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REPORT ON ADDITIONAL INSTALLATION OF PIEZOMETERS
PHASE 1 - ENGINEERING ASSESSMENT OF LANDFILL SITE
UNIVERSITY OF SASKATCHEWAN
SASKATOON, SASKATCHEWAN

1.0 INTRODUCTION

This report contains a summary of the installation of additional piezometers
carried out in November, 1987, on the adjoining property of the University of
Saskatchewan Landfill located 1in Saskatoon, Saskatchewan. This report is a
supplement to the report entitled "Test Drilling and Installation of
Piezometers,” dated July 7, 1987 which described the so0il conditions and
summarized plezometers installed on University of Saskatchewan property around
the chemical and general landfill site. The following report summarizes the
installation of plezometers to the north and west of the University property.
The purpose of these additional plezometers was to establish in greater
detail, the direction and rate of groundwater flow in the Forestry Farm
Aquifer located beneath the site. From this informatiom, it is possible to
estimate the direction and rate of leachate flow from the chemical landfill.

2.0 FIELD INVESTIGATION

A total of twenty-seven (27) standpipe pilezometers were installed between
November 17 and 23, 1987 on the properties to the north and west of the.
University of Saskatchewan Landfill. Details of the piezometer installation
are shown in Appendix A. Most of the piezometers were installed in the top
1.5 metres of the Forestry Farm Aquifer, with two piezometers installed at the
base of the Aquifer to establish vertical gradients.

Twenty-four (24) of the plezometers were constructed of PVC pipe and were
intended mostly for water level measurements, and for the future sampling of
water for general water chemistry. The remaining three (3) piezometers (P5,
P27 and P28) were constructed with stainless steel screens and were intended

for future sampling for detalled water chemistry as well as water
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level measurements. The 1installation of piezometers with stainless steel

screens were conducted under "clean” conditions.

In addition to the 27 piezometers installed, all existing standpipe
plezometers in the area were monitored. These existing piezometers included
the 23 piezometers installed by GE Ground Fhgineering ILtd. around the
University of Saskatchewan Landfill, the four (4) piezometers installed by P.
Machibroda Engineering Itd. as a preliminary investigation of the landfill
site, and eight (8) additional piezometers installed by others around
Petursson's Ravine. The twelve (12) additional piezometers installed by P.
Machibroda Engineering Ltd. and others were given the designations El to E12,
inclusive. Details of these peizometers are shown in Table Al, Appendix A.

The ground surface elevations at the test hole locations were established by
representatives of GE Ground Engineering Itd. and are referenced to an assumed
bench mark elevation at 100.00 metres which is described as the top of the
property pin located in the southwest corner of the University of Saskatchewan

property.
3.0 DISCUSSION
3.1 Stratigraphy

The soil stratigraphy was established at the plezometer locations with most
test borings being extended to the base of the Forestry Farm Aquifer. The
drilling information indicated that the soil stratigraphy was similar to that
encountered earlier on the University of Saskatchewan landfill site.

The soils encountered generally consisted of a surficial layer of hard glacial
till, which was predominantly silty clay, oxidized, highly fractured and which
extended to a maximum depth of 5.4 metres. Occasionally near the edge of
Petursson's Ravine, the glacial till was missing. Below the surficial glacial
ti11l, the Forestry Farm Aquifer was encountered, which extended to a depth of

7.6 to 13.7 metres. The Aquifer consisted of a fine to medium grained sand,
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which was oxidized becoming unoxidized at a depth of 6.7 to 13.7 metres.

Below the Forestry Farm Aquifer, an unoxidized glacial till was encountered.

Two drawings have been prepared to show the soil stratigraphy. Drawing No.
GE-911-6 shows the elevation contours of the top of the unoxidized till (i.e.
base of Forestry Farm Aquifer), while Drawing No. GE-911-8 shows a

stratigraphic cross—-section. Both drawings are shown in Appendix A.

3.2 Groundwater

Two drawings have been prepared to indicate the groundwater encountered.
Drawing No. GE-911-5 indicates the piezometric surface within the Forestry
Farm Aquifer, while Drawing No. GE-911-7 indicates the thickness of the
saturated zone within the Aquifer.

The contours of the piezometric surface (Drawing No. GE-911-5) indicates that
the overall direction of groundwater flow at the University Iandfill is
towards the northwest, curving to the west or southwest as 1t approaches
Petursson's Ravine. The leachate plume from the University of Saskatchewan
chemical landfill would therefore enter the northeast side of Petursson's

Ravine.

3.3 Vertical Hydraulic Gradients

Two (2) nests of piezometers (P10/P11 and P20/P21) were installed near
Petursson's Ravine in addition to ome (1) existing set (E1OA/B) to monitor
vertical hydraulic gradients. At the P10/Pll nest, théra was essentially no
vertical gradient detected. At the P20/P21 nest, a slight vertical gradient
was present (0.04m drop from shallow to deep plezometer, with 2.31m elevation
differencé between plezometer tips). A large vertical gradient was present at
the E10A/F10B nest (1.92m drop from shallow to deep piezometer with 2.78m
elevation difference between piezometer tips) i.e. upward—Etow—dizeetdon

4
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3.4 Flow Rate

The average hydraulic gradient from the Chemical ILandfill to Petursson's
Ravine calculated from Drawing GE-911-5 is 0.014 m/m. Iissey (1987) has
estimated that the Forestry Farm Aquifer has an average hydraulic conductivity
of 6.1x10_3 cm/sec and a porosity of 30 percent. Therefore, based upon
Darcy's Iaw, which describes fluid flow through porous media, the average
lineal velocity of water movement is 0.25 m/day. The average flow time of any
leachate from the Chemical Iandfill tg¢ outfall into Petursson's Ravine, is
therefore 880 days (i.e. 2.4 years).

74 1.01/55‘\
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ELEVATION - ASSUMED (METRES)

THE BOUNDARIES BETWEEN SOIL STRATA HAVE BEEN ESTABLISHED
' ONLY AT BORE HOLE LOCATIONS. BETWEEN BORE HOLES, THE
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TABLE A1 - SUMMARY OF "E" PIEZOMETERS

PIEZOMETER INSTALLER ELEVATIONS (METRES, ASSUMED DATUM)
TOP OF WATER  BASE OF GROUND
PIEZOMETER LEVEL PIEZOMETER SURFACE

El Unknown 99,97 91.75 e 98.84

E2 TH-4P, Machibroda Engineering 100.07 92,893 . ———r 99.30
E3  TH-5P, Machibroda Engineering 101.21 93.65  =———- 100.62
E4 Unknown 100.56 92.51 —_— 99.39
E5 Unknown 98.77 92.06 e 97.66
E6 TH-2P, Machibroda Engineering 98.38 91.97  ——=== 97.67
E7 TH-3P, Machibroda Engineering 98.69 dry  —-——— —_———
E8 Unknown 96.51 91.61 ——— 96.17
E9 TH-105 Unknown 98.38 dry 90.13 97.69
E10A TH-104 Unknown 92.04 87.84 85.26 91.03
E10B TH-104 Unknown 91.87 89.76 88.04 91.03
Ell1 TH-106 Unknown 94.15 89.17 86.95 93.18
E12 Unknown 91.62 89.98 88.35 91.30
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PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE No: P=1

DEPTH BACKFILL SOIL TYPE OF PIEZOMETER: CASAGRANDE
DETAI DESCRIPTION
ELEV. L SC o} TYPE OF pipg: S0mm PVC, SCHEDULE 40
TOP OF PIPE ELEVATION: 99.31m
0 Feonm GROUND SURFACE ELEV.:  98.75m
r.T.?DOmmj_ TOPSOIL
: 89.
MILLED BENTONITE ,*\*fmmm.l SILT-OXIDIZED PIEZOMETER TIP ELEV: 24
s\ TEST HOLE. DIAMETER: 150mm
/‘< TILL-0XIDIZED ' e
: L5MT:T >\,/: INSTALLATION DATE: yovembas 18; 1987
e \,/‘\_1 &
N TYPE OF DRILL: Brat 22
VA
N TYPE OF AUGER: g1 i
v\ ‘S0lid Stem
A
T 33m PIEZOMETER TIP DETAILS
.."'| SAND-OXIDIZED
ELEV.: 90.41
NATIVE SAND & SLOTTED PVC
BACKFILL AND 2 WRAPPED WITH
SAND SLOUGH : FILTER CLOTH
ELEV.: 89.51m
o] WATER LEVELS
sanb et DATE 8 TIME | DEPTH¥(m) | ELEV. (m)
. .| =ferrsete.om
+|=[ -5 sAND-UNOXTDIZED tovembe 18 (e 2.3
9.2m|"".. e November 18(pm) 91.36
s el P
R o~ TILL-UNOXIDIZED
10.7m e 10.7m
E.O.H. E.O.H.
%FROM TOP OF PIEZOMETER
REMARKS: Top of Piezometer is
described as the top of standpipe
following removal of cap.

GROUND ENGINEERING LUTD:
e e T e A e R et
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PROJECT:
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LOCATION!
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PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE No: _ p-?
DEPTH BACKFILL soiL TYPE OF PIEZOMETER: CASAGRANDE
EEEY. BETAIL OESCRIETION TYPE OF pipg: 50mm PVC, SCHEDULE 40
TOP OF PIPE ELEVATION:  100..63m
1.4
o % GROUND SURFACE ELEV.:  29-21m
i T, T|SOmm~ TOPSOIL
ft [ ]
o Lo F Tt PIEZOMETER TIP ELEV: 91.00m
GRANULAR S g a ,
BENTONITE St fiim " OXIDIZED | TEST HOLE DIAMETER:__ 150mm
NG :
NO> : INSTALLATION: patg: Noverber 17, 1967
e TILL-OXIDIZED
A TYPE OF DRILL: Brat 22
NS
\‘/\'l
NATIVE SAND 7 ’>< TYPE OF AUGER: Solid Stem
BACKFILEL AND. [l 24,
SAND SLOUGH i Loaels PIEZOMETER TIP DETAILS
: SAND-OXIDIZED ,
: ELEV.: 91.90
Pl
- =] sLoTTED PVC
: [—] WRAPPED WITH
; E —____: FILTER CLOTH
s| =
.. o oo —
s (o)} —
" e | Bl eev. 92-00m
73m " Jd72m
: WATER LEVELS
8-2ml.: DATE & TIME  [DEPTH¥(m) |ELEV. (m)
o Nov. 18/87 (am) 92.05
5 SAND-UNOXIDIZED
: ¥FROM TOP OF PIEZOMETER
: REMARKS: Top of Piezometer
12.omberel e e s is described as top of standpipe
EO.H. : E.O.H.
following removal of cap.
TILL-UNOXIDIZED 3 i '
2 2 s PROJE—CTt
GROUND ENGINEERING LTD- UNIVERSITY OF SASKATCHEWAN LANDFILL
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LOCATION:
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PLATE No:
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PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE No: P-3
DEPTH BACKFILL soiL TYPE OF PIEZOMETER: CASAGRANDE
Elb el DESCRIPTION TYPE OF Pipg: 50mm PVC, SCHEDULE 40
TOP OF PIPE ELEVATION:  99.43m
l.2m
0 GROUND SURFACE ELEV.: 098.18m
t+ -|-20mm
+ 1 TopsorL [
GRANULAR AND . . 89.73m
S s "1-:{" e PIEZOMETER TIP ELEV. :
1— -
BENTONITE a el TEST HOLE DIAMETER: 150mm
AN TILL-OXIDIZED
b \,”m INSTALLATION DATE: November 18/87
o : SAND-OXIDIZED TYPE OF DRILL: Brat 22
TYPE OF AUGER: Solid Stem
NATIVE SAND PIEZOMETER TIP DETAILS
BACKFILL AND
SAND SLOUGH
3 ELEV.: 90.63m
r% SLOTTED PVC
'—1 WRAPPED WITH
g | FILTER CLOTH
o =
o f—
()] Sl
_L_E ELEV: 89.73m
7.5m" "1
e WATER LEVELS
S DATE 8 TIME DEPTH¥(m) | ELEV. (m)
s Nov. 18/87(pm) 91.16m
s SAND-UNOXIDIZED
el ¥FROM TOP OF PIEZOMETER
| REMARKS: Top of piezometer is
ol e it described as top of standpipe
E.O.H £.0.H
TILL-UNOXIDIZED following removal of cap. .
B T o PROJECT:
GROUND ENGINEERING LTD: UNIVERSITY OF SASKATCHEWAN LANDFILL

GEOTECHNICAL ‘ENGINEERS/Soil Mechanics & Foundations

LOCATION:

SASKATOON, SASKATCHEWAN

PLATE: No!




PIEZOMETER No:

PIEZOMETER DETAILS

TEST HOLE No: P-4

BT BRGRELL SoIL TYPE OF PIEZOMETER: CASAGRANDE
ELEV. DETAIL DESCRIPTION TYPE OF PIPE: 50mm PVC, SCHEDULE 40
TOP OF PIPE ELEVATION: _100.17m
0 ol GROUND SURFACE ELEV.: 98.84m
‘ IR moRSOTE [
GRANULAR L ; 90.93
RANC + STLT- PIEZOMETER TIP ELEV: -93m
BENTONITE g rI'r; e :
00w /\< 200mm : TEST HOLE DIAMETER:  150mm
PR TILL-OXIDIZED
. INSTALLATION DATE:  November 17/87
NATIVE SAND o TYPE OF D
BACKFILL AND 5 N D EOR TR wBfac g2
SEND SSHOUGH st TYPE OF AUGER: Solid Stem
SAND-OXIDIZED
PIEZOMETER TIP DETAILS
D ELEV. : 91.83m
[—| srorTED PVC
5 | —1 WRAPPED WITH
- g —1 FILTER CLOTH
o =
(] —
. (0)} —
LT 008 B SN + =l sev:  90.93m
B = WATER LEVELS
-1 PR o LI
iy ‘ DATE & TIME  |DEPTH%(m) |ELEV. (m)
o SAND-UNOXIDIZED |\ oo oo i
s ¥FROM TOP OF PIEZOMETER
—<AI!-3m
><: TILL-UNOXIDIZED | ReMARKS: Top of piezometer is
oo e INS loion described as top of standpipe
E.O.H. : E.O.H. ;
following removal of cap.
J S PROJECT:
GROUND ENGINEERING LTD: UNIVERSITY OF SASKATCHEWAN LANDFILL
e B e e e e e e ey
GEOTECHNICAL 'ENGINEERS /Soil Mechanics & Foundations LagATION:
| £
; ; SASKATOON, SASKATCHEWAN

PLATE No!
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PIEZOMETER No:

——e e

TEST HOLE No:_P-5
DEPTH BACKFILL SOIL TYPE OF PIEZOMETER: CASAGRANDE
ELEV. DETAIL DESCRIPTION TYPE OF pipg: 50mm PVC, SCHEDULE 40
TOP OF PIPE ELEVATION: 22-93m
0o i GROUND SURFACE ELEV.: 99.84m
t + H°°™ 7 TOPSOIL ®
NATIVE SAND o PIEZOMETER TIP ELEV: 91.10m
S bt = -
eE i 5 SILT-OXIDIZED . _
/\_,\Tl.lm TEST HOLE DIAMETER: 150mm
A TILL-OXIDIZED
\>< INSTALLATION DATE: November 23/87
/*\/x
s\ TYPE OF DRILL: Brat 22
NS
,<> TYPE OF AUGER:  Solid Stem
SN
NS
: PIEZOMETER TIP DETAILS
GRAVEL E D
.+ 92.00
ORNILAR SAND-OXIDIZED e >
BENTONITE —] STAINLESS STEEL
E —
o L —
~ i—"1
+ =] ELEv: 91.10m
NATIVE SAND WATER LEVELS
BACKFILL DATE & TIME DEPTH¥(m) |ELEV. (m)
Nov. 24/87 92.24
SAND SLOUGH o]
i SAND-UNOXIDIZED
Gl ¥FROM TOP OF PIEZOMETER
"EE::ug l || REMARKs: Top of piezometer is
~am= — .
12.2m ‘\/‘> 12.2m TLLLUHORIDIEBR described as top of standpipe
E.O.H. EO.H.
following removal of 1.0m
extension :
¢ S (0 PROJECT:
GROUND ENGINEERING LTD: UNIVERSITY OF SASKATCHEWAN LANDFILL
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LOCATION: |
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PLATE No:@
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PIEZOMETER DETAILS -_—

TEST HOLE No: P-6

DEPTH BACKFILL SOlL TYPE OF PIEZOMETER: CASAGRANDE
ELEV. DETAIL DESCRIPTION TYPE OF pipg: S0mm PVC, SCHEDULE 40

TOP OF PIPE ELEVATION: 98..77m

1.2m

0 1 GROUND SURFACE ELEV.: 97.60m

50mm
GRANULAR AND 0 : '|_roesorr []
MILLED BENTONITE[G : TILL-OXIDIZED

PIEZOMETER TIP ELEV: 89.00

£-js00mn. TEST HOLE DIAMETER: __ 150mm

l.2m

SAND-OXIDIZED INSTALLATION DATE: November 20/87

NATIVE SAND e TYPE OF DRILL: Brat 22
BACKFILL AND

SAND SLOUGH ) e TYPE OF AUGER: Solid Stem

PIEZOMETER TIP DETAILS

ELEV.: 89.90m

P

SLOTTED PVC
WRAPPED WITH
FILTER CLOTH

900mm

8 8 L

ELEV: 89.00m

T7Im| el

: —¥?m WATER LEVELS

DATE & TIME DEPTH¥(m) |ELEV. (m)

8.6m| ..

{8.8m - —| Nov. 20/87(am) 89.89
254 Nov. 20/87(pm) 89.93

SAND-UNOXIDIZED

*FROM TOP OF PIEZOMETER

REMARKS: Top of piezometer

TILL-UNOXIDIZED is described as top of standpipe

following removal of cap.

PROJECT:

GROUND ENGINEEFIING LTD UNIVERSITY OF SASKATCHEWAN LANDFILL
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PIEZOMETER No:

PIEZOMETER DETAILS

TEST HOLE No: P-7
DEPTH BACKFILL SoIL TYPE OF PIEZOMETER: CASAGRANDE
; DETAI
ELEV L DESCRIPTION TYPE OF Pipe: 50mm PVC, SCHEDULE 40

TOP OF PIPE ELEVATION: 99.31m

- 780 4
o) S GROUND SURFACE ELEV.: 98.53m
o 00mm' TOPSOIL ]
GRANULAR AND i [Tt 89.57m
GRAN B +7+ 7 PIEZOMETER TIP ELEV: *
MILLED BENTONITHG| [ T T i JLRbLIED :
N TEST HOLE DIAMETER:  150mm
NG TILL-OXIDIZED
2 "N i
1.7m}= \>'</ INSTALLATION DATE: Nov. 20/87-
N
AN TYPE OF DRILL: Brat 22
NATIVE SAND e et aam
BACKFILL AND [l Peilsell] TYPE OF AUGER: _ Solid Stem
SAND SLOUGH 2 b SAND-OXIDIZED
o | PIEZOMETER TIP DETAILS
D ELey, : 20-47m
E SLOTTED PVC
[—] WRAPPED WITH
: g [=] EILTER CLOTH
[isn2ien sl =
e aiass = =
asseiss L=
- 5 + =] eLev: 89.57m
- i WATER LEVELS
8m|-- =B
B e DATE & TIME DEPTH¥(m) |ELEV. (m)
a0m:§ Nov. 20/87(am) 90.43
o= Nov. 20/87 (pm ) 90.47
; 'f:me
L SAND-UNOXIDIZED
. %“FROM TOP OF PIEZOMETER
REMARKS: Top of piezometer is
described as top of standpipe
fite following the removal of cap.
~—]i2.8m : —
TILL-UNOXIDIZED
13.7Tm 13.7m
E.O.H. E.O.H.
5 S PRQJECT!
GROUND ENGINEERING LTD: UNIVERSITY OF SASKATCHEWAN LANDFILL

GEOTECHNICAL ENGYNEERS/Soil Mechanics & Foundations gt ey
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PIEZOMETER DETAILS

PIEZOMETER No:

——e

TEST HOLE No:  P-8

DEPTH BACKFILL SoIL TYPE OF PIEZOMETER: CASAGRANDE
ELEV. DETAIL DESCRIPTION TYPE OF pipg: 50mm PVC, SCHEDULE 40
TOP OF PIPE ELEVATION: 98.95m
700
0 i s GROUND SURFACE ELEV.: 98.24m
25mm
+ 4+ TOPSOIL '
CRANULAR AND 4 \.«“°°"“"'| e I‘ PIEZOMETER TIP ELEV:  89.25m
MILLED BENTONITH >< ] - | :
"/\‘/-( TILL-OXIDIZED TEST HOLE DIAMETER: 150mm
1.5m pr—vd >/\I
><‘ INSTALLATION DATE: November 18/87
Sl
1 e TYPE OF DRILL: Brat = 22
NATIVE SAND el :::-_'.':: SAND-OXIDIZED TYPE OF AUGER: Solid Stem
BACKFILL AND 0 0]
SAND SLOUGH PIEZOMETER TIP DETAILS
:. ﬂ ELEV. : 90.15m
[ E SLOTTED PVC
[ oo [—| WRAPPED WITH
-] g =i FILTER CLOTH
o] o ]
L.t o —
b (o)} L —
% Av ___E ELEV: 89.25m
] Tlm
i WATER LEVELS
B.|m:: Ll g O
= e DATE & TIME DEPTH¥(m) |ELEV. (m)
= —8.5m
s RTINS Nov. 18/87(pm) 91.17
ol (el SAND-UNOXIDIZED
e ‘,‘ 10.4m
R e TILL-UNOXIDIZED
10.8m s i 2s {10, 8m
EO.H E.O.H. >
I | : FROM TOP OF PIEZOMETER
REMARKS: Top of piezometer is
described as top of standpipe
following removal of cap.
: N PROJECT:
GROUND ENGINEERING LTD - UNIVERSITY OF SASKATCHEWAN LANDFILL
e e e e A e S | - "
" LOCATION: - '
GEDTECHNICAL ENGINEERS/Soil Mechanics & Foundations
) ' SASKATOON, SASKATCHEWAN

PLATE No»




PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE Neo: P-9

e na BACKFILL SoIL TYPE OF PIEZOMETER: CASAGRANDE
ELEV. DETAIL DESCRIPTION TYPE OF pipg: 50mm PVC, SCHEDULE 40
’ iy TOP OF PIPE ELEVATION: 99.03m
640mm
0 GROUND SURFACE ELEV.: 98.39m
rm'f+f+ o TORSOLL [l 89.30
GRANDULAR AND ¢ feoonn - STLT-OXIDIZED — PIEZOMETER TIP ELEV: s
MILLED BENTONITE|&¥ [{ 3¢ y
B NAY TEST HOLE DIAMETER: 150mm
N TILL-OXIDIZED
N :
o INSTALLATION DATE: November 20/87
NN ;
. N, TYPE OF DRILL: Brat = 22
2ampld N
B TYPE OF AUGER: Solid Stem
3/’\<
NATIVE SAND >< PIEZOMETER TIP _DETAILS
BACKFILL AND A
SAND SLOUGH b RN\
T 4 N
e : ELEv.: 90-20m
] RS =
B e LD —1 SLOTTED PVC
r |—] WRAPPED WITH
i SAND-OXIDIZED Ela=1 DTTER GO
[ =1 —
b o —
3 (o)} —
1 + =] ELev: 89.30m

WATER LEVELS

DATE & TIME DEPTH¥(m) | ELEV. (m)

Nov. 20/87(pm) 90.48

¥FROM TOP OF PIEZOMETER

il 7.9m
g.2mp- .
9.Im ::::
: L. 9.8m o)
i SAND-UNOXIDIZED
e am
VAV
TN
LN
12.2m LAk M |2 2m
E.O.H. E.O.H

TILL-UNOXIDIZED | REMARKS: Top of piezometer is

described as top of standpipe

following removal of cap.

GROUND ENGINEERING LTD-

B O R R 4 DA A R R o T
GEDTECHNICAL ‘ENGINEERS /Soil Mechanics & Foundations

PROJECT:

UNIVERSITY OF SASKATCHEWAN LANDFILL

LOCATION:

SASKATOON, SASKATCHEWAN

PLATE No:

——eeeee———




PIEZOMETER No:

PIEZOMETER DETAILS

TEST HOLE No:~  P~10

DEPTH BACKFILL SoIlL TYPE OF PIEZOMETER: CASAGRANDE
ELEV. DETAIL DESCRIPTION TYPE OF PIPE: 50mm PVC, SCHEDULE 40
TOP OF PIPE ELEVATION: __ 28.-02m
0 R ‘ GROUND SURFACE ELEV.: 96.77m
3 P, 100mm
TR TOPSOIL
GRANULAR AND il 1‘1-1_1h N _L o PIEZOMETER TIP ELEV: 86.63m
MILLED BENTONITH ' + + . SILT-OXIDIZED =
T4 TEST HOLE DIAMETER: 150mm
Bt
1O fITIT INSTALLATION DATE: November 19/87
TYPE OF DRILL: Brat 22
TYPE OF AUGER: Solid Stem

NATIVE SAND SAND-OXIDIZED

BACKFILL AND

PIEZOMETER TIP DETAILS
SAND SLOUGH

ELEV.: 87.53m

[ -rh—D;-
g —! SLOTTED PVC
L 2 [—] WRAPPED WITH
5 E i FILTER CLOTH
; o sl =
" o g =]
: i 2m =
:' _L_g ELEV: 86.63[11
i WATER LEVELS
T DATE 8 TIME  |DEPTH%(m) | ELEV. (m)
P SAND-UNOXIDIZED | Nov. 20/87(pm) 90.32
S.Zm::::‘=
10.1m ::-jF';_',": 10.1m
el /N TILL-UNOXIDIZED
10.7mbe NN 20
EO.H. i EO.H.
¥FROM TOP OF PIEZOMETER
REMARKS: Top of piezometer is
described as top of standpipe
following removal of cap.
- - - PROJECT:
GROUND ENGINEERING LTD- UNIVERSITY OF SASKATCHEWAN LANDFILL

;. ; ; LOCATION:
GEOTECHNICAL ENGINEERS /Sail Mechanics & Foundations

' SASKATOON, SASKATCHEWAN

PLATE No:



PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE No: P-11

TYPE OF PIEZOMETER: CASAGRANDE
50mm PVC, SCHEDULE 40

TYPE OF PIPE:

TOP OF PIPE ELEVATION: 2/-93m

GROUND SURFACE ELEV,: 96.77m

PIEZOMETER TIP ELEV: 88.88m

TEST HOLE DIAMETER:  150mm

INSTALLATION DATE: November 19/87

TYPE OF DRILL: Brat 22

TYPE OF AUGER: Solid Stem

PIEZOMETER TIP DETAILS

ELEV.: 89.78m

SLOTTED PVC
WRAPPED WITH
FILTER CLOTH

900mm

ELEV: 88.88m

WATER LEVELS

DATE & TIME DEPTH¥(m) |ELEV. (m)

Nov. 20/87(pm) 90.31

DEPTH BACKFILL solL
ELEV. DETAIL DESCRIPTION
1.2m
0
'°°""“‘1 TOPSOIL [
GRANULAR AND SILT-O0XIDIZED
MILLED BENTONITE|}
A 1.8m
2.0m et ]
] SAND-OXIDIZED
NATIVE SAND |t
BACKFILL AND o
SAND SLOUGH il
[ -
7.0mf -
19m:::;ﬂ: =
e b—deom
SAND-UNOXIDIZED
":T': /\ 10.1m
Tt N A TILL-UNOXIDIZED
10.7mbit 12N Ao 7m
E.QH. . E.O.H.

¥FROM TOP OF PIEZOMETER

REMARKS: Top of piezometer is
described as top of standpipe

following removal of cap.

s

GROUND ENGINEERING LTD-

GEOTECHNICAL ‘ENGINEERS/Soil Mechanics & Foundations

PROJECT:
UNIVERSITY OF SASKATCHEWAN LANDFILL

LOCATION:

SASKATOON, SASKATCHEWAN

PLATE No:»




PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE No: P~12

DEPTH
ELEV.

BACKFILL
DETAIL

SOolL

DESCRIPTION

TYPE OF PIEZOMETER: CASAGRANDE

1.3m

TOP OF PIPE ELEVATION:  93.81m

GROUND SURFACE ELEV.: 92.50m

GRANULAR
BENTONITE

FILL

PIEZOMETER TIP ELEV: g2-1onm

TEST HOLE DIAMETER: 150m

INSTALLATION DATE: November 23/87

—{1.8m

ST AV
s 2.2m

NATIVE SAND
BACKFILL AND
SAND SLOUGH

2.4mp=

+3.3m

SAND-OXIDIZED

TYPE OF DRILL: Brat 22

TYPE OF AUGER: Scolid Stem

3.3m| . e et e

SAND-UNOXIDIZED

PIEZOMETER TIP DETAILS

ELEV.: 90.06m

SLOTTED PVC

TILL-UNOXIDIZED

WRAPPED WITH
FILTER CLOTH

900mm

WATER LEVELS

DATE & TIME DEPTH¥(m) |ELEV. (m)

Nov. 24/87 90.27 ~

¥FROM TOP OF PIEZOMETER

REMARKS: Top of piezometer is

described as top of standpipe

following removal of cap.

GROUND

GEOTECHMNCAL ‘ENGINEERS /Soil Mechanics & Foundations

ENGINEERING

LTD-

PROJECT!

UNIVERSITY OF SASKATCHEWAN LANDFILL

LOCATION:

SASKATOON, SASKATCHEWAN

PLATE No!:




PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE No: P-13
DEPTH BACKFILL SOIL TYPE OF PIEZOMETER: CASAGRANDE
) DETAIL DESCRIPTION
ELEV. 0 TYPE OF pPIpE: 50mm PVC, SCHEDULE 40
: TOP OF PIPE ELEVATION: 29-27m
o Ao l GROUND SURFACE ELEV.: 98.43m
T.T™ 7] ropsorr
GRANULAR AND b e B PIEZOMETER TIP ELEV:  90.07m
MILLED BENTONITE[QA [T, 1,1 : .
S TEST HOLE DIAMETER:  150mm
>/ TILL-OXIDIZED
>-\>< ‘ INSTALLATION DATE: November 18/87
: s,/‘\/
Gl 2™~ GRAVEL - ] TYPE OF DRILL: __ Brat 22
et 1
NATIVE SAND TYPE OF AUGER: Solid Stem
BACKFILL AND
SAND SLOUGH
PIEZOMET
SRR ED D ETER TIP DETAILS
D ELEV 90.97m
T =
—{ SLOTTED PVC
[—] WRAPPED WITH
= g =] FILTER CLOTH
: S =
o —
(=)} ot
—1 0.07
= T s
7.5m :::: -
= WATER LEVELS
PP i = DATE & TIME  |DEPTH¥(m) |ELEV. (m)
e Nov. 18/87(pm) 91.01
o SAND-UNOXIDIZED
R Nov. 19/87(am) 91.00
: :." «9.8m Nov. 20/87(pm) 91.00°
NN TILL-UNOXIDIZED
L7\ /]
: "™NN
10.7mk ""/\“’MJm
E.O.H. E.Q.H,
¥FROM TOP OF PIEZOMETER
REMARKS: Top of piezometer is
described as top of standpipe
following removal of cap.
s R0 PROJECT:
GROUND ENGINEERING LTD- UNIVERSITY OF SASKATCHEWAN LANDFILL

e e S A O |
GEOTECHNICAL 'ENGINEERS/Soil Mechanics & Foundations

LOCATION:
SASKATOON, SASKATCHEWAN

PLATE No:




GEDTECHNICAL 'ENGINEERS /Soil Mechanics & Foundations

PIEZOMETER DETAILS i e
: TEST HOLE No: P-14
DEPTH BACKFILL SOIL TYPE OF PIEZOMETER: CASAGRANDE
ELEV. DETAIL DESCRIPTION TYPE OF PIPE: 50mm PVC, SCHEDULE 40
TOP OF PIPE ELEVATION: 99.90m
0 e GROUND SURFACE ELEV: 98.52m
v, 1 |50mm
'+ TOPSOIL
GRANULAR Al | SILT-OXIDIZED g PIEZOMETER TIP ELEV:  90.10m
BENTCNITE A S| = ‘
<>r TILL-OXIDIZED TEST HOLE DIAMETER: fomn
1.5m ><>—( INSTALLATION DATE: November 17/87
N\ A :
N TYPE OF DRILL: Brat 22
L35 4m
esins TYPE OF AUGER: Solid Stem
NATIVE SaND SAND-OXIDIZED
BACKFILL AND PIEZOMETER TIP DETAILS
SAND SLOUGH
el ELEV.: 91.00m
el o SLOTTED PVC
m| M s WRAPPED WITH
sl 5 FILTER CLOTH
. . o
a 5 o
Ve e [e)]
LTI BV
e 6.6m
= : 7.0m — R ELEV: 90.10m
el [ SAND-UNOXIDIZED
7.5m S Teelte
fea T WATER LEVELS
SR E s DATE 8 TIME  |DEPTH¥(m) |ELEV. (m)
N e Nov. 18/87(am) 91.92
—adi0.Im
LN\ i
=@ TILL-UNOXIDIZED
10.7m £3eed 0. T
E.O.H. E.O.H.
%FROM TOP OF PIEZOMETER
REMARKS: Top of piezometer is
described as top of standpipe
following removal of cap.
G =oAL PROJECT:
GROUND ENGINEERING LTD- UNIVERSITY OF SASKATCHEWAN LANDFILL

LOCATION:

SASKATOON, SASKATCHEWAN

PLATE No:




PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE No: P—-15

e RAGKEILL: SOIL TYPE OF PIEZOMETER: CASAGRANDE

ELEV. DETAIL DESCRIPT

LEV ION TYPE OF plpg: 50mm PVC, SCHEDULE 40

TOP OF PIPE ELEVATION: 98.90m
L : ‘

0 £m GROUND SURFACE ELEV.: 97.73m
GRANULAR AND LOPSOND :
MILLED BENTONITE 60omm _ SILT-OXTDIZED PIEZOMETER TIP ELEV: 89.4m

Te0mmlE— | l+el e g ‘ :
el TEST HOLE DIAMETER: 150mm
o) [l ey SAND-OXIDIZED
0 B e INSTALLATION DATE: November 19/87
;ZE; TYPE OF DRILL: Brat 22
el TYPE OF AUGER: Solid Stem
NATIVE SAND PIEZOMETER TIP DETAILS
BACKFILL AND i
SAND SLOUGH e
o1 ELEV.:90.30m
L —{ SLOTTED PVC
"t [—] WRAPPED WITH
ol g| [= FILTER CLOTH
v a =
.ll. o =3
a -
R + =] ELev: 89.40m
T4m :"::
RN RE WATER LEVELS
8.3mf -1 DATE & TIME  |DEPTH¥(m) |ELEV. (m)

Nov. 19/87(pm) 80.49

19.4m

SAND-UNCXIDIZED

11.0m

Nov. 20/87(pm) 90.50

TILL-UNOXIDIZED

12.2m
E.O.H.

¥FROM TOP OF PIEZOMETER

REMARKS: Top of piezometer is

described as top of standpipe

following removal of cap.

GROUND ENGINEERING LTD-
T e e e e e i
GEOTECHMNCAL 'ENGINEERS /Soil Mechanics & Foundations

PROJECT!
UNIVERSITY OF SASKATCHEWAN LANDFILL

LOCATION:

SASKATOON, SASKATCHEWAN

PLATE No!




PIEZOMETER DETAILS e o
TEST HOLE No:  P-16
S BACKFILL SOIL TYPE OF PIEZOMETER: CASAGRANDE
ELEV. DETAIL DESCRIPTION TYPE OF PIPE: 50mm PVC, SCHEDULE 40
TOP OF PIPE ELEVATION: 99.47m
0 bl GROUND SURFACE ELEV.: 98.16m
7 5mm
| TOPSOIL
MILLED BENTONITE@ TITE 1 S ITECRIDIE [ PIEZOMETER TIP ELEV: 89.18m
900mmle=] &t As00mm : :
o T > ' TEST HOLE DIAMETER:
= ><‘ TILL-OXIDIZED ; SEER 200mn
s x4
et INSTALLATION DATE: November 23/87
TYPE OF DRILL: Brat 22
NATIVE SAND i
P UGER: Hollow Stem
BACRELL AR SAND-OXIDIZED TYEE O AUCER
SAND SLOUGH :
] PIEZOMETER TIP DETAILS
o] [] ELEV.: 90.08m
o2 B —{ SLOTTED PVC
o] —| WRAPPED WITH
e g —| _FILTER CLOTH
e o —
Il o
e e —
.: P —_— ELEV: 89.18m
] [ WATER LEVELS
a.lm'::"
b DATE & TIME DEPTH¥(m) |ELEV. (m)
Nov. 24/87 90.85
9.0mj"..*
i e A —
SAND-UNOXIDIZED
el i ¥FROM TOP OF PIEZOMETER
TILL-UNOXIDIZED | REMARKS: Top of piezometer is
12.2mloee " 12.2m described as. top of standpipe
E.Q.H. - E.O.H.
folloiwng removal of cap.
s = s PROJECT:
GROUND ENGINEERING LTD: UNIVERSITY OF SASKATCHEWAN LANDFILL

GEOTECHNICAL ENGINEERS/Soil Mechanics & Foundations

LOCATION:

SASKATOON, SASKATCHEWAN

PLATE No»




PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE No: P-17

STl BACKPILL SOIL TYPE OF PIEZOMETER: CASAGRANDE
ELEV. DETAIL DESCRIPTION TYPE OF pipe: 50mm PVC, SCHEDULE 40
TOP OF PIPE ELEVATION: 99.42m
0 o GROUND SURFACE ELEV.: 98.61m
GRANULAR AND *i fd] e | méBsert [ :
MILLED BENTONITE |7 B SILT-OXIDIZED FAEZOMETER TP ELEV: 82-0on
~——1900mm - A 200mm
><>( e e TEST HOLE DIAMETER:
I.5m ;.<'>< INSTALLATION DATE: November 18/87
- 2.0m

NATIVE SAND el B
BACKFILL AND il s ety SAND-OXIDIZED
SAND SLOUGH L

TYPE OF DRILL: Brat 22

TYPE OF AUGER: Hollow Stem

PIEZOMETER TIP DETAILS

ELEV.: 90.59m

.t —| SLOTTED PVC
—] WRAPPED WITH
S ) E| [&= FILTER CLOTH
: o sl =]
-- -ll O ;
: . o E=
: : =
: *] 7.5m
; WATER LEVELS
B.Dm:--:
5 DATE & TIME DEPTH¥(m) |ELEV. (m)
B.Bm:::' Nov. 19/87(am) 91.10
. Nov. 20/87(pm) 91.10
i —19.8m —
s SAND-UNOXIDIZED
D %FROM TOP OF PIEZOMETER
B0 v g (L0
eI _ s :
S ey PILL-UNOXIDIzED | REMARKS: _ToD of piezometer is
12.2mbates bl 12.2m described as top of standpipe
E.O.H. E.O.H
following removal of cap.
d e PROJECT:
GROUND ENGINEERING LTD- UNIVERSITY OF SASKATCHEWAN LANDFILL

N R e W & S0 eI A R S e 5 e |
GEOTECHNICAL 'ENGINEERS/Soil Mechanics & Foundations

LOCATION:

SASKATOON, SASKATCHEWAN

PLATE Noi




PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE No: P-18

DEPTH
ELEV.

BACKFILL
DETAIL

SoIlL
DESCRIPTION

940mm

GRANULAR
BENTONITE

[«
[— 600mm

NATIVE SA
BACKFILL

ND

870mm{,.*

]

ELAINTI

1.2m

et lam

o aw o
LNy

m—

1.8m
E.O.H.

SAND-OXIDIZED

SAND-UNOXIDIZED

TYPE OF PIEZOMETER: CASAGRANDE
50mm PVC, SCHEDULE 40

TYPE OF PIPE:

TOP OF PIPE ELEVATION: 92.53m

GROUND SURFACE ELEV.: 91.60m

89 82m
PIEZOMETER TIP ELEV:

TEST HOLE DIAMETER: 100mm

INSTALLATION DATE: November 24/87

TYPE OF DRILL:  Hand Auger

TYPE OF AUGER:

PIEZOMETER TIP DETAILS

ELEV.: 20.72m

SLOTTED PVC
WRAPPED WITH
FILTER CLOTH

900mm

1
0000000000000 s

ELEv: 59-82nm

WATER LEVELS

DATE & TIME DEPTH¥(m) |ELEV. (m)

Nov. 24/87 90.18

¥FROM TOP OF PIEZOMETER

REMARKS:__Top of piezometer is

described as top of standpipe

following removal of cap.

GROUND

ENGINEERING

A S R TGS TS R )
GEOTECHNICAL 'ENGINEERS /Sail Mechanics & Foundations

LTD-

PROJECT:
UNIVERSITY OF SASKATCHEWAN LANDFILL

LOCATION:
SASKATOON, SASKATCHEWAN

PLATE No:




PIEZOMETER DETAILS

PIEZOMETER No:

—_—

TEST HOLE No: E=19

DEPTH
ELEV.

BACKFILL
DETAIL DE

SolL
SCRIPTION

TYPE OF PIEZOMETER: CASAGRANDE
TYPE OF plpg: 50mm PVC, SCHEDULE 40

I.m

TOP OF PIPE ELEVATION: 90.94m.

GROUND SURFACE ELEv: ©82-80m

BENTONITE [J8QmmiS#1 == —=1¥ CLAY AND SILT

BACKFILL

NATIVE SAND o (el

—ORGANICS

88.67m
& PIEZOMETER TIP ELEV:

LT ]

Limbdole oty

E.O.H. E.O.H.

SAND-UNOXIDIZED

-ORGANICS

TEST HOLE DIAMETER: L09nm

INSTALLATION DATE: November 24/87

TYPE OF DRILL:  Hand Auger

TYPE OF AUGER:

PIEZOMETER TIP DETAILS

-

ELEV.: 89.57m

SLOTTED PVC
WRAPPED WITH
FILTER CLOTH

anaaaannnmn

ELEV: 88.67m

WATER LEVELS

DATE & TIME DEPTH¥(m) |ELEV. (m)
Nov. 24/87 . 89.58m

¥FROM TOP OF PIEZOMETER

REMARKS: Top of piezometer is

described as top of standpipe

following removal of cap.

GROUND ENGINEERING

GEDTECHNICAL ‘ENGINEERS/Sail Mechanics & Foundations

LTD -

PROJECT:
UNIVERSITY OF SASKATCHEWAN LANDFILL

LOCATION:

SASKATOON, SASKATCHEWAN

PLATE No:




PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE Na: P-20

DEPTH

ELEV. DETAIL

BACKFILL

SOIL
DESCRIPTION

TYPE OF PIEZOMETER: CASAGRANDE
50mm PVC, SCHEDULE 40

TYPE OF PIPE:

|.0m

TOP OF PIPE ELEVATION: 29.62m

GROUND SURFACE ELEV: 98.57m

GRANULAR AND

MILLED BENTONITE |8}

.+]#*™] TopsOIL

Sl SAND-OXIDIZED

NATIVE SAND
BACKFILL AND
SAND SLOUGH

l.im

—

PIEZOMETER TIP ELEV: 87.26m

TEST HOLE DIAMETER: 150mm

INSTALLATION DATE: November 19/87

=~ .7m
ey l.8m | TILL-OXIDIZED

SAND-OXIDIZED

TYPE OF AUGER: _ Solid Stem

PIEZOMETER TIP DETAILS

ELEV.: 88.l6m

SLOTTED PVC
WRAPPED WITH
FILTER CLOTH

900mm

WHDETTITE=

ELEV: 87.26m

WATER LEVELS

DATE & TIME DEPTH¥(m) |ELEV. (m)

90.58

Nov. 19/87(pm) 90.61

SAND-UNOXIDIZED
104 m|*-, =

Nov. 20/87(pm) 90.62

11.3m
GRAVEL

¥FROM TOP OF PIEZOMETER

TILL-UNOXIDIZED

REMARKS: Top of piezometer is

described as top of standpipe

following removal of cap.

GROUND

GEDTECHNICAL 'ENGINEERS/Soil Mechanics & Foundations

ENGINEERING  LTD-

PROJECT:
UNIVERSITY OF SASKATCHEWAN LANDFILL

LOCATION:

SASKATOON, SASKATCHEWAN

PLATE Na»



PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE No: P-21

DEPTH
ELEV.

BACKFILL
DETAIL

DESCRIPTION

SQIL

690mm

. MILLED BENTONITE J

GRANULAR AND

Seeniae 25mm —|

TOPSOIL

|

SAND-OXIDIZED

1.7 m ==

TILL-OXIDIZED r

NATIVE SAND o 8 e
BACKFILL AND
SAND SLOUGH

3 TR

TYPE QF PIEZOMETER: CASAGRANDE
50mm PVC, SCHEDULE 40

TYPE OF PIPE:

TOP OF PIPE ELEVATION: 99.33m

GROUND SURFACE ELEV: 98.64m

PIEZOMETER TIP ELEV: 89.57m

TEST HOLE DIAMETER:  150mm

INSTALLATION DATE: November 19/87

TYPE OF DRILL: Brat 22

TYPE OF AUGER: Solid Stem

SAND-OXIDIZED

PIEZOMETER TIP DETAILS

4

ELEV.: 90.47m

SLOTTED PVC
WRAPPED WITH
FILTER CLOTH

900mm

89.57m

ELEV.:

WATER LEVELS

DATE & TIME DEPTH¥(m) |ELEV. (m)

Nov. 19/87(pm) 90.64

Nov. 19/87(pm) 90.65

Nov. 20/87(pm) 90.66

SAND-UNOXIDIZED

¥FROM TOP OF PIEZOMETER

GRAVEL

TILL-UNOXIDIZED

REMARKS: Top of piezometer is

described as top of standpipe

following removal of cap.

GROUND
b A S i S B s ]

GEOTECHNICAL ‘ENGINEERS/Soil Mechanics & Foundations

ENGINEERING

LTD -

PROJECT:
UNIVERSITY OF SASKATCHEWAN LANDFILL

LOCATION:

SASKATOON, SASKATCHEWAN'

PLATE No:




PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE No: P—22

DEPTH BACKFILL sSoIL TYPE OF PIEZOMETER: CASAGRANDE
ELEV. DETAIL DESCRIPTION TYPE OF pipg: 50mm PVC, SCHEDULE 40
TOP OF PIPE ELEVATION: _ 99.45m
0 L:2m GROUND SURFACE ELEV: 9824
W?S
GRANULAR AND ™| _ropsorr I PIEZOMETE 90.48m
71, 3 -
MILLED BENTONITE SILT-OXIDIZED ! R JIREey:
900mm TEST HOLE DIAMETER:  200mm
TILL-OXIDIZED
1.5n INSTALLATION DATE: November 18/87
e TYPE OF DRILL: Brat 22
TYPE OF AUGER: Hollow Stem
SAND-OXIDIZED
NATIVE SAND . PIEZOMETER TIP DETAILS
BACKFILL AND i
SAND SLOUGH - :
2 ELEV.: 91.38m
i T =]
—! SLOTTED PVC
[—] WRAPPED WITH
3 = —] FILTER CLOTH
o ol =
5 w o —
5 e (=) Sl
CEL A _L._E ELEV.: 90.48m
zemf- ST WATER LEVELS
. . T em
[t DATE & TIME DEPTH¥{m) |ELEV. (m)
ﬂ : SAND-UNOXIDIZED Nov. 19/87(am) 91.17
i Nov. 20/87(pm) 91,17
¥FROM TOP OF PIEZOMETER
REMARKS: Top of piezometer is
TILL=UNOXIDLIZED N e o ibad b top of standpipe’
following removal of cap.
. e PROJECT:
GROUND ENGINEERING LTD- UNIVERSITY OF SASKATCHEWAN LANDFILL

GEDTECHMNICAL ‘ENGINEERS /Soil Mechanics & Foundations:

LOCATION:

SASKATQON, SASKATCHEWAN

PLATE HNo:



PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE No: P24

DEPTH
ELEV.

BACKFILL
DETAIL

SOIL
DESCRIPTION

TYPE OF PIEZOMETER: CASAGRANDE

1.4m

GRANULAR AND
MILLED BENTONITE

NATIVE SAND
BACKFILL AND
SAND SLOUGH

e4aml-..

7.3mf" "

1.5m
os

TOP OF PIPE ELEVATION: 98..48m

GROUND SURFACE ELEV.: 97.05m

T ] TOPSOIL

TILL-OXIDIZED

PIEZOMETER TIP ELEV: 89.79m

150mm

=r=-41900mm

SAND-OXIDIZED

ik
++ ] 53m

TEST HOLE DIAMETER:

INSTALLATION DATE: November 20/87

TYPE OF DRILL: Brat 22

TYPE OF AUGER: Solid Stem

PIEZOMETER TIP DETAILS

ELEV.: 90.69m

SLOTTED PVC
WRAPPED WITH
FILTER CLOTH

900mm

| (TN}

:’ 6.7m
SAND-UNOXIDIZED

ELEV: 89.79m

WATER LEVELS

DATE & TIME DEPTH¥(m) | ELEV. (m)

feem—  prrI-UNOXIDIZED

W ST

9.lm

E.O.H.

Ll Nov. 20/87(pm) 91.78

%FROM TOP OF PIEZOMETER

REMARKS: Top of piezometer is

described as top of standpipe

following removal of cap.

GROUND

ENGINEERING  LTD-
B e A S R A R L R R e e

GEOTECHNICAL ‘ENGINEERS/Soil Mechanics & Foundations

PROJECT:
UNIVERSITY OF SASKATCHEWAN LANDFILL

LOCATION: 5
SASKATOON, SASKATCHEWAN

PLATE No:




PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE No: FP-25
GEPTH BACKFILL SOIL TYPE OF PIEZOMETER: CASAGRANDE
. DETAIL SCRIPTION
ELEV. DE 0 TYPE OF pipe: S0mm PVC, SCHEDULE 40
TOP QOF PIPE ELEVATION: 98..98m
0 960mm GROUND SURFACE ELEV.:  98.02m
100Omm
TOPSOIL
GRANULAR AND 300’"“‘]—| e I_[ PIEZOMETER TIP ELEV:  90.44m
MILLED BENTONITE[¥] ; 2 _
Rl TEST HOLE DIAMETER: = 150mm
INSTALLATION DATE: November 20787
TYPE OF DRILL: Brat 22
( TYPE OF AUGER: Solid Stem
3.0mf=
PIEZOMETER TIP DETAILS
NATIVE SAND ke ﬂ ELEV.: 91.34m
BACKFILL AND =
SAND SLOUGH SENDORTDIGED = S LOBIED PV
[—] WRAPPED WITH
E — FILTER CLOTH
of =
O s
(o)) —
6.7Tm ':‘.=. —
(AR = - + =l Elev: 90.44m
R = H{7.3Mm =
7.6m| " .
: SAND-UNOXIDIZED WATER LEVELS
DATE & TIME DEPTH¥(m) |ELEV. (m)
Nov. 20/87(pm) 92.14
I 10.4m
TILL-UNOXIDIZED
¥FROM TOP OF PIEZOMETER
REMARKS: Top of piezometer is
|2iamis 122 described as top of standpipe
E.Q.H. E.Q.H.
following removal of cap.
3 ST PROJECTI
GROUND ENGINEERING LTD- UNIVERSITY OF SASKATCHEWAN LANDFILL

T e R e e O Y]
GEOTECHNICAL ‘ENGINEERS/Soil Mechanics & Foundations

LOCATION:

SASKATOON, SASKATCHEWAN

PLATE No:




PIEZOMETER DETAILS

PIEZOMETER No:

TEST HOLE No: P-26

DEPTH
ELEV.

BACKFILL
DETAIL

SOIL

DESCRIPTION

TYPE OF PIEZOMETER: CASAGRANDE
TYPE OF PIPE: 50mm PVC, SCHEDULE 40

700mm

TOP OF PIPE ELEvATION: 91.20m

GROUND SURFACE ELEV.: 90.50m

BENTONITE [ 'S0™™[=

NATIVE SAND &30mm|-.

BACKFILL

. . 260mm

WEENNERN

e g!%0mm — CLAY AND SILT [

SAND-UNOXIDIZED| PIEZOMETER TIP ELEV: 88.97m

—ORGANICS

TEST HOLE DIAMETER: 100mm

INSTALLATION DATE: November 24/87

TYPE OF DRILL: Hand Auger

TYPE OF AUGER:

PIEZOMETER TIP DETAILS

ELEV.: 89.87m

SLOTTED PVC
WRAPPED WITH
FILTER CLOTH

900mm

nanannnnnnmn )

ELEV.: 88.97m

WATER LEVELS

DATE & TIME DEPTH¥(m) | ELEV. (m)
Nov. 24/87 90.24

¥FROM TOP OF PIEZOMETER

REMARKS: Top of piezometer is

described as top of standpipe

following removal of cap.

GROUND

GEQTECHNICAL ‘ENGINEERS /Soil Mechanics & Foundations

ENGINEERING

LTD -

PROJECT:
UNIVERSITY OF SASKATCHEWAN LANDFILL

LOCATION:
SASKATOON, SASKATCHEWAN

PLATE No:




PIEZOMETER DETAILS G

TEST HOLE No: =27

DEPTH BACKFILL SOIL TYPE QF PIEZOMETER: CASAGRANDE
ELEV. DETAIL DESCRIPTION

TYPE OF PIPE: S0mm PVC, SCHEDULE 40

TOP OF PIPE ELEVATION: 89.89m

0 Sl ' GROUND SURFACE ELEV: 89-80m

NATIVE SAMD -] == CLAY AND SILT 88.14m
BACKFILL AND ] === 43gmm TORGANICS . —1 PIEZGMETER TR ELEV,

ég;io FILTER ggommf. {110 SAND-UNOXIDIZED | TEST HOLE DIAMETER:
~ORGANICS

[N

ee o] INSTALLATION DATE: November 25/87
I.7m = LTm -

E.O.H. E.O.H.

TYPE OF DRILL: Hand Auger

TYPE OF AUGER:

PIEZOMETER TIP DETAILS

ELEv.: 88.84m

STAINLESS SYEEL
SCREEN - 10-SLOT

700mm

-
nnnnnanonmmm !

ELEV: 8R.14m

WATER LEVELS

DATE & TIME DEPTH*(m) [ELEV. (m)
Nov. 25/87(am) 89.37

¥FROM TOP OF PIEZOMETER

REMARKS: Top of piezometer is

described as top of pipe

following removal of 1.0m
extension.

PROJECT:

GROUND ENGINEERING LTD- UNIVERSITY OF SASKATCHEWAN LANDFILL
T e e e e e e e
GEOTECHNICAL ‘ENGINEERS/Soil Mechanics & Foundations

LOCATION:
SASKATOON, SASKATCHEWAN

PLATE No!




PIEZOMETER No:

PIEZOMETER DETAILS

TEST HOLE No: P-28

DEPTH BACKFILL SOIL TYPE OF PIEZOMETER: CASAGRANDE

89.90m
TOP OF PIPE ELEVATION: -

0 Somm 1 GROUND SURFACE ELEY: 89.85m

NATIVE SAND o fened o 3g0mm _ SAND—OXIDIZED
BACKFILL AND ssomm|-..'{=f-i] %™ ganp_ynoxiprzep| PIEZOMETER TIP ELEV:
10-20 FILTER X el
SAND

[ 1.2m li2m
E.O.H. E.0.H.

88.60m

|

~ORGANICS | TEST HOLE DIAMETER: 100mm

INSTALLATION DATE: November 25/87

TYPE OF DRILL: Hand Augér

TYPE QF AUGER:

PIEZOMETER TIP DETAILS

ELEV.: 89.30m

- STAINLESS STEEL
- SCREEN - 10 SLOT

700mm

100000000000 m—:

88.60

ELEV:

WATER LEVELS

DATE a TIME DEPTH¥(m) |ELEV. (m)
Nov. 25/87(am) 89.51m

®FROM TOP OF PIEZOMETER

REMARKS: Top of piezometer is

described as top of pipe

following removal of 1.0m

extension.

3 A3 PROJECT:
GROUND ENGINEERING LTD: UNIVERSITY OF SASKATCHEWAN LANDFILL

D A e B B A Y e e e |
GEOTECHNICAL ‘ENGINEERS/Soil Mechanics & Foundations

LOCATION:
SASKATOON, SASKATCHEWAN

PLATE No:



GROUND SURFACE CONTOURS
(TOP OF RAV NE) :

Pl
; ‘2.98m

30 ="

P4
442m

. P5
~4.29m

APPROXIMATE LIMITS OF o
UNIVERSITY OF SASKATCHEWAN paopemv

Coanbii

L s 3.22m-

DI
3.96m®

> —Access RroAD

<«

GENERAL LANDFILL

~CULTIVATED FIRE GUARD

'pcuENT

NOTE: ;
I. .CONTOURS SHOWN IN METRES

e [ 1 : d
0 0. 25 50 : 100
: METRES : ) ) ,

NOTE RAVINE _AND LANDFILL BOUNOAR!ES :
© OBTAINED FROM AERIAL PHOTOGRAPH.
LOCAT&QNS APPROXIMATE. . ‘

"CIVIL AND GEOTECHNICAL ENGINEERS ||

© REGINA o SASKATCHEWAN ® SASKATOON

umveasm oF SASKAE}CHEWAN

. SASKATOON, SASKATCHEWAN .

uwéssm OF SASKATCHEWAN LANDFILL | ff; 45}5

T - THtCKNESS OF SATURATED

- ZONE OF FORESTRY FARM AQUWER
NOVEMBER l987 e

[OATE b""’“sc-r No.

GE-gn | er-: 9n ?

NOV., 2987" :

e PROVED .-




: |
Ell
G@y
77
. 84
|/ ~o

Pl

87.lim ) " 88.0
: El
O P2
= - - 9/87.01m )
o ' ' 870 ’

~
pé
85.860m
I
Ry
: Ei2
SO, O
() v

: GROUND SURFACE CONTOURS

(TOP OF RAV NE)

B85.73mY/” 7

£9

88.67m

R
\P 86.75m 86.68m

:;Pao 86, 83m .
NG 86 90m

P24
88.21& _

%
(@)

Vi P 11 862 ¢_P§3 ,
W, / ) 86 674

6 PI7
%7.3317:
T~

87;(}

P25
%Zeﬁm

4P22
8635m ’

87.56m

Pi4
88.46m

PS5
87.95m

APPROXIMATE LIMITS OF
~ UNIVERSITY OF SASKATCHEWAN PROPERTY

83
®sceam

. D4
86.00m®

ACCESS ROAD

GENERAL

~ CULTIVATED FIRE GUARD

LANDFILL

NOTE:

1. CONTOURS SHOWN iN METRES (ASSUMED DATUM)

2. ASSUMED DATUM IS 100.00metres, TOP OF
PROPERTY PIN, SOUTH-WEST CORNER OF
“UNIVERSITY OF SASKATCHEWAN LANDF!LL

L ‘tf" L ST
0 16 25 . 80 . 100
S ' METRES :

. NOTE RAWNE AND LANDFILL BOUNDARIES

- OBTAINED FROM AERIAL PHOTOGRAPH._ )
- LOCATIONS APPROXIMATE.

tmw ,,,asm OF SASKATCHEWAN LANBF!LL
, SASKATOON, SASKATCHEWAN o
‘HTLE

E,L’.EVA'HON OF TOP OF °

- UNOXIDIZED TiLL s
FORESTRY FARM AQU%FER NOVEMBER 3987

| GE 9u

T i (;E -91 f"

ARG



. -
. : !
| P9 P
R ) i ) 91.34m
- S , “$ 90.48m ’ .
1 Osi.75m 1 4P2
e ' 92.05m
§
~/ : ol.i6m St ,
‘ - | . o B P4 W P5
1 ; v BE & ~ %l.%m B 92.24m
P6 - P7 P> —Z-p8 .,
Ell S T7 ) )
8917:1\ ) ‘ S‘I .
G@‘?t/@ \
@& 4 o
3 O
& O n 8 = o : ‘
S 5 5 | | _
N O ‘ | = . ' APPROX!MATE LiMiTS OF ,
| " P10 90, 7 . o o ' ' l . UN!VERS!“TY OF SAQKATCHEWAN PROPERTY
vp Pl ogsm S P13 , ' %Pm R
7! ' 91.00m - e : 91.92m:
> ' . , , , , ‘ .
N} : |
& / ‘
df /A o1
~ N
s ¥
PI6 - PIT.
v ~
@ 90.85m %i.!Om
Pa7sosm | RECTzoN o:r ,,
- {.’ii P19 89, 55mede

. CONTOURS SHOWN IN METRES {Assumsa ATUM) I
| 2. ASSUMED DATUM IS 10000metres
'PROPERTY PIN, SOUTH-WEST CORNER OF

E7,

| ) 4 | o  UNIVERSITY OF’ SASKATCHEWAN  LANDFILL
/ o . | 900~ .90.2m {1 DEB o197m D3  GENERAL
' ' : B —Z9002m . ggy7pé - e , h AT
GRougso suaﬁces )comouas . ,":9074, 9088,“ | fOES s206m &  LANDFILL
(TOP OF RAVIN ‘

<17

N

Lo ) i R |

O 10 25 50 N 100
B METRES

7

CULTIVATED FIRE GUARD -

NOTE RA\HNE AND LANDF!LL BOUNDARIES ,
OBTAINED FROM = AERIAL PHOTOGRAPH
LOCAT{ONS APPROXIMATE.

GROUND ENGINEERING LTD
| R T ||

~ CIVIL AND GEOTECHNICAL ENGINEERS
REGiNA ° SASKATCHEWAN @ SASKATOON

UNIVERS!TY OF SASKATCHEWAN

"""”E”umvaRsnTY OF SASKATCHEWAN LANDF!LL s
S SASKATOON SASKATCHEWAN , o

ELEVAT!ON OF PIEZOMETRIC SURFACE

FORESTRY FARM AQU!FER
S NOVEMBER t987 -

¥9 87 Pg.secr To.

GE ‘su GE 911 5

CLIENT

‘; OATE N@V

APPROVED ,




