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ABSTRACT

The factual results of a site investigation
carried out for the Ottawa approach portion to the
proposed Macdonald-Cartier Bridge between Ottawa,
Ontario and Hull, Quebec, are reported.

It was found that the site is covered by a
shallow depth of generally granular overburden resting
on bedrock. The overburden on the east bank of the
Ottawa River is about 3 feet thick increasing to about
15 feet near the west bank of the Rideau River. Bed-
rock surface slopes off gradually across the site in
a general west to east direction from about elevation
180 at Sussex Street to about elevation 170 at the
Rideau River.

A layer of loose to compact sandy fill which
reaches a maximum thickness of about 10 feet at the
exXisting railway embankment on the west bank of the
Rideau River forms the surface cover over most of the
site. The fill between the Rideau River and King
Edward Avenue %o the west is underlain by a 10 foot
thick stratum of loose to compact sandy to clayey silt.
Po the west of King Edward Avenue up to about Cumber-
land Street the f£ill is underlain by about 15 feet of
compact sandy gravel grading into compact to dense
cobbles and boulders. A thin layer of compact sandy
glacigl till above the bedrock generally underlies the
silt or cobbles and boulders and the fill west of
Cumberland Strees-.

Bedrock across the site is a shaley limestone.
The upper portion of the bedrock is slightly weathered
and jointed. Below this upper weathered zone the bed-
rock is generally sound but contains both healed and
open fractures.
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INTRODUCTION

H. Q. Golder & Associates Ltd. has been retained by the
Consulting Engineers -~ Macdonald-Cartier Bridge to carry out a site
investigation for the Ottawa approach portion to the proposed
Macdonald-Cartier Bridge between Ottewa, Ontario and Hull, Quebec.
The purpose of this work was to determine and interpret the soil
and rock conditions at the site in relation to foundation design

for the approach structures.

The results of the stage I and stage II site investi-
gations carried out for the main bridge over the Ottawa River are
presented in cur reports 6135 dated December, 1961 and 613%5-3
dated June. 1962, respectively. This report which covers the fac- |
tual information obtained from the site investigation for the OftaWa
approach portion to the bridge complements and should be read in

conjunction with the above reports.

PROCEDURE

The field work for this investigation was carried~out,
during the periods January 16 to February 2, March 7 to March 12
and June 5 to June 7, 13562. A total of 17 boreholes, numbered 30
to 46 inclusive, were put down during the first two periods using
a standard machine drillrig. Thirteen of these borings were put
down at proposed bridge structure locaticns and the remaining 4 ‘
along the proposed roadway route. Two additional boreholes, numbered
47 and 48, were put down during the latter period of the work at

the revised location of the proposed bridge structure near Cumberland

and Redpath Streets.
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2.

Bedrock was core drilled in BXT size (approx. 14 inches
diameter) in most of the boreholes put down. A porous pot piezometer
was installed in one borehole at each of the proposed structure loc-

ations to determine the groundwater level.

The locations of all the borings put down in this investi-
gation are shown on Figure 1. Sections of the inferred soil and bed-
rock stratigraphy are given on Figures 2, 3 and 3A. A detailed log

for each boring is given on the Records of Boreholes.

The samples obtained during the investigation were brought
to our laboratory for examination and testing. The results of the
laboratory testing are plotted on the Records of Boreholes and on

Figures 4 to 7, inclusive.

The elevations given in this report are referred to
Geodetic datum. All the survey work connected with the investigation

was carried out by the Consulting Engineers.

SITE TOPOGRAPHY AND GEQLOGY

The Ontario approach section of the proposed Macdonald-
Cartier Bridge over the Ottawa River is situated within the City of
Ottawa. The approach begins on the south or west side of the Rideau
River and curves westward between Redpath and Boteler Streets to
join the bridge proper on the east side of the Ottawa River near the

proximity of Sussex Drive and Redpath Street.

At the site the Rideau River is a shallow stream with

[ GOLDER & ASSOCIATES




3.

bedrock generally outcropping in the stream bed and along its banks.
Several bedrock islands dot the channel of the river. The banks of
the river rise only a few feet to the general ground surface on
either side. About 1500 fee® north of the bridge approach the Rideau
River plunges over a 50 foot cliff to join the Ottawa River some 2000
feet downstream from the bridge site. At the proposed bridge abut-
ment location on the Ottawa bank, vertical bluffs 45 feet high separ-
ate the upland area of the approach section from the flood plain df

the (Ottawa River,

Cver the length of the approach, a distance of about
2000 feet, the ground surface rises gently from an elevation of .about
185 on King Edward Avenue near the Rideau River to about 194 on

Sussex Drive,

The site is underlain by relatively flat lying beds‘or
laminae of limestone and shale of Ordovician age. The bedrock is
overlain, in some places, by a thin veneer of Pleistocene till.

As the glaciers retreated, the bedrock and till of the area was
inundated by the Champlain Sea which invaded the land. Sediments

of gravels, sands, silts and clays were deposited in this marine
environment, Within the area of the site the overburden cover which
consists of marine deposits and +till is shallow and generally less

than 15 feet.

A more detailed account of the physiography and geology
of this locality is given in our report 6135, dated December, 1961,

| GOLDER & ASSOCIATES




. SOIL COKDITIONS

The principal soil strata encountered by the borings

put down at the site are as follows:

Pill

The approach route which approximately follows an
existing railway line is generally covered by a layer of fill
up to about 11 feet thick at the Rideau River. The fill is
variable in compositon across the site but is comprised mainly
of dark brown silty sand with some gravel and a trace of organic
matter. Occasional cobble sizes and concrete slabs, particu-
larly in the vicinity of station 54+00, are present in the fill°
It is understood that the concrete slabs have been dumped on

the site.

Based on the standard penetration tests which gave 'N°
values ranging between about 3 and 20 blows per foot, together
with the results of the dynamic penetration tests, the fill is

loose to compact.

Silt

A stratum of grey brown to grey silt underlies the sur-
face layer of fill at the 2 structure locations proposed nearest
the Rideau River to the east of King Edward Avenue. The gilt
is about 8 to 10 feet thick and extends down to about elevations
171 and 176 at the existing railway line and the location to the

. nerth-west of this, respectively. The stratum is essentially
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comprised of silt but varies in composition from a sand to
clayey silt. Grading curves obtained on samples from the
stratum are shown on Figures 4 and 5. The stratum is gener-
ally horizontally stratified with layers of the order of 1/8
inch thick which represent a minor variance in grain size and
colour. Occasional thin layers of sand and silty clay are |
present in the silt stratum. The results of an Atterberg
1limit and 2 organic content determinations on samples from:

the stratum are given on the Records of Boreholes.

Standard penetration tests carried out in the silt gave
'N' values ranging between about 5 and 30 blows per foot with

a few values of up to about 50 blows per foot. Based on‘these

results the stratum varies from loose to dense and is generally,_

loose to compact.

Sandy Gravel

At ground surface at the structure location zlong the
main approach route tc the west of King Edward Avenue, below
the surface cover of f£ill at the structure location near |
Redpath and Cumberland Streets and below the fill at about’
station 50400 along the main route, is a stratum of sandy |
gravel. The siratum is grey brown in colour and is about 6
feet thick. It is comprised essentially of gravel with sand
and a trace of silt and cobbles. At the structure location
near Redpath and Cumberland, the cobble content is greater

than at the other locations and the stratum also contains
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boulder sizes with depth. The gravel, cobbles and boulders
in the stratum are composed of limestone and the individual
sizes are generally subangular in shape. Two grain size
distribution curves on samples of the sandy gravel are shown

on Figure 6,

Standard penetration tests in the stratum gave 'N°®
values ranging from about 30 to over 100 blows per foot.
Most of the higher values were cbtained on cobble sizes and
thus are not representative of the in situ density of the
stratum. The sandy gravel; based on the resistance to drilling
together with the *N' values obtained, ranges from loose to

dense and is judged to be generally compact.

Cobbles and Boulders

The sandy gravel at the structure location along the
main approach route 0 the west of King Edward Avenue grades
into a stratum of cobbles and boulders which extends down to
bedrock. Cobbles and boulders were also encountered overlying
the bedrock and beneath the surface cover of concrete slab
£ill in borehole 33 put down at about station 54+00 along the
main route. The stratum is about 10 feet thick and is com-
prised of grey limestone cobbles and boulders in a matrix of
sand and gravel. The boreholes could not be advanced by tﬂe
normal wash boring method and the casing had to be drilled
through the cobbles and boulders stratum. It is estimated

based on the performance of the rig during drilling operations
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7.

. and the core recovered that the maximum boulder size could
be apout 4 feet. Similarly, it is estimated that the cobbles
and boulders vary from a loose to dense state of packing and

are generally compact to deunse.

Silty Sand with Gravel

Underlying the silt or sandy gravel at the 2 structure
locations in the vicinity of the interse " ‘on of Redpath,
Cumberland and King Edward Avenue and b:neath the f£ill ia
borehole 37 at about station 51400 a' g the north approach
route, is a stratum of glacial till resting on bedrock. The
stratum is between about 2 and 3 feet thick and is conmprised
of a well graded composite of particles from the gravel to
clay range. Three typical grain size 47 ‘tributi:- -urves on
samples of the till are given on Figure 7. The predominance
of silt; sand and gravel sizes allows classification as a

sandy till, essentially non-plastic.

Standard penetration tests carried out in the stratum
gave 'N! values ranging from about 6 to 40 blows per foct.
Based on these results together with the dynamic penetration
test results, the till varies from loose to very dense and is

generally compact to dense.

BEDROCK CONDITIONS

Bedrock underiies the site at about elevation 190 at

. Sussex Street gradually dropping off to about elevation 170 on the
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west bank of the Rideau River. The overburden cover at the above
locations is about 3 and 15 feet, respectively. Within the general
area of the proposed bridge crossing over the Ottawa River the bed-
rock may be divided into three zones,; referred to as zones A, B and
C, which differ in their physical properties. These are described
in detail in our report 6135, dated December, 1961. TFor the Ontario
approach pertion of the site under consideration, however, only the
uppermost A zone is significant; the B and C zones lie buried by

more than 150 feet of the A zone hedrock.

The A zone is dominantly limestone, fine to medium
grained in size, fossiliferous and dark grey brown in colour. Black
shale occurs as thin partings and laminaze throughout the rock. From
the rock cores examined in this section there is a gradual and dis-
tinct change in the composition and character of the bedrock from west
to east. On Sussex Drive the shale more commonly occurs as discrete
beds varying from a fraction of an inch to 3 inches in thickness.
Near King Edward Avenue the individusl beds of shale are not as con-
spicuous and the shale appears to be more uniformly disseminated
throughout the limestone. It is best described as an argilizceous
limestone. The rock is also characterized by a breccia or intra-
formational conglomerate inierspersed through the section. The con-
glomerate probably originated when the sea floor was stirred up by
some means prior to induration of the sediments, foliowed by re-

deposition of the fragments together with muds and calcium carbonate.

In general the bedrock across the site is relatively

sound. The upper few feet of the limestone, however, show a slight

| GOLDER & ASSOCIATES




%

degree of weathering often accompanied by jointing and resultant
poor core recovery. In addition to the surface jointing, vertical
fractures are present in many drill cores. These fractures seldom
exist for more than a few feet in any one core. In sonme instances
the fractures are healed with calcite, in others only partly healed

and in some they are open.

Occasional thin mud seams or voids were encountered in
the bedrock during drilling. These seams or voids represent solu-
tion channels which result when percolating water dissolves out
the reiatively soluble limestone. The solution channels are seldom
persistant for more than a few feet along any one beds in general
the water tends to move on top of a bed then drop down a few inehes

along a joint or fracture to the next lower bed.

WATER CONDITIONS

A porous pot piezometer was installed in one borehole
at each of the proposed structure locations to determine the ground-
water level. The piezometers were read periodically and the results

¢f the observations are given on the Records of Boreholes.

The readings showed that the groundwater level at the
structure locations, to the east of Cumberland Sitreet near the Rideau
River, is within the granular overburden and fluctuates with the
Rideau River level. On January 24, 1962 the groundwater at these
locations was at about slevation 178 and abous 10 feet below general

ground surface. During the middle of April; 1962 the water level was
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at about elevation 18% and in the first part of June had dropped

to about elevation 177,

At the Sussex Street structure location the water level

on April 11, 1962 was within the bedrock and about 6 feet below, 

ground surface.

JLS/jb
6135-2
f’"%r . .
July, 1962 ~ V. Mitligan, P.. Eng.
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LIST OF STANDARD ABBREVIATIONS

’ The standard abbreviations commonly employed on each “*Record of Borehole', on the figures, and in the text of the report are -
as foliows: :

SAMPLE TYPES

A.S. - Auger Sample R.C. - Rock Core

C.S. = Chunk Semple $.T. — Slotted Tube

D.0.~ Drive Open T.0. = Thinewalled. Open
D.S. ~ Denison Type Sample T.P. ~ Thinwwalled, Piston
F.S. ~ Foil Sample W.S. ~ Wash Sample

PENETRATION RESISTANCES

Dynamic Penetration Resistance — The energy required to drive a 2 inch diameter, §0 degree cone attached:to fhe end ‘of the
drilling rods into the ground: expressed in blows per foot, where each blow represents 4,200 inchepounds of energy.

Standard Penetration Resistance, N — The number of blows by a 140 pound hammer dropped 30 inches requtred to dnvc a 2 mcb
drive open scmpier one foot into the ground.

Sampler advanced by stotic weight — weight, hammer — Wh

Sompler advanced by pressure - pressure,hydraulic — Ph
Sampler advanced by pressure  — pressure,manual —~ Pm

SOIL DESCRIPTION

The standard terminology for the descriptions of the relative density of cohesionless soils and the cesistency of coheswc solls
is as foliows:

‘ Relative Density N, Blows/ft. Consistency c, Ib/sq. ft.
Very Loose Oto 4 Very Soft Less than 250 L
Loose 41010 Soft 250 10 500
Compoct 10 0 30 Firm 500 101,000
Dense 30 to 50 Stiff 1,000 102,000 - -
Yary Dense over 50 Very Stiff 2,000 to 4,000

Hard over 4,000
SOIL TESTS
C ~ Consolidation Test ~ Undrained Triaxial
4 ~ Hydrometer Analysis ¢ = Consolidated Undrained Tnoxml
¥  ~ Sjeve Anclysis Drained Triaxial

Combined Analysis, Sieve
and Hydrometer

- Unconfined Compression-
Field Vane Test

<CcvpR
1

.".e: Undrained frioxial tests in which pore pressures are measured are shown as Q' or Q.

SOIL PROPERTIES

§ ~ Totol Unit Weight K =~ Coefficient of Permeability

¥d - Dry Unit Weight ¢ = Undrained Shear Strength
#b -~ Submerged Unit Weight (%2 Compressive Strength)
{, =~ Liquid Limit St ~ Sensitivity
P_ ~ Plastic Limit @' - Effective Angle of Shearing
W« Natural Water Content Resistance
G = Specific Gravity ¢! ~ Effective Cohsesion Intercept
e - Void Ratie Ce — Compression Index

‘ Cv -~ Coefficient of Consolidation

GOLDER & ASSOCIATES
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PROJECT No. .. 9?:

LOCATION

BOREHOLE TYPE

SEE

i

SAMPLER HAMMER WEIGHT !4 LB.

RECORD OF BOREHOLE 30O

BORING DATE

DROP 3O INCHES

POWER ALGER £ WASH BORING

JAN, jG SRS ivea

DATUM

BOREHOLE DIAMETER

PEN. TEST HAMMER

WEIGHT |40 LB. DROP 30 INCHES.

45" & BX CASING

GEQOPRPETIC

4

LI

178.7

LOOSE
TO CONMDIACT
DARK BROWN
SILTY SAND
WITH GRAVEL
(FiL)

[~ -]

(]

W

0.9

LOOSE
To COMPACT
GREY - BROWN
TO GREY
SANDY To
CLAYEY SiLT

¥ COMPACT GREY SUTY
20,0 WITH GRAVEL, TRACE CLA)

MOTTLED GREY ESk
- BROWN PARTLY ¢

FRACTURED
ARGILLACEOUS

BEDROCK, THIN SAND]
SEAMS @ EL 164

AND B 16E.

kel e

it b

o

LHENMG

20

o]

END ©F PEN. TEST

fso| i85]Blows FoR

@ EL. |
LAST

78.4-
JINS,

SOIL PROFILE samMPLES | W DYNAMIC PENETRATION RESISTANGE LIQUID LIMIT L, ! .
a T W L
. -] & - BLOWS/FOOT _ _ _ _ _ _ PLasTic LimiT B, b % b !
aleluitl 2 2 48 o B WATER CONTENT W | PIEZOMETER
ELEVY oescapTioN 2 e 2 | INSTALLATION:
DEPTH £1317z| & SHEAR STRENGTH C, LB /SQ.FT. WATER CONTENT , PER CENT | :
£1® |2 u |
w @ bred {
i PLASTIC PrPﬁgj
189,60 GROUND LEVEL [N NN IR N GROUNE: LEVEL 7 ¥
oo N | BENTONITE
}GRDLND FRAZEN S B e
142

ORGANIC CONTENT 2.6Y, CF TOTAL SAMPLE | | A TESTING

&
T

BENTON [TE
PLUG

PIEZOMETER:
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189,67 S S
20.0| END OF HOLE
WL, IN PIEZOMETER
@ EL.178- JAN. B4, 1)
192 AND EL.182
APRIL 11,1962
VERTICAL SCALE DRAWN 4, A.
| INcH TO 5~ o CHECKED oy’
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RECORD OF BOREHOLE 3!

LOCATION SEE FIGURE |} BORING DATE JAN.18-24  19c2 DATUM GEODETIC
BOREHOLE TYPE POWER AUGER 4 WASH BORING BOREHOLE DIAMETER 4.5" & Bx CASING
SAMPLER HAMMER WEIGHT |40 LB. DROP 20 INCHES PEN. TEST HAMMER WEIGHT 140 LB. DROP 3o INCHES
SOIL PROFILE SAMPLES | DYNAMIC PENETRATION RESISTANCE | LiQuID LMIT 1, o |
. -l 3 BLOWS/FOOT_ _ PLASTIC LIMIT P, LW L § ‘
&> < |
Flelwlsl = % e B i© WATER CONTENT W | PiEZoMETER
SLEVN bEscRIPTION Jeltlal 2 . = | INSTALLATIGN
DEPTH Ei3lF|z| & SHEAR STRENGTH C, LB./SQ.FT. WATER CONTENT , PER CENT o a
iz ] £
!
i
9o I D e i ) PLASTIC PE?E{”
o ’
1876 | GROUND LEVEL GROUND LEVELS:
NS

18 4

CTOMPACT
To VERY DENSE
GREY - BROWN |
SANDY GRAVEL f
TRACE OF SiLT
AND COBBLES

Se

76,2

COMPACT
To DENSE GREY

LIMESTONE
COBBLES AND
BOULDERS IN A
MATRIX OF SAND AND)
GRANITIC GRAVEL

11, 4]
1748

COMPACT
SREY - BROWN FiNE
To mEpium SANB |

W5

2.8
1734

14. 2]

5.0

LIMESTONE BOWLDER

GREY

MCOTTLED GREY
- BROWN

ARGILLACEQUS

LIME STONE BECROCKITLL

WEATHERED AND
PARTLY FRACTURED [
To ELIET ;

BxX
4

Tr.6

END OF HOLE

14s 1

1823

END
_is5

OF PEN.TEST| @ €L
BLows| For LAST 4

1854~
804
1754
g
>
g
4
|70—$
8
.
v}
£
jesA
(@G

INCHESE

BENTONITE
PLUG

h b o Y SAND FiLL

BENTOMITE
PLUG

PIEZOMETER

[ SR W

WL, IN PIEZOMETER
@EL.178.5- 1AN 24

1962 AND EL.IRE. 8
APRILOIASGR,

YERTICAL SCALE
[ INCH TO

1

5.0
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FROJECT

No.. o _8335  —3

A LOCATION

SEE FIGURE |

BOREHOLE TYPE

POWER AUGER § WASH BORING

RECORD OF BOREHOLE 32

BORING DATE JAN. 1B-27 1962 DATUM

GEODETIC

BOREMOLE ODIAMETER

4.5" ¢

BX CASING. =

SAMPLER HAMMER WEIGHT 140 LB. DROP 30O INCHES PEN. TEST HAMMER WEIGHT 140 LB. DROP 3O INCHES
SOIL PROFILE SAMPLES | w DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT L, o
PL W L2
< BLOWS /FOOT_ .. _ _ _ L Lj =
n Fl 2 7 PLASTIC LIMIT P, | £
alel o 2 R4 Sp S ¢ WATER CONTENT W v { PIEZOMETER
ELEVNL  bescripTiON “ialsial 8 F | NSTALLATION.
DEPTH E1Ei s g SHEAR STRENGTH C, LB./SQ.FT WATER CONTENT , PER CENT N g
ri= 3 ]
& @ J <
190 4— - }- - N R -
. JGROUND LEVEL:
187,44 OROUND LEVEL S
Q.OILOCIE BLACK SANDY BENgESQ"E
183.2 OPSOIL (FitL)
1.5 o oL RS I SN B
2" i
g Dof4® N SAND FiLif
DENSE GREY - BRO#NY ~
TS SREY SILT N
AT TRACE CLAY ™
AND FINE SAND w40 3 FM B
(THIN SAND SEAMS Yol SN S I W SR
WITH DEPTHY //
- L
BERTONITE
— — — 4 o PLUYG
vesl 9
HLO END| OF PEN.TEST@ELII76. 6
— R PIEZOME TER =t
E T |BLOWS [FOR LABT 10 INCHES }
Bx >
MOTTLE D ki 8 joo
BREY =~ BROWN g ’
ARG LLACEQUS "4 ¢ i ;
LIMESTONE w SAND Pl =i
BEDROCK -
SOUND BELOW 17048
ELEW 175.5 e
- § 100
G &
65,5 &
21.9] END OF HOLE 1654 ‘
WL @ ELEVITE S8
JARL BEDERNT
Wl ® BLEN. (B30
APRIL 1, 1D E
16O -

YERTICAL SCALE
| INCH TO S-0o"
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{
R RECORD OF BOREHOLE 33
LOCATION SEE FIGQURE | BORING DATE  JAN.29-FEB i, 192 DATUM GEODETIC
BOREHOLE TYPE POWER AUGER § WASH BORING BOREHOLE DIAMETER 4.5" & Bx CASING
SAMPLER HAMMER WEIGHT 140 LB. DROP 3O INCHES PEN. TEST HAMMER WEIGHT 140 LB. DROP 3O INCHES
SOIL PROFILE SAMPLES ] DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Ly
< PL W Lo
- <1 2 BLOWS/FOOT — — — — PLASTIC LIMIT p, MUy
Slalul*t 2 i o s WATER CONTENT W
SLEVN bEscripTION “lelelal @
DEPTH 12 r g '<>? SHEAR STRENGTH C, LB /SQ.FT WATER CONTENT , PER CENT
Ll 3 bt @
& B
190 44— — S - N - o R
188.3{ GROUND LEVEL
o0 N
CONGRETE SLA&E
{(FrLL)
1853
3'0 o ISS_ [ - - ——d o - - Y S
b ul
3
P 1_}
LOOSE TO COMPALT &
] GREY LIMESTONE o
[ COBBLES AMND
# BOULDERS "IN MATRIX] . - I U
! OF SAND AND 180 g B R A
: GRAVEL O
; z
: 1o R
3 ‘(
U
]
174, 8 - 175 o . - Lo [ U AU SR N
wlizE
B x
' MOTTLED g 1— [ i!oo
: BREY -~ BROWN . g !
¥ ARGILL ATEOUS 21
LIMESTONE i
BEPROECK, (EAS T ) N— - - - T e
SLIGHT WEATHRRING| g
AND FRACTORING  1Ef |- AR
To BLEW. 1T} v
v —
-4
v
’ W o —- oo
tes 48 R s S
ezl &
24.5] END OF HOLE
E Y S - - SR S
VERTICAL SCALE DRAWN g,;{
e CHECKED
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RECORD OF BOREHOLE 34

3 ™

LOCATION SEE FIGURE | BORING DATE DATUM GEODETIC
BOREMOLE TYPE PowER AUGER RORING BOREHOLE DIAMETER 4, 5" ;
SAMPLER HAMMER WEIGHT — LB. DROP — INCHES PEN. TEST HAMMER WEIGHT 140 LB. DROP 3G INCHES
SOIL PROFILE samPLES | w DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT  -L,
- o1 S BLOWS/FOOT — — — — pLasTIiC LimiT B, L W b
slelwlsl 2 A S WATER CONTENT W
ELEVN aju Fi~t 8
DESCRIPTION jeislel 2
DEPTH E1ZIC EZR SHEAR STRENGTH C, LB./SG.FT. WATER CONTENT , PER CENT
g1 12| &
" @ o
19S5
Zz
¥
190, 1| GROUND LEVEL < N
o i b CORE — o -
0.0mos%‘gégg:ls:\wwk 2 ,‘_‘; 7
.o 3t AGCERED
COMPACT To pENSEZ] & LR
GREY - BROWN  H 2 P
SANDY GRAVEL WITH] i -
TRACE OF SiuYT °
{> &S
i84.f "N PR 2 185 o S g
55| END oF HoLE |f ENQ oF REN.TEST @EL.184.6
REFUS AL-PROBABLY T 79 |BLOWS FOR LAST ko INCHES
BOCULDER

180

VERTICAL SCALE
{ R To S-of

DRAWN
CHECKED

JA,
L1

| GOLDER 8 ASSOCIATES




L

PROJECT No._

® ®
RECORD OF BOREHOLE 3%
LOCATION SEE FIGURE | BORING DATE  JAN. 26-30, [968 DATUM GEQDETIC

BOREMOLE TYPE

POWER

AUGER £ WASH BoRING

BOREHOLE DIAMETER

4.5" § BX CASING

| GOLDER 8 ASSOCIATES |

SAMPLER HAMMER WEIGHT |4© LB. DROP 3¢ INCHES PEN. TEST HAMMER WEIGHT 140 LB. DROP 3¢ INCHES.
SOIL PROFILE SAMPLES | W DYNAMIC PENETRATION RESISTANCE LIQUID LiMiT L, o
. -1 2 BLOWS/FOOT — — — — | piastic it b, o2 % L Z
(1]
Slelwl®l 2 B 9 S 8B 1o WATER CONTENT W 5
SLEVML  bEscmipTiON Slaid|al 8 \u
DEPTH S EIMHEIRS SHEAR STRENGTH C, LB./SQ.FT. WATER CONTENT , PER CENT i
iz ST & e
5 @ - <
) —t
90 R e e - -
87,6 GROUND LEVEL]
9.
Choost PARK BROWN,
SAN(DY TOPSQIL >
FiLL) 2t I s il | - n
184.3 1" Ipo) 311857
3.2 ] N
™~
LOOSE T DENSE "9 g LMK
SREY- BRNWN N
CSREY SILT wWiTH 1] v
TRACE OF CLAY T { - 180 - - ) . -
SANDY ST R Y P "
¢ ( L
- A
176.6 8x AU S (S T
14.0 4 Rl — El7s
MOTTLED 5l |—{175 u S0 ENDjOF PERTESTRELITG. & §
GREY - BROWN 8
FRBILLACEOUE &1 v | — :ltl S
LIMESTONE el
BEDRCCK 4
CLAY SEANM AT 8
ELE V. 174 . b IS0,
SLIGHT FRACTU R NGl 7 - ;,;
AND WEATH ERING BT 170 4@ - - S -
TO BLEV. 178 bk &
68,1 i & .
412 Bl END TOF HOLE :
jeT 4--- e SR -
w AL
YERTICAL SCALE DRAWM j A
. i H ¥ 4
{ INCH TO 5O CHECKED ¢




2 -

PROJECT No.._ &!6:3-_

LOCATION

BOREHOLE TYPE

SEE FIGULRE

RECORD OF BOREHOLE 36

JAN, 27, 1962

POWER AUGER BORING BOREHOLE DIAMETER

GEGTDZETIC
4.5"

REFUSAL
IASSUMED BEDROCK

SAMPLER HAMMER WEIGHY 140 LB. DROP 3O INCHES PEN. TEST HAMMER WEIGHT DROP 3O INCHES
SOIL PROFILE SAMPLES u DYNAMIC PENETRATION RESISTANCE Ly © f
P, Z
[ - § ______ Py )L-—o—-q C
9l wl®l = WATER CONTENT W u
ELEVN ajuwlBi~t 3 ui
DESCRIPTION 18| Sl £ -
DEPTH 12| g < SHEAR STRENGTH C, LB /SQ.FT. WATER CONTENT , PER CENT o
g1 = J | <
0 o bor] =
187.7| GROUND LEVEL
o.
° LOOSE
DARK, BROWN
SANDY ToFsSoIL | P
184.2 (Fre) 4 oo
35 COMPACT ; | /
TO DENSE GREY 2| ® ~
-BROWN To GREY || I'j
SiLT INL 2l .
WITH TRACE - ]
OF CLAY AND ] > I -
FINE SAND = s
PN
178 \,
0.9 END OF HOLE

VERTICAL SCALE
! INCH TG 5~

| GOLDER & ASSOCIATES |

DRAWN

cHeckep JO0F




’ . PROJECT No.._©i3S
RECORD OF BOREHOLE 37
\ LOCATION SEE FIGURE | BORING DATE SAN. 27-31 1262 DATUM SEDDETIC
BOREHOLE TYPE FOWER AUGER § WASH BQRING BOREHOLE DIAMETER 4.8 £ BR CAZING
SAMPLER HAMMER WEIGHT 14GLB.  DROP 30 INCHES PEN. TEST HAMMER WEIGHT 140 LB. DROP 2Q INCHES:
SOIL PROFILE SAMPLES | DYNAMIC PENETRATION RESISTANCE LIQUID LT L, °
P
H - = BLLWS /FOOT — _ . . _ PLASTIC LIMIT P, L wQ __L‘L z
H Ll ; Lo o ¢ -
FLEVN Jisleld z A WATER CONTENT W -
ZZT DESCRIPTION eltie: 8 w
OEPTH 5157z ¥ SHEAR STRENGTH C, LB /SG.FT WATER CONTENT , PER CENT -
T Eyz S @ o
5 @ 5
|
| |
| EY) - - R St B 4 -
IBB.8 GROUND LEVEL :
s X1
LOGSE
DARK BROWN \ .
é SILTY SAND |
| WITH SOME GRAVEL i85yt - [ f —
; (=) .
, -~ —
ENT JOF PE§. T M
N
‘ &
I motTLED ‘ 1 8,
| GREY - BROWN : : g
FOSSILIFEROUS ix Syvop—! Wi
g | ARGILLACEOLS Bl | s 1% L . 1 ) ] I
! LIMESTONE BEDROCKE : T
! SLIGHT WEATHERING £} —! ! g i—
ARD FRACTURING ¥t : v
To EL \74. Bl ' E|
PR - %%lGO
a = ! U
= H7olw
eRE o ? &
EalerTENL N e !
! i
| i R
i .
) | : 16: SRR P S D SN UM S ISR S S O S -
% | ; i
! i : i §
i | i i i
i ! I | ! i
! o L |
i [ : ;
| :, | ; | i
i b : J )
% . L :
1 Loy i : |
‘ [ | i :
; N i i
i [ i {
i o i ‘
i B P )
! | ; { :
! : i ' i .
‘ H i i
Lo i : .
! oy j a ? f
| i ! i I i ' i
; A i !
f ‘ b , | ! | |
; R | | | ; |
P i ; : : i
H { ;
s ! ! i i H ! i J
YERTICAL SCALE DRAWN r\;;w:
A R - - GHECKED (&7
IINCH TO - | GOLDER 8 ASSOCIATES




PROJECT "No. _ =

K RECORD OF BOREHOLE 38

LOTATION SEE FiGURE | BORING DATE JANL 23, 1268 DATUM GECDETIC
BOREHOLE TYPE POWER AUGER BORING BOREHOLE DIAMETER 4 8"
SAMPLER HAMMER WEIGHT {4 LB. DROP 3¢ INCHES PEN. TEST HAMMER WE!S-T 140 LB. DROP 30O /INCHE
; SOIL PROFILE SAMPLES | W DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT b, ©
i I . I § . ) BLOWS/FOOT _ __ _ __ | pLasTic LIMIT P, PLw b E.
: Sle v ac 4o &2 31 1oy WATER CONTENT W "
LEN wlwiN] 2 !
LEVN] . a o =) ut
———| CESCRIPTION 1815l 2 ~ b
uEPTHl 512102 ¥ SHEAR STRENGTH C, LB /SQ.FT WATER CONTENT , PER CENT .
xiz o}
| E 2 4 Z
! el 1 ]
T i
! i
' ; i
i
| 185 : ;
! ; | |
‘ ! i !
(82 9 GROLML LEVEYL : : :
oo |
M i
i LOGSE T COMPACT : i
! DARK BROWN ¥ o .
‘ SILTY SAND WiTH | = T
SOME GRAVEL P oolt® 155 < Rt
fFILL) ] > ;
2l 22 ;
= X N -
i Bl ENb OF HOW | j n
! REFUSAL-ASSUMED END OF 7$.5
v BEDROCK — [ RS SR - -
f | ! s
| i : i
i : ; i : :
Lo f f
[ I ! | { i
, : ; ! i i
; ; . ! i !
H i N i ] [ H
i Lo ! !
: i !
: ! H
‘ i P ? ?
# i [ i
i i H
! s . |
E T
; ;
| i
1 : i
i H H
; i ‘ ?
: ; : ]
| o |
] ! i |
P !
: i :
| | 3
i % ‘
! : !
! ;
2 oy | :
; ; i
? ; i z
5 b : § ? i |
i . : ? E
1 | : !
ol i ; {
) H ! H i
3 § H
3 [ ] |
{ i
{ % § , : B !
VERTICAL SCALE DRAWN ~ M.W.
vl B CHECKED 1§ 6
JomCK TO = [ GOLDER 8 ASSOCIATES | 5Ty "




PROVECT 'No. _ _@‘F '

LOCATION

SEE FicuRe

BOREHOLE TYPE

RECORD OF BOREHOLE 39

BOR!NG DATE

POWER AUGER § WASH BORING

JAN. 3¢-FEB.2, 1962

BOREMOLE DIAMETER

DATUM

GEODRETIC -
4,5" 4 Bx CASING

SAMPLER HAMMER WEIGHT |40 LB. DROP 30 INCHES PEN. TEST HAMMER WEIGHT 140LB. DROP 2< INCHE
SOIL PROFILE SAMPLES | w DYNAMIC PENETRATION RESISTANCE | Liquio LmiT L,
; I P W L
. clo2 - 4:1.0\:::/ FOOT& ————— PLASTIC LiMIT P, b 7o 5t
slelwll = oK D ¥ 19 WATER CONTENT W
L [ELEVNL o scRipTION Slale|al 8
- icEPTH 51210z & SHEAR STRENGTH C, LB /5Q.FT. WATZR CONTENT , PER CENT
| 1= |3] &
| w
'\
189, 1] GROLND LEVEL 9o AR A A R
6.0
LCOSE TO COMPACT L— "1
BROWN SANDY | -
IGRAVEL WiTH TRACE| (
OF SILT AND N
COBBLES o e T -1
* 823 N e e S N
) S8 ENt| oF PEN TEST@ EL.183.))
b
K OMPA
» COMPACT GREY N
| LBAESTONE 180
COBBLES AND
BOULDERS 'N MATRY
CF SANC AND
ERENE L
W 178 44— —d=
Thirze
12,2
3
¥ METTLED — $iss :
e GREY - BAOWN &
ARGILLACEQUS Todg| b - A - )
T LIMESTOME, . pid u
1 ‘BEokeck, o El der—
TAWEATHERED ANDE v
PARTLN FRACTUREY -
: ToELEN. 168 « = §lool
651 ﬁ
s, . | R
©4.0] END OF HOLE 165
T-Yo MU R -

VERTICAL SCALE
| 1 meH To 5-0°

DRAWN

| GOLDER & ASSOCIATES |

doA
T

CHECKED




PROJECT Na._ _ AT r
4 ® L e

RECORD OF BOREHMOLE 40O
L LOCATION SYE FIGURE |} BORING DATE JAN. 30,1902 DATUM SEODETIC
BOREMOLE TYPE POWER AUGER RBORING BORENOLE DIAMETER 4.5"
SAMPLER HAMMER WEIGHT {40 LB. DROP 3O INCHES PEN. TEST HAMMER WEIGHT 14O LB, DROP 3O INCHES
. SOIL PROFILE SAMPLES | W DYNAMIC PENETRATION RESISTANGE LiQUID LIMIT L, ®
= o § BLOWS/FOOT . _ _ __ _ _ pLASTIC LimiT P, b W Lt é
Slei | 2 L i T WATER CONTENT W b
SLEVN pescrieTion | j@|fla| € S
DEPTH 513|172 & SHEAR STRENGTH C, LB./SQ.FT. WATER CONTENT , PER CENT 8
x:z e} W ’ ]
5 a2 o 3
ivo 4— -
188,5] GROUND LEVEL
(e Ne]
. ]
TOMPACT TODENSE | —1
GREY-BROWN [} N
ISANDY GRAVEL. WiTH e
TRACE OF SiLT 183 B S S S0 IR Sl
AND TOBBLES I 5
. ~ = END| OF PENSTE$ST @ EL, (B4 3 M
82, 5] 5] BLowE FORILAST |3 iNCHES
&.0] END OF HOLE
izt X SR - . PRI —
YERTICAL SCALE prRAWN 1A
o chzcken 0%
tINCH TO 5-0 GOLDER & ASSOCIATES |




S LOCATION

PROJECT No._ . %35:_2-

SEE FIGURE

RECORD OF BOREHOLE 4|

i BORING DATE

JAN. 30 Do DATUM GEODETIC,
BOREHOLE TYPE POWER AUGER BoORING BOREHOLE DIAMETER 4.8" .
SAMPLER HAM:'R WEIGHT |40 LB. DROP 20O INCHES PEN. TEST MAMMER WEIGHT 140 LB. DROP 4¢ INCHES
: $OIL PROFILE SAMPLES | u DYNAMIC PENETRATION RESISTANGE LIQUID LIMIT L, w
= el 3 BLOWS /FOOT .. — — — PLASTIC LimiT p,  ju W L}
Slelalx - B0 40 G0 B> IGO0 WATER CONTENT W b
ELEVN  DEscriPTION lajeial 8 "
DEPTH & S ELES z g SHEAR STRENGTH €, LB./SG.FT. WATER CONTENT , PER CENT -
€3z 91 o b
& af 4 <
|85 —— ke — [ L Tur e RSV S - s e s e
182, @ROUND LEVEL
e Loose
TO coMPACT
DARK BROWHN S P Se=ci R S
SILTY SAND <
WITH GRAVEL Ny
b AND COBBLES i
A (=) ~ .
{T7e.g N L MH - ORGANIC CONTENT
.ol . ey 5.9, OF TaTAL
LOOSE 178 4+— - s - - B e SAMPLE 5
BROWN To GREY (
SANDY SUT To | {
SAND WiTH TRACE
OF CLAY \
170 5 K
1,5 Loose i7Q+4 - VA S . I e e i a1 Y7
To comMPACT \’
GREY SWYY SAND \
ol WITH GRAVEL )
1©7.0] TRACE OF CLAY i o4 1 —
15,0 END ©oF HoLE T T
REFUSAL o5
w ASSUMED BEDRACK! T OEND OF PAN.TEYT @FL. 1670

VERTICAL SCALE
f INCH TO 5-0"

JoA.

lil2g

DRAWN
CHECKED

| SOLDER & ASSOCIATES |




e . . PROJECT Nn._‘;giS:.?.‘

&, RECORD OF BOREHOLE 4¢2
LOCATION SEE FIGLRE | BORING:DATE  JAN, 30 FEE. %6 DATUM GEGDETIC
BOREHOLE TYPE POWER AUGER § WASH BORING BOREHOLE DIAMETER 4.5" ¢ BX CASING :
SAMPLER HAMMER WEIGHT |40 LB. DROP BO INCHES PEN. TEST HAMMER WEIGHT |40 LB. DROP 30 INCHES
SOIL PROFILE SAMPLES | W DYNAMIC PENETRATION RESISTANGE LIQUID LIMIT L, @
& el 3 BLOWS/FOOT _ . _ .. pasTic LiMT P, b W L g
cLew = FIMIES = BS 40 so 8 0 WATER CONTENT W é
DESCRIPTION el diel 2
DEPTH E =l z g SHEAR STRENGTH C, LB./SQ.FT. WATER CONTENT , PER CENT o
& ] w
- al 2 o zo 20 40 <
,SS —e - — - B SENSEE N N P e
183.8] GRGUND LEVEL
9.0 LOOSE '/)4
DARK BROWN
SILTY SAND B e
{FuL) —
179, 8 190 # N S TSUURNY RS S N
4.0 ¢
\\.
LOOSE f
To COMPACT {
GREY - BROWN }
To GREY 754~ - g - ; FMH
SANDY To i
CLAYEY SiLT |
i \\
17,8 N
13.0lpENTE GRE Y SUYY(Y i7vod -
, SAND WITH GRAVEL | o 42 L
6B 8| "TRACE OF CLAY |, SN —_—
i5.0 I
X END DF PENITEST @FELIGR.7
Bx i e
SOUND NMITTLED 7 % 100 B0 BLawWS IFOR LAST INCH
GREY-BROWN i ) ]
JARGILL ACEO WS 'f 3 65 14 - S -
UIMESTONE . :
BEDROCK, et g
SLIGHT WERTHERINGER g
IN UPFER B FEET . )
0o} — 200
7]
160 4 & - : ;
158.8 o
25.0] END OF HOLE
ISE e e
VERTICAL SCALE DRAWYN J A

cHEckeD (T

1 INCH TO 5-oF GOLDER & ASSOCIATES |




BOREHOLE TYYPE

WASH BORING

BOREHOLE DIAMETER

O . PrROVECT No._ &' 2
\ RECORD OF BOREHOLE 43
LOCATION SEE FIGURE | BORING DATE MARCH 71962 DATUM GESDETIC

BX - CTASING -

SAMPLER HAMMER WEIGHT 140 LB. DROP 3O INCHES PEN. TEST HAMMER WEISHT — LB. DROP —  INCHES
SOIL PROFILE SAMPLES w DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT Ly
- - § BLOWS /FOOT PLASTIC LIMIT P, O
alzlulkl =2 : ; . : ; WATER CONTENT W
ELEVMY  pescripTioN Slalalal 8 =
IDEPTH S B30 z g SHEAR STRENGTH C, LB./SQ.FT. WATZR CONTENT , PER CENT
51°] 3] &
wl
- 955 44— A b j a4 —_—
193.9] GROLND LEVEL. )
O.0{LOOSE TO COMPACT N
GREY-BROWN SILTY
SAND WITH GRAVELL
EIRS (FiLL)Y ’
2= - 15 WATER RETUEN
—" 1QO_ % S —_ [ IO
_ s NO WATER|LOSS| DURING
' DRILJLING |IN BEDPROCH .
1851
—_ 00
180 -
Bt
1 »
| [Fee
INTERBEDDED 9
DARK. GREY Sy 17544 B
LIMESTONE AND L3 S
BLACK SHALE wt
BEDROCTH : gl
WEATHERED AN [N
PARTLY FRACTURE .
TO ELEYV. 187 L
HEALED VERTICML § et ¥ 1 - L — i —
FRACTUKES - Yoo
ELEWV. 17§ Te {TT I"H
&,
|
165 -t -
1&n - SRS SR AN — .
N 100
g SS._. U NP SNV UV DESRISE RPN A
—
1Ty - -1~
== lele]
END OF HOLE }




- Bl T~ & T - _
r SAMPLER HAMMER WEIGHT {40 LB. DROP B0 INCHES PEN. TEST HAMMER WEIGHT — LB. DROP — - INGHE
SOIL PROFILE SAMPLES | W DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT L,
. - é BLOWS /FOOT PLASTIC LIMIT P, oW oL
1 Slel %] 2 R L ; ! . WATER CONTENT W
ELEVN, ajuly o -
DESCRIPTION j2iflie 2
pePTH gl35i-12| §- SHEAR STRENGTH C, LB./SQ.FT. WATER CONTENT , PER CENT
ez 3 W
\ o °| @
L R T S B
1193.9] SRODND LEVEL )
Q.G{LOOSE TO COMPACT [N
GREY-BROWN SILTY
SAND WITH GRAVELL
' _{;;3 (FiLL) % - i = o
[ - . TYATER RETURN
i—l1god4 (S0} - -+ L
o l— 55 NO WATER] LOSS| DURING
DRILILING |IN BEDROIK .
18%
.= 100
180 n
)-
A=l B
L INTER BEDDED 9
2 DARKGREY 175 u -
LHAESTONE /A ND N .
BLALK SRALE o
BEDROCK H
WEATHERED AND § u
PARTLY FRACTURED |
TO ELEV. 187 B L
HEALED VERTICAL [ 17078 I s S R SR
FRACTUHES G | §lwo
ELEV. 178 TO 172, : Rl
165
16a o e
« fm 160
Loy 155~
=k
A
e
. {50 100 1
B @
16 d,7 | 145_.-,.‘.'_” —- - - A S
49 2] END GF HOLE
140 VRS RS RN SO WUUN VRS SIS NUSURND SR
N3
YERTICAL SCALE DRAWN d_f\‘
‘o CHECKED (1Y
I INCH TO S ™S GOLDER & ASSOCIATES |




PROJECT No. RIE RN

RECORD

OF BOREHOLE 44

LOCATION SEE FI&URE i BORING DATE MARCH B 1962 DATUM GEODEYIC
BOREHOLE TYPE WASH BORING BOREMOLE DIAMETER Bx CASING
SAMPLER HAMMER WEIGHT ——LB. DROP ——— INCHES PEN. TEST HAMMER WEIBHT - LB. DROP —— INCHES '
SOIL PROFILE SAMPLES | W DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT L, -
. -l 3 BLOWS /FoOT PLaSTIC LimiT P, b W Le
S . WATER CONTENT W
ELEVNI  cescripTion lelg ; E - ' E l l
DEPTH - 512 z g ‘g SHEAR STRENGTH T, LB /SQ.FT WATER CONTENT , PER CENT
- S u
W @ bt
155 S SR -
1941 GROUND LEVEL]
Q‘/\ 3
TIOOSE GREV-SRaWN)
SILTY SAND &
1912  (FLL
D NWATER RETURN
b 190 S R o
b %2 _ se NO WEATER L.OSS_D‘JR&\&G o
DRILLIMG N BEDROCHK. =
» R
R 4 Hhele] . N B NI S
1857 | Wl N OPER
BOREHOULE @ BLEV.
ISR, 4 .
APRIL I IDET
: .
* Y I S
w i we
o .
; : - ;75.?; SO -
CINTERSEDRED gﬂ T
DARK EREY ‘ o)
LIMESTONE AND &ﬁg} g
BLACK SHALE ?ﬁ: 74
BEDROTK, o o
WEATHERED Ant Hit T4 = — e
PARTLY FRACTUREDL: - g e
TC BELEV. 120 =
[
Z i
B
[
W
185 4%
—
i
)
i
!
i
Yol B S & e i
o = gloo
i
554 - - =
=8
e i}O{‘z
|
!
!
1454 | _
1441 B ;
B2
p _ U R i




. - o~ -
’ SAMPLER HAMMER WEIGHT ~———LB. DROP -—— INCHES

B N- s N - -

PEN. TEST HAMMER

Frr

LIl _J L3 S B
WEIBHT —  LB. ODROP — -INCKES ]

! SOIL PROFILE SAMPLES ﬂ DYNAMIC PENETRATION RESISTANCE LiQUID LiMiT Ly . -
:f 5 - § BLOWS /FOOT PLASTIC LIMIT P, W L
, 2lElald) = . . ) | . WATER CONTENT W
HELEVN DESCRIPTION dleleial 8
HDEPTH -3 z g SHEAR STRENGTH C, LB./SQ.FT. WATER CONTENT , PER GENT
£l= 20 9
4 oy
| 198 R R -
11941 GROUND LEVEL]
; Q.0 (o
TTIOOSE EREY-BR:}WNM
SILTY SAND x
131.2 (FrLL) J :
2% WATHER RETURN
150+ e e
) B 5a NO WATER LOSS!| DURING
DRILLING IN SEEDROC. ==
ey -
ﬁ‘ﬁq - 100] - o
R 185 Wk M OFEN
B — BOREHOLE & BLE
P 188, 4 e
25 APRIL I ISEE
Rt b S T - TSGESI [NSSUSIIS SN S,
3 “l— ac
. S 11 I T
INTERBEDRED gl -
DARK BREY ‘ 0
IMESTONE AND E’e@; ]
BuACK SHALE  HEN 4
BEDROCK, z&“‘ﬁ% ]
WEATHERED Ane Bl 7o+ - . _
) PARTLY FRACTUREDES wl— g oo
' TC ELEV. 130 i i
[
Z
§1
F o
: 165 4% - SR i
-
{
i
16 | e 1ot
o ] — ;IQO
H
|
i
1554 ¢ |- SR S -
i
I
!
18O -
I hoo
i
{
i
1454 | - R -
1441
E0.0 END OF HOLE
{4t - - - - o - S

VERTICAL SCALE
| INcH To 8-2"

GOLDER & ASSOCIATES

DRAWN

JA,
CHECKED Y&y




PROJECT Na-@i‘ L.

RECORD OF BOREHOLE 4S5

LOCATION SEE FIGURE | BORING DATE MARCH 91962 DATUM GEQDETIC.
BOREHMOLE TYPE WASH BORING BOREHOLE DIAMETER Bx CASING
SAMPLER HAMMER WEIGHT — LB. DROP —— INCHES PEN. TEST HAMMER WEIGHT — LB. DROP — [NCHES
SOIL PROFILE iSAMPLES W DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT L,
P WL
- - é BLOWS /FOOT PLASTIC LIMIT P phe Sk
Slelul®l 2 . . \ ! , WATER CONTENT w
ELEVHI  pEscRIPTION EHEE
DEPTH sizizl= & SHEAR STRENGTH C, LB./SQ.FT. WATER CONTENT , PER CENT
E1=] (2] ©
w @]
w 1
T
?
198 4 — - A R -
193.4] GROUND LEVEL
O Clronpway PiLL
1918 >
[- & COMPACT GREY-BROWN
1204 S GLC 150 T wardr meTurn
b Bl — o5 COMPLETE WATER| LOSS JURING
ph ' DRILLING IN BEDROCK ©EL, 1239
i
i wil— fioo
;
' 1854 - R -
i
wi— )
. 1 B0 ] -
5 .
¢ ;
" —— !75- >__ ‘m'—""" T e e o
INTERBESDED 3
DARK BREY : U
LIMESTONE AND BRE u
BLACK SHALE
SEDRQCK, ‘70_Iﬂ DI NI - - - —— e L
SLIGHT WEATHERNGE g
AND FRAITURINE 3
To ELEV.IS4
UNREALED VERTITAL .
FRACTURES i z
ELE V. 160, 5 To IEd ol Rk
POORLY HEALEL il g}
VERTICAL S|el—leSqmioel - - S - o
FRACTURES bl
ELEV. 1490 TO 14300
160 e e s R
?
w | Hoo
125 - . 4
:
t
i
R0~ | - - e R
o f ] oo
|
14R2] - 1]
e mid e [RY =T STare Nt _
o~




- ~ .~

. . ) . ) T — -
' SAMPLER HAMMER WEIGHT ~— LB, DROP —— INCHES PEN. TEST HAMMER WEIGHT — LB. DROP - INCHES.
SOIL PROFILE SAMPLES | W DYNAMIC PENETRATION RESISTANCE LIQUID LMIT ' L, ’ ’
| - g BLOWS /700T pLasTic LT B, ok W Li ‘ :
C Slal l*l 2 : . ; . . WATER CONTENT W
. ILEWN alulyli~l B
DESCRIPTION 18> iel £
PTH A EISELIR: SHEAR STRENGTH C, LB./SQ.FT. WATER CONTENT , PER CENT
51% 13 &
i
. A Y
= 198 4 R e
4| GROUND LEVEL
.0 ROADYWAY Pl
1291.8
t.& COM&C.T G'R(EFY;EE?WN
1204 me WATER RETURN
: 2,0 ax 1SC - S S ISR S 82
B - 95 COMPLETE WATER| LOSS JURING
! DRILLUNG IN BEPROEK T EL. 1839
:
: i
- T p— ;loe
1854 B ] I -
!
wl— Lo
1804 L f- - -
{
N i
3 i
, |
| R R e R A
g : x
Ll : w
: INTERBEDBED 3
: PARK GREY 2
X LIMESTONE AND I
BLACK SHALE
BEDROCK | 7o @ I S SN | B IR B R
SLIGKT WEATHERSNﬁ E "4
: AND FRACTURING [ 8
. T BLEV.IRA R
UNREALED VERT:CALLS -
) FRACTURES > ﬁ
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