF SOLID PARTICLES n 1, % POROSITY
A, kg/m® DENSITY OF WATER w 1,%  WATER CONTENT
%, kN/m’ UNIT WEIGHT OF WATER S, % DEGREE OF SATURATION
P kg/m> DENSITY OF SOIL w, % LIQUID LIMIT
Y kKN/m’ UNIT WEIGHT OF SOIL wp % PLASTIC LIMIT
fé kg/m3 DENSITY OF DRY SOIL wg % SHRINKAGE LIMIT
>é kn/m® UNIT WEIGHT OF DRY SOIL I % PLASTICITY INDEX = W - Wp
Rt kg/m’ DENSITY OF SATURATED SOIL | . LIQUIDITY INDEX * e oeP
Yoot KN/’ UNIT WEIGHT OF SATURATED SOIL ‘e w - w
P kg/m® DENSITY OF SUBMERGED SOIL 'c i CONSISTENCY INDEX = —
Y’ kN/m’> UNIT WEIGHT OF SUBMERGED SOIL €max 1% VOID RATIO IN LOOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHEé\R STRENGTH

SENSITIVITY = —
r
€min 1, % VOID RATIO IN DENSEST STATE
e e
| 1 DENSITY INDEX = 29X =
D €max - ®min

D mm  GRAIN DIAMETER

D, mm  n PERCENT - DIAMETER

¢y ! UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
a m3/s  RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

i ! HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j  kn/m® SEEPAGE FORCE
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REPORT ,CN SOIL EXPLORATION

OFFICE

.

Ontarg

Minisiey of

Tran300r1a10n ang
Commur.catons

RECORD OF BOREHOLE No ]

METRIC

WP __8-86-00 LOCATION Co-ords. N 4781898.0 E 323379.7 ORIGINATED BY _WD
DIST __4 HWY__Q.E.W. ~ BOREHOLE TYPE_ 'Cont' Flight Auger (H.S.) COMPILED BY __DG
DATUM Geodetic DATE 86 02 27 CHECKED BYA_.
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ;m 32 | resistance pior pastic NATRAL =
g«Z 4 1:u|r ¢ ~°yl¢syrgup:$ :mn :O REMARKS
- w | 30| & 20 40 60 80 100 <o z:= s
O« [ = 1 h L L i Wp w w | Sw
ELEV Tia| 2| 2123 | & [sHear strenoth — 3 | crAIN sizE
BEPTH DESCRIPTION 2|3 21 3138 ] 5 [0 unconmmed o siewo vane TER CONTENT (1| 7 |P'STRIBUTION
£z > [ 3Y 2 | e quick TRiaxiAL  x (aB vane |WA (%) (%)
— -
91.4 Ground Surface hd g w 20 40 eo GR SA s1 CL
74
0 /
1 1 | SS b
4 90
/ ss |12 \ F—t 2 12 (86)
d 3 SS | 20 -l—
d SS |23 88
% et
% S SS 143
4 ss | 53 ol—
d 86
/ 7 SS | 62
Silty Clay ss | s9
trace/scme sand /
trace of gravel / SS | 43 84
10 | ss|s0 oF— 15 (94
//
ss | a8 82
Occ. Silt Layers 12 SS | 83
’/ 80
A (13 ] ss a3
78
14 SS | 45 or
V1
15 | ss |53 76
Firm
. 1 |
Hard 74 -
16 | ss . 20 |
; !
4 | 72
|
%
//17 SS | 100423 cm 70
V]
4 68
e
H
18 | ssios QL 0 3 (97
i
66 4
64.9 / I
26. 5 [
Sandy Silt |
! Trace of Clay f
some gravel 5SS Q 64
Very Dense e
62 .6 n ! :
B C ! REC i '
28.8 : !
X4 96% 62
Shale | ~
Sound 22 RC RE.C
60.5 Bedrock NQ |98
30.9 End of Borehole
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EXPLORATION

T.ON SOOIl

1

OFFICE REPOR

Minisiry of
T-ansportation ang
Communicanong

Ontarc

RECORD OF BOREHOLE No 2

METRIC

w P 8-86-00 LOCATION Co-ords. N 4781931.6 E 323366.8 ORIGINATED BY _WD
DIST 4 HWY _Q.E.W BOREHOLE TYPg Cont. Flight Auger (H.S.) COMPILED BY PP
DATUM Geodetic DATE 86 02 12 & 13 CHECKED BYA__
SOIL PR o w | DYNAMIC CONE PENETRATION
OIL PROFILE SAMPLES |, | 3 |Resistance plor NATURAL I
£21 rusre modrite vewo| T | pemarks
6 -3 L 39 < 2,0 ‘10 °10 80 100 o £ s &
sl w|S|lesl 2 . : We W Wil 2%
ELEV DESCRIPTION T3l w| 2|28 | & |SHEAR STRENGTH ko —_— | crAIN sizE
DEPTH -1 232 = DISTRIBUTION
2131 5| 5388 § [0 unconmmeo * FIELD VANE | rer CONTENT (¥ Y
x|z > | &Y | & |eouck TRIAXAL  x_(AB VANE (%) (%)
98.& Ground Level w - w 15 20 25 20 40 60 kN/m3 |GR SA SI Cl
A
1| ss| 22 % '\\
% ss | 24 ™~
\..\
3] ss| 3s 130/ 5 <al
N
4 | ss| 33 88 + 012 (88)
V1 s | ss| 19
6 SS 18
V]
7] 55| 16 86
%
Silty Clay 8 | TW/| PH —_
trace/some sand 9 v PH 84 8(15p) o 22.0 112 57 30
trace/some gravel V] 10 Ss 23
Occ. silt layers d
11 | ss| 29 82
A
12 S 32 1 4 95
p 2 80 o 2
% SS 36
78
14 SS 44
Firm 4-
1
to 76
Hard % SS 14
q
4 74 :
% |
“1 (e ss| 18 o | —1 hs s (80)
// 72
A
70
17 | ss| 150
L
67.6 d 68
23.8
Silty Sand H—=S— 5 15em
some clay 66
Very Dense
|
1
X 64
; SS 83 o m 0 48 40 12
62.7:
28.7: Refusal i
: 62 :
End of Borehole ' )
L i . -
3 s 20

+

x

- Numbers refer to
Sensnlnvnly

1505 (*4) STRAIN AT FAILURE
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OFFISE .REPORT ON .SQIL EXPLORATION

Minustey of
Transoortation ang
Communicanons

Ontarc
RECORD OF BOREHOLE No 3 METRIC
w P 8-86-00 LOCATION Co-ords N 4 781 891.4 £ 323 3608 ORIGINATED BY _WD
DIST 4 HWY_Q.E.W. BOREHOLE TYPE _ Wash Boring (NW Casing) COMPILED BY __WD
DATUM Geodetic DATE 86 04 09 CHECKED BY
DYNAMIC CONE PENETRAT
SOIL PROFILE SAMPLES | & | 2 | RreierancoONE PENETRATION NATURAL =
P73 Ye)
=3 g PLASTIC  moisture tiouo | T REMARKS
= w|$6| % 20 40 60 80 100 HMIT content umit | 2O
g @ . o QE P L 1 1 ! 1 Wp w A 3; &
ELEV ol & | 2|28 | & [SHEAR STRENGTH —_——— GRAIN $IZE
DEPTH DESCRIPTION b3 > < 52 = DISTRIBUTI
=131 = | > |36 | T |o unconrneo + FIELD VANE . y RIBUTION
é z > | &Y o |e ouick TriAxiAL  x a8 vang |WATER CONTENT (%) (%)
86.1 Ground Surface | % : w 20 40 60 GR SA SI Cl
0 113
/ 1 SS 10 o 1 14 56 29
LA
i SS 8
Silty Clay 84
trace/some sand 4 3 53 12 \\
SS 12
trace of gravel \\--\
5| ss| 41 82 E—
1 SS 82423 cm
Occ. silt Layers
SS | 86
80
/ 8 SS 84423 cm a— 1 4 69 26
V1 ss| 83
Stiff SS 58
to N 78
Hard
¥
1 111 SS 43
';'-— 76
12 SS 11
A
1 74
113 | Ss | 48
V1
A1 | ss | 33 72 012 60 28
71.5
14.6
3 SO0 AL3 cm
Silty Sand 70 T
trace of clay > 15 cm H,‘
trace of gravel ;
68 H
ST TO0A20 cm o i 0 64 26 10
v D :
ery Dense 66 ;
SS 23420 cm
|- 64 ;
63.2 .
22.9 _Hz.uhex:ed_‘{ RC | RE
sound 19 c
Shale BQ | 927
61.1 Bedrock’ 62 )
24.4 End of Borehole
. 60
|
; [
| ! X
! ! ! |
+3, x5 . Numbers refer 1o N 2007-2027 FIR 9 (Page 14 of 25)
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OFFIGE REPORLAON SOIL EXPLORATION

Mirstry of
Trangperrabon and
Communicatony 9

Onvarg
RECORD OF BOREHOLE No 4 METRIC
WP 8-B6-00 LOCATION Covords, N 4 781 923.4 E 323 349.7 ORIGINATED By WD
DIST AL HWY . O.E.W. BOREHOLE TYPE _ VWash Baring (NW Caning) COMPILED 8Y __Wp
DATUM Geoderig DATE 86 04 17 CHECKED BY Z :
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ,:““_{m % RESISTANCE PLOTY agrie NATURAL ¥
o b4 TR il Mot =7y REMARKS
= o 3% 20 40 60 80 100 conteny z=
Ol 0 Y A W TN Wp W w, | 5% L
ELEV ESCRIPTION Tlel w218 & [snear strencTh AT A 2 | GRaiN SIZE
DEPTH e =151 2% 8% S |0 UNCONKINED & FiELD vane oyl ¥y [DISTRIBUTION
iz > |V & |eouck tmaxiaL  x 1ap vane |WATER CONTENT (%) 1%}
) Ground Surface | @ : w H 13 20 25 30 40 60 GR 4 SI Cl
0.0 Gravel, Sand, Clay M
.| and Asphalt i "
g6 1) Fill Marerial )L ). 581 34
£l v 86 —
A L2t ssl 39) WW) et 110 69 20
Vg MR TN 1Y r
LA
Silty Clay 41 ecel g9 84
trace/some sand
trace of gravel ] Lsl sei a9
/‘/ 8.0 551 65130 em
71_ss] 81d2s em| 82
g =
481 ss! 81 i 1 569 25
HRIEi g IO 0 ca |
_vouldery . O 80
K AT ANTIN [T
L1
L
/1 13 55124 78
Qee, Silt Layers ¥
/ .
12 551 84
Hard g 76
AL3 | s3] a7
1
74
/1/ 1wl gel an HiO 1162 36
12.2
14.8]  Sand snd Cravel 4
trace of silt 4R TIT0 e 72
Very Dense M
.‘:4.
70.5 4, 9 ,
17. 0
0 A 7
Silty Clay Py B em
some gravel 11
some zand A
vee. sand layers /] 68
Rard r
L/
| ALZTTSSIIIE LS o 66 G . 27 13 50 10
65,3
22.2
RC | REC
$hale : Y L Y T
64
Weathered
Bedroek - ot e et e ] 19 Re | ree
63.2 Sound EQ 72%
25.3 End of Borehole 62
* Water Level
Rot Observed

3 5. Numbers refer to 0
7y %7 "
' Semsitinity 15 -3;5 {") STRAIN AT FAILURE
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OFFICE REPORT ON SOI EXPLORATION
C e

N

. Mirumtry ot
@ Trannporiation snd
Pt Commume ationg ]O
RECORD OF BOREHOLE No 5 METRIC
WP B-B6~00 LD&AT!ON Co~ords N & 781 878.5 E 325 32%.% ORIGINATED BY wh
DIST 4 wwy Q.EN. BOREMOLE Typg  Wash Boring - NX Casing compiLep BY  D°
DATUM Geodetic DATE 86 03 25 CHECKRED BY
. DYNAMIC CONE PERETRATION
SOIL PROFILE SAMPLES |85 | & | o e SONE NATIRAL B
52z PASTIE  moistone MU |y A REMARKS
e w386 ¥ W 4p 40 sp 1op |M™T cowrenr imir} el :
2IElw|Sle5| 3 e W W w38 5
.E_L?rv DESCRIPTION g |z zCzD O |SHEAR STRENGTH kPa (ST . GRAIN $12F
DEPTH - EI 35 '5 © UNCONFINED + FIELD VANE . y [DISTRIBUTION
& P 5‘) G e OUICK TRIAXIAL % LAB VANE WATER CONTENT (%) %)
73; Lreek Water Level :_"__ * w 5 10 15 20 2 20 40 60 KN/m3 IGR SA §1 €L
»
Water -
Creek Bed iy 78
3y ’,7 Byl
1.3 1) 55) 1
Silty Clay 4 ¥ .
trace of sand % 76
Ycc. organic 2l T & N 7.1 0 3 &4 33
74,01 loyers.and pockecs | | +7 \
3.8 ;‘ p
Sand and Cravel A4 3 58 3 74
crace/some sile [
trace/some clay ol S8 16 g 34 28 26 12
Oce. silty clay Y
layers -',. 51.85..10 A
o EATINTE 72
)
................_E",;' T S8 . OE115 em © 60 29 7 4
cobbles o
and RT'e
'y
woboulders | 4:?0 LTSRN 16 em 70
68.81  Loose to Verv Demse 'Y
5.8 S4lty Clay %
trace of sand 9] s5i 81123 em
48 =
&7 .4 Hard //
11.3 .
Sandy Silt F ) mroutems i mmacys ST
some clay 1 .1
vee, silty elay .
layers » Erpdeemerert¥ 10 em [)
Very Dense 1
4 .Y}
£1,5 IRl eml 0 30 55 18
15.2 Weatheyed 13 RC | REC
SHatle  m s o s e s d BX | 36%
Sound . o2
Bedrock
° w | Re| mEC
Bx{ 80
. 60,4
18.3 End of Borehole 60

o3, %% ; Numbars refer 1o
Sansitivity

20
1543 (%) STRAIN AT FAILURE
10 .

2007-2027 FiR 9 (Page 16 of 25)



Mty of
Trantvoriaton ung

OFFICE REPORT ON SOH EXPLORATION

hrvrie Lommumeainng ]]
RECORD OF BOREHOLE No 6 METRIC
w P 8 ~86~00 LOCATION Co=ords N 4 781 909.5 ¥ 323 3113.6 ORIGINATED BY WD
(114 ) HWY _Q.E.W, BOREHOLE TYPE _Wash Boring = NX Casing COMPILED BY _ DC
DATUM .. Geodetic DATE 86 03 20 CHECKED By _.g@
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES S | 2 |REsisTANCE Mot hastie NATUAL =
Iv] MOSTURE  VQUID | REMARKS
e §8 o 20 48 60 80 o |7 coNTenr umiT ] 5D
Ofe LI7E O S O SO w woow @ &
S18 o ak 5 P 1 393
ELEY DESCRIPTION T8 2| 2125 | § [sHEAR STRENGTH kPa et GRAIN S12€
OEFTH EIREE 35 "gf © UNCONFINED ¢ FIELD VANE CONTENT(® y |DISTRIBUTION
é z » [ EY L & e quck rranial x a vane | W {%) {%)
_ Hager Surface 5 £ z 5 10 15 20 25 2040 60 |y for sa s el
0.0 gt
c m:e; d - b
res # -
71 L’ TEnd ST pu =
N a’av -
26,5 \72w“‘«.% A 1lss | oo
2.2 8ilty Clay 12
to Clay //, 5 | g 9 76
Oec. Organit Seams ;:; £
and Pockerp
76.1| Very Sofe to Firm [ 31 TH | M \ P et 17.0 [0 05446
- .o
.6 T febbnd B8 S Th
Silty Sand with .1,
Gravil N
trace of clay .
72.31  Compact to Dense A WERR:- N X \"'w-.. ° 23 37 36 4
7 1Nl LE oo
6.4 $ilty Clay N Leles |us 72 20
trac;.?i sand // e 3 em © o
0.5 /]
8.5 ) 0
+ K3 15 om
Sandy Sile ’
trace/some gravel
trace of tlay L Lo 0 LR 8
Orcasional silty
clay layers
Very Dense PSSR LS em o 026 66 8
(13 '
TSRS e
63.8 :. } 64
14.9 v e I3 ém
Heathered ™13 |Re kec
Shale - ‘ BX 7127
Bedrock lRE 62
[
edro 1 | %¢ ke
60.7 BX 19B%
18.0 End of Borshole
60

¥, x5 ;. Numbars refer 1o
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10

2007-2027 FIR 9 (Page 17 of 25)



OFFICE REPORT ON S50IL EXPLORATION

Ministry af
Trarkporistion wng
Gommmcamy

12

RECORD OF BOREMOLE No 7

METRIC

w P B-R6-00 LOCATION Lo-grds, N & 781 867.0 F 323 780.0 QRIGINATED BY . WD
DIST 4 HwyY_ 0.E.W. BOREHOLE TYPE _Wash Boring NW Casing COMPILED BY WD
DATUM Geodetic BaTE 86 04 01 CHECKED 8Y _D
wi | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | N Oy — =
= PASTIC  goicrome UGUR | L L REMARKS
= . | 58| ¥ 20 40 40 ap 0p '™ cowrenr umit ] Z O
O \% o QE = i z 1 ! 3 Wp W W, S &
3 DESCRIPTION Tla|w 21258 § [sHear sTReNGTH A 2 | GrAIN SiZE
DEFTH w 1B Z | S {381 5 |ounconmmed  + i vane TeR content el ¥ |PSTRIBUTION
21z » | BY | & [oouck rmaniar  x 1ap vang |WATER CONTENT (%) (%)
2820 Creek Varer level |9 : w ; . 20 40 60 GR SA 51 CL
6.0 it
- 78
Yater - 76
- 7%
3. Creek Bed -
5.5 s T o b1 48 21 10
) u‘ ."-ll-u* .
Heterogenous Mixture |4} ] ' 72 =£
of gravel, sand  V/|v]4.L58 .38, p——
sily, clay b o T Sy 1w |-
2B -
ARSI RS o o b2 17 34 7
Firm ¢ '/ s0peds cu | 10
Tt
Y
Hard t/.f STt 1S em
FEN
67.9 :,( L X3 1pw 13 om 68
10.8
B1as TT97TTI0 em
s":zysf}:y e T -] 0 084 ls
[T
, Hard 1
fg:g T YR PR
y RC JHEC
Shale Weathered |5/]11 gl o4
Bedrock Sound 12 | RC l:zc
62,2 ol i
16.5 End of Borehole [}

+3, x5 : Numbers refer 1o
Sansitivity

20
15.0-5 (%) STRAIN AT FAILURE
10

2007-2027 FIR 9 (Page 18 of 25)



*

Wirusiry of
Transporation nd
Comimunicanony ] 3

OFFICE REPORT ON SO EXPLORATION
B 3

Untirwg
RECORD OF BOREHOLE No 8 METRIC
WP 8+86-00 LOCATION Co<ords. N 4 781 894.5 E 323 273.0 ORIGINATED By WP
DIsT 4 HWY_Q.E.W. BOREMOLE TYPE _Wash Boring (NW Casing) COMPILED BY WD
DATUM Seodetic DATE 86 04 03 CHECKED BY é
Wb JOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, RESISTANCE PLOY st
e " §% 20 40 60 sp 100 |UWT Conenr it S| REMARKS
Qe I b z L e i A Wi w W, S &
SEL oescrierion EI2/ 8285 & [sear strenoH ot |~ 3 | GRAN SIZE
PTH EIEARRET § [0 unconmmed v o vanel col ¥ |PSTRIBUTION
a12 y | &Y | & |eouck rriaxiar  x 1as vane | WATER CONTENT (%) {%)
28,10 Scesk Hater Level 15 : o 20 4D 60 GR SA 51 €L
. 78
Water -
" 76
Creek Bed T
74,3 —
4.3 Sandy Silc 4L L ss 8 7%
some gravel N
trace of clay 2188 120 o 16 479 1
& Loose to Compact N
1 31ss 128 ] \\ 015 54 31
6.1 A 72 1207 U0
L. gy I T
/
Silty Clay | LS cm
some sand // Bl S il 10 &m
trace gravel 70
& ALLSECINNE 5 em o 218 66 14
Very Stiff 4 Eofuirgertrpead o
to Hard 1
LA 2 cm 58
AL TES TS em
?gg 11 |88 _N00/) 6 em
Shale 4 12185 100/} 0 em &6
Weidthered
~ Foind
13 | RC [
Bedrock By fn "
14 | RC %lc
62.3 BQ o2y
16.4 "End of Borenole 62T

3 45 . Numbers refer 1o 20
* L 1 o
' Semsitivity ] ;%-s {"%) STRAIN AT FAILURE

2007-2027 FIR 9 (Page 19 of 25)



OFFICE REPORT ON $OK E£XPLORATION

e 14
Derresl Commnunicaiiony
RECORD OF BOREHOLE No 9 METRIC
W B-86-00 LOCATION N 4 78] B46.3  £373 240.9 ORIGINATED By WP
DIST .. HWY_  _QE.N BOREHOLE TYPE Cont, Flight Auger (H.3.) COMPILED BY PP
DATUM Geodaric DATE 86 03 18 & 19 CHECKED BY &2
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | & [DrMaMC CONE , NafuraL =
z LASTIC  yoisTuRg  LIGUID - REMARKS
. £5 20 40 &40 80 op |UMT cowresr Ty S0
O] ] o= : h ; A i Wp w w | 5w &
. scarmio £lglw|2/925]| 8 [tear strencrn Gt | T3 | oRAIN si2E
o DESCRIPTION w12l 2| 8 éo g |ounconmne v mED wane | rent o] ¥ |OSTREUTION
é 3 > | &Y & |eouek rmaxat  x 1ap vane | WATER CONTENT (%) (%}
79.8 Ground Level » s o 20 40 60 GR 54 51 CL
B m—— P ¢ - ]
Silty Clay /
with sand A La.Lss 4 235 (63)
trace of gravel A 8
Firm ’ 58 )
76.6 3.1.88 &
2.9 oeeante CL “Aalss T2 7% M o
Aty E
renie By “A5iss | & \
and ‘nd e
S RTTU e lss ot
Peat Layers S e ] .2 \
Very Softr A
Y e |/ 8 (ss 11 g 0 & (34)
Sofe o 1ss %
», 72 R
91,3 il fTw | pe . | o , 6 78 (8)
8.2 [ [FRrsEmu 15 cn 120728 cm o v -0 88 [12]
Heterogenous Mixture ’ft‘ PSS TE15 em 70
of gravel, Ve TS
sand, sile, elay ,(/ 22 cm
“lelisll S5 Aoudio om
%
}:{ 68
. ‘ ‘
‘115 les i isn o M PO 35 (453)
Hard }/
Ky 66
‘/, HETSETTT 5 o
64,2
15.3 Wenl 0
Shale ~Hearhered, |
Sound
19 RC | REC 62
Bedrock ' NG LOO%
a0l RC | REC
59.7 Me_ oo 50
19.8 Ettid of Borehole
58 L

+3, (5 . Numbers refer 1o
Semitivity

20
1545 (%) STRAIN AT FAILURE
1
° 2007-2027 FIR 9 (Page 20 of 25)



OFFICE® REPORT (IN SOIL EXPLORATION

' Mintkiry it
Teansporation sng
Communicanon 1 5

O_Mano
RECORD OF BOREHOLE No 10 METRIC
WP 8-86-00 LOCATION Corprde, N 4 781 877.5 E 323 228.6 ORIGINATED BY __ WD,
DIST. & . Hwy_ Q.B.H. BOREHOLE TYPE_ _Cont. Flight Auger H.S. COMPILED BY .. DC
DATUM Geodetic DATE B6 02 14 CHECKED 8y 4&2_....
W DYNAMIC CONE PENETRATION
Son PROMIE SAMPLES JEg | g [messmanct hior rasne 5% woon | o E | remanks
- gs § 30 48 &0 80 100 LIMIY  pONTENT LT -z—g
Ofa 2 F VI SR A O Wp w w, | 5% &
LEY o gl w2185 § SHEAR SYRENGTH AT 2 | GRAIN SIZE
EPTA DESCRIPTION lElL 28 8% T o UNCONFINED mEDVANE| o e Ly [DISTRIBUTION
g z 5 | ZY | & |e cuck THANAL x 1aB VANE % (%)
(79.01  Sround Level v o - 3 . .1p 15 20 25 20 4p 60 8D GR 5A 51 Cl
0.0 $ilty Clay
some mand 4 "!-' 78 \
trace of gravel A 1 58 5
Soft A 7 sl e
i FS %
" i g M1 IET I ’6 v - 217 (8L)
Organic S5ilt ~"' 4l IR PR L] We 4
ttace sand Ll 5§ e« n
Sofr
e el T | e -
Very Soft 2l.58 2
d
. M oalss! o
12.8 wand L1 72 -
7.0 Silty Clay 12 o e it B _TEE Loyl 231 (67
LU/ d
to Sile 4 10] 55 1108
trece/some sand L/
trace of gravel N iliil 58 | 78 70 ,
Wzl ss TS o 0 1 (99
Very Stiff TS0 e
=] /
Rard M {34 85 1100/p3 cm | 68
87,1 ./
1191 Gravel, Cobblea .
and o 15 RC [REC
- $5.5 Boulders gﬁ NG 1137 66
13:4 End of Borehole
b4

20
+3, % Nombers refer 1o yg g o) STRAIN AT FAILURE
Sensitivity 10

2007-2027 FIR 9 (Page 21 of 25)



Minintiy of
@ Transporston sng
Commumcanong

Ontano

16

RECORD OF BOREHOLE No 11

METRIC

OFFICE= REPORT ON SOH EXPLORATION

we 8-86-00 LOCATION Gowoyds. M & 781 8%0.%2 & 373 197.6 ORIGINATED BY _WD
oist 4 wwy  QEW. BOREHOLE TYPE __tont, Fligpht Auger (H. & ) COMPILED BY
DATUM Geodetic DATE 86 02 19 CHECKED av_.zﬁ
W [ OVNAMIC CONE PENETRATION
SON PROFILE SAMPLES | & g |Resirance “Pior \ watoraL =
z LASTIC  gowgruny  LIQUIDY 4. REMARKS
- O b1 Lt CONTENT LT u&g
5 o 5,, 20 46 60 8D 10D Zr &
.,ﬁiu,%a:g b Wp W W | DY
ELEV DESCRIPTION I8l E| 2|28 & [HEAR sTRenGTH JUATP A GRAIN $I128
DEPTH =15l 21 3|38 § |0 UNCONKNED v FIELD vanE] oo conrentinl 7 DISTRIBUTION
‘ gz y [§C| & |oouckrmaxm  x wap vans ER CONTENT (%] {%)
8.8 Ground Surface “ o O &0 60 GR 54 §1 CL
)
1
A 155 | 5] %
Silty Clay 4 285 | 22 80 o W7 (79)
trace sand e
Firm to V1l des 1 97 !
Very Stiff 4 S
Y //%4._:, 5.1 28 12030 cp
Some Cravel ¥ o aa 1 78
Y m_q; 58 16 et
- 0% nss 117 16
6.2 s:.t:‘:a g:x‘:;y Sile Pl gw | e % 010 87 3
e .
T4.3 Detise 11, 988 | 4%
7.3 : .
W Lidss | 76 74 w 15 28 (57)
// 1188 1 4}
Siley Clu 11288 | 59]°
y Clay / ’ 1
Some Sand 1 1235, L 8d
A Erer—usl 10 om o~
Some Gravel %
" 70
Hard IesT S em 0 58312
/|
7]
/] BT IG5 em 68
//ﬁil:ﬁt
A iy 7 om
/] 66
A igl RC | REC
65,0 Lo | 607
16.8
W 19| RC | REC
Shale _. Hesthace, RQ | 507 b4
Sound
20| RC | REC
Bedrock Ng [100%
2.0
62
19.8 End of Borehole

+3, x5 Numbers refer 1o
Sensitvity

20 :
1545 (%) STRAIN AT FAILURE
10

2007-2027 FIR 9 (Page 22 of 25)



OFFICE REPORT-@ON SOIL EXPIORATION

Mitkikiry of
Teanspurtation ang
Lommumeanony 1 7

Omarng
RECORD OF BOREHOLE No 12 METRIC
WP 88500 LOCATION Cozords. N 4 281 Ben 5 E 323 186.5 ORIGINATED BY um .
bIsT 4 mMwy_Q.E.W. BOREHOLE TYPE __ Cont, Flipht Auger (H.8,) COMPILED BY _DC
DATUM ___ Geoderie DATE 86_02 20 CHECKED BY ,_o22)
W |DYNAMIC CONE PERETRATION .
SOIL PROFILE SAMPLES E‘m a: RESISTANCE PIOT pastic  NATURAL . ‘i
4 Z L Limit MosrORt LmIY 20 REMARKS
= R LR 20 40 50 80 100 comrent Zx
O] w = L i 1 [ i Wp W W, | oW &
LBV ESCRIPTIO Ela|l w283 5 SHEAR STRENGTH kPg e — % | craiv size
DEPTH DESCRIPTION 213 E 1213581 5 |ounconmns ¢ Fiewb vane Ter conTent (| ¥ |PSTRIBUTION
glz 2 (&Y | & |eouck triaxaL  x 1ap vane | WATER CONTENT (%) (%]
81,0 Sround Surfsce bl : ud 3.0 15 20 25 20 a0 60 GR 54 31 CL
6.0
%
Silty Clay A Tss T s1E | a0 7 S 014 (86)
trace/some sand // 7L.85 z
1 3 g8 2 ”
Soft 488 | 4
. to L1 . - 6
Seift A 5188 1 6 e (80 o
75.8 /1 Alegg 1 s 76
5.7 San:lz Silt i e T 5 l 6 3 (97
Sile T slgs | e \ g
Loose , y .. h
3.8 te Dense L9838 74 ]
e ) - Mm\\
V1 Laoties b
Silry Cla T 55 1 4 o
¥ tlay /1 — 72
trace of sand // 12088 ! a5
Oce, 5ilt Layers ¥ MLSE.L 1z
Hard /] {14l8s 1183 79
//
15(85 | 75 od 010 (90)
67,8 y 68
13.2 Siley Clay to l
8ilt ’ 16188 103420 cm
Oce. Sand Layers
- 66
65.1 Bard A/ gy faMr 5 om
15.7
13/RC | REC
Shale _ Westhered NQ a0 64
Sound
19/RC | REC
62.2 Bedrock NG | 95%
18.8 End of Barehole (24

20
+3, 5 Numbers refer o, <5 (%) STRAIN AT FAILURE
Sensitivity 16

2007-2027 FIR 9 (Page 23 of 25)



OFFICE REPORT ON SOIL EXPLORATION

Miniutry of
Transporisuon ang
Commynicationy ] 8

Cntano
RECORD OF BOREHOLE No 13 METRIC
WP 8-86-00 LOCATION Co-ords. N & 781 818.0 £ 323 172.8 ORIGINATED BY ___WD
DIST 4 HWY _Q.E.¥W, BOREMOLE TYPE _ Cong, Flight Auger (H.§,) COMPILED  BY be
DATUM Geoderic DATE 86 03 03 CHECKED BY .__4&_
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & ‘.‘&-‘ RESISTANCE PLAT NATURAL =
=3 FASTIC  wensrpee tlaud | . T REMARKS
- §o e 20 46 50 80 160 UMIT  eanrent  LIMIT ﬁ&?
9 E & C‘_‘;% e H L fl ) : Wp W Wl Ty &
ELEY DESCRIPTION Tl 8 282 | & [sHear sTReENGTH s | F | GRAIN SIZE
DEPTH 1B 22128 5 lounconmnsd  « FiEwD vane ATER CONTENT (1| ¥ [DISTRIBUTION
gz S &Y & e ouck maxial  x tap vang |WATER CONTENT (%) {%]
91,2 Ground Surface n * W 20 40 60 GR SA St CL
Q.0 // ! !
/1 88 12 90 bl
1 [olss N
> 'd!‘ \\"H-ww
S
// 31851 38 120((28 emy O 115 (84)
4 58 157 88
4 5183 |23z
/6 g5 133
86
A BN IR ) © e 1 47223
]
1.8.188 |30
/ |
Siley Clay g lee |41 84
b1 110 188 131
trace/some sand
//
trace of gravel
& : 1 lss_lag 82 Py
L
/L2 B5. ] BY 50
o
| 13l g8 42
]
14 1 8% 4%
// 76
Qs _lss )48 Wl 6 10 (84)
e
LA
/
» 78
//
Briff 16168 59
o // 72
Hard L]
L4
/J__{ SITrIls em 0
A
//
68
A
1
/ Bl T 18 e [= ]
// 1)
1
63.9 « 1R N I Y L
27.3 Refusal
Probable Bedrock
End of Borehole
62

3 5. Numbers refer to 20
VX7 K
y Semitiviy 15 Wg«s {") STRAIN AT FAILURE

2007-2027 FIR'9 (Page 24 of 25)



e

QEHCEé. REPORT QN SOIL EXPLORATION

Mastey of

Tranapiriation ang
Cotmmunzaang

Ortarwy ‘Q
RECORD OF BOREHOLE No 14 METRIC
WP B-86-00 LOCATION N 4 781 B%2.7 E 323 154.% ORIGINATED By WD
DIST 3 HWY _ Q.E.W, BOREWOLE Type _Cont. Flight Auger (H.5.) COMPILED  BY nc\ )
DATUM Geodetic DATE 85 02 25 i GHECKED BY _‘a{L
DYNAMC CONE PENETEATION ‘
SOIL PROFILE SAMPLES §w “..q.,‘ RESISTANCE PLOT I ...§ .
s " §S b 20 40 40 B8O o M7 coNtem wmir 5O REM:N
Clm bt & . ; ) 4 : Wp w Wl DWW}
ELEY DESCRIPT 8| w|2{25| 8 [snear strenorn s, | B | GRAIN. S12E
DEPTH ESCRIPTION 2|51 2| %1358 % |ounconmmes  + Fieeo vane WATER EONTENT (1] 7 |PHTRIBUTION
£12 L | &YV | D | QUCK TRIAKAL % LAB VANE NTENT (%3} (%)
0.9 Ground Lavel & ; i 0 40 60 GR SA §i CL
L1
0.0
" - .
L 1755 | 39 ] 90 v 0 4 (96)
L L.
2455 1 41 "“"“**‘"'*"*--.M\
// 3{ss |43 88 120 {28 cp) '
4188 | 46
L
Vi L5188 178 St
/] 6l 88 | 36 1]
58 125
//
8| TW | PR
// B4
Y1858 1 33 ot i
Silty Clay A (30 88 T 2k o 7 (93
Bome Lo trace sand
gl ¥ e
Very Stiff® g 11185 | 35
to L
Hard 4
trace of gravel | A 12185 .38 8o
L 88 |36 | 78 Ol 1 9 {(50)
LA
15| 58 | 24
/
o 76
¥ 16 17w | po
:-9// .75 "
BIPRY RN T :
L 72
A | ' ;
L/ ‘
11
70
/
V1 118 | 88" 11467]28 em
b
67.7 I 68
3.2 511ty Send 8
trace of gravel X I
trace of clay 19 TEETIRE 0% am
L " 66
Very Dense k
63.1 64 I
b u 5 em 1% .
27.2 T Veathe & 78 (66)
Shale 8
Bedrock ‘ )
61.6 ST 62
29.3 End of Borghale 3

.":\-_I ;3:-,),‘5 < Nombers refer 1o

Sansitivity

20 Co
185 (%] STRAIN-AT EALURE.
10 : ' C
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