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T ATIGATION

N R

)

Dasr Siras

Tuo well-point tests have been carried eut on the north i
aide of the sest abutment of the Wellington Street Bridge, Ottava. __
The well-point installation was pumped contimuowsly for pericdswp
to 21 hours end obszervations were meds of water levels in plozometer

holes at distances of 10 und 20 feet from ihe well-point.

Prom the results of the tests, the relationship Tetween
draulown from the norual ground wetar table anéd Zistance Lron the el
wellepoint was obteived and this is plotted in Znclosure 1. ssae
resalt of the bigh peroesbility of the medium, the phreatic surface,
within the renge of practical imtevest, is velstively flat.

The most relevant result of the test wes thet the ground.
water tuble could be lowered twelve inshes at » rodius of about twenty
feet from 5 noymel vwellepoint, Since the grourd water muy recuire %o
be lowered by s mich se fiftesn feet st owrtain loestiona, it will be
n¥Ressuly W have o mindweus of fifteen well-pointe within s radius of
Swenky fost of thess lecsiions, ‘

With regard to the tumnelling beneath the C.B.R. Chawdiere
Subiivision apd the C.P.h. South Hain iins, Enclosuve ¥o. 2 shows a
suggested sryvangement with well-points f intervals of thres feet along
She heuder pipes. A4 clearance of 7% fest fyom the centre line of the
tunnel and 8 feei Irom the track centres bes been allowsd. Omoe dne
stelled, the tops of the weli-points will only protrude o few inches
abyve the ground ond there is thus mot likely o be any confliot with
the structurel clearsnce reguirements of the AL.8.8.4. & deploted on

puge 28«Z-1 {1940} of the AJH.Dek. sianal,
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Janunry 26, 196z, | s

in lovetions where thare is limited clecrance, one
wathod of imstalling the well-points would be by the use of & ;
skid-mounted diamond drilling »ig which 1s only about throe
fest wide. The borehole is drilled at one end of the rigs, This
ype of rig is stendard equipmont with most drilling oontraciors.

¥he proposition is, of course, subject ﬁe'@pmw:i
by the reilwsy émt’hemti&s. e

if it is not possidle to obtein pernlssion for this
proposal, the slternative scheme of driving = tunnel &t right
sngles to the tracks instead of obliquely would be squally
practicable. ¥o well-peint systesm huas been shown for this
alternative but the nunber of wall-points recuired will beo less.

YWy mwslt your commenti on this pyYopoanl

Youvrs vexy truly,

188 /%



“Enclosure Fo. 1

EATTAL
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De Leue Cather & To. of Canade Limited,
226 Spavks Street,
OTTRY: &i" tnterio.

BE: 3070 INVESTIGATION NEPEAX BAY

benr Bives

In connection with the a’bau ym;aet, ,;tcsts nd obd
have besn carried out at certsin boreboles inm oxder to
water mnéiﬁmm ng %hq' might affezﬁ tmﬁdng amaﬁmu

Bamlss $ to 12 inclusive vare :;rimmis for the Wm

of dotermining soil conditiona snd the water level. e‘hamaﬁom in the:
holes wers not any sore conprehensive them in & mm “atte
In actual facl, only Bapeholes 5 and & wers within the am& iﬁ
tummalliing was 1;»:@13 #nd Borebole & was found to be
on %op of a vieity of Ottews sewer rumning from gust %e ms’z, e a -
of Soyghole 6 were therefore considered to be not 'kypiwi of the m aa
regsrds both soil spd weter conditions. (Sespage into and out of Borehole
¢ wag very slight, indiceting thet the isrge nusber of ’m:ulm in the fill
bad besn mized wiﬁs a an&mmﬁﬁl& qusnkity of iwemams, fine mmal.)

The weries of hﬁﬁ&ﬁﬂ mmm sﬁ%&r Ho. 12, was &wed gt
obsaining informetion sbout water conditions rather then 5@&5&& st ﬁm
strstifieation. The results are summorized belowse
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OTE EEFERENCE N0, |

BOREHOLE 5A
Locetions 108 £3. north of Sorelwle 5.

Diemster - BXy Depth - 20.5 f3. (81, 156.2)s Cround Surfece o
Elav. 176.7. ‘

Furpose: To deterumine seepage and permesbility proparties af m
acil and to sugment soil information from ﬁemiwh S. _;;,,:‘ ;

Seepuge observations were cerried out st depths of 548, ?,;, xa.a, .
12:5y 15,0 2nd 16,5 feet. In first four of ¢ Shese, very litile mespzge inte
bailed hole. Ip last two: moderste seepage just shove ba&mnz &% 1&.5 i‘wn i

location: Just north of cosh chutaent of Hellington sm ﬁriﬁgc.

Dismetler - BX; Dapth « 25.0 £%. (Blev. 156.6); ﬁrovmﬁ &urfaan
Eiw. xﬁl.ta. m AX éimtar ahsam‘kiﬁn holt 25 ﬂ;n

Purpomes  To deiermine phmtic myrfpep On mmging 2t one pom

and %o provide intermadicte wi,x Mnmtim “mﬁm
Borehole 6 snd Sorehole ?. ;

4 fiveofont layer of &8y mw alsy. ws fouué te amlay b«ﬁ-
rock with & mixturs of siit, send, gravel and houlders sbove. Siua of
pumping equipment was such thet only § g=l./miz. could be pumped fm
depih of 20 fest snd 2 meximum drop of aix imhes izz wa%ar lml ﬁas
obtained in the chserveiion hole,

lovation: Alongside loading platformm and a.§ £3. WeseWe af Eamhcla 5; :

Une BX obeervation hole 10 1, swsy snd AY cesing simweé ém
Borshole 6.

Purpsse: o determine offects of pumping on somewhat Iwgasr m}&
on ground waher $uble in yuxd ares.

in contrset $o Borshole 63, seesage into le was so n‘\i@st
that the proposed pumping with ‘@ submersible pump vas not ssrrisd out.
Difference batween original grouné wnber Suble wnd weter levsl An BL
chservation bole vas sbout two-thizds of the cvrresponding &&:@ﬁa in the

%wlve—iﬂz:k hola. Fo eignificant change in woler level was cheerved in
Horehole &.




RACEY, MacCALLUM. anD ASSOCIATES LIMITED

location: Just morth of east sbutment of Vellington Strest Bri&go, ¢
asdjacent to Sorehole 4. L

Dismeter - BX} Depth 18 ft. 3 ima,

Seepage tests ware carried out ot depths of 8.0, 10,8, zz.@, b
16,0 and 18,3 feat. At 5.0 feet (and shove), soil Umpermesble. At a‘ém'
deptha, water Cloved ont of filled oasing quits ravidly. At 16.0 snd 18,7

fest 2 yump supplying 1200 gal./ur. oould just meintain & bead of 9 s“ e
shove ground water table. e Ve

{1) ‘Across the yard sarce there is s deposit of £111 conaisting -
of aand, silt, bouiders mud gravel which extends from the
present ground surfsce to s depth of approximstely eight
feet. Due to the pressnce of rm:, this 111 wa; fmm& ta
ke of low psrmesbility. ; :

{31} Clsse to the sbutweat of the @aﬁimgkm sw Eri&ge ie & :
permesble stratum of sapd, grevel and boulders lying fust
buneath the £311 referrsd o asbove, Material of m’z &ia‘ai LR

permasbility was not found slas%m agoes %&a ;fgré ;ﬁm i
axcept elose $o bedreck. ‘

{111} & pumpimg zate of 2,500 - 3,@&@ egﬁ}./iaz*. mum be mzasmz L
oRt & normalesise well point %o lower the water table to o
depth of 20 feat - as will m’isa’nly be ww&m for the
conatraotion of the sover.

Since the decision as to whather the ssver will be wns‘bmat% e
aleng the proposed roubte will depend wpon the cost of the twnnelling snd
conseguently on the ease of coabating the influx of ground water, it is
suggested thet the most direct method of determining the latter would be
to ingiull & welleppint of the type likely to be used by ithe contrecior
and to ¢arry out pumping test on it in conjunction with an observation
hsle & short distonce away in arder to delermine the phrestic sarface.
Thess would, of course, be cloas fo the esst sbutment of the Vellingten

Straet &ﬁl‘ﬁ&ﬁe 1% is proposed o plece the well-point in & six-inch bols
and supvouwnd it by send. Phe obssrvation hole would be & BX &:.m%ar
sasing instellied in u sieilar womer.



Jenuary Bth, 1962,

By imiteting the probable procedire of the mntmntar ;
i3 will thus be possible to assess the econsmic feesibility by the
unat direct means, ' o :

We bope %o be eble to discuss the miter with you in
dus coursy, ‘
Yowrs very truly,
BACEY, HacCALIIN

e = %Vi‘,, ?i%‘;
168, Project Engineer,



NEPEAN BAY ‘OUTFALL" sé“w‘Eﬁj{'i?

LOCATION OF BOREHOLES
IN_CPR. YARD AREA.

e
P

Racey, MacCallum & Auoclotes L. . Scale: one inch =100 feet |
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E R 33-6’2&@&'2

De Leuw, Cather & Company of Cunedas Idaited,
226 Sparks Street,
Ottawm 4, Ontario.

.Atmgiagt ., H. Von %irbach, . Eng.,

RE: SOIL INVESTIGATION,
HEPEAN BAY OUTFALL SEWER,

Desr Sirs:

Enclosed is a coly of your profile of the proposed aswer
on which we have superimposed the resulis of our s0il borings ‘»‘5;’-@#;.;

There would appear to be diffevences of 2 few feet bot pen
the elevations supplied for the ground surface st Borahsles 11 ani 12
and the ground line on your profile. These boreholes sre plotted at
the elevations supplied by you. : S

Due to the large number of boreholes and observation holea
put down in the ares, s fairly comprehensive picture of the stratis ‘
fication to the north of Borehole 7 has been obtained and it is likely
that further borings will not produce informetion contradictory, to
any significant degree, of the arrangement shown. The surface of bed-
rock, in particular, seems %o have been detected with rezsonable
certainty. Ths bedrock is almost a plane, alibough the distorted
scale of the profile makes it appear as though there was 2 "hamp™ in
the marine section, ' T

4t the southern end of the sewer, the simplicity of t}m
stratificstion also mekes 1%t unlikely thet the value of any esdditional
information would justify the cost of additionsl borings.? ’

However, your attention is particularly directed to the
resulis of Boreholes 8, 9 and 10 where strata of totally different -
charscter, vis., pest, sand, gravel and boulders ané cley respectively
were encountered eround the depih et which the proposed sewar is 45 bs
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Beference: $-632/7-3432 -2~ Decenber 29th, 1961

laid. Since each of these strata oosur at one borehole only,
it is not possible to indicate strate bounderies with any

confidance. PFurther intermedints borings would therefore seem
te be indicated.

We would be inteorestod to discuss this matter

further with you after you huve had the opportunity of studying
tha profile.

Tours very truly,
RACEY, MaoOailUM

Project Enginser.
108/¥A
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De Leuw, Cather & Coempany of Canada Limited,
226 Sparks Street,
OTTAWA 4, Ontario.

Attention: Mr, H. Yon Mirbach, P.Ens,

RE: TRELIMINARY SUBSURFACE INVESTIGATION,
FEPEAN BAY QUTFALL SEWER,
0 CTTAWA, ONTARIQ,

BDear Sirg:

.. The enclosed repert presents the results -of our
soil investigation 2t the above location., :

gatiocn the

We hope the report is satiSfactory'to yousz if ‘you
have any questions about it please do not hesitate to get in-
touch with us.

Thank you for this opportunity of bYeing of service
to you.

Yours very truly,

RACEY, MacCALLUM AND ASSOCIATES LIMITED

J. J. Scloustra, P.Eng.

> s ,‘:
Divisional Soil Engineer’ ;»”"’*fp

JIS/ZA
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De Leuw, Cather & Company of Canada Limited
226 Sparks Street,
Ottawa, Ontario.

PRELIMINARY SUBSURFACE INVESTICATION,
NEPEAN BAY QUTFALL SEWER,

OTTAWA, ONTARIO,

Reference: S-632/T-3432 Racey, MacCallum and Associates
- Report ~ Limited

November 16, 1961.
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PRELIMINARY SUBSURFACE INVESTIGATION,
NEPEAN BAY QUTFALL SEWER,
OTTAWA, ONTARIO,

INTRODUCTION :

The purpose of the investigation was to determine -
the soil conditions beneath Nepean Bay, Ottawa, relevant to the
‘ location of the outlet of the proposed Nepean Bay Outfall: Sewer.

Four short boreholes were put down along é"line
representing the probable route of the final sectionko£~the~seWer.*

This report gives the results of the‘bcrehclesfahd~‘
pre.ents engineering recomrendations based on these,results;,

FIELD WORK:

The locations of the boreholes are shown on. the
accompanying sit- plan, Enclosure ¥o. 1,

The boreholes were carried out by means of a diamond
drill rig mounted on a raft. A dynamic cone probe was attempted
before each borehole, though,in every case,the cone only penetrated
a short distance due to the early incidence of bedrock; ‘

DISCUSSION OF RESULTS:

One of the features of the site to be investigated was
the depth of old logs above the bottom of the Bay. The area had
apparently once been used to collect logs for adjacent mills, some
of the logs having become waterlogged and sank., The ends of many
logs could be seen protruding above ire surface of the water ang
it was feared that there might be 2 considerable depth of submerged




RACEY; MacCALLUM ano ASSOCIATES LIMITED

Reference: S—632/T53432 ) “ 2 A ' November 165'1961¢

DISCUSSION OF RESULTS - Cont'd

lcgs above the natural soil in the Bay. - In all four boreholes,
however, there was no difficulty in commencing the sampling at
the true bottom of the Bay., In Poreholes 1 and 3 the split spoon:
sampler appeared to alight on a log .on first being put down but

a slight movement to one side caused it to drop to. 'soil or rock
level. e

’ Ln inspection of the area near the shore was carried
out in a smsll boat to determine the depth of the logs. It was
found that they were generally deposited only to one log in depth i
or two logs at the most., Some of them were waterlogged at one end .
whereas the other end was either above or Jjust below the surface.
Although this type is a navigational hazard to a small boat, its
occurrence is less frequent than may be imagined from the large
number of log ends protruding above the surface of the water which

give the impression that the logs are deposited almost to the water =
surface, : , ~

In Borehole No, 1, beneath seven feet of water there
was ten inches of grey silty clay overlying dark grey shale. The
split spoon penetrated eight inches into the shale which changed
from soft to hard in this distance. ~

Borehole ¥No, 2 produced similar results. . On reaching
the shale, it was decided to core into it to prove and determine
the nature of the bedrock. A total of &'-L" was drilled with. g
recovery of 80%. The upper part of ithe core was found 1o be ‘shale :

and lime stone conglomerate and the lower part limestone.

Borehole No. 3 was similar to Nos., 1 ang 2, but, in
borehole No. &, there was no soft soil above bedrock.. Furthermore,
the bedrock surface seemed to be somewhat jagged and uneven, A
dynamic cone was attempted -in ohe location with compliete refusal
from the very first blow at a depth of 10t-9"," The raft then
moved about four feet away from the shore and the same result was
obtained at a depth of 12'-8", The bedrock was drilled for a depth
of four feet with complete recovery. The rock was found to be lime~:
stone with shale partings.

RECOMMENDATIONS:

Enclosare No. 6 shows & cross-section of theé surface
of the bedrock in relation to the proposed grade of the sewer.
I{ will be seen that the invert of the sewer is at a depth of .-
about four feet below the surface of the bedrock for most of %he
length of this section of the sewer.
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M:;-RECOMMENDATIONS - Pont'd

Thus the maln problem is no longer to. dete*m1ne -whether
the materlal beneath the invert of the proposed Sewer is suff: ier
stable to~ support the sewer but rather to 1nvest1gate the‘cons"
tion: dlfflcultles lnvolved 1n excavatlng 1nto the bedrock

Examlnatlov ‘of the "AX" dlametev rock eor (
approx1mately the uppermost two feet consisted of llmestone ar
. which could: be fragmented w1thout ‘much dlfflculty.. It .is
- that this top two feet of material: could be élslodged by %

of the bucket of normal excavathg mach nery S

Below ‘a depth of two feet, however;,+he proport

llmestone increased and the pieces. recovered in the cores 10
definite increase in hardness to ‘about the maximum p0331b1 w1thf
~limestone. Consequently. it is most unllkely that;the lower two .
feet of the four feet of rock above 1nvert level could be

by machlnery, It w111 therefore ‘be necessary to drlll‘and ylaot“o
~the requlred excavatlon depth, oohu S N

It is p0531b1e that the hlastlng wzll result 1n
‘rock surface and in order to correct this and prov1de g sultable
“bedding for the sewer it is sugges*ed that the Tock ba e
little below the bottom of the plpe and then backfllleu
gravel to grade. :

Slnce only gust over: two Leet of the sewe will protrud,
; above the plane of the rock: surfaoe9 1t would tnerefo
and convenlent to cover tbe sewex w:th rock flll:'j~

: Wlth regard to the mﬁthod of: oonstructlon :
that it will be more ecopomloal foted oarry out the excava o hout.
the construction. of a dam around ‘the sewer: 1oeat10n ‘and dew&terln" e
though the constructlon procedure may well be left: to the optlon of»;
the contractor provided the de31gn spec1flcatlons are flnally G
adhered ‘to. KRS :

There is &n average of about one foot of clayey‘overburden E
‘above the bedrock surface with some waterlogged: tlmber above the over-
burden as mentioned earlier. Weither of these items is llkely to
cause any serious hindrance t. construction.

CONCIUSIONS:

The main results of the repori may be summeriZedﬁas
follows: ' ‘




CONCLUSIONS = Cont'd

1GB/KA

' water surface ranglng from,6§ eet
- overlaln by an average of one ot

V*Some old logs rest on. top of thejoverburden bu
‘niot llkely to cause constructlo“dlfflcultles.

~The uppermoat two feet of the bedrock fragment

It is suggestea that the rock should be removed to a:
‘little below the level of the: bottom of the,sewer an

enough to ‘be remcved by normal excavatlon metho
below this depth resort w111 have %o be. made to bl sting
methods. . : i ;

plt-run gravel be used as beddlng. s
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BOREHOLE No.l

s

PROPOSED  LINE  OF  SEW

NEPEAN BAY (OTTAWA RIVER)

NEPEAN BAY OU FALL;SEWER'

LOCATIONS OF PRE IAINAn!

TEST BORINGS

&acey, MaeCallum & Agsoclotes Lid. squE. ONE . mcH 100 ’?EL‘F



'Prble:, . 3 : '

Location: OTTAWA, ONTARIO
Hole Location: " See Enclosure Hc .
‘Haole Eievmxon and, uawm~‘ J—,?J-', ‘

Field Superwsor-z G, B Prep. :
Dnﬁer- o S ,E‘_.:E'..}’. C‘h"eﬂrckgyd‘:,

= D;u‘?e:k

JJ3.8.

s¥msoL | o DESCRPTION

3-11-161,

Water Surfsoes

~ Water

Grey silty ala.y
Da.x.: grey sh& o

 Borehols terminated at 8.0 feet




Dute 3 ~161

DESCRIPTION:

Water ‘Surfaoe ;

Grey ﬂlly S
ls"‘E amnd-

7~*Badro¢sk° Shale and' :
~ limestone oouglomara‘:e
: cat top, tuming‘: to :
,:1imeltoae.




Proiecf:k

Locadion:
Hale Location:
Hole. Elevation and Datum: 173.5

7 Ovder

RACEY MncCALLUM AND ASSOCIATES lTD

Founda?:on Engmeermg D:wslon S
Engineering Data Sheet for Borehoie- ’,
- : LEGEND
NEPEAN BAY OUTFALL SEM, Sheard ‘Strength (C‘
‘OTTAWA, ONTARID,

See Enclosure No. 1

Untontined compression -

“Yane test aand seﬁsﬂm*y ‘S)
?

Penetration’ Resistonce (P

Field Supervisor: R, B, Prep.: I.G.E, ;’gzd éiii
Driller: F.E.J. Checked: . J,J.5, Date:. 411761, Cosing - 00w L s
qev. | pEpTH | STRENGTH AND‘PENETRAQ;&‘OJN‘E»#ESE‘S;TANVCE',
’svgaox DESCRIPTION erér reer: [C : FiE
VWater Surfacs B 20 40 50 V&Okws‘xﬂk';
- 173,51 ¢ el
¥ater
s
e e e —— 0 167 ,0
- =zl Grey clayey mud & brokea shale
T 165,2
Borehole terminated at 8,3 feet

ie




9A€E"{ MucCALLUM AND ASSOCIATES LT 3

Foundchon Engmnenng Divisian

Engmeermg Dota Sheef for: Borehoe i{-

A ‘ LEGEND
’rc;er.i; S . REPEAN BAY QUTFALL SE&’ER ' [Sheor. Strength 1)
ocation: ) ‘ OTTAWA GE%TARIO, Uneanfined mrﬁgren‘ncn
jole. Lotation: Sse Enelosure No. 1,

Vane: testaad sansitivity (S}
4ole Elevation and Darom: 173.5 Penetiation Resistancs 1P}

T2 Sl sebe
~_¢e§d Superviscr:  R.B. Prep.: ’ ;,G.Bc z D?aia,nz -
yeitler: F,B.J. Checked: JedeS, Dater L=11.'61. Casing
S _— oEpin STRENGTH AN§ PENETRATION RESISTANCE =
SYMBOL | DESCRIPTION FEET RS o ; ‘ ‘ ERrTY
“Fatsr Surface P20 40 &G ~BLOWS/FT.
= 173.5 o : coa
— i G
35
Tater
. 1o
== {162.7}
e — 1 16048
T 3 k3
e e Bedrook: Limestone with some
T sbals pertings
1S 4 ) SN
s " is
e
v 3 - !L A
= 156.8
Borehole terminated at 16,7 ft.
% 2% v
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Herswith, we acknowlodge the recsipt of your letter
of February lizng 1962, your Fef., & $9-U-17, with the four
coples of Yacey Maclallum's re-or. nd threse subsequent letters.

o enclosurss and
found mos t QF *ﬁe 1ﬁiarua$zah w&%i grwﬁ ented, ﬁaw@var, for a
petter and more complete understanding of the nroblems that ars
now evident ?r t the eztablished gr@anﬁ and w&*eg conditionsg,
we wouls &?QP?Qiau it if you could cbtalirn from Bacey Heelallum,
the folloving sdditionsl informsticni-

1. A detailed éegeriytiaﬁ U Q§@raﬁi@ﬁs5 as well a:s
& numerical presentation of all results ebitained

from the img@ tization reported n their lettsr
of January Bth, .0&2.

2. 4 detalled description, possibly with s drewing,
of the well roint installation and the resalts of
";‘ 3 i Rp Et - 2“{:‘2‘5 ﬁr

ine~discharge relaticnshin

sailze that all the presented data and inforastion
zinary form, and that mest probably. the szbove will
g Tingl rs but we find it wery dif{fienlt to
rEr ts withont farnd liarizi ing curislves
oart iz,
0 fHdeF Yours very ten 1?’
ce: Messrs. Po I. Hewson
T. TFarren
Feundations Office
Jen, FPiles. FRIHCL




DE LEUW CATHER & COMPANY

OF, CANADA LIMITED
CONSULTING ENG!NEERS

TORONTO

Mr. Ae. G.

3

ﬁrincipa;

Engineer,
Division,
s of Ontarioc,

£

LO;ODIO, Ontarlo.

Dnaar Kr. Stermac:

Re: Scils Invest

iy

SOTTAWA

Ottawa Quesnsway

236 $PARKS STREET .
“OTTAWA ‘4, ONTARIO.

CENTRAL 34075 S
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Most of the investigation mentioned above is completed, but
& to some uncertainiies about the final alignmwent, a small pumber

di
s of a drawing showing th: proposed alignment, and four copies.
(2] N B ,

du T

of additionsl holes will still be requireds We are encl
print

of the fcllowing:

z) Racey, MacCallum's report of
the marine section.
b}  Racey, MacCallumn®s letter of
a general review of the work
with a soils OIOI‘LG.

¢) Racevy, MacCallum™s letter of Januszy 8th, wi
analvsis of groun.water tests and a propossl

Dacember 29thy givi

osing four

November 16th about.

ng

done up to that time,

the arrangement for wellpoint pumping test..

3} Racey, Macﬁallum‘s letter of January 26th

the resu' . »f this pumping test.

Lh an
0

» summarizing

The enclosures contain the vital resulis.of the investigationd’
#e have asked Racey, MacCallum to hold up the formal report, since e
would rathser wait until the final allignment is settled;

few months before this can be done.

it may take &

Ree s 8B 2

’?
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In the meantlne, Racey, NacCallum
blll f@r uhé work done so ;ara i

Ge Go Stewari
Project Manager

CHVMiTm

bﬁcls. ) i
Ces Mre J» Gruspisr
{1 set ef edclosures§
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