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‘ O i FOUNDATION INVESTIGATION REPORT
for
Proposed Multi-Plate Arch Culver:
At the Crossing of

Hwy. #1L0 and Lyonb Creek

Twp, of Croxlﬂnd, Ceunty of Welland
District No. 4 (Hamilton)

W.J. 69-F-64 - W.P, 60-68-04

1. INTRODUCTION:

The Foundation Section was regquested le carry out a
subsurface investization at the aforementioned location, where
a multi-plate arch culvert is proposed, The request was contzined
in a meme from ¥Mr. T, J. Kovich, Regional Materials Engineer,
Central Region, dated August .5, 1945. The plan (No, B-190-11)

i and profile (No. C-190-8)were provided by Mr. G. E. Smith of

Proctor and Redfern Limited, Consulting Engineers, Toronto,
Ontario {correspondence dated November 17, 19569),

/)

Subsequently, a foundation investigation was carried out
at the proposed site to determine the subseil and groundwater
conditions,

This report contalns the results of the

investigaticn,
togethier with recommendations pertaining to the installation of
the culvert, as wsll as the stability and settlemont of ths

associated aporoach fills,
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The centre-line of proposed Hwy., 4140 {Line 'A') crosses

Lyons Creek ahou Moore Road, in the Township of
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Crowland, County.of Welland, The creek valley is approximataly
16 feet deep with a floodplain about 100 to 150 feet wide, The
valley banks, which are covered with light vegetation, zre guite

act witn the slopss varying from apgroximataly 95:1 to £:1. The
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esterly flowlng cereel meanders along the floor of this valley;

o

O‘ at the time of the investigation it was about 60 to 70 feel wide
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o L

'"xan612 to 3 feet deep - i, e., the watbr level was at aoout
eievatwon 520 The surrounding terrain 1sfbe1ng utilizged
as farm land, ‘ ‘ &

A 35—foot long, single-span structure uarries mOor¢
Road over Lyons Creek, The deck elevation of -this structure‘ “
is between 573 and 5743 the ass001ated approach embaﬂ&meqts

ars approx;mately 4 to 3 feet in helght ‘

Physiographically, the site is situated in the realon
‘knowa as the "Haldimand Clay Plzin". In this area the subsoil
consists of extensive, mainly g1a01al lacustrine de9031ts, lal‘
down in glacial Lake Warren during the Wisconsin Peridﬁ These
deposits are composed of stratified silts and P1ays,'and are
generally underlain by a basal glacial till sheety, which 1n~tdrn,
is followed by shale and limestone bgdrook.‘ ‘ B ‘

. | 3. SUBSOIL CONDITIONS :
3;1) ‘General:

Two sampled boreholes, both of which were sccompanied
by a dynamic cone penetratiom.test, were put down,at‘thé'sifs
using standard diamond drilling rigs adapted for soil sampling:
purposes, The data obtained was supplemented by putting down
four shallow hand auger holes to define the vertical and lateral

extent of any surficial organic deposits that may be preoent on
the valley floor,

The locations and elevations of all the borings were
surveyed in the field by personnel fron this Section. This.
information is shown on Drawing 69-F-644, together with an
estimated stratigraphical profile across the site, All elevations
are referenced to a Geodetic datum.

The results of the laboratory testing, carried out on
’ represeatative samples of the overburden, are shown on the Dorelog
' sheets lecated in Appendix I of this report. The consclidation

characteristics of the cohesive stratum are sumnarized on Figure F1.
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3. SUBSOIL CONDITIONS: ({cont'd.)

LA

3,1) Ge General s

The predominant stratum acress the site is composed of
‘a hard to stiff silty clay to clayey silt; in this area it is
greater than 60 feet in denth. Alcnz the floodplain of the creek
the cohesive stratum is overlsin ﬂ{‘%p“ :@ 5 feet of alluviunm
with related organic matter, Theéﬁtraf is known to be underlai
by a competent basal glacial till followed, in turn, by bedrock

The boundaries between the various deposits, as
determined at the boring locatiocns, are shown on the accompanyling’
borehole shesets. A stratigraphical section, inferred from the
data, is shown on Drawing 63-FP-64a4,

From ground surface downwards, the various soil types
encountered are as follows:

3.2) Surficizl Deposits - Fill and Organic Material:

B.H. #1 was put down through the existing agproach
embankment along Moore Ri., At this location 5.5 feet of fill,
composed of a hard grey-brown clayey silt, with sand and gravel
and rock fragments througzhout, was encountered.

At some locstions on the valley floor, as well as
beneath the fill at B.H. #l, a flecodplain deposit, 1 to 4,5 feet
thick, is present; it is composed of a firm grey clayey silt
with orgsnic matter,

3.3) Silty Clay to Clayey Silt:

The surficizl deposits are underlain by the predominant
stratum across ths

n
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which 1s compos

-

a nard, decrsasing
with depth to stiff, reddish-brown =il:ty ¥y to clayey silt,
with a trzce of sand and gravel, Thic stratum has a plasticity in
the low to intermedlaye range, The silt 1y Lo clayey silt was
not penstrated at either of the borings o] it was, however,
proven to extend for a depth of 58 feet

seams and partings of silt, up to 1/4 inch thick, were encountorad
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3. SUBSOIL CONDITIONS: ({cont'd

e) L]
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3.3) Silty Clsy to Clayey 8ilt: (cont'd.) ...

b

throughout, At B,H. #1 layers of silt, up to 3 inches thick,
are present below about elevation 513,5.

The physical properties of the stratum, ss determined
by the field and laboratory testinz carried out, are summarized
in tabunlar form below:

Desiccated Zone

Identity Tests (Upper 20 to 25 fest of  {oyer Zone
Stratun) e
Range (Average) Rarge  {(Averags)
Liguid Limit (W) 32 & 39 ) 27 - b1 {32)
(%) %
Plastic Limit (NP) 18 & 21 ) 17 - 2z (19)
(%) JPwo
) : ITests
Natural Moisture Zlontent (W) 16 & 15 ) 20 -~ 38 {28)
7 )
' )
Liquidity Index (IL) Negative ) 0.2 - 1.1 (0.6}
Consolidation Characteristics
Initial Void Ratio  (eo) - { 0.52 - 0.85
. T (
Compression Index (Co) - e ( 0.08 -~ 0.30C
) Tests (
Degree of Preconsclidation - ( 4,000
) (prS-fc> (PC - POS}
Undrained Shear Strength (Cy)
{p.s.f.) >2,000 >2,000 - 900
Standard Pcnetration Tests ('NY)
(Rlows/ft, ) 25 - 103 {37) 19 =~ 37 (22)

\r
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L, GROUNDWATER COMDITIONS:

Groundwater level observatious have been carried out,
during the period of the investigation,in the opsn holes, These
observations are recorded on the Borslog sheets and summarized

'on Drawiang 63~-F-644, The results of the measurements indicate
that, at the time of the investigation, the pieszomebiric ground-
@;% r levgl within the overburdean deposits is between elevations
(269 and (270 - i.e., some 1 to 4 feet below ground level. These
elevations correspond closely to the creek water level,

5. DISCUSSIOK

5.1) Genersl:

The centre-line of proposed Huwy. #140 (Line 'A')
cross Lyons Creek about 50 feet east of lMoores Rd.; the site is
located in the Township of Crowland, County of Welland, It is

i
understood that Lyons Creekx will be carried beneath Hwy. #L40
f

in a multi-plate arch culvert approximately 7 fest high, 11 feet
wide and 118 feet in length., The profile grade of Huy, #140, in
the vicinity of the oreek, will be betwszen elevations 583 and 584,

At this elevation the assocliated approschn fills will have a

A

maximum height of 15 fset above the existing creex botbom,

¢ site is composed of

deptn, siliy clay to

clayey silt. On the valley»fleor this stratum is often overlain
¢ matter. The

&
thickness cof this material varies rsnjomld from 1 to L,5 feet,

e :
competent bearing stratum for the pige-arch culvert, The urficial
1 to 4.5 Teet thick floocdplain deposit {clayey silt with organicsj,
located on tna valleysfioor, ghould, howsver, he subeixcavated
within the plan limits of the culvert The culvert should be

1 compacted granular psd with & minimusz

-
¢ T e s @ o
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‘5;‘ DI%C SSION AMND RECOMMENDATIONS: (cont'd.)

Lh

L

5.2) Culvert Iustsllations: (cont'd.)

L3

The culvert should be surroandcd with well compacted
granular backfill, The geometry of this zone and placenent
techniqués should conform to D.E,O, specifications, namely,
Standard No. DD-808-4.

The placemant and coépéction of the granular pad
beneath the culvert, as well as the installation of the culve*t
should be cerried out in the dry. This could be accomplished
by temporarily diverting the cresk. Any surface run-off or
groundwater seepage occurring in the construction ares could
be haniled using standard methods, such a2s pumping from sumps.,

5.3) Approach Fills:

In order to improve the stability and miniaize settlement
of the approach Tills, it is recommended that the surficial organic
deposit, encountered along that portion of the appreaches,; which
will be located witl

hin the confinss of the existing creek valley,
be subexcavated., This subsxcavation should be carried out within
n

the plan limits of the embankment section, in accordancs with
current D.H.U. Standards. The subexcavation so formed, should
be backfilled with locally available granular material to at

lesst 1 foot above the prevailing grou ater level., Above thi
level the Till can consist of any suitable materisl,

As discussed previously, the maximum height of approach
) b Fs & pp
fills will be of the order of 15 feet., No stability problems
are anticipated Tor fills of this heigh with 2:1 slopgeg

& S ‘e

Settlgunent of the cohssive foundztion subscil will take

place Cue 1o the embankment surcharge loadinz. The induced stress
Wwill be significaantly less than the degree of preconsolidation of
the stratum, The seftlement will, therefore, be of a recompression
nature, Computations carried out, indica 2K~

ate that the =aximunm
€
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5. DISCUSSION AND DECOMEZNDATIONS: (contr*d.)

e R

5,3) Agoroach Fills: (cont'd.) ...

£fil1l heig nuv, will be of the order of 3 ineches. The msjority
of this settlement will ve realizad within 7 year following
placement, with approximately 50 cevcen+ osourring within

3 months,

If it is deemed that a differentiaml settlemsnt of this
da

magnitude would trimentally affect the pmrformance of the
culvert, the culvert should bs constructed with a camber of

o
i
[at
e
=
]
9]

In the vicinlty of the creek ths base of the approach
fills should be protected against scour; this protection should
extend above the high water level of the riwver,

&, MISCELLANE0US:

Tne field work for this project was carried out during

the period of Dsceaber & to §, 1969, under the supervision of

‘1

Mr, B., T. Darch, Senicr Foundation Znglineer; who 2lsc prepared

The eguipment used was owned znd operated by Penninsuls

Scils Investigation Ltd,, Welland, Ontario.

Tnis repert was reviewed by Mr. #. Devats, Supervising
Foundation #Znginecer,
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FORM 05—M‘.§26 (REV. 1969} OFFICE REPORL, ON SOIL EXPLORATION g
DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 1 FOUNDATION SECTION
108 69-F-6L  LOCATION h2+23 51° Lt. S ~__ ORIGINATED BY _ .B®
wp.  60-68-Ch  BORING DATE  December ki, 5 and 6, 1969 N _ comPwED BY BT
DATUM _ Geodetie ... BOREHOLE TYPE VWashboring ~NX Casing, Dynamie Cone Penetration CHECKED kY _ ,, S
Test
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT Wy
SCILPROFILE .} SAMILES w | BLOWS/ FOOT PLASTIC LIMIT——ws >
5 [ 8 -] 20 Lo 50 80 100 WATER CONTENT—— <k
& &1 o« | ISHEAR STRENGIR PSF ws w w, 321 cemanks
ELEV. DESCRIPTION =B R g | o unconFine + FIELD VANE )
DEPTH 5‘ o0 7 g Z ® QUICK TRIAXIAL  x LAB  VANE WATER CONTENT % y :
— z i ! Q -
©73.5! Ground Level < | B W Y 800 1270 1600 2000 20, 0 6p P.C.FEGR SASLCL
0.0[Clayey 911%, t.race of |1 ' ! ! | | i
Sook: framents (FEE L b 4w 1s ST l % ! ; v _ 569.5
o . ’ L e | | SRR S S .
%g; (Grey Brown) BRARD ‘-.%m.li 53 L9 k_ | i ! » £ ;
» 3 {Clayey silt, with !‘elﬁ; ; =Y : i i W.L. in
teg pS % matt, wood | 2 Tw M 1 |
1563.5 |chips ete. Firm Ll 3‘. ol B £5. | N s 17 iDpen BR
T10.0 5114y Clay to h T8 Dec. 6/69
(Clayey Silt A | s60 ] PN , IR
trace of send and 4y s 3 ‘ j I~
gravel {coeasional . : !
partings and ceam of |}/ ; ~ 4‘ ; ! :
silt up to 1/h" thick) | 5 ss| 19 ! | i i
{Mottled Brovi to P T T R R | ; : r i
Reddish Drown) o B | ; | i
A6 ss 27 i ; > oe ¢
Hard to Firm g ; 1 ; ] ! ;
bl ! | ‘. R /
. 7 T‘"’% e ! 436 T 116
C | sk | , k : -
8 T ™M | E !
f o | !
) ! I i : +43.5
. |
Cosd e ; -
! i i |
o I | !
10 ™ P ‘ | N 115
i ‘ i i
2 1 520 i +82 [ : . B
i i |
P ‘ :
513 5 i’ A1l ™ 1 ‘ ; i
60.d {Layers of silt up uQ y ! o | i ; ; : ;
3" thick) 1 12 s5 60 51d : i ; T —
055 e . 413 ss120 A : ; ]
68.0| End o¢ Borehole | ! ] | ; | : i
{ : ! X ; i
j - L ]
1 .
o
[ :
[ |
! i ‘
; :
1 | L
|
D | |
L | 5
N o
; | ‘ [
i i | |
1 4 . ,
} i A i ki

20
159-5 % STRAIN AT FAILURE




Fam OB-MT- 126 [REV. 1969) OFF{CE REPORT ON SOOIl EXPLORATION

DEPARTMENT OF HIGHWAYS - ONTARIO L
WATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 2 FOUNDATION SECTION
job  69-F-6L LOCATION _ 3h2+86 3% 1t  ORIGINATED BY __ BTD el
wp  60-68-0  BORING DAIE _ December 5 and 6, 1969  COMPWLED BY __ - BPFD .G
DATUM '_«‘th_&_detig  BOREHOLE TYPE Washboring, NX Casing, Dynamic Gone Penetration CHECKED BY _ .l oo
Test
g DYNAMIC PENETRATION  RESISTANCE LIQUID LT W
SOIL PROFILE SAMPLES - w 18LOWS/FOOT PLASTIC LIMIT w, e
5 8 P 20 hp 60 8p 10D WATER CONTENT—w x= =
= P& Y [SHEAR STRENGTH PS.F wp w, 321 REMARKS
ELEV. | W~ (O | o E
e DESCRIPTION z = o ¥ N O UNCONFINED + FIELD VANE o :
DEPTH =l 21 Z (;) e ® QUICK TRIAXIAL  x LAB. VANE WATER CONTENT % ¥ r
z ol
570.5| Ground Level 5 z2| 400 800 1200 1600 2000 20 0 pCElGR SA S CE
0.0 7Top Soll. 188 2 Y L e T AR It S e e ggL
1.0} silty Cisy %o F SEPU W.L. in
Claj Silt, trace // - T \ Open BH
of sand and gravel <1730 88 103 ~— ‘ ,Dec 6/69
{occasicnal partings | - : l : :
and seams of silt up | | b| 8§ 56 el . | . I s = N DS S |
o 1/h" thick through- - |
out) L : i :
(Mottled Brown to “T¢ sl 3B “
Reddisgh-Broun ) ST B - 1 !
B L T e e e e e B el S B R
Hard to Stiff "
T 88l g7 ‘
A KYi o= :
/(. N
,,‘/‘ : 5).‘0 . . . . R SR S e -
//
'/ )
g ; [+}
- ! /
- o %11 ® i | 132
i B30 |. . S0 DU SN W f
. ] |
g A | ; !
A ) i ! i
N ‘ A 10 ss oer ’ ;
End of Borehole | . :
; { 520 . B . . [PV IO
| ;
! i
i i |
: i H
! i ;
i i !
i
|
|
i
1 s
| z
| |

20
L-§-5 % STRAIN AT FAILURE
10




FORM Oa—m@é (REV 196¢) QFFICE REPOR%@N SOIL EXPLORATION G

.

DEPARTMENT OF HIGHWAYS- ONTARIC
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 3,u,5&6 FOUNDATION SECTION| -
joB_ 69-F-6L  iocanoN_  See BELOW . . ORIGINATED BY _ BTD.
wp  60-6B-0h  BORING DATE” December 6, 1969 ) . COMPWLEDBY __  mm
DATUM  Geodetic __ BOREHOLE TYPE Hand Auger Holes o ) _ CHECKED BY __
) . DYNAMIC PENETRATION RESISTANCE LYQUID LIMIT w,
SOIL PROFILE SAMPLES | HE{Ows/ FOOT bLaSTc LT e .
P Q1 3 ; . , ) ) WATER CONTENT— v
a2 = Q1 U [SHEAR STRENGIH PSF e W 321 REMARKS
ELEV w | w >~ o Cociein uaNE e} o W
e DESCRIPTION :I‘ = o, v X G UMCONFINED + FIELD VANE fal
DEPTH 33 = g > | @ QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
-] 2 - — :
& 2l = . P.C.FloR SA ST CLY
T e

0.3 | 3h2+6h 291 Lt.

570.5! Ground Level
¢8°0 | TopSoil (Clayey) | !
5 % Cl: Silt, with re- |[!} ! : i
5622 I.-;é, organic matber (11! i i |
567.0,811t7 clay to clay silv’d i ! |
3.5 End of Borehole i ; | :

f

i

3

| |

wo.b | 33410 251 RE. - i

570.5 | Ground Level
o8 s ‘
565 .5 | Topseil (Cla ) o ;
= D07 g cla; tge | I !
57.5 clayey 8 ‘ | : ;
3,07 &nd of Borehole | | : : |

0.5 | 3h1+8h 18 vy,

570.5 | Ground Level
865.5 | Topsall {Clayey)

1.0} Glayey S$ilt, with re-|
, gé,a.o Ia§e3 organic matter .. .,

7.5

3.0

i
f
|
!
.

> 1811ty clay to clay slt LA i
End of Borehole | |

§ H0.6  3h1+49 18" Ry, |

570.5 | Grownd level

569.5 | Top Soil (Clayey) B b 5
1.0 | $ilty Clay to o ‘ ; |

567.5 | Clayey S&1t L 3 ;
3.0 | End of Borehole Lo !

< s e e e e

2
9= 5 % STRAIN AT FAILURE
0




VCID RATIO —=PRESSURE CURVES
JOB NO. 69-F -564

| B.H. 1 BH. 2
0 AMPLE 7 SAMPLE @
7 - DEPTH 31-a” 56 DEPTH 38'-9"
Po' ELEV 542.2 ELEV: 531.7
5 ISFElw = 328 IS8 w, = 30.0
v PcE3451 ¢ 54 Pc=3.8 -
Sy ‘wp= 20.2 W e 165
U W o= 37.9% Po=137 l W= 20.4%
o s Cc= 298 o 52 { Cc = 074
S \\'\ o .
- I~
< o : < .50 I
ac \\\ \‘w o { A :
o~ Y
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46 4 _ R\
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o3 10 10.0 01 e 10-0
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T T T H ¢
i g B Rl BH.
{ IR Y. i :
\ l SAMPLE I SAMPLE
l : DEPTH ! | DEPTH
S ELEV. , ELEV.
B - w, -
E ' W= W=
v BAIL ! Ce * ® | Ce =
T { T 1 !
O ! i O DL
— i i —
Z : i < }
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ABBREVIATIONS USED 1IN THIS REPORT

- PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUHRED Tn ADVANCE A STANDARD SPLIT $PODMN SAMPLER
12 INCHES INTO THE SUBSOIL, - DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTARCE OF 30 INCHEE.

DYRAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE  COME, FITTED
TO THE ENMD OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 330 FOOT POUNDS PER. BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COVMESIVE SOILS AND THE. RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
IN THE FOLILOWIRG TERMS : ~

COMSISTENCY W' BLOWS/FT. ¢ LB./SQFT DEMSENESS ‘N oBLOWS/ FY.
YERY SOF) o -2 o - 280 VERY LOGSE o -4
SOFT 2 - 4 250 - 500 LOOSE 4 -t
FIRM 4-8 £00 - 100C COMPACT 10 - 30
STIFF B - 15 1900 - 2000 DEHSE 30 - 50
VERY STIFF 15 - 30 2000 ~ 4000 VERY DENSE > 50
MARD > 30 > 4000

TYPE OF SAMPLE

5.8, SPLIT SPOON T.#W. THINWALL OPEN

ws WASHED SAWPLE P THINWALL PISTON
s.B SCRAPER BUCKET SAMPLE ¢S QESTERBERG SAMPLE
AS. AUSER SAMPLE F.s FOIL SAMPLE

Cs. CHUMK SAMPLE RL ROCK CORE

ST SLOTTED TUBE SAMPLE
P#. SAMPLE ADVARCED HYDRAULICALLY
P SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu URCONFINED COMPRESSION LY. LABORATORY VANE
Q UNDRAINED TRIAXIAL FV.  FIELD VANE
@cy  CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION

Q4 DRAINED TRIAXIAL S SEMSITIVITY



# ~ ' ABBREVIATIONS USED IN .THIS REPORT

SClL. PROPERTIES GENERAL
rd URIT WEIGHT OF $0IL (2uLK DENSITY) n =31416
7 UMIT WEIGHT OF SOLID PARTICLES e BASE OF NATURAL LOGARITHMS 2-7183
Fw UNMIT WEIGHT OF WATER log,2 o ina NATURAL LOGARITHM OF @
V4 UNIT DRY WEIGHT OF Soi. {ORY DENSITY) loguoor logg  LCSARITHM OF @ TO BASE 10
re UNIT WEIGHT OF SUBMERGED SOIL + TIME
7,
G SPECIFIC GRAVITY OF SOLID PARTICLES G = —% 9 ACCELERATION DUE TO GRAVITY
- ¥ VOLUME
VOID RATIO W WEIGHT
on POROSITY M MOMENT
WATER CONTENT F FACTOR OF SAFETY
S, DEGSREE OF SATURATION
Wy LIQUID LiMIT
STRESS AND STRAIN
Wp  PLASTIC LAMIT
1S PLASTICITY INDEX u PORE PRESSURE
s SHRINKAGE LiMiT 4 NORMAL STRESS
3 -
W= W e NORMAL EFFECTIVE STRESS (& IS ALSO USED
I LIQUIDITY INDEX = L { )
P T SHEAR STRESS
i - W 3 LINEAR STRAIN
le CONSISTENCY INDEX = —h
ip ¥ SHEAR STRAIN
Bmox YOID RATIO iN LOOSEST STATE v POISSON'S RATIO { |l IS ALSO USED)
€min  VOID RATIO IN DENSEST STATE 3 MODULUS OF LINEAR DEFGRMATION { YOUNGS MODULUS )
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Proctor @edfem Limated

‘Gonsu[tmg Engineers
- 75 Eglinton Avenue East
+Toronto 12, Ontario

Telsphone (416)487-1171

17 November 196% Project E.0. 69210

Mr. A.G. Stermac
Principal Foundation Engineer

Department of Highways Ontario
Lab Building

Downsview, Ontario
Attention Mr. S5.M. Devata

Dear Sir

W.P. 60-68-04 Highway No. 140
From Teownline Road Northerly to East
Main Street (Welland)

Enclosed, please find a partial plan and profile in the
vicinity of the Lyvon's Creek Crossing of the new highway.
We have marked the profile grade on the profile in red

and we have alsco shown a tentative location for the new
culvert on both the plan and the profile at Station 342+30.

We have assumed that the 11'x7' steel pipe arch culvert
recommended in the hydrology report will be used.

The centerline for this project was recently staked out
by our field parties and should be easy to locate.

We trust that this is all of the information that you will
require in order to carry out your foundation investigation
at this sits. Should you require any additional information
rlease do not hesitate to call us.

Yours very truly

Proctor & Redfern Limited

kL

G E. Smith, P. Eng.

GES/1b
Encl.
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ATTEN T

- This will confirm our verbal discussion in my
office on July 31st during which it was agreed that
you would carry oub the necessary. foundation wonrk
for the proposed, large culvert{s} installation at
the above location. : :

I would suggest that you maintain liaison with
either Mr. W, Mellnyshva or with Mr. Goérd Smith of
Proctor & Redfern. ~

G. Kovich,
gional Materials Engineer.

<






