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Well Name Well ID Number Cert. No. Reclamation Date Abondoned (mm/dd/yyyy) Title Date Surface Owner Areas of Concern

Corvair Armisie 6-33-51-25 262300 E-23-90(8) N/A ? 11/?/1990 Penn West Petroleum Ltd. N/A

Well Name Well ID Number Cert. No. Reclamation Date Abondoned (mm/dd/yyyy) Title Date (mm/dd/yyyy) Surface Owner Areas of Concern
Camel et al Armisie 16-32-51-25 132400 37626 7/26/2000 N/A 6/14/1980 Crestar Energy Inc. N/A

Well Name Well ID Number Cert. No. Reclamation Date Abondoned (mm/dd/yyyy) Title Date (mm/dd/yyyy) Surface Owner Areas of Concern

Consolidated Homestead No. 2 114226 4044 5/16/1967 6/26/1948 1/18/1952
William and Katherine 

Wesolosky N/A

Well Name Well ID Number Cert. No. Reclamation Date Abondoned (mm/dd/yyyy) Title Date (mm/dd/yyyy) Surface Owner Areas of Concern

Armisie No. 4 116398 6162 7/2/1968 9/11/1962 9/18/1964
Tom Michas and Eftyghia 

Michas N/A

Armisie No. 6 116399 6163 ?/02/1968 7/11/1962 9/18/1964
Tom Michas and Eftyghia 

Michas N/A
Armisie No. 3 116400 6164 7/12/1968 5/26/1958 10/15/1965 Sloane Investments Ltd. N/A

Well Name Well ID Number Cert. No. Reclamation Date Abondoned (mm/dd/yyyy) Title Date (mm/dd/yyyy) Surface Owner Areas of Concern

Western Dome Armisie 5 - 9 116401 6165 7/12/1968 4/4/1952 3/20/1962

Catherine Joan Pettinger, 
Joyce Ralphene Anderson, 

and Flora Marion N/A
Edmonton North St. Clair Armisie 3 - 5 116402 6166 7/12/1968 9/1/1953 1/12/1959 Market Furniture Ltd. N/A

Old Smoky No. 3 116403 6167 7/19/1968 5/14/1958 1/2/1962 Raymond Donald Pahal N/A
Old Smoky No. 4 116404 6168 7/19/1968 5/14/1958 1/2/1962 Raymond Donald Pahal N/A
Old Smoky No. 2 116405 6169 7/19/1968 5/14/1958 3/30/1965 Irene Evelyn Fraser N/A
Old Smoky No. 1 116407 6170 7/12/1968 8/14/1958 3/30/1965 Irene Evelyn Fraser N/A

Westhill Armisie 8-5-52-25 94583 30270 9/7/1994 N/A N/A Corvair Oils Ltd. topsoil spread all over the property

05-52-25-W4M

33-51-25-W4M

32-51-25-W4M

31-51-25-W4M

04-52-25-W4M
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Application for Historical Resources Act Clearance

Activity Adm
inistration

Date Received:
O

ctober   09, 2013
HRM

 File:
4835-12-0015

Purpose of Application:
All N

ew
 Lands

Additional Lands
N

o N
ew

 Lands

Project Category:
Subdivisions (4835)

Project Type:

Project Identifier:
Riverview

 Area Structure Plan
Additional Identifier(s):

Key Contact:
Jean-Paul Foster

Affiliation:
Stantec Consulting Ltd.

Address:
#200 1719 10th Avenue SW

City / Province:
Calgary, AB

Postal Code:
T3C 0K1

Phone:
(403) 476-1056

E-m
ail:

Jean-Paul.Foster@
stantec.com

Fax:
() -

Your File N
um

ber:
124910731.200

Is the Proponent the sam
e as the Key Contact?

Yes
N

o
If no, com

plete the follow
ing:

Proponent:
W

alton Developm
ent and M

anagem
ent L.P.

Contact N
am

e:
Chris Davis

Address:
202 East Tow

er, Coronation Plaza 14310 - 111
Avenue

City / Province:
Edm

onton, AB

Postal Code:
T5M

 3Z7
Phone:

(780) 702-6610
E-m

ail:
CDavies@

w
alton.com

Fax:
(780) 702-6602

Proposed Developm
ent Area

Land O
w

nership
M

ER
RGE

TW
P

SEC
LSD List

FRH
SA

CU
CT

4
25

51
32

4-6, 9-16
4

25
51

31
1-16

4
25

52
6

1-4, 7-9, 16
4

25
51

19
1-16

4
25

52
5

1-16
4

25
51

30
1-16

4
25

51
18

9-16
4

25
51

33
12,13

4
25

52
8

2-4
4

25
52

4
3-7,12,13

4
25

51
29

5,11-14

HRM
 File: 4835-12-0015

Page
1 of 2

ESRI Shapefiles are attached
(yes/no)

no
Area Structure Plan /
O

utline Plan



Historical Resources Im
pact Assessm

ent:
For archaeological resources:
Has a HRIA been conducted?

Yes
N

o
Perm

it N
um

ber (if applicable):
13-056

For palaeontological resource:
Has a HRIA been conducted?

Yes
N

o

Historical Resources Act clearance is granted for the activities described on this application and its attached plan(s)/sketch(es)
subject to the conditions specified in the attached docum

ent(s).

HRM
 File: 4835-12-0015

Page
2 of 2

Date
Decem

ber  16, 2013
David Link



C
ity of E

dm
onton 

199 S
treet (23 A

venue to 35 A
venue) 

C
oncept R

eport – Final S
ubm

ission | February 2015 

E00540A

V
O

LU
M

E 2 
Appendix F 

G
eotechnical Investigations 

Appendix G
 

Traffic Im
pact Assessm

ent 

Appendix H
 

U
tility Plans 

Appendix I 
Environm

ental N
oise Im

pact Assessm
ent 

Appendix J 
C

onceptual B
ridge Planning R

eport &
 Additional C

om
m

unications 

Appendix K
 

W
ildlife Passage G

uidelines C
hecklist 

Appendix L 
O

pen H
ouse Invite &

 R
esident C

om
m

ents 

Appendix M
 

Auto Turn Sketches 

Appendix N
 

R
ight-of-W

ay Plans 

Appendix O
 

W
edgew

ood C
reek C

rossing: R
etaining W

all Alternative 

Appendix P 
C

ost Estim
ate 

Appendix Q
 

C
ity of Edm

onton R
eview

 Com
m

ents 



C
ity of E

dm
onton 

199 S
treet (23 A

venue to 35 A
venue) 

C
oncept R

eport – Final S
ubm

ission | February 2015 

E00540A

A
PPEN

D
IX

 F 
Prelim

inary G
eotechnical Investigation 



C
ity of E

dm
onton 

199 S
treet (23 A

venue to 35 A
venue) 

C
oncept R

eport – Final S
ubm

ission | February 2015 

E00540A

Prelim
inary G

eotechnical Investigations  

com
pleted by H

oggan Engineering &
 Testing (1980) Ltd. (February 2014) 



H
oggan E

ngineering &
 Testing (1980) Ltd. 

 
 

 

FILE N
O

: 6004-32 

______________________________________________________________________________

 
 

 
 

 
 

 
PR

ELIM
IN

A
R

Y
 G

EO
TEC

H
N

IC
A

L IN
V

ESTIG
A

TIO
N

PR
O

PO
SED

 R
IV

ER
V

IEW
 N

EG
H

BO
U

R
H

O
O

D
S 1-3 

A
PPR

O
X

IM
A

T
E

L
Y

 199 ST
R

E
E

T
 A

N
D

 23 A
V

E
N

U
E

 N
W

 
ED

M
O

N
TO

N
, A

LBER
TA

______________________________________________________________________________

______________________________________________________________________________

February 2014 
 

 
H

oggan Engineering &
 Testing (1980) Ltd. 

 
 

 
 

 
 

 
17505 - 106 A

venue 
 

 
 

 
 

 
 

Edm
onton, A

lberta 
 

 
 

 
 

 
 

T5S 1E7 

 
 

PH
O

N
E: 

780-489-0700 
 

 
FA

X
: 

780-489-0800 
______________________________________________________________________________



H
oggan E

ngineering &
 Testing (1980) Ltd.

G
eotechnical R

eport - R
iverview

 N
eighborhoods 1-3 

File # 6004-32 ii

FILE N
O

: 6004-32 

PR
ELIM

IN
A

R
Y

 G
EO

TEC
H

N
IC

A
L IN

V
ESTIG

A
TIO

N
PR

O
PO

SED
 R

IV
ER

V
IEW

 N
EG

H
BO

U
R

H
O

O
D

S 1-3 
A

PPR
O

X
IM

A
T

E
L

Y
 199 ST

R
E

E
T

 A
N

D
 23 A

V
E

N
U

E
 N

W
 

ED
M

O
N

TO
N

, A
LBER

TA

 
TA

BLE O
F C

O
N

TEN
TS 

1.0
IN

TR
O

D
U

C
TIO

N
 ...............................................................................................................1

2.0
SITE D

ESC
R

IPTIO
N

 ..........................................................................................................1

3.0
B

A
C

K
G

R
O

U
N

D
 IN

FO
R

M
A

TIO
N

 ....................................................................................2

3.1
A

ir Photo R
eview

 .....................................................................................................2
3.2

C
urrent Site C

onditions............................................................................................5
3.3

C
oal M

ine A
tlas R

eview
 ..........................................................................................5

3.4
G

eotechnical R
eport R

eview
 ...................................................................................6

3.5
G

eology ....................................................................................................................6

4.0
FIELD

 IN
V

ESTIG
A

TIO
N

 ..................................................................................................7

5.0
LA

B
O

R
A

TO
R

Y
 TESTIN

G
.................................................................................................8

6.0
SO

IL C
O

N
D

ITIO
N

S ...........................................................................................................8

7.0
G

R
O

U
N

D
W

A
TER

 C
O

N
D

ITIO
N

S ...................................................................................11

8.0
R

EC
O

M
M

EN
D

A
TIO

N
S ...................................................................................................15

8.1
G

eneral Sum
m

ary ..................................................................................................15
8.2

R
esidential H

ousing U
nits .....................................................................................18

8.3
U

nderground U
tilities ............................................................................................19

8.4
Surface U

tilities .....................................................................................................22
8.5

C
em

ent ...................................................................................................................25
8.6

G
roundw

ater and D
rainage Issues .........................................................................25

8.7
Storm

 W
ater M

anagem
ent Facilities .....................................................................26

8.8
Prelim

inary C
om

m
ercial B

uilding Foundations ....................................................28

9.0
C

LO
SU

R
E .........................................................................................................................29

A
 P P E N

 D
 I X

 A
 .............................................................................................................................

K
ey Plan, Site Plans, Testhole Logs ..................................................................................................

A
 P P E N

 D
 I X

   B
 ...........................................................................................................................

W
atertable Plan, Q

uarter Section Plan, Soil C
ategory C

hart, Soil C
ategory Plan ............................



H
oggan E

ngineering &
 Testing (1980) Ltd.  

Page 1 of 30

G
eotechnical R

eport - R
iverview

 N
eighborhoods 1-3 

File # 6004-32 

G
 E O

 T E C
 H

 N
 I C

 A
 L  I N

 V
 E S T I G

 A
 T I O

 N

PR
O

JEC
T: 

Proposed Riverview
 N

eighbourhoods 1-3 

LO
C

A
TIO

N
:  

A
pproxim

ately 199
th Street and 23

rd A
venue N

W
 

Edm
onton, A

lberta 

C
LIEN

T: 
 

O
w

nership G
roup 

 
 

 
c/o Stantec Consulting Ltd. 

 
 

 
10160 – 112

th Street 
 

 
 

Edm
onton, A

lberta 
T5K

 2L6 

A
TTEN

TIO
N

:  
N

ick D
yjach 

1.0 
IN

T
R

O
D

U
C

T
IO

N
 

 
This report presents the results of the subsurface investigation m

ade on the site of the 

proposed Riverview
 N

eighbourhoods 1-3 developm
ent in southw

est Edm
onton, A

lberta.  The 

purpose of this report is to determ
ine the project subsurface soil conditions w

ithin the area in order 

to provide geotechnical recom
m

endations for neighbourhood level design and N
SP approvals. 

A
uthorization to proceed w

as received from
 N

ick D
yjach of Stantec Consulting Ltd.  Fieldw

ork for 

the project w
as com

pleted in Septem
ber to D

ecem
ber 2013. 

 
The report is intended to be prelim

inary w
ith each subdivision stage requiring further 

investigation.

 
H

oggan Engineering and Testing Ltd. (H
oggan) also perform

ed a slope stability assessm
ent 

of the east bank of the W
edgew

ood Creek and the w
est bank of the N

orth Saskatchew
an River 

(N
SR) present onsite.  The slope assessm

ents are not included in this report and w
ill be subm

itted 

separately.  

2.0 
SIT

E
 D

E
SC

R
IPT

IO
N

 

 
The proposed developm

ent is located in southw
est Edm

onton, A
lberta.  The intersection 

of 199 Street and 23 A
venue N

W
 is near the m

iddle of the subject site.  W
edgew

ood C
reek and 

the N
SR

 are the m
ain geological features onsite.  W

edgew
ood C

reek runs along the northw
est 

border of the site and the N
SR

 runs along the east side of the site.  The site is bordered by 215 
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Street to the w
est, A

nthony H
enday D

rive to the north and future R
iverview

 N
eighbourhood 4 to 

the south.  The m
ajority of subject site located w

ithin quarter sections SW
 and SE 6-52-25-

W
4M

, N
W

, N
E, SW

 and SE 5-52-25-W
4M

, N
W

, N
E and SW

 32-51-25-W
4M

, N
W

 33-51-25-

W
4M

, SW
 and SE 4-52-25-W

4M
, N

W
, N

E, SW
 and SE 31-51-25-W

4M
 and N

W
 and N

E 30-

51-25-W
4M

.  A
 plan labelling the quarter sections w

ithin the study area is located in A
ppendix 

A
.

 
Q

uarters sections N
E 31-51-25, SW

 31-51-25-W
4M

 and N
W

 30-51-25-W
4M

 are m
ainly 

farm
land w

ith several treed areas spread throughout.  The rem
aining quarter sections w

ere 

m
ostly farm

land w
ith few

er trees.  A
 single residence w

ith associated outbuildings w
as located 

along the N
SR

 slope off 199 Street, w
ithin the N

W
 32-51-25.  H

ow
ever during the field 

investigation the house w
as rem

oved from
 the site, but the associated outbuildings rem

ained.  

A
ctive resource w

ells are present w
ithin SW

-4-52-25-W
4M

 and N
W

 33-51-25-W
4M

.  A
 

drainage channel runs through the w
est half of SE 5-52-25-W

4M
 and another drainage channel 

runs from
 23 A

ve to W
edgew

ood C
reek in SE 6-52-25-W

4M
.  O

verall, the site consisted of flat, 

gently rolling.  H
um

m
ocky terrain w

as noted w
ithin quarter section N

W
 31-51-25-W

4M
, and 

overall drainage w
as tow

ards the N
SR

 and W
edgew

ood C
reek.  The boundaries of the three 

subject neighborhoods are show
n on a plan in A

ppendix A
.  

 
A

ccess to the testholes w
as gained off 215

th Street, 199
th Street, 184

th Street, 23
rd A

venue, 

17
th A

venue and R
iver H

eights D
rive.  Several quarters sections had to be accessed by locked 

gates.

3.0 
B

A
C

K
G

R
O

U
N

D
 IN

FO
R

M
A

T
IO

N
 

3.1 
A

ir Photo R
eview

 
Several sets of aerial photography taken betw

een 1962 and 2012, covering the subject site 

and surrounding areas, w
ere obtained from

 the C
ity of Edm

onton M
apping D

epartm
ent and the 

A
lberta Sustainable R

esource D
evelopm

ent Library.  The photos w
ere review

ed to identify any 

signs of disturbances w
ithin the site. 

The photo coverage obtained is sum
m

arized as follow
s: 



H
oggan E

ngineering &
 Testing (1980) Ltd.  

Page 3 of 30

G
eotechnical R

eport - R
iverview

 N
eighborhoods 1-3 

File # 6004-32 

Y
ear

C
atalogue N

o. 
Photo N

o. 
Scale

2012 
D

igital 
 

 

2001 
ED

 2001-01 
109, 110, 138,139, 

140
1:20,000

1993
A

S 4383 
116 and 209 

1:20,000 

1974 
A

S 1313
169,170, 194, 196, 
198, 220, 222, 223 

1:12,000

1962
A

S 818 
14 and 15 

1:31,680 
1962 

A
S 819 

159 
1:31,680 

1962

 
In 1962, 17

th A
venue, 23

rd A
venue, 215

th Street, 199
th Street, 184

th Street and R
iver 

H
eights D

rive are present.  N
o houses are present on 17

th A
venue or along R

iver H
eights D

rive.  

There are several low
 and/or w

et areas noted throughout the site.  A
 large w

et area filled w
ith 

w
ater is present w

ithin N
W

 31-51-25-W
4M

.  G
round disturbance is noted w

ithin SE 6-52-25-

W
4M

.  Tw
o farm

yards w
ith associated house, outbuildings, dirt roads and treed areas are noted 

w
ithin N

E 31-51-25-W
4M

 and N
W

 30-51-25-W
4M

.  G
ravel approach roads are present leading 

south off of 23
rd A

venue, into N
W

, N
E -31-51-25-W

4M
.  The m

ajority of the site and 

surrounding areas appear to be farm
 or pasture land.  N

o m
ajor developm

ent is noted in the area, 

a few
 farm

yards and houses are noted in the surrounding area.  H
ouses are noted off 199 Street 

on the north side of the site.  There are a few
 row

s of trees throughout the site, w
ith no densely 

treed or forested areas, w
ith the exception of along the N

SR
 and W

edgew
ood C

reek banks.  Tw
o 

separate drainage channels are noted w
ithin both SE 5-52-25-W

4M
 and N

W
 32-51-25-W

4M
 

leading tow
ards the N

SR
.  G

round disturbances off intersection of 184
th Street and 23

rd A
venue 

are noted.  A
 dirt road is present leading from

 this area tow
ards the N

SR
.  There are several 

w
hite or discolored areas noted throughout the site.  A

 row
 of trees borders quarter sections SW

 

and SE 5-52-25-W
4M

.  G
round disturbance and a few

 buildings are noted w
ithin SW

 32-51-25-

W
4M

. W
edgew

ood C
reek and N

SR
 are both present.

The N
SR

 appears to still flow
 into the now

 

abandoned oxbow
 lake, as w

ell as along the current river channel.  A
 house is present w

ithin SE 

31-51-25-W
4M

.  The W
inderm

ere G
olf and C

ountry C
lub is noted on the east side of the N

SR
. 

1974

 
In 1974, a farm

yard and associated buildings is present on the w
est side of N

W
 30-51-25-

W
4M

.  A
 sm

all country residential subdivision developm
ent is noted to the east of the site w

ithin 
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the future R
iverview

 N
eighborhood 4.  There are still several low

, w
et and/or discolored areas 

present throughout the site.  W
ater is still present in a slough w

ithin N
W

 31-51-25-W
4M

; a 

grove of trees surrounds it.  A
 few

 houses are now
 present along R

iver H
eights D

rive.  A
 road 

w
ithin SW

 32-51-25-W
4M

 is present leading from
 the farm

yard south, dow
n the N

SR
 slope 

tow
ards B

ig Island.  This road crosses the oxbow
 lake.  A

 second sm
aller dirt road is present 

leading dow
n from

 the farm
yard in SW

 32-51-25-W
4M

 tow
ards the N

SR
.  A

t the north of the 

site, W
oodbend W

ynd is now
 present, w

ith a residential subdivision present along it.

1993

 
In 1993, som

e residential developm
ent is noted in surrounding areas.  W

ell sites are noted 

w
ithin N

W
 33-51-25-W

4M
 and SW

 4-52-25-W
4M

. The oxbow
 lake is now

 abandoned.  There 

are still several low
 and w

et areas present throughout the site.
G

round disturbance is still noted 

w
ithin SE 6-52-25-W

4M
.  M

ore outbuildings are present w
ithin farm

yard w
ithin SW

 32-51-25-

W
4M

.  The m
ajority of the site and surrounding area is still farm

land. A
 pow

er line on the north 

side of the site is now
 present.  H

ouses are now
 present along 17

th A
venue. The sm

all country 

residential subdivision along W
oodbend W

ynd is m
ore developed.  M

ore houses are present 

along R
iver H

eights D
rive. 

2001

 
In 2001, residential developm

ent is noted to the north.  The A
nthony H

enday D
rive is 

under construction to current Lessard R
oad.  The m

ajority of the site is still farm
land.  G

round 

disturbance is noted around the w
ell site w

ithin SW
 4-52-25-W

4M
.  G

round disturbance and 

discoloration is still noted w
ithin SE 6-52-25-W

4M
.  There appears to be less low

 and/or w
et 

areas throughout the site: possibly due to farm
ing activities.  B

uildings are noted w
ithin the north 

portion of N
W

 31-51-25-W
4M

.  The drainage channel in N
W

 32-51-25-W
4M

 appears to be 

filled in.  The N
SR

 slope near B
ig Island is now

 less densely treed.   

2012

 
In 2012, the house and associated buildings w

ithin N
E 31-51-25-W

4M
 are no longer 

present.  N
o ground disturbances are noted w

ithin SE 6-52-25-W
4M

.  A
nthony H

enday D
rive is 

present to the north of the site.  R
esidential developm

ent of C
am

eron H
eights, the H

am
ptons and 
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W
inderm

ere is noted in surrounding areas.  The farm
yard and associated buildings w

ithin N
W

 

30-51-25-W
4M

 are no longer present.  The m
ajority of the site is still farm

land.  184
th Street is 

cut off in N
E 5-52-25-W

4M
, w

ith a new
 exit off of the A

nthony H
enday D

rive.  The road 

leading from
 the farm

yard in SW
 32-51-25-W

4M
 appears to be abandoned, how

ever is still 

visible, and no longer connects to B
ig Island. 

 
The m

ain concerns noted from
 the aerial photography review

 are noted as follow
s: 

Possible fill due to the rem
oval of the farm

yards and associated buildings.   

Possible fill due to the abandoned road leading to B
ig Island.

Possible environm
ental concerns associated w

ith resource w
ells present on site.  (A

ny 

rem
ediation of environm

ental contam
inants can lead to geotechnical concerens) 

Possible fill associated w
ith channels and low

 areas filled in possibly by farm
ing 

activities.   

Possible fill associated w
ith the abandonm

ent of the old 184
th Street alignm

ent.  

3.2 
C

urrent Site C
onditions 

 
 A

t the start of the investigation the m
ajority of the site w

as stubble fields or pasture land 

and travel throughout the site w
as possible by norm

al tw
o-w

heel drive vehicles.  D
uring the 

m
onths of N

ovem
ber and D

ecem
ber the site w

as snow
 covered.  A

 track rig had to be utilized to 

drill Testhole 2013-44 due to inaccessibility for norm
al w

heeled vehicles.   D
uring the 

investigation the house w
ithin SW

-32-51-25-W
4M

 w
as taken off its foundation and m

oved from
 

the site. 

 
In general, the site terrain w

as considered flat to rolling, w
ith the exception of the slopes 

along the N
SR

 and W
edgew

ood C
reek.  W

ithin section N
W

 31-51-25-W
4M

 hum
m

ocky terrain 

w
as noted.  N

o free w
ater w

as noted in any low
 areas observed in the air photo review

.

3.3 
C

oal M
ine A

tlas R
eview

 
 

N
o coal m

ining inform
ation of the area w

as found in the A
lberta C

oal M
ine A

tlas ST45 

m
ade available by Energy R

esources C
onservation B

oard.  C
oal m

ining related issues should not 

be a concern for this site and w
ere not investigated further. 
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3.4 
G

eotechnical R
eport R

eview
 

 
A

 search for geotechnical inform
ation w

as requested from
 the C

ity of Edm
onton 

Engineering Services Library.  The follow
ing reports w

ere review
ed: 

Top of B
ank A

ssessm
ent, 18425 – 17 A

venue, Edm
onton, A

lberta, Prepared by: EB
A

 

Engineering C
onsultants Ltd., Edm

onton, A
lberta, EB

A
 Project #: 0107-7100136, A

pril 

2003.

G
eotechnical A

ssessm
ent, 1

st A
venue and 184 Street, Lot B

, Plan 1494 M
.C

., Edm
onton, 

A
lberta, EB

A
 Engineering C

onsultants Ltd., A
ugust 1976. 

Slope Stability Evaluation, Proposed H
ouse on 17

th A
venue and 184

th Street,  EB
A

 

Engineering C
onsultants Ltd., EB

A
 File #: 0106-10742, A

ugust 1991. 

Top of B
ank Study, Lot C

, Plan 660 TR
, 184 Street and 17 A

venue, Edm
onton, A

lberta, 

EB
A

 Engineering C
onsultants Ltd., EB

A
 File #: 104-65-20706, January 1996

 
Previous onsite geotechnical reports by J.R. Paine and A

ssociates Ltd. w
ere utilized for the 

subject investigation. These consist of the follow
ing reports: 

Prelim
inary G

eotechnical A
ssessm

ent, Riverview
 Lands, 184

th Street to 199
th Street, N

ear 

23
rd A

venue, N
W

, Edgem
ont Subdivision, Edm

onton, A
lberta, JRP File #1166-398, 

Septem
ber 2012 

Prelim
inary G

eotechnical A
ssessm

ent, Riverview
 Lands, 199

th Street and 23
rd A

venue N
W

, 

Edgem
ont Subdivision, Edm

onton, A
lberta, JRP File #1166-401, D

ecem
ber 2012 

Prelim
inary G

eotechnical A
ssessm

ent, Riverview
 Lands, 184

th Street and 23
rd A

venue N
W

, 

Edgem
ont Subdivision, Edm

onton, A
lberta, JRP File #1166-402, January 2013 

 
A

 total of forty-four testholes w
ere used from

 these investigations and the logs are 

included in A
ppendix A

. 

3.5 
G

eology 
The geology of the site starts w

ith the deposition of the bedrock soils in shallow
 seas 

present during the C
retaceous period. C

layey sandstone, shale, and bentonitic m
udstone w

ere 

form
ed at the bottom

 of these seas and are term
ed the H

orseshoe C
anyon Form

ation of the 

Edm
onton G

roup. For slope stability assessm
ents, the key feature of these bedrock soils is the 
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presence of bentonite layers. V
olcanic ash spew

ed from
 the m

ountains w
est of Edm

onton drifted 

over and w
ere deposited w

ith the bedrock soils.  These layers, along w
ith the m

ore bentonitic 

shales w
eaken as they are stressed. The presence or absence of these bentonite layers can be the 

governing factor for slope stability w
hen bedrock soils are present in the slope profile, as is the 

case for this site.  

Long after the bedrock form
ation, a river flow

ed through the Edm
onton area w

hich also 

had several significant tributaries. D
eep granular deposits term

ed Saskatchew
an sands and 

gravels, w
ere form

ed in this river. This river w
as not the N

orth Saskatchew
an R

iver as this 

flow
ed after the ice age cam

e and w
ent. A

 draw
ing is located in A

ppendix B
 w

hich show
s the 

potential sand and gravel deposits present on this site. H
ow

ever, it is noted that none of the deep 

testholes in this study encountered this form
ation.  

The next m
ajor geologic event w

as the several advances of large ice sheets across m
ost of 

N
orth A

m
erica. These large ice sheets plow

ed along the bedrock, then deposited a m
ixture of 

clay, silt and sand during their retreat, term
ed glacial clay till. A

 large lake form
ed over m

uch of 

Edm
onton near the end of the ice retreat. This lake deposited clay and silt soils, term

ed Lake 

Edm
onton deposits.   

O
n the w

est edge of the Lake Edm
onton lacustrine deposits, aeolian (w

ind) deposits 

consisting of sand and silt w
ere form

ed and a few
 of the site testholes have this stratum

. 

The N
orth Saskatchew

an R
iver flow

ed through central Edm
onton after the glaciers 

retreated and Lake Edm
onton had em

ptied, initially dow
ncutting its valley into the lacustrine 

clays and glacial clay tills. A
pproxim

ately 6500 years ago, the R
iver bottom

 hit the harder 

bedrock soils and started m
igrating laterally.  

4.0 
FIE

L
D

 IN
V

E
ST

IG
A

T
IO

N
 

 
The soils investigation for this project w

as undertaken in Septem
ber to D

ecem
ber 2013 

utilizing a truck m
ounted drill rig ow

ned and operated by M
obile A

ugers and Research Ltd. of 

Edm
onton, A

lberta and SPT D
rilling Ltd. of St. A

lbert, A
lberta.   Bedrock coring w

as com
pleted by 

M
obile A

ugers and Research Ltd. of Edm
onton, A

lberta and G
arritty &

 Baker D
rilling Inc.  A

 total 

of forty-four testholes w
ere drilled in the proposed project area as part of this investigation, as 

show
n on the attached site plan.  The testholes w

ere advanced to depths betw
een 8.8 and 67 m

eters 

below
 ground surface.  The testholes w

ere advanced at locations chosen, and surveyed by H
oggan.  
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G
round elevation w

as referenced to A
SCM

 444836.    Testholes 2013-1 to 2013-11, 2013-16 to 

2013-21, 2013-43 and 2013-44 w
ere advanced to deeper depths as part of the slope stability 

assessm
ent done for the N

SR and W
edgew

ood creek. 

 
The testholes w

ere advanced w
ith 150-m

illim
eter diam

eter solid or hollow
 stem

 augers in 

1.5-m
eter increm

ents for sold stem
-augering.  A

 continuous visual description w
as recorded on site, 

w
hich included the soil types, depths, m

oisture, transitions, and other pertinent observations.  

D
isturbed sam

ples w
ere rem

oved from
 the auger cuttings at 750-m

illim
eter intervals for laboratory 

testing.  Standard Penetration Tests c/w
 split spoon sam

pling or Shelby Tube sam
ples w

ere also 

taken at regular 1.5-m
eter intervals in the testholes.   

 
The deep slope testholes w

ere advanced in a separate hole w
ithin 5 m

eters of the shallow
 

nam
esake testhole utilizing w

et rotary coring in the bedrock zone, after quick advancem
ent through 

the overburden.

 
Follow

ing the drilling operation, slotted piezom
etric standpipes w

ere inserted into all 

testholes for w
atertable level determ

ination, w
ith the exception of Testholes 2013-43 and 2013-44.  

A
 vibrating w

ire piezom
eter w

as installed in Testholes 2013-2, 2013-7 and 2013-43.  The testholes 

w
ere backfilled w

ith cuttings, w
ith a bentonite seal placed at the surface of the testholes. W

atertable 

readings w
ere obtained betw

een 1 and 108 days after drilling. 

5.0 
L

A
B

O
R

A
T

O
R

Y
 T

E
ST

IN
G

 

 
A

ll disturbed bag sam
ples returned to the laboratory w

ere tested for m
oisture content.  In 

addition, the plastic and liquid A
tterberg Lim

its and soluble soil sulphate concentrations w
ere 

determ
ined on selected sam

ples.  The Shelby Tube sam
ples w

ere tested for unconfined com
pressive 

strength and dry density.  Lab results are included on the attached testhole logs located in A
ppendix 

A
. 

6.0 
SO

IL
 C

O
N

D
IT

IO
N

S 

 
A

 detailed description of the soils encountered is found on the attached testhole logs in 

A
ppendix A

.  In general, the soil conditions at this site consisted of topsoil, underlain by a native 

deposit of clay.  Layers of silt m
aterial w

ere encountered in som
e testholes.  W

ithin the deep 

testholes, clay till and bedrock w
ere encountered w

ith depth. 
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TO
PSO

IL 

Surficial topsoil w
as the first soil encountered in the m

ajority of the testholes.  This 

m
aterial w

as generally m
oist, black in color, and extended to betw

een 50 and 750 m
illim

eters 

below
 ground surface (B

G
S).  Topsoil depths are know

n at the testhole locations only and m
ay 

vary betw
een testholes.

C
LA

Y

 
In all of the testholes, a lacustrine clay m

aterial w
as encountered near the surface.  The 

m
aterial w

as typically brow
n to grey in colour, soft to stiff, silty to very silty, low

 to high plastic and 

dam
p to w

et.  W
ith depth the clay m

aterial typically becam
e very silty, soft, m

oist to w
et, and very 

sensitive or transitioned into silt.  W
ithin the high plastic clay, slicken sides w

ere noted.  W
ithin the 

low
 plastic layers, odd high plastic seam

s w
ere noted.  The m

oisture content of this m
aterial w

as 

typically betw
een 10 and 40 percent.  A

tterberg Lim
it tests on this soil revealed plastic lim

its 

betw
een approxim

ately 16 to 40 percent, and liquid lim
its from

 approxim
ately 29 to 78 percent.  

Standard Penetration Test “N
” values w

ere norm
ally in the range of 2 to 19 blow

s per 300 

m
illim

eters.  

SILT

 
Silt w

as encountered in Testholes 2013-1 to 2013-7, 2013-10 to 2013-12, 2013-14 to 2013-

16, 2013-29, 2013-30, 2013-42, 2012-4, to 2012-8, 2012-18 to 2012-22, 2012-24 and 2012-26 

(1166-398), 2012-5 and 2012-6 (1166-401) and 2012-1 to 2012-4 (1166-402) w
ithin or below

 the 

lacustrine clay m
aterial noted in all the testholes.  The silt m

aterial w
as typically clayey, sandy, non 

to low
 plastic, m

oist to w
et, firm

 to very soft, grey and trace to very sensitive.  M
oisture contents 

typically ranged from
 approxim

ately 21 to 40 percent.  A
tterberg Lim

it tests on this soil revealed 

plastic lim
it of approxim

ately non-plastic to 40 percent, and liquid lim
it of approxim

ately 18 to 33 

percent.  Standard Penetration Test “N
” values w

ere in the range of 3 to 18 blow
s per 300 

m
illim

eters.  A
ll shallow

 neighbourhood testholes w
ere term

iniated w
ithin either the lacustrine clay 

or silt m
aterial at depths of 8.8 to 13.4 m

eters BG
S.  
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C
LA

Y
 TILL 

 
B

elow
 the silt or clay a clay till m

aterial w
as encountered in Testholes 2013-1 to 2013-

11, 2013-16 to 2013-19, 2013-43 and 2013-44 at depths betw
een 9.8 to 16.6 m

eters B
G

S, w
ith 

the exception of Testhole 2013-44 w
here clay till w

as encountered at 1.5 m
eters B

G
S.  This clay 

till m
aterial w

as typically silty, sandy to very sandy, m
edium

 to high plastic, m
oist to very m

oist, 

firm
 to very stiff, brow

n and/or grey in color and featured trace coal, gravel and sand pockets or 

lenses.  W
ithin the clay till sand seam

s and/or layers w
ere encountered in several of the testholes.

M
oisture contents typically ranged from

 approxim
ately 12 to 29 percent.  A

tterberg Lim
it test on 

this soil revealed plastic lim
it of approxim

ately 26 to 62 percent, and liquid lim
it of 

approxim
ately 13 to 14 percent.  Standard Penetration Test “N

” values w
ere typically in the 

range of 10 to 50 or higher blow
s per 300 m

illim
eters.  Testholes 2013-16 to 2013-19 w

ere 

term
inated in this clay till m

aterial.  

SA
N

D

 
W

ithin the clay till in Testholes 2013-1, 2013-4, 2013-6, 2013-7 and 2013-8 sand w
as 

encountered.  This sand m
aterial w

as typically m
edium

 to coarse grained, brow
n or grey, very 

m
oist to w

et.  Sand w
as also encountered near the surface in Testholes 2013-2, 2013-12 to 2013-

15.  This sand m
aterial w

as typically silty, clayey, dam
p to m

oist, fine to m
edium

 grained, loose 

and brow
n in color.  Standard Penetration Test “N

” values w
ere typically in the range of 5 to 9 

blow
 per 300 m

illim
ters. 

B
ED

R
O

C
K

 

 
B

edrock w
as encountered in Testholes 2013-1 to 2013-11, 2013-43 and 2013-44 at 

depths betw
een 13.7 to 41.5 m

eters B
G

S in Testholes 2013-44 and 2013-2 respectively.  This 

bedrock m
aterial w

as classified as either C
layshale or Sandstone.  The clayshale m

aterial w
as 

typically soft to hard, bentonitic, high plastic, silty, and grey.  The sandstone m
aterial w

as 

typically m
oderately hard to hard.  B

entonite seam
s w

ere encountered w
ithin the bedrock in the 

m
ajority of the deep testholes.  Lim

its w
ere taken to determ

ine the bentonite content.  A
tterberg 

Lim
it tests on the bedrock m

aterial revealed plastic lim
its of approxim

ately 15 to 31 percent and 

liquid lim
its of approxim

ately 72 to 192 percent.   Testholes 2013-1 to 2013-11, 2013-43 and 

2013-44 w
ere term

inated w
ithin this bedrock m

aterial.   



H
oggan E

ngineering &
 Testing (1980) Ltd.  

Page 11 of 30

G
eotechnical R

eport - R
iverview

 N
eighborhoods 1-3 

File # 6004-32 

 
A

t the com
pletion of drilling, m

inor accum
ulations of free w

ater and/or slough m
aterial 

w
ere noted in som

e of the testholes.  O
nly testholes that w

ere found to have w
ater and/or slough 

m
aterial accum

ulation at the com
pletion of drilling are show

n in the table below
: 

T
estholes

A
pproxim

ate W
ater T

hickness at H
ole 

B
ottom

 (m
)

A
pproxim

ate Slough T
hickness A

t 
H

ole B
ottom

 (m
)

2013-13
2.90

1.98
2013-14

4.57
0.76

2013-16
dry

11.20
2013-19

12.65
12.65

2013-20
3.05

none
2013-29

dry
0.60

2012-5
dry

0.6
2012-6

dry
0.6

2012-1
0.6

2.4
2012-2

2.4
2.4

2012-3
2.4

3.7
2012-4

4.4
1.2

2012-5
1.8

3.7
2012-6

dry
0.6

2012-7
dry

3.35

2012-1
0.6

none
2012-2

0.9
none

2012-3
dry

4.57
2012-4

1.52
0.3

T
esthole C

onditions at C
om

pletion

Previous JR
P R

eport # 1166-398

Previous JR
P R

eport # 1166-401

Previous JR
P R

eport # 1166-402

7.0 
G

R
O

U
N

D
W

A
T

E
R

 C
O

N
D

IT
IO

N
S 

 
The groundw

ater table w
ithin this study w

as variable, w
ith low

 to high readings.  It should

be noted that w
ater table levels m

ay fluctuate on a seasonal or yearly basis, w
ith the highest 

readings obtained in the spring or after periods of heavy rainfall.  The readings should be below
 

the seasonal average levels.  A
 plan depicting the groundw

ater table is located in A
ppendix B. Tw

o 

to three sets of w
ater table readings w

ere taken w
ithin the 2013 testholes, w

ith the results as follow
s: 
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G
roundw

ater T
able R

eadings
R

iverview
 N

eighbourhood 1-3
(M

etres B
elow

 G
round Surface)

Surface
D

ate 
Testhole

E
lev. (m

)
D

rilled
O

ct. 22
N

ov. 20
D

ec. 3
Jan. 9/14

W
atertable

E
levation (m

)
2013-1

686.4
O

ct. 1, 2013
16.15 (21)

16.54 (50)
16.6 (63)

16.6 (100)
670.25

2013-2*
684.8

O
ct. 7, 2013

below
 12.4 (29)below

 12.4 (43)
12.46 (56)

12.45 (94)
672.3

2013-3
684.2

Sept. 27, 2013
15.12 (25)

15.3 (53)
15.1 (67)

15.12 (104)
669.10

2013-4
683.8

Sept. 30, 2013
14.44 (22)

13.45 (28)
13.12 (64)

13.04 (101)
670.76

2013-5
684.5

O
ct. 2, 2013

14.46 (20)
13.65 (48)

13.06 (62)
13.53 (99)

671.44
2013-6

682.4
O

ct. 8, 2013
16.52 (28)

15.97 (42)
15.4 (55)

14.7 (93)
667.70

2013-7
673.0

O
ct. 9, 2013

15.38 (35)
14.75 (41)

13.17 (54)
11.49 (92)

661.51
2013-8

678.5
O

ct. 10, 2013
below

 18.0 (27)below
 18.0 (40)

17.69 (53)
7.7 (91)

670.8
2013-9

681.6
O

ct. 11, 2013
16.92 (33)

below
 18.4 (39)

18.58 (52)
17.59 (90)

664.7
2013-10

683.1
Sept. 23, 2013

14.10 (26)
13.50 (54)

13.28 (71)
13.59 (108)

669.8
2013-11

680.0
Sept. 23,2013

5.20 (29)
5.10 (57)

5.12 (71)
5.26 (108)

674.9
2013-12

683.0
Sept. 30, 2013

5.10 (22)
5.10 (28)

5.18 (64)
-

677.9
2013-13

688.3
N

ov. 15, 2013
2.23 (18)

-
-

-
686.1

2013-14*
688.9

O
ct. 9, 2013

3.05 (41)
3.14 (54)

-
-

685.85
2013-15*

689.1
O

ct. 8, 2013
2.89 (28)

2.96 (41)
3.03 (55)

-
686.21

2013-16
690.3

N
ov. 8, 2013

9.17 (25)
-

-
9.13 (62)

681.25
2013-17

689.3
N

ov. 12, 2013
7.8 (21)

-
-

7.68 (58)
681.62

2013-18
689.2

N
ov. 13, 2013

11.8 (20)
-

-
8.98 (57)

680.2
2013-19

689.1
N

ov. 13, 2013
12.49 (20)

-
-

9.1 (57)
680.00

2013-20
689.9

N
ov. 13, 2013

4.85 (20)
-

-
4.92 (57)

685.08
2013-21

689.1
N

ov. 12, 2013
5.04 (21)

-
-

5.05 (58)
684.14

2013-22
690.6

N
ov. 15, 2013

9.04 (18)
-

-
-

681.56
2013-23

690.7
N

ov. 14, 2013
6.31 (19)

-
-

-
684.48

2013-24
691.2

N
ov. 14, 2013

7.88 (19)
-

-
-

683.32
2013-25

691.3
N

ov. 14, 2013
5.78 (19)

-
-

-
685.52

2013-26
690.2

O
ct. 15, 2013

below
 8.8 (22)

8.40 (35)
below

 8.8 (49)
-

681.8
2013-27

689.4
O

ct. 15, 2013
4.09 (22)

4.05 (35)
4.2 (49)

-
685.5

2013-28
689.6

O
ct. 15, 2013

6.90 (22)
6.98 (35)

6.97 (49)
-

682.72
2013-29

691.0
O

ct. 9, 2013
below

 8.8 (22)
8.40 (35)

below
 8.8 (54)

-
below

 682.2
2013-30

690.8
O

ct. 2, 2013
below

 8.8 (20)
below

 8.8 (33)
below

 8.8 (62)
-

below
 682 

2013-31
691.7

O
ct. 15, 2013

4.11 (35)
4.25 (49)

-
-

687.6
2013-32

690.6
O

ct. 15, 2013
6.90 (35)

7.02 (49)
-

-
683.7

2013-33
690.7

N
ov. 15, 2013

5.96 (18)
-

-
-

684.74
2013-34

691.0
N

ov. 15, 2013
below

 8.8 (18)
-

-
-

below
 682.2

2013-35
691.8

O
ct. 15, 2013

6.65 (22)
6.70 (35)

6.88 (49)
-

685.28
2013-36

689.8
O

ct. 15, 2013
below

 8.8 (35)
8.8 (49)

-
-

681.0
2013-37

690.4
O

ct. 15, 2013
7.57 (35)

7.62 (49)
-

-
682.8

2013-38
691.2

N
ov. 14, 2013

8.02 (19)
-

-
-

683.28
2013-39

689.9
N

ov. 14, 2013
below

 8.8 (19)
-

-
-

below
 681.1

2013-40
691.1

N
ov. 14, 2013

below
 8.8 (19)

-
-

-
below

 682.3
2013-41

690.7
N

ov. 14, 2013
below

 8.8 (19)
-

-
-

below
 681.9

2013-42
692.2

N
ov. 14, 2013

6.91 (19)
-

-
685.32

D
epth(days)
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A

 first set of w
ater table readings w

ere attem
pted on O

ct. 22, 2013 in Testhole 2013-14 and 

2013-15, how
ever the standpipes w

ere dam
aged due to farm

ing activities.  The standpipes w
ere 

repaired and w
ater table readings w

ere obtained.  A
n obstruction w

as encountered in Testhole 2013-

2 at a depth of 12.4 m
 BG

S. 

 
A

 second standpipe w
as installed in the deeper slope testholes along the N

SR
 to obtain a 

w
ater table reading w

ithin the bedrock layer.
The coring process requires w

ater therefore the 

deep slope holes w
ere full of w

ater at com
pletion and insertion of the standpipe. Testholes 2013-

5, 2013-6 and 2013-8 to 2013-11 w
ere pum

ped out on D
ecem

ber 16, 2013 to help verify bedrock 

w
atertable readings. These w

atertable readings are still being evaluated.  For Testholes 2013-2, 

2013-7, and 2013-43 a vibrating w
ire piezom

eter w
as installed instead of a second standpipe. 

The bedrock w
atertable readings are as follow

s: 

 
  

B
edrock G

roundw
ater T

able R
eadings

R
iverview

 N
eighbourhood 1-3

(M
etres B

elow
 G

round Surface)
Surface

D
ate 

W
atertable

T
esthole

E
lev. (m

)
D

rilled
N

ov. 5
N

ov. 17
D

ec. 1
Jan. 7/14

E
lev. (m

)
2013-1

686.4
O

ct. 29/13
21.80 (7)

29.98 (21)
31.86 (35)

31.67 (72)
654.73

2013-3
684.2

O
ct. 31/13

35.10 (6)
35.60 (19)

35.14 (33)
34.92 (70)

649.28
2013-4

683.8
N

ov. 4/13
28.70 (1)

28.84 (15)
32.98 (29)

34.57 (66)
655.10

D
epth(days)

V
ibrating W

ire Piezom
eter R

eadings - B
edrock

R
iverview

 N
eighbourhood 1-3

(M
etres B

elow
 G

round Surface)
E

levation
D

ate 
W

atertable
T

esthole
(m

)
D

rilled
N

ov. 19
D

ec. 3
Jan. 9/14

E
levation (m

)
2013-2

684.8
N

ov. 7, 2013
35.1 (12)

34.6 (26)
34.9 (63)

650.20
2013-7

673.0
N

ov. 7, 2013
29.6 (12)

31.2 (26)
32.1 (63)

643.43
2013-43

657.8
N

ov. 12, 2013
16.2 (7)

18.6 (21)
20.2 (58)

639.20

D
epth (days)
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The w

atertable readings in the testholes from
 previous investigations onsite are show

n in the 

follow
ing tables: 

G
roundw

ater T
able R

eadings - JR
P Investigation 1166-398 (2012)

R
iverview

 P
re-Purchase

(M
etres B

elow
 G

round Surface)
D

ate 
Surface

W
atertable

T
esthole

D
rilled

E
lev. (m

)
July 19

A
ug. 2

E
levation

2012-1
June 19/12

679.95
>8.84 (30)

>8.84 (44)
below

 671.1
2012-2

June 19/12
677.26

>8.84 (30)
>8.84 (44)

below
 668.4

2012-3
June 19/12

682.98
>8.84 (30)

>8.84 (44)
below

 674.1
2012-4

June 19/12
684.52

6.4 (30)
4.92 (44)

679.60
2012-5

June 19/12
683.61

6.04 (30)
5.28 (44)

678.33
2012-6

June 19/12
682.9

5.78 (30)
4.95 (44)

677.95
2012-7

June 19/12
683.47

5.49 (30)
3.94 (44)

679.53
2012-8

June 19/12
684.58

3.94 (30)
3.45 (44)

681.13
2012-9

June 27/12
682.36

>8.84 (22)
>8.84 (36)

below
 673.5

2012-10
June 27/12

684.03
>8.84 (22)

>8.84 (36)
below

 675.2
2012-11

June 27/12
684.78

>8.84 (22)
>8.84 (36)

below
 675.9

2012-12
June 27/12

683.1
>8.84 (22)

>8.84 (36)
below

 674.3
2012-13

June 27/12
684.04

>8.84 (22)
>8.84 (36)

below
 675.2

2012-14
June 27/12

685.6
>8.84 (22)

>8.84 (36)
below

 676.8
2012-15

June 27/12
685.89

>8.84 (22)
>8.84 (36)

below
 677.1

2012-16
June 27/12

685.07
>8.84 (22)

>8.84 (36)
below

 676.2
2012-17

June 27/12
686.51

8.21 (22)
8.17 (36)

678.34
2012-18

June 28/12
685.06

8.38 (21)
8.36 (35)

676.7
2012-19

June 28/12
686.76

8.07 (21)
8.09 (35)

678.69
2012-20

June 28/12
687.86

>8.84 (21)
>8.84 (35)

below
 679.0

2012-21
June 28/12

688.88
>8.84 (21)

>8.84 (35)
below

 680.0
2012-22

June 28/12
689.2

>8.84 (21)
>8.84 (35)

below
 680.4

2012-23
June 28/12

688.8
>8.84 (21)

>8.84 (35)
below

 680.0
2012-24

June 28/12
688.45

0.65 (21)
0.6 (35)

687.85
2012-25

June 28/12
689.04

1.5 (21)
1.43 (21)

687.61
2012-26

June 29/12
688.82

2.26 (20)
1.79 (34)

687.03
2012-27

June 29/12
688.02

2.33 (20)
1.76 (34)

686.26
2012-28

June 29/12
688.46

4.06 (20)
3.09 (34)

685.37
2012-29

June 29/12
688.99

5.55 (20)
4.62 (34)

684.37
2012-30

June 29/12
687.56

5.97 (20)
5.29 (34)

682.27
2012-31

June 29/12
686.24

3.94 (20)
3.25 (34)

682.99
2012-32

June 29/12
687.56

3.22 (20)
2.46 (34)

685.1

D
epth (days)
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The 1166-398 readings should be near the seasonal high levels w

hile the 1166-401 and 

1166-402 readings should be below
 the seasonal average levels. 

8.0 
R

E
C

O
M

M
E

N
D

A
T

IO
N

S 

8.1 
G

eneral Sum
m

ary 
 

The soil and groundw
ater conditions at this site are feasible for residential subdivision 

developm
ent.  The soil conditions range from

 m
oist clays and silts near optim

um
 w

hich present 

no concerns w
ith design and construction; to w

et, very sensitive soils that w
ill cause construction 

difficulties in som
e locations. The w

atertable is also variable at less than 1 m
eter from

 the 

surface to greater than 8 m
eters below

 the surface.  

G
roundw

ater T
able R

eadings - JR
P Investigation 1166-401 (2012)

R
iverview

 P
re-P

urchase
(M

etres B
elow

 G
round Surface)

Surface
W

atertable
T

esthole
E

lev. (m
)

15-O
ct-12

29-O
ct-12

20-N
ov-12

E
levation

2012-1
688.50

1.49
1.02

-
687.25

2012-2
688.32

1.02
1.15

-
687.24

2012-3
689.50

1.84
1.96

-
687.60

2012-4
688.96

2.82
2.89

-
686.11

2012-5
689.30

-
2.03

2.13
687.22

2012-6
688.88

-
1.81

1.83
687.06

2012-7
689.13

1.72
1.74

-
687.4

2012-8
689.38

7.09
7.02

-
682.33

G
roundw

ater T
able R

eadings - JR
P Investigation 1166-402

R
iverview

 Pre-Purchase
(M

etres B
elow

 G
round Surface)

Surface
7 D

ay
28 D

ay
W

atertable
T

esthole
E

lev. (m
)

29-O
ct-12

19-N
ov-12

E
levation

2012-1
685.98

6.67
6.84

679.23
2012-2

685.93
5.25

5.20
680.71

2012-3
680.92

0.83
0.78

680.12
2012-4

684.69
3.49

3.54
681.18
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Sim

ilar soil and groundw
ater conditions have been observed by JR

P in the neighboring 

Edgem
ont N

eighborhood and H
am

ptons N
eighborhood w

here residential land developm
ent 

construction has already occurred. O
verall, R

iverview
 N

eighborhoods 1-3 are considered to have 

better conditions than these tw
o adjacent neighborhoods.

The key to previous successful developm
ent in this area has been separating the upper 

clay (w
here present) from

 the low
er, very m

oist, very silty clays during the site grading and 

trenching operations.  A
dequate pavem

ent support has been obtained by ensuring that the top 1.5 

m
eters of the road subgrade is constructed entirely of the upper clay soils only.  If the low

er very 

silty clays are allow
ed to m

ix into the upper portion of the trench, this m
ay result in a soft 

subgrade and provide inadequate support for norm
al pavem

ent structures. This m
ethod is know

n 

as the clay cap m
ethod.  Careful m

anagem
ent of m

aterials during construction is necessary for the 

placem
ent of the clay cap.  In high w

ater table areas w
here upper clay is absent extra backfill drying 

and other m
easures w

ill be required. 

B
ased on the testhole soils and the w

atertable level, H
oggan has introduced a category 

rating system
 for the expected underground and road construction soil conditions at this site on a 

relative scale from
 A

 to C
, w

ith A
 being satisfactory, B

 fair, and C
 poor. There are no definite 

boundaries betw
een A

 to C
, but rather transitions from

 one category to another. A
 Table show

ing 

these testhole soil categories for residential subdivision construction is located in A
ppendix B

. 

These categories are show
n on a plan in A

ppendix B
 as w

ell.

M
ost of the testholes contain a B

 or a C
 soil w

ith depth. The challenging construction 

conditions arise w
hen the B

 or C
 soils are encountered at shallow

er depths. B
asically, the higher 

elevation C
 ratings are concentrated in the quarter sections north of the 23 A

venue and adjacent 

to 199 Street. It w
ould be advantageous to design the sew

er depths for this neighborhood to 

avoid the C
 category soils as m

uch as possible.  

The categories apply to the lacustrine and aeolian soils encountered in the testholes. A
ll 

the glacial clay till and bedrock soils should not present any m
ajor difficulties for underground 

construction. These soils are likely not a factor for developm
ent as the till w

as m
ore than 10 

m
eters deep and the bedrock m

ore than approxim
ately 30 m

eters deep, w
here encountered. The 

exception w
ould be deep trunk sew

ers.

Standard open-cut trenching w
ill w

ork for m
ost underground utility installation, w

ith the 

required m
aterial m

anagem
ent noted above.  Standard bedding sand should be adequate for 
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shallow
 utilities, w

hile w
ashed rock pipe bedding m

ay be required in som
e areas w

here sew
ers 

w
ill be installed below

 or near the w
ater table.  A

dditionally, utility trenches below
 this depth 

m
ay encounter ingressing groundw

ater and sidew
all sloughing in select areas, especially if a high 

w
ater table is present.  M

oister areas of the low
er very silty clays and clayey silts have little 

cohesion, and are sensitive and saturated. 

Installing deep sew
ers below

 approxim
ately 5 to 7 m

eters depth m
ay encounter 

difficulties during construction, m
ainly in the C

 category areas of this site.  Possible problem
s 

include base heave, base quicking or boiling, piping, sidew
all instability, and ingressing 

groundw
ater.  Specialized dew

atering m
ay be required during construction. It is recom

m
ended 

that the sew
er designs set the pipe inverts as high as possible in these areas.  K

eeping the sew
ers 

high w
ill also m

inim
ize the am

ount of very m
oist, very silty m

aterial that w
ill need to be used as 

backfill. Trench com
paction w

ill require considerable drying at deeper depths w
ith som

e drying of 

the upper soils.  A
s m

entioned, in som
e areas it is recom

m
ended that the upper clays be 

separated from
 the very silty m

aterials and utilized in the top 1.5 m
eters as a clay cap. 

Subgrade preparation w
ill be largely dependent on the degree of trench backfill drying 

during underground utility installation.  This m
akes w

eather a m
ain factor for road design and 

construction in the very m
oist to w

et soil areas. C
em

ent stabilizing is the recom
m

ended 

m
inim

um
 subgrade preparation m

ethod.  The exact cem
ent content and depths should be decided 

in the field during construction. 

A
ll of the inorganic native silt and clay soils encountered in the testholes are suitable for 

supporting a single fam
ily dw

elling w
ith a concrete basem

ent on strip and spread footings. Som
e 

testholes had bearing capacities that w
ill require larger than norm

al footings.  

D
ue to the large site area and varying soil conditions, our firm

 should review
 the design 

of each stage of subdivision to help ensure geotechnical issues are addressed adequately.  A
t that 

tim
e, m

ore inform
ation w

ill be know
n regarding proposed design grades of the site, w

hich w
ill 

be a factor in determ
ining the appropriate construction m

easures.  A
s w

ell, further testholes are 

recom
m

ended prior to any subdivision design or construction. 
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8.2 
R

esidential H
ousing U

nits 
1. 

The subsurface soil conditions encountered throughout this site are considered fair for 

supporting 
single-fam

ily 
dw

ellings 
utilizing 

standard 
concrete 

footing 
foundations 

applying the A
lberta B

uilding C
ode Section 9.  The surficial topsoil encountered in the 

testholes is not considered suitable for footing or slab-on-grade support.  The very silty 

clay m
aterials encountered throughout the site w

ere soft to firm
 and very m

oist, therefore 

the bearing capacity of these m
aterials m

ay fall below
 the m

inim
um

 75 kilopascals 

required for applying the A
lberta B

uilding C
ode Section 9.  In such cases, a w

ider strip 

footing w
ill be required.  

2. 
Proper lot grading aw

ay from
 the houses m

ust be provided to m
inim

ize the ingress of 

surface w
ater into the subsoil.  A

ll houses w
ill require at least 1.5 m

eters of earthen cover 

to prevent potential frost heave problem
s, and to m

inim
ize m

ovem
ents associated w

ith 

seasonal variations in m
oisture content.  The am

ount of cover should be increased to 2.0 

m
eters for exterior isolated footings or for footings of non-continuously heated structures. 

3. 
Engineered fill m

ay be considered in areas w
here low

 elevations necessitate deep fill 

zones.  This option should be review
ed prior to im

plem
entation by a geotechnical 

consultant to evaluate site conditions and borrow
 m

aterial sources.  B
asically, engineered 

fill is fill, w
hich is placed in a controlled m

anner under the full-tim
e m

onitoring and 

inspection of a qualified soils technician.  The fill is placed and com
pacted to a m

inim
um

 

98 percent of its Standard Proctor D
ensity near its optim

um
 m

oisture content, in 

m
axim

um
 150 m

illim
eter lifts.  A

ll topsoil m
ust first be stripped from

 the engineered fill 

area.  Engineered fill construction requires full-tim
e m

onitoring and extensive testing by 

the 
geotechnical 

consultant 
during 

construction. 
 

H
ow

ever, 
proper 

placem
ent 

of 

engineered fill w
ill negate the need for pile foundations in deep lot fill areas, and possibly 

reduce the foundation costs to the builders and developer. 

It should be noted that engineered fill construction is not possible in all situations.  

O
ne of these situations occurs w

hen soft, very m
oist, underlying soils are exposed once 

stripping has been com
pleted.  C

om
pacting the first lift of fill m

aterial over these soft 

underlying soils to the engineered fill standard m
ay be im

possible.  W
here a m

inim
um

 

fill depth condition is m
et, construction of a clay pad approxim

ately of 300 to 500 
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m
illim

eters in thickness w
ill be required to obtain an adequate w

orking platform
 to start 

from
.  This pad should be com

pacted to a m
inim

um
 of 95 percent of Standard Proctor 

D
ensity w

here possible.  The norm
al engineered fill lift thickness and com

paction criteria 

m
entioned above should be applied to successive lifts.  To em

ploy this m
ethod, a 

m
inim

um
 of 1.0 m

eter of engineered fill m
ust be placed on top of the clay pad.  If this 

condition is not m
et, the fill w

ould not be considered to have m
et engineered fill 

standards. 

In addition, engineered fill requires fill depth differentials across the building 

footprint of less than 1.5 m
eters. In som

e cases, rem
oval of native m

aterial m
ay allow

 for 

the m
inim

um
 fill depth or the m

axim
um

 fill differential conditions to be m
et.  H

ow
ever, 

this m
ay not alw

ays be the m
ost econom

ical solution. 

4. 
Som

e testholes had lacustrine high plastic clay soils near the surface. Sim
ilar high plastic 

clays are encountered in m
any areas across Edm

onton. G
ood construction practices and 

house and lot drainage are typically adequate to keep any shrinkage or sw
elling to 

acceptable levels.

5. 
Tem

porary dew
atering m

ay be required for basem
ent excavations advanced below

 the w
ater 

table.

6. 
In the case of pile foundations, som

e installation problem
s m

ay be encountered.  Som
e 

accum
ulations of free w

ater and slough w
ere present at the com

pletion of drilling in som
e 

of the testholes around the site.  Slow
 ingressing groundw

ater and m
inor sloughing m

ay 

be encountered; therefore, casing of the piles m
ay be required.  A

t the very least, pile 

concrete should be on-site during the pile drilling to allow
 for quick concrete placem

ent. 

8.3 
U

nderground U
tilities

1. 
The subsurface soil conditions encountered in the testholes are considered generally poor to 

satisfactory for the installation of underground utilities incorporating the City of Edm
onton 

backfilling and com
paction requirem

ents.  M
ost of the clay and silt soils w

ould be 

considered fair to satisfactory, w
ith som

e very m
oist to w

et m
aterials encountered in the 

testholes considered poor.  Topsoil and other organic m
aterials are not considered suitable 

for backfill m
aterial. 

2. 
The w

ater table at this site w
as highly variable and w

as located at betw
een 0.6 and low

er 
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than 17 m
eters below

 ground surface in the neighbourhood testholes, indicating that 

saturated conditions w
ill likely be encountered in som

e of the trenches, depending on the 

design elevations and nature of the subsoil.  The m
ajority of the site had a low

 to m
oderate 

w
ater table and a plan show

ing the high w
ater table areas is located in A

ppendix B.  Trace to 

m
oderate am

ounts of free w
ater w

ere encountered in som
e of the testholes at com

pletion of 

drilling, and low
 to m

oderate am
ounts of ingressing w

ater in the trenches can be expected.  

V
arying am

ounts of trench dew
atering w

ill likely be required depending on trench depths 

and locations. D
eep sew

ers below
 5 to 7 m

eters in som
e areas m

ay require significant 

dew
atering. O

pening relatively long portions of utility trench is not recom
m

ended for this 

site.

3. 
Standard trenching cutback angles of approxim

ately 45 degrees from
 the vertical are 

anticipated for m
ost areas of the site, although som

e portions of the very m
oist, very silty 

clays m
ay require increased cutback angles of m

ore than 45 degrees in order to rem
ain 

stable, due to their low
 strength and elevated m

oisture contents.  A
ctual cutback angles 

should be determ
ined in the field during construction.  Exact stable slope values cannot 

be pinpointed w
ithout detailed and extensive analysis.  For this reason, this inform

ation 

should be used as a guideline only and that the optim
um

 cutback angles for utility 

trenches should be determ
ined in the field during construction.  The O

ccupational H
ealth 

and Safety A
ct, Part 32 Excavations and Tunnelling should be strictly follow

ed, except 

w
ere superseded by this report.

4. 
Pipe bedding and trench backfill procedures should adhere to the City of Edm

onton 

specifications as outlined in The Servicing Standards m
anual.

The backfill m
aterial beneath 

and above the pipe should be an approved bedding sand m
aterial w

here conditions allow
.  

This m
aterial should be hand placed and hand tam

ped, w
ith care taken to fill the underside 

of the pipe.  H
ow

ever, som
e sensitive, very m

oist to w
et, and soft m

aterial w
ere encountered 

at depths of approxim
ately 1.5 to 8.8 m

eters BG
S in the testholes around the site.  To 

overcom
e 

the 
installation 

difficulties 
w

hich 
m

ay 
be 

encountered 
w

here 
ingressing 

groundw
ater and/or poor bearing conditions m

ay be a problem
, it is recom

m
ended that a 

w
ashed rock and geotextile separator be utilized for pipe bedding in these areas.  The 

w
ashed rock and geotextile configuration should be determ

ined in the field during 

construction.  The need for this configuration w
ill be low

 to m
oderate at this site, depending 
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on the depth of the sew
ers. 

5. 
In high w

ater table areas w
here w

ashed rock bedding is utilized, it is recom
m

ended to leave 

the rings off the storm
 pipe, and to w

rap the joints in filter cloth.  A
lternatively, the w

ashed 

rock could be connected to the m
anholes via sm

all extension pipes.  This m
easure can be 

effective in low
ering the w

ater table, and helping to m
inim

ize the frost heave potential and 

to im
prove pavem

ent structure perform
ance.  The storm

 pipe should be placed at a 

m
inim

um
 of 3.0 m

eters below
 final subgrade elevation, in order to low

er the w
ater table 

enough for these m
easures to be effective. 

6. 
D

eep sew
ers below

 approxim
ately 5 to 7 m

eters depth m
ay have difficulty during 

construction at this site in the m
oderate to high w

ater table areas.  Possible problem
s 

include base heave, base quicking or boiling, sidew
all instability, and ingressing 

groundw
ater.  A

 m
ain factor in the am

ount of difficulty w
ill be the depth of the trench 

bottom
 below

 the w
ater table.  B

ased on our experience in nearby subdivisions, the 

critical depth below
 the w

ater table is approxim
ately 3 to 5 m

eters.  Som
e form

 of 

tem
porary dew

atering w
ill likely be required in order to properly install deep sew

ers at 

these depths or m
ore below

 the w
ater table.  It is recom

m
ended that the sew

er designs set 

the pipe inverts as high as possible.  K
eeping the sew

ers high w
ill also m

inim
ize the 

am
ount of very m

oist, very silty m
aterial that w

ill be used as backfill.

A
s noted earlier, it w

ould be advantageous to locate the deep trunk sew
ers in areas 

w
ith low

er w
atertables and deeper C category soils.  

7.
The m

oisture content of the soils encountered in the testholes w
ere variable.  The underlying 

clays w
ere generally above optim

um
 m

oisture content, and becam
e very silty and very m

oist 

to w
et at depth, w

ith m
oisture contents w

ell above optim
um

 m
oisture content.  The variable 

condition of the soils w
ill cause a corresponding variability in the utility trench pipe bedding 

and backfill conditions.  A
s a m

inim
um

, drying of som
e portions of the clay backfill prior to 

placem
ent in the trench w

ill be required w
hen adequate com

paction cannot be achieved at 

the natural m
oisture content. 

8. 
Trench com

paction requirem
ents of the C

ity of Edm
onton are 100 percent of the O

ne-

Point Proctor D
ensity above a depth of 1.5 m

eters, and 97 percent of the O
ne-Point 

Proctor D
ensity below

 this level.  The m
axim

um
 lift thickness is 300 m

illim
eters.  This 

degree of com
paction should be achievable w

ith variable am
ounts of m

ixing or m
oisture 
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conditioning of the trench backfill. The w
etter soils w

ill require considerable drying prior 

to backfill. 

 
 

A
ggressive drying of the trench backfill m

ay be perform
ed in order to im

prove road 

subgrade conditions, and should be considered for this site. 

 
 

Sands and non-plastic soils require trench backfill of 95 percent of the Standard 

Proctor D
ensity (SPD

) below
 the top 1.5 m

eters and 98 percent of the SPD
 above 1.5 m

eters 

below
 subgrade or specialized m

oisture criterion.  

In road areas w
here no utility installations occur, uniform

 backfill is not required as 

long as suitable soils are present below
 design subgrade elevation. 

8.4 
Surface U

tilities
1. 

The subsurface soil conditions encountered throughout this site are considered generally 

poor to satisfactory for the construction of roads, curbs, and sidew
alks in undisturbed areas.  

Poor conditions w
ill be encountered in areas w

here the very m
oist, very silty clays are 

encountered near the surface, either in trenched or in undisturbed areas, as w
ell as in high 

w
ater table areas.  The existing topsoil and other deleterious m

aterials should be rem
oved 

prior to construction of roads, sidew
alks and other surface utilities.  It is recom

m
ended to 

design fills for high w
ater table areas to im

prove the road conditions.

2. 
The m

ain concern for surface utility construction at this site is the elevated m
oisture content 

of the very silty clay m
aterials as w

ell as occasional portions of the upper clay, w
hich w

ere 

also w
ell above optim

um
 m

oisture content.  M
ost of the upper clay m

aterials w
ere slightly 

above optim
um

 m
oisture content, but m

ixing and disturbance during underground utility 

installation w
ill degrade the soil conditions.  If the low

er very silty clays are allow
ed to 

m
ix into the upper portion of the trench, the road subgrade w

ill be soft and provide 

inadequate support for norm
al pavem

ent structures.  Extra subgrade w
ork w

ould then be 

required in order to construct an adequate w
orking platform

 for the pavem
ent structure 

placem
ent and long term

 support.  It is noted that the degree of m
aterial separation, and 

trench backfill drying during underground utility installation affects the soil conditions for 

road and sidew
alk construction, w

ith increased drying im
proving the soil conditions. 

The key to the developm
ent success w

ill be in ensuring that suitable soils are in 

place below
 subgrade elevation to adequately bridge the low

er w
et silty soils found in 
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m
ost of the testholes.  This w

ould be accom
plished during the site grading and trenching 

operations by either the construction of a clay cap, or by extensive drying. 

3. 
Past experience has show

n that cem
ent stabilization is effective in reducing the sw

elling 

potential of high plastic clays and in m
aintaining the subgrade strength during the design 

life. Therefore, cem
ent stabilization is the recom

m
ended m

inim
um

 subgrade preparation 

m
ethod for this site.  A

s a m
inim

um
, the addition of 10 kilogram

s of cem
ent per square 

m
eter of subgrade m

ixed to a depth of 150 m
illim

eters is recom
m

ended.  M
oister areas w

ill 

require m
ore cem

ent m
ixed to greater depths, typically up to 30 kilogram

s of cem
ent per 

square m
eter m

ixed to a depth of 300 m
illim

eters.  A
pplication rates w

ould best be 

determ
ined in the field during construction.   

4.
A

n alternative to the clay cap or extensive drying is the use of a pit-run gravel subbase.  

The estim
ated thickness of subbase to support the roadw

ay is 600 to 900 m
illim

eters.  A
 

m
edium

 duty w
oven geotextile should initially be placed below

 the gravel for separation 

and 
reinforcem

ent. 
 

The 
placem

ent 
of 

w
ic 

drains 
w

ithin 
the 

granular 
sub-base 

recom
m

ended.  The w
ic drains should extend longitudinally along both sides of the 

roadw
ay and should be tied into catch basins.  The need for a pit-run subbase is 

dependent on the success of the construction of the clay cap, trench backfill drying, and 

w
eather.  The potential should be lim

ited to the higher C
 areas of the site. 

5. 
The near surface inorganic clays encountered in m

ost of the testholes w
ere generally low

 to 

high plastic in nature, and are susceptible to sw
elling.  Cem

ent stabilization is the 

recom
m

ended subgrade preparation m
ethod w

here these clays are encountered.  Past 

experience has show
n that cem

ent stabilization is effective in reducing the sw
elling potential 

of high plastic clays.  

6. 
The observed w

ater table depths are highly variable at this site at betw
een approxim

ately 

0.6 and 17.0 m
eters below

 ground surface.  The surficial clays are of low
 to high frost 

susceptibility, w
ith the susceptibility becom

ing severally high in the soils encountered at 

depth.  A
 high w

ater table w
ithin approxim

ately 3.0 m
eters of the road surface is required 

for significant frost heaving to occur.  The closer the w
ater table is to the surface, the 

higher is the frost heave potential.  O
ver half of the standpipes have show

n the w
ater 

table to be above or near this level, and the potential for frost heave w
ill be m

oderate to 

high near those testholes and m
oderate in areas w

here the w
ater table is below

 3.0 m
eters 
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below
 ground surface.  Therefore, the design grade should be set as high as possible in 

high w
ater table areas.  In addition, em

ploying the clay cap m
ethod w

ill result in the 

subgrade being com
prised of less frost susceptible m

aterial. 

In areas w
here the clay cap is not utilized, or in areas w

here it is utilized but a 

very high w
ater table exists, an attem

pt should be m
ade to low

er the w
ater table.  This 

m
ay be accom

plished by using sub-drains, usually consisting of perforated pipe and 

m
anhole inlets, to collect groundw

ater below
 the road area.  O

ther options w
hich m

ay be 

utilized are connecting the bedding m
aterials to the m

anholes, or leaving the rings off the 

storm
 sew

ers during construction, allow
ing groundw

ater to seep into the sew
er.  A

nother 

option w
ould be the use of rigid insulation placed below

 the pavem
ent structure. 

7. 
The follow

ing prelim
inary pavem

ent designs are provided for neighbourhood planning.  A
n 

estim
ated California Bearing Ratio of 3.0 percent is used in the design, as w

ell as a design 

life 
of 

20 
years. 

 
The 

previous 
item

s 
have 

discussed 
the 

possible 
difficulty 

and 

recom
m

ended options for attaining this estim
ated CBR at this site, and need to be 

referenced.  The stated Equivalent Single A
xel Load (ESA

L) values for different roadw
ay 

designations w
ere obtained from

 City of Edm
onton guidelines.  The m

ajor collector w
ith 1 

bus route assum
es a m

axim
um

 of 64 runs per day, and no bus traffic prior to the Stage 2 

overlay. 

Prelim
inary Staged R

oadw
ay Structures

R
iverview

 N
eighborhoods 1-3
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G
E

 1
M

ajor
L
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8. 
N

ew
 City Standards contain new

 asphaltic concrete m
ix types. The old versus new

 m
ix type 

changes are show
n in the follow

ing table. The City w
ill allow

 the old m
ix types for the year 

2014 but require the new
 m

ix types for 2015 and beyond: 

N
ew

 A
C

 M
ix Types 

O
ld M

ix Type 
N

ew
 M

ix Type 

A
CR

A
CO

A
CF - LT 

A
CF - H

T 

8.5 
C

em
ent

 
 

Tests on selected soil sam
ples indicated negligible to severe concentrations of w

ater-

soluble soil sulphates in the near surface clay deposits.  Therefore sulphate resistance w
ill be 

an im
portant design item

 for all concrete com
ing into contact w

ith the soil.  
Concrete 

used 

for all underground pipes m
ust be constructed of C.S.A

. Type H
S, sulphate resistant 

Portland 
cem

ent, 
regardless 

of 
the 

soil 
sulphate 

content. 
A

ll 
concrete 

for 
surface 

im
provem

ents such as sidew
alks and curbs m

ay be constructed using CSA
 Type G

U
, 

norm
al Portland cem

ent, regardless of the soil sulphate content. 

8.6 
G

roundw
ater and D

rainage Issues
1.

The groundw
ater readings in the proposed subdivision w

ere low
 to high and highly variable, 

and 
are 

a 
concern 

in 
design 

and 
construction 

of 
underground 

utilities 
and 

house 

construction.  A
 plan show

ing the w
ater table levels across the site is located in A

ppendix B. 

2.
It is recom

m
ended that grading fill be designed for high w

atertable areas in order to raise the 

site. Large cuts should not place the design grade elevation near the w
atertable.  

3.
The groundw

ater seepage rates into utility trenches from
 the very silty clay m

aterials 

encountered at depth should be low
 to m

oderate.  It is expected that low
 to m

oderate trench 

dew
atering m

ay be necessary, and construction delays can be expected.  O
pening relatively 

long portions of trench should be avoided. D
eep trenches m

ay have higher groundw
ater 

seepage and require special dew
atering. 

4.
Foundation drain services are m

andatory as per C
ity of Edm

onton guidelines and are 

recom
m

ended in the higher w
atertable areas at this site. 
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5.
A

t a m
inim

um
, peripheral exterior w

eeping tile lines are recom
m

ended for all house 

basem
ents.  Basem

ents located near the w
ater table m

ay require upgraded drainage 

m
easures w

hich include interior drains and clean tile rock beneath the floor.   

6.
W

ater dispersed on the property from
 the roof leaders m

ust not be allow
ed to accum

ulate 

against the foundation w
alls.  To ensure positive drainage, the soil surface of all lots should 

be m
ade sloping aw

ay from
 all buildings.  This w

ill require a positive lot grading of at least 

five percent aw
ay from

 the foundation w
alls tow

ard the sidew
alk for a m

inim
um

 of 1.5 

m
etres.  In cases w

here the lot drainage runs from
 the back of the lot to the front, runoff 

should be kept 1.2 m
etres aw

ay from
 the house. 

7. 
In high w

ater table areas, frost heaving and subgrade softening below
 surface utilities is a 

concern.  In these areas, attem
pts should be m

ade to low
er the w

ater table.  This m
ay be 

accom
plished by using sub-drains, usually consisting of perforated pipe and m

anhole inlets, 

to collect groundw
ater below

 the road area.  O
ther options w

hich m
ay be utilized are 

hydraulically connecting the bedding m
aterials to the m

anholes, or leaving the rings off of 

the storm
 sew

ers during construction, allow
ing groundw

ater to seep into the sew
er.  W

hen 

em
ploying this m

ethod, it is im
portant to w

rap the joints in filter cloth to prevent silting.  

Care should be taken to ensure that road areas w
ith a high w

ater table have a storm
 sew

er 

present, placed at a m
inim

um
 3.0 m

eters below
 the road surface.  The exact configuration 

and need for the sub-drains should be determ
ined during construction.  The City m

ay require 

approval prior to allow
ing groundw

ater into the storm
 sew

er. 

8.7 
Storm

 W
ater M

anagem
ent Facilities

1. 
The soils in the testholes w

ere com
prised of topsoil overlaying m

edium
 to high plastic 

clay underlain by silt or very silty clay. The clays and silts should yield sufficiently low
 

perm
eability characteristics for w

ater retention purposes.  N
o liner is considered 

necessary.

Sand soils w
ere encountered in Testholes 2013-12 and 2012-2 (1166-398) and 

these sands w
ill require a liner if present w

ithin a storm
w

ater pond.   

2. 
The clays encountered in the above m

entioned testholes w
ere generally m

oist near the 

surface and becam
e very m

oist to w
et w

ith increased depth.  Excavation of the low
er very 

m
oist to w

et clay and silt soils w
ill likely require the use of a track m

ounted hoe. 
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Excavation of the upper m
oist clay soils m

ay be possible by scrapers. Stabilized w
ater 

level m
easurem

ents in the testholes indicate a groundw
ater level at 0.6 to 17.0 m

eters 

B
G

S.

3. 
D

ry pond construction below
 the w

atertable m
ay produce constant w

ater seepage into the 

outlets, and a soft, saturated pond bottom
.  Therefore, a dry pond w

ould require 

specialized design and construction m
easures near or below

 the above noted w
atertable 

levels and locations.  O
ur firm

 should review
 any dry pond designs below

 the w
atertable 

prior to finalizing.

4. 
If large sand layers or pockets are encountered during pond construction, they m

ay need 

to be excavated and/or plugged w
ith clay.

O
ur firm

 should be called to inspect such 

layers if encountered during construction. 

5. 
The clay and silt m

aterials being excavated from
 the storm

w
ater ponds are suitable for 

engineered lot fill, although substantial drying of the low
er very m

oist clay and silt soils 

w
ill be required to achieve engineered fill com

paction criteria.  The clay is suitable for 

road fill; how
ever the silt m

aterial is not recom
m

ended due to its high frost susceptibility 

in the upper 1.5 m
eters below

 subgrade. The silt m
aterial is suitable for road fill below

 

1.5 m
eters from

 subgrade if needed. 

6. 
Side slope stability is a critical issue in som

e areas of the site due to soft soils and high w
ater 

table.  The follow
ing table sum

m
arizes the approxim

ate stable angles expected for the 

sideslopes in various conditions: 

Prelim
inary Storm

 Pond Sideslope A
ngles 

U
pper m

oist C
lay, above the high w

ater level  
3H

:1V
 

U
pper m

oist C
lay, in the draw

dow
n zone or below

 norm
al w

ater 
level

4H
:1V

V
ery m

oist to w
et V

ery Silty C
lay 

7H
:1V

 to 9H
:1V

 

 
The 9:1 slopes w

ill m
ainly be needed in high w

ater table areas, w
ithin Category C soils.  It 

is recom
m

ended to design SW
M

F pond bottom
s higher in the high w

ater table areas, or 

avoid ponds in these areas if possible. 

7. 
The very silty soils are susceptible to erosion, and therefore the erosion protection should be 

placed as early as possible.   
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8. 
In high w

ater table areas, base heave and piping m
ay be a concern and should be addressed 

in the further subdivision investigation. 

8.8 
Prelim

inary C
om

m
ercial B

uilding Foundations
1.

The follow
ing building foundation com

m
ents are prelim

inary in nature. Each individual 

building should conduct a site specific geotechnical investigation. 

2.
A

 footing foundation system
 is considered geotechnically satisfactory for com

m
ercial 

building developm
ent in the subject area w

here the soft w
et silts and clays are not near the 

footing level. Settlem
ent becom

es a concern for footings bearing on or near the w
et silts and 

clays. The footings m
ust be founded on undisturbed, native non-organic soils. The topsoil 

and peat encountered in the testholes is not considered suitable for footing support. The 

native sand and clay soils are considered suitable for footing support. The upper clays are 

typically high plastic and susceptible to shrinkage and sw
elling. Footings bearing on high 

plastic clays are a concern due to sw
elling and shrinkage. Care m

ust be taken to not cause 

any m
oisture changes in the clays throughout the life of the structure. 

3.
The soils encountered at this site are suitable for bored cast-in-place pile foundation in the 

upper clays and sands. The very silty clays and silts have low
 skin friction and w

ill likely 

cause delays in the construction of bored cast-in-place piles due to the w
ater and sloughing 

associated w
ith these soils. Suitable end bearing soils w

ere not encountered in any of the 8.8 

m
eters neighborhood testholes but w

ere encountered in the deeper slope testholes at depths 

ranging betw
een 9.8 to 16.6 m

eters BG
S. The clay till encountered in the slope testholes is 

considered suitable as end-bearing m
aterial. H

ow
ever, som

e of the clay till has low
 end-

bearing strength. A
lso the sand lenses and sandy nature of the clay till is a concern for 

proper bell form
ation. A

ll pile holes should be carefully inspected to ensure that no w
ater or 

slough m
aterial is present prior to concrete placem

ent. A
ccum

ulations of free w
ater and 

slough m
aterial w

ere noted in m
ost of the testholes.  The w

ater table stabilized betw
een 0.6 

and 17.0 m
eters BG

S in the neighbourhood testholes. Therefore, casing w
ill likely be 

required.  The pile concrete should be placed as soon as possible after the pile has been 

bored to m
inim

ize the volum
e of ingressing groundw

ater. 

4.
D

riven steel and concrete piles, and augered cast-in-place (A
CIP) concrete piles are 

considered suitable for this site. These pile types m
ay be utilized in areas w

ith high w
ater 
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table levels and areas that featured large am
ounts of sloughing in the testholes. D

riven piles 

tend to be relatively expensive. In the w
et silts and clays, the skin friction and end bearing 

capacities w
ill be relatively low

. Suitable end bearing soils w
ere not encountered in any of 

the 8.8 m
eters neighborhood testholes but w

ere encountered in the deeper slope testholes at 

depths ranging betw
een 9.8 to 16.6 m

eters below
 ground surface. The clay till encountered 

in the slope testholes is considered suitable as end-bearing m
aterial 

5.
A

ll topsoil and deleterious m
aterial should be com

pletely rem
oved from

 below
 the slab. The 

native existing sand and clay encountered at this site are considered adequate for slab-on-

grade support.

6.
Som

e of the clay m
aterial is of high plasticity, and has a high potential for shrinkage and 

sw
elling.  Therefore, it is im

portant that changes in m
oisture content be avoided both during 

construction and throughout the life of the structure. W
hen using a slab-on-grade above high 

plastic clays, the sw
elling potential m

ust be addressed. If slab m
ovem

ent cannot be 

tolerated, a structural floor slab or soil replacem
ent is recom

m
ended w

here high plastic clay 

exists. 

9.0 
C

L
O

SU
R

E
 

 
This 

report 
has 

been 
prepared 

for 
the 

exclusive 
and 

confidential 
use 

of 
Q

ualico 

D
evelopm

ents Inc., W
alton D

evelopm
ent &

 M
anagem

ent LP, M
elcor D

evelopm
ents, Sunw

apta 

H
oldings Corporation, S.P. Singh, M

M
M

 G
roup, Stantec Consulting Ltd and the City of Edm

onton.  

U
se of this report is lim

ited to the subject proposed N
eighborhood site only.  The recom

m
endations 

given are based on the subsurface soil conditions encountered during test boring, current 

construction techniques and generally accepted engineering practices.  N
o other w

arranty, expressed 

or im
plied, is m

ade.  D
ue to geological random

ness of m
any soils form

ations, no interpolation of 

soil conditions betw
een or aw

ay from
 the testholes has been m

ade or im
plied.  Soil conditions are 

know
n only at the test boring location.  Should other soils be encountered during construction or 

other inform
ation pertinent becom

es available, the undersigned should be contacted as the 

recom
m

endations m
ay be altered or m

odified. 

 
This report is prelim

inary and intended for N
SP level design and planning. Each subdivision 

stage should have its ow
n geotechnical investigation for detailed design and construction. 
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