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1.0 Introduction

1.1 SCOPE

This report summarizes the data collected from the geotechnical and hydrogeological
investigation undertaken for the Springbank Off-stream Storage Project (herein, referred to as
SR1). This report contains the borehole records, cone penetration testing (CPT) report, laboratory
testing results, and geophysical survey reports completed between March and November 2016
for the project.

The intent of this report is to document data that supports the preliminary and final design of the
SR1 Project. This report contains no geological interpretations, site characterization,
geotechnical parameter derivations or geotechnical design. These will be communicated in the
Preliminary Design Report for the project.

The investigation was undertaken by Stantec for Alberta Transportation (AT) using the sub-
contractors listed in Section 3.2. The Statement of General Conditions for this geotechnical
investigation is contained in Appendix A.

1.2 PROJECT DESCRIPTION

The SR1 project is being developed by the Government of Alberta to divert and temporarily
store floodwater from the Elbow River Basin. The project is located approximately 18 km west of
Calgary (Appendix C, Figures 1-3).

The scope of this investigation was based on the conceptual design for the SR1 Project (Stantec,
2015). This comprises of:

o Off-stream storage earth-fill dam;

e Reservoir;

¢ Emergency spillway;

e Low level outlet (LLO) located in the unnamed creek;

e Diversion channel outlet structure;

e 4.2 km long diversion channel linking the diversion structures to the reservoir;

e Diversion structures (inlet and service spillway); and

e Floodplain berm and associated auxiliary spillway.

(J} Stantec
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1.3 PHYSIOGRAPHY

The SR1 project is located within the Eastern Foothills of the Rocky Mountains. This terrain is
characterized by NNW-SSE tfrending ridges with intervening valleys. The project site is typically
prairie and is used for pasture or crops. The Elbow River Valley bounds the SR1 project site, which
is bisected by Highway 22 and associated township roads.

Further information on the physiography can be found in the Project Description in the
Environmental Impact Assessment (EIA), which is currently being prepared by Stantec.

Q Stantec
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20 Geological Setting

The SR1 Project Site is located within the eastern portion of the Foothills Belt (Osborn et al., 2006).
The belt is a 40 km wide geological and topographical transition zone between the Rocky
Mountains and the Plains. The Project Site is characterized by NNW-SSE trending ridges underlain
by relatively resistant sandstones. The intervening valleys are underlain by weak mudstones,
shales and siltstones of the Brazeau and Coalspur Formation. The terrain of the Project Site
transitions eastward into the relatively flat Plains landscape, which is underlain by the gently
dipping Paskapoo Formation.

2.1 SURFICIAL GEOLOGY

The following Alberta Geological Survey (AGS) maps were reviewed prior fo the investigation:
o Sheet 150: Surficial Geology of Alberta Foothills and Rocky Mountains (AGS, 1980);
e Sheet 204: Calgary Urban Area (generated from the original map in Moran (1986);
e Sheet 207: Quaternary Geology of Southern Alberta (Shetsen, 1987);
o Sheet 601: Surficial Geology of Alberta (Fenton et al., 2013);
e Sheet 603: Sediment thickness (MacCormack, et al., 2015a) and,
o Sheet 604: Glacial landforms in Alberta (Atkinson, 2014)
The AGS mapping indicates that the SR1 dam, reservoir and diversion channel will be underlain
by glaciolacustrine deposits and glacial fills of Pleistocene Age. The diversion structure and

floodplain berm will be constructed within post- and para-glacial fluvial deposits associated with
the Elbow River. Descriptions of the surficial units from AGS mapping are provided in Table 1.

2.2 BEDROCK

The following AGS maps were reviewed prior to the investigation:

o Sheet 560: Geology of the Alberta Rocky Mountains and Foothills (Pand and Elgr, 2013);

e Sheet 600: Bedrock Geology of Alberta (Prior et al., 2013); and,

e Sheet 602: Bedrock Topography (MacCormack et al., 2015b)
The AGS mapping indicates that the SR1 dam, the eastern part of the diversion channel and the
reservoir will be underlain by the Paskapoo Formation. The diversion channel, river structures and

floodplain berm will be underlain by the Coalspur and Brazeau Formations. Descriptions of the
bedrock from AGS mapping are provided in Table 2.

(,_4 Stantec
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Table 1 Description of Surficial Units from AGS Mapping
Unit Sheet 150 (AGS, 1980) Bulletin 53 (Moran, 1986) Sheet 207 (Shetsen, 1987) Sheet 601 (Fenton et al.,
2013)

Fluvial Coarse stream alluvium: non- | Channel gravels and minor | Coarse sediment: gravel and | Poorly to well sorted,
glacial fluvial sediment sands with localized fluvial sand, minor silt beds stratified to massive sand,
deposited along most overbank gravel, silt, clay and organic
streams in the Rocky sediments occurring in
Mountains and major stfream Referred to as the Big Hill channel or over-bank
in the Foothills; forms terrace Creek Formation deposits
and valley bottom deposits;
sediment consists of gravelly
sand to gravel; in places
overlain by 0.25 to 2 m of fine
alluvium; clasts are generally
well rounded carbonates and
quartzites in the mountains
but in the Foothills contain
some clasts derived from
Mesozoic clastfics.

Outwash plains: well sorted
and rounded glacial-fluvial
gravel confined to broad
major valleys

Glacio- Sediment deposited in glacial | Offshore deposits; silt, clay Ice-contact lacustrine Fine-grained, distall

lacustrine lakes; generally clayey silt and minor sand. deposit: sediments deposited in or
with minor sand; maijority of sand, silt and clay, local till; along margins of glacial
deposits are in the eastern Referred to as the Calgary up fo 20 m thick; deposited lakes. These are a) offshore
foothills; flat to low relief Lake Formation supra-glacial and ice-walled | sediments; rhythmically

lakes or in pro-glacial lakes laminated to massive fine
floored by ice; undulating to sand, silt and clay, locally
hummocky terrain deboris released from
floating ice; or b) littoral or
Mapped as éb ‘Fine- nearshore sediments;
sediment: silt clay’ massive to stratified, well-
sorted silty sand, pebbly
sand and minor gravel

(J Stantec
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Table 1 Description of Surficial Units from AGS Mapping
Unit Sheet 150 (AGS, 1980) Bulletin 53 (Moran, 1986) Sheet 207 (Shetsen, 1987) Sheet 601 (Fenton et al.,
2013)
Glacial Till | Slightly leached fill of Lower Spy Hill Drift: Hard, Draped moraine: till of even Undivided moraine: consists

Cordilleran Provenance: silty
sand fill; clasts — carbonate
and clastic rocks; leached 15-
45 cm; ground moraine and
lateral moraine; unit is present
along the maijor valleys; likely
late Wisconsin age

dark grey, sandy silty clay.

Clasts comprise dark
carbonates and pink /
purple quartzites. Grantic
clasts are rare or absent

thickness, with minor amounts
of water-sorted material and
local bedrock exposures; up
to 5m thick; includes areas of
undifferentiated subglacially
molded deposit with
stfreamlined features; flat to
undulating surface reflecting
topography of underlying
bedrock and other deposits

Draped moraine on bedrock
uplands and plains:
discontinuous fill over
bedrock surface slightly
modified by ice and stream
erosion; till is generally less
than 3m thick; flat to
undulating topography

of diamicton (till) deposited
directly by glacial ice, and
is a mixture of clay, silt, sand
and minor pebbles, cobbles
and boulders. Locally, this
unit may contain blocks of
bedrock, pre-existing
stratified sediment and fill,
and/or lenses of
glaciolacustrine and/or
glacial fluvial sediment

(J Stantec
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Table 2 Description of Bedrock Formations from AGS Mapping
Formation | Sheet 560 (Pana and Elgr, 2013) Sheet 600 (Prior et al., 2013)
Paskapoo | Sandstone, fine to coarse grained, Central Rocky Mountains and Foothills:
Formation | locally massive, cliff forming, buff Recessively weathering, grey to greenish-
weathering; shale; carbonaceous shale; | grey mudstone and siltstone with
silfstone; conglomerate; rare coal subordinate (although generally better
seams; shell beds exposed) pale grey, thick- to thin-bedded,
commonly cross-stratified
sandstone; minor conglomerate, mollusc
coquing, and coal; nonmarine
Coalspur Shale, grey to olive green coaly shale; Sandstone (thin bedded to massive) siltstone,
Formation | silfsfone; sandstone; numerous thin mudsftone and coal; subordinate
bentonite beds in the lower part, and conglomerate and bentonite; thick coal
coal seams of the Coalspur Coal Zone in | seams occur locally; extent poorly defined in
the upper part some aregs; none-marine
Brazeau Upper part: mudstone; siltstone; Sandstone, laminated siltstone and olive
Formation | sandstone, greenish grey; bentonite; thin | green mudstone, chert- and quartzite
coal seams towards the top bearing, granule to pebble conglomerate
Lower part: sandstone, siltstone, (lower part); overlain by greenish-grey o
laminated; mudstone, olive green; dark grey mudstone, siltstone and greenish
conglomerate, granule to pebble sized, | grey sandstone; thin coal and coaly shale
chert and quartzite, plant debris; beds; numerous thin bentonites (upper part)
bentonite beds towards the top

(.A Stantec
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3.0 FIELDWORK

3.1 DURATION OF FIELDWORK

The field exploration started on March 21 and was completed on August 25, 2016. This
comprised 92 total driling days based on a typical six-day week. Work was performed on
Sundays where required by the terms of the land access agreements. Further field investigation is
required to characterize the site subsurface conditions and fill in data gaps.

Several delays were encountered during the fieldwork, due to access restrictions with
landowners (20 days) and inclement weather that made the work unsafe to contfinue (18 days).
No test pits were undertaken at this time due to the sensitivities with landowners.

3.2 SUB-CONTRACTORS

The geotechnical explorations were executed using the following sub-contractors:
e The auger, ODEX and rotary coring was performed by All-Service Drilling Ltd;
e The sonic boreholes were completed by Mobile Augers and Research Ltd;
¢ The CPT explorations were completed by ConeTec Investigations Lid;

e The seismic refraction survey and Multichannel Analysis of Surface Waves (MASW) survey
were completed by DMT Geoservices Ltd;

e Specialized rock laboratory testing was completed by Trican Well Service Ltd; and

e Chemical laboratory testing was completed by Maxxam Analytics and Caro Analytical
Services.

3.3 EXPLORATORY HOLE LOCATIONS

The fieldwork completed to date includes:
e 135 boreholes using auger, sonic, ODEX and rotary coring;
e 20 CPTlocations at the dam and diversion channel footprint; and

e Seismic refraction survey and MASW survey at the diversion structure and Low Level
Outlet locations.

(,_4 Stantec
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The boreholes are referenced by the SR1 project components as follows:

e D# - Storage Dam

e DC# - Diversion Channel

e DS# — River Structures (Service Spillway and Diversion Inlet)

e FB# — Floodplain Berm

e BS# —Borrow Source

e H# - Highway embankment and bridge

o GW# — Groundwater wells
The borehole identification system follows a humerical sequence. Several boreholes proposed in
the original Work Plan were deleted due to land access issues encountered during the program.
The boreholes have not been renumbered, so there are some gaps in the numbers assigned to

the completed boreholes. During the next phase of the geotechnical investigation, gaps in the
borehole numbering will be filled in as remaining boreholes are completed.

Figures of the as-built exploratory hole locations are presented in Appendix C and summarized in
Appendix B.

3.4 LOGGING AND DESCRIPTIONS

The site works were supervised by Stantec personnel. All boreholes were logged on site by
Stantec personnel using the Modified Unified Soils Classification System (MUSCS). The logging
terminology used is presented in Appendix D.

3.5 METHODOLOGY
3.5.1 Auger Drilling

One hundred and seventeen (117) boreholes across the project site were drilled by All-Service
Drilling Ltd using either hollow- or solid-stem auger methods. A maximum of three (3) drilling rigs
were on site af any one tfime. The following rigs were used:

o Acker Soil-Max Junior: drill rig is mounted on 24" tfracks and is set up for hollow- and solid-
stem augering, direct push and rotary core operations. The length of the rig is 6.9 m (22.6
feet) with a mast-down height of 2.9 m (9.6 ft).

o Acker Soil-Max: drill rig is mounted on a Go-Tract 1600 Carrier with 36" wide tracks and is
set up for hollow- and solid-stem augering and rotary core operations. The length of the
rigis 7.6 m (25 feet) with a mast-down height of 3.5 m (11.4 ft);

e Diedrich D50: drill rig is mounted on 24" tracks and is set up for hollow- and solid-stem
augering and rotary core operations. The length of the rig is 6.9 m (22.6 ft) with a mast-
down height of 2.9 m (9.6 ff); and,

(,_4 Stantec
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e Strata Start 10: drill rig is mounted on an International 4400 Truck and is set up for hollow-
and solid-stem augering and rotary core operations. The length of the rig is 7.6 m (25 ft)
with a mast-down height of 3.7 m (12 ft).

The intervals of sampling varied depending on the encountered unit, location and (in some
cases) land access restrictions. The following sampling methodology was used for these
boreholes:

¢ Undisturbed Shelby tube samples were obtained to provide specimens for laboratory
testing. Sampling was in accordance with ASTM D1587 ‘Standard Practice for Thin-Walled
Tube Sampling of Soils for Geotechnical Purposes’. After the tube was removed from the
boring, the Stantec field representative measured the recovery, visually classified the sail,
and recorded the information on the boring logs.

e Standard Peneftration Testing (SPT) sampling (continuous or at specific intervals) was
performed to characterize soil stiffness and relative density. SPT specimens were used for
subsequent laboratory index testing to assist in characterizing the soil profiles. The
sampling was performed in accordance with ASTM D1586 ‘Standard Test Method of
Standard Penetration Test (SPT) and Split-Barrel Sampling of Sails’.

e Bulk samples of representative auger cuttings were collected and bagged for use in the
laboratory testing program.

All collected samples were stored in moisture-tight containers and delivered daily to the Stantec
laboratory in Calgary for testing. Where bedrock was encountered during augering and SPT's, it
has been identified as inferred on the borehole records.

The borehole logs developed from the auger drilling are presented in Appendix D.
3.5.2 Sonic Coring

Sonic drilling methods were used in four (4) boreholes completed by Mobile Augers Ltd. This
method facilitated the recovery of a confinuous core in the glacigenic units beneath the
proposed dam footprint.

The borehole logs developed from the sonic coring are presented in Appendix D.

3.53 ODEX

ODEX methods were used for drilling fourteen (14) boreholes, mostly within the fluvial gravel and
cobble deposits associated with the Eloow River. ODEX is a frade-marked, down-hole air
hammer system that advances a casing as the hole is drilled. Sampling was undertaken at
depths by removing the eccentric drill bit and leaving the casing in place. When the borehole
reached the target depth, the casing was retrieved and could be reused. This system does not
use drilling mud and reduces the risk of borehole caving in fluvial channel gravels and cobbles.

The borehole logs developed from the ODEX drilling are presented in Appendix D.

(J} Stantec
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3.5.4 Rotary Coring

Ninety-seven (97) of the boreholes drilled using auger, ODEX and sonic methods were extended
into bedrock using rotary coring. All-Service Drilling Ltd. used HQ3 triple-tube, wireline rock coring
equipment to recover rock core specimens for logging and testing. This system uses a cable to
retrieve the core barrel, which avoids the need for connecting rods. The core barrel assembly
has inner and outer tubes. The inner fube collects the rock core sample during driling and is
independent of the outer tube. Coring was completed in accordance with the ASTM D2113
‘Standard Practice for Rock Core Driling and Sampling of Rock for Site Investigation’.

The borehole logs developed from the rotary coring are presented in Appendix D.
3.5.5 Cone Penetration Testing

CPTs were completed by ConeTec at twenty (20) locations around the dam footprint and in the
diversion channel. Testing involved pushing a cone penetrometer into the ground at a constant
rate to provide a continuous subsurface soil profile. The cone tip resistance (i), pore-water
pressure (u), and sleeve friction (fs) are measured as the cone is advanced. CPT was completed
in accordance with the ASTM Standard D5778-07, 'Standard Test Method for Performing
Electronic Friction Cone and Piezocone Penetration Testing of Soils’. Pore water dissipation and
seismic shear wave velocity tests were performed at selected locations.

The report supplied by ConeTec upon completion of the work is presented in Appendix H.
3.6 GEOPHYSICAL SURVEY

Seismic refraction and Multichannel Analysis of Surface Waves (MAWS) surveys were completed
by DMT Geoservices Ltd at the diversion structure and low level outlet. The methodology, survey
locations and results of the surveys can be found in Appendix .

3.7 LABORATORY TESTING

Laboratory tests were conducted on selected soil and rock samples at the Stantec laboratory in
Calgary. The testing results are presented in Appendix E. A summary table of the laboratory
testing quantities is included in Appendix E. Advanced rock testing was undertaken on selected
rock cores by Trican Well Service Ltd. Their report can be found in Appendix F. Chemical analysis
results for selected samples can be found in Appendix E.9.
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Table 3 Summary of Laboratory Testing

Test Test Standard

Symbol
Moisture content ASTM D2216

CSA A23.2-11A
Particle size distribution (sieve analysis) ASTM D422
Particle size distribution (Hydrometer) ASTM D422
Atterberg limits ASTM D4818 Method B - 1
Point

k Permeability test, flexible wall/falling head ASTM D5084

Y Unit weight ASTM D2166

uu Unconsolidated undrained triaxial ASTM D2850

Cu Consolidated undrained triaxial with Pore Pressure ASTM D4767
Measurements

SW Swell test ASTM 4546 Method C

DS Direct shear ASTM 3080

C 1D consolidation ASTM D2435

PT Standard proctor ASTM D698
Thermal conductivity/resistivity Testing
Water soluble Sulphates CSA A23.2-2B & 38
Organic content
pH

Gs Specific gravity ASTM D854

CR Crumb test ASTM D6572

DH Double hydrometer ASTM D4221

P Pinhole test ASTM D4647
Unconfined compressive strength test ASTM D2938

Qu Unconfined compressive strength with strain ASTM D2166
measurements
Point load test ASTM D5731
Slake durability ASTM D4644

3.8 GROUNDWATER MONITORING

Standpipe piezometers were installed in thirty-four (34) locations. Most are single well
installations, but six (6) are nested wells. Data loggers were installed in fifteen (15) wells. The well
installation details and recorded water elevations are presented in Table 4. The groundwater
monitoring program is ongoing.

Q Stantec
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Table 4 Summary of Groundwater Monitoring
Groundwater Elevation
Installation Details (El. m) Data- (EL. m)
Borehole . Target Unit logger -
Original | Screen Screen installed Sept 8, Sept 26-Oct
Ground Top Base 2016 4,2016
DCé6 1230.1 1218.7 1215.6 till 1217.9
DC7A 1241.0 1221.8 1218.8 till 1224.2
DC9A 1227 .4 1219.8 1216.8 till 1226.0 1226.0
DC15 1213.4 1209.7 1208.2 clay 1209.2
DC15B 1213.4 1202.9 1201.4 till
DC21 - .
1215.8 1211.8 1210.3 sand and silt 1212.5 1211.6
shallow
DC21 - i i
c 12158 | 12067 | 1205 | Sedimentary 1212.8 12119
deep bedrock
DC25 - .
1205.0 1198.9 1197.2 silt 1201.2
shallow
DC25 - sedimentary
1205.0 1188.0 1186.5 1202.3
deep bedrock
sedimentary
DC27 1202.7 1185.6 1183.8 1200.1
bedrock
sedimentary
D02 1206.6 1186.8 1185.2 1191.4 1191.4
bedrock
sedimentary
D09 1202.5 1193.5 1192.0 1193.7
bedrock
D12 1198.2 1190.6 1187.5 fill
D19 1190.6 1173.8 1170.8 fill
D27 1190.7 1167.8 1164.8 till 1182.8
D36 - .
1190.5 1178.0 1176.5 silt and clay 1186.7
shallow
D36 - sedimentary
1190.5 1150.9 1147.8 1187.1
deep bedrock
sedimentary
D45 1185.1 1173.4 1172.0
bedrock
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Table 4 Summary of Groundwater Monitoring
Groundwater Elevation
Installation Details (El. m) Data- (EL. m)
Borehole . Target Unit logger -
Original | Screen Screen installed Sept 8, Sept 26-Oct
Ground Top Base 2016 4,2016
i i
D51 11944 | 11654 | 11639 | ‘Sedimentary 1186.3
bedrock
D62 1190.7 1180.7 1177.7 fill
BS3 1197 .4 1191.3 1188.3 till 1190.5
sedimentary
GWI1 1211.7 1199.5 1196.5 Yes 1207.8
bedrock
GW2 1206.0 1203.0 1199.9 clay Yes 1205.2
GW3 1201.1 1197.4 1194.4 clay and silt Yes 1200.0
sedimentary
GW4 1204.3 1185.7 1182.6 Yes 1200.9
bedrock
i i
GW5 12106 | 12003 | 11993 | sedimentary Yes 1208.2
bedrock
GW6é6- .
1196.5 1189.2 1186.1 fill Yes 1196.5
shallow
GWé - sedimentary
1196.5 1177.6 1174.5 Yes 1196.5
deep bedrock
GW7 1199.1 1197.0 1193.9 fill Yes 1198.1
GWS8 - .
1216.7 1210.6 1209.1 silt Yes 1210.6
shallow
WS - i i
GW8 12167 | 12003 | 1198.1 sedimentary Yes 1212.4
deep bedrock
GW?9 1204.5 1200.2 1198.7 clay and silt Yes 1204.4
GWI10 1195.3 1183.1 1180.0 fill Yes 1192.7
GWI11 1222.0 1210.4 1207 .4 silt Yes 1221.4
GWI12 1189.9 1188.4 1186.9 fill Yes 1187.2
GWI13 1222.3 1188.8 1185.8 claystone Yes 1222.3

Q Stantec
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Table 4 Summary of Groundwater Monitoring

i t
GW14 1203.6 1173.1 1170.1 sedimentary Yes 1177 .2
bedrock
sedimenta
GWI15 1189.7 1156.8 1155.2 I i Yes 1172.6
bedrock
sedimentary
Hé6 1204.5 1188.6 1186.2 1204.5
bedrock
H9 1207.6 1197.6 1196.1 sand and silt 1207.6

3.9 PACKER TESTING

Thirty-seven (37) single packer permeability tests were conducted in five (5) boreholes to
determine the permeability of the bedrock. The equipment used for these tests, provided by All
Service Drilling, consisted of pneumatic packer assembly and related accessory equipment.
Surface calibration tests were completed on the equipment at the start of each test to
determine the friction loss in the system. The tests were completed at the base of the borehole,
as the borehole was advanced. The results of these individual tests are presented in Appendix G.
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4.0 Closure

This report has been prepared for the sole benefit of Alberta Transportation and their agents,
and may not be used by any third party without the express written consent of Stantec
Consulting Ltd. and Alberta Transportation. Any use, which a third party makes of this report,
is the responsibility of such third party. Use of this report is subject to the Statement of Generall
Conditions provided in Appendix A. It is the responsibility of Alberta Transportation, who is
identified as “the Client” within the Statement of General Conditions, and its agents fo
review the conditions and to notify Stantec Consulting Ltd. should any of these not be
satfisfied. The Statement of General Conditions addresses the following:

e Use of the report

e Basis of the report

¢ Standard of care

e Interpretation of site conditions

e Varying or unexpected site conditions

¢ Planning, design or construction
We trust the above information meets with your present requirements. Should you have any
qguestions or require further information, please contact us. This report has been prepared by

Jason Warners, P.Eng., Jamie Schweighofer, P.Eng. and Andrew Bayliss, M.Sc., P.Eng. and
reviewed by Hugo Aparicio, Vincent Severance and John Menninger.

Respectfully submitted,

STANTEC CONSULTING LTD.

Jason Warners, P.Eng. Andrew Bayliss, M.Sc., P.Eng.
Geotechnical Engineer Associate, Geotechnical Engineer
Tel: (403) 207-7555 Tel: (403) 750-7659
jason.warners@stantec.com andrew.bayliss@stantec.com

APEGA Permit No.: P0258

(.A Stantec
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Appendix A

Statement of General Conditions
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USE OF THIS REPORT: This report has been prepared for the sole benefit of the Client or its agent and
may not be used by any third party without the express written consent of Stantec and the Client.
Any use which a third party makes of this report is the responsibility of such third party.

BASIS OF THE REPORT: The information, opinions, and/or recommendations made in this report are in
accordance with Stantec’s present understanding of the site specific project as described by the
Client. The applicability of these is restricted to the site conditions encountered at the time of the
investigation or study. If the proposed site specific project differs or is modified from what is
described in this report or if the site conditions are altered, this report is no longer valid unless
Stantec is requested by the Client to review and revise the report to reflect the differing or modified
project specifics and/or the altered site conditions.

STANDARD OF CARE: Preparation of this report, and all associated work, was carried out in
accordance with the normally accepted standard of care in the state or province of execution for
the specific professional service provided to the Client. No other warranty is made.

INTERPRETATION OF SITE CONDITIONS: Soil, rock, or other material descriptions, and statements
regarding their condition, made in this report are based on site conditions encountered by Stantec
at the time of the work and at the specific testing and/or sampling locations. Classifications and
statements of condition have been made in accordance with normally accepted practices which
are judgmental in nature; no specific description should be considered exact, but rather reflective
of the anticipated material behavior. Extrapolation of in situ conditions can only be made to some
limited extent beyond the sampling or test points. The extent depends on variability of the soil, rock
and groundwater conditions as influenced by geological processes, construction activity, and site
use.

VARYING OR UNEXPECTED CONDITIONS: Should any site or subsurface conditions be encountered
that are different from those described in this report or encountered at the test locations, Stantec
must be notified immediately to assess if the varying or unexpected conditions are substantial and if
reassessments of the report conclusions or recommendations are required. Stantec will not be
responsible to any party for damages incurred as a result of failing to notify Stantec that differing site
or sub-surface conditions are present upon becoming aware of such conditions.

PLANNING, DESIGN, OR CONSTRUCTION: Development or design plans and specifications should be
reviewed by Stantec, sufficiently ahead of initiating the next project stage (property acquisition,
tender, construction, etc), to confirm that this report completely addresses the elaborated project
specifics and that the contents of this report have been properly interpreted. Specialty quality
assurance services (field observations and testing) during construction are a necessary part of the
evaluation of sub-subsurface conditions and site preparation works. Site work relating to the
recommendations included in this report should only be carried out in the presence of a qualified
geotechnical engineer; Stantec cannot be responsible for site work carried out without being
present.
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Appendix B

Borehole Summary
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FB3 5654227 -33399 1214.65 ODEX/Rotary Coring 7.8
FB4 5654314 -33531 1214.23 ODEX/Rotary Coring 7.5
FB5 5654374 -33408 1213.26 ODEX/Rotary Coring 7.7
FBé 5654471 -33472 1212.90 ODEX/Rotary Coring 7.7
FB7 5654569 -33538 1212.40 ODEX/Rotary Coring 15.0
DS-1 5654611 -33587 1210.45 ODEX/Rotary Coring 15.4
DS-2 5654614 -33612 1210.41 ODEX/Rotary Coring 15.4
DS-3 5654631 -33624 1210.44 ODEX/Rotary Coring 15.4
DS-4 5654596 -33645 1210.50 ODEX/Rotary Coring 9.4
DS-5 5654546 -33672 1211.30 ODEX/Rotary Coring 12.3
DS-6 5654668 -33673 1233.30 Auger/Rotary Coring 41.3
DS-6A 5654668 -33673 1233.30 Auger 7.6
DS-7 5654625 -33704 1233.10 Auger/Rotary Coring 16.3
DS-7A 5654625 -33704 1233.10 Auger/Rotary Coring 38.0
DS-8 5654582 -33713 1234.41 Auger/Rotary Coring 39.8
DS-8A 5654582 -33713 1234.41 Auger 6.0
DS-9 5654660 -33603 1210.31 ODEX/Rotary Coring 9.3
DS-10 5654634 -33568 1210.24 ODEX/Rotary Coring 15.4
DC-1 5654706 -33749 1235.80 Auger/Rotary Coring 30.5
DC-2 5654722 -33618 1233.32 Auger 12.2
DC-2A 5654722 -33618 1233.32 Auger 14.0
DC-3 5654804 -33806 1239.76 Auger 16.0
DC-4 5654847 -33657 1238.00 Auger/Rotary Coring 30.8
DC-4A 5654847 -33657 1238.00 Auger 2.0
DC-5 5654920 -33742 1242.05 Auger/Rotary Coring 23.1
DC-6 5654893 -33490 1230.13 Auger/Rotary Coring 26.2 1" Well
DC-7 5655025 -33659 1240.99 Auger/Rotary Coring 27.6
DC-7A 5655025 -33659 1240.99 Auger/Rotary Coring 36.4 1" Well
DC-8 5655037 -33532 1232.37 Auger/Rotary Coring 27.6
DC-9 5655153 -33452 1227.39 Auger/Rotary Coring 23.2
DC-9A 5655153 -33452 1227.39 Auger 11.0 2" Well
DC-10 5655287 -33389 1225.84 Auger/Rotary Coring 21.6
DC-11 5655542 -33424 1224.04 Auger/Rotary Coring 23.2
DC-12 5655745 -33424 1221.97 Auger/Rotary Coring 26.2
DC-13 5655943 -33424 1219.14 Auger/Rotary Coring 20.1
DC-14 5656070 -33313 1215.00 Auger/Rotary Coring 22.0
DC-15 5656141 -33226 1213.43 Auger 11.2 2" Well
DC-15A 5656141 -33226 1213.43 Auger/Rotary Coring 21.5
DC-15B 5656141 -33226 1213.43 Auger 13.7 2" Well
DC-16 5656222 -33112 1213.87 Auger/Rotary Coring 18.5
DC-17 5656288 -33011 1213.39 Auger/Rotary Coring 11.0
DC-18 5656375 -32817 1213.88 Auger/Rotary Coring 12.5
DC-19 5656515 -32522 1217.63 Auger/Rotary Coring 17.0
DC-20 5656631 -32401 1216.26 Auger/Rotary Coring 15.4
DC-21 D 5656748 -32404 1215.77 Auger/Rotary Coring 12.5 2" Well
DC-21S 5656748 -32404 1215.77 Auger/Rotary Coring 6.1 2" Well
DC-22 5656930 -32263 1211.94 Auger/Rotary Coring 12.5
DC-23 5657060 -32121 1213.89 Auger/Rotary Coring 12.5
DC-24 5657234 -31942 1211.20 Auger/Rotary Coring 11.1
DC-25 5657338 -31844 1205.05 Auger/Rotary Coring 15.5
DC-25D 5657338 -31844 1205.05 Auger/Rotary Coring 23.2 2" Well
DC-255S 5657338 -31844 1205.05 Auger 7.6 2" Well
DC-26 5657318 -31720 1203.84 CPT 10.8
DC-27 5657263 -31684 1202.74 Auger/Rotary Coring 23.2 2" Well
DC-28 5657428 -31635 1217.79 Auger/Rotary Coring 15.4
DC-29 5657579 -31512 1213.98 CPT 3.6
DC-30 5657731 -31469 1211.37 Auger/Rotary Coring 12.6
DC-31 5657960 -31448 1207.38 CPT 11.1
DC-32 5657930 -31415 1207.12 Auger/Rotary Coring 23.0
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DC-33 5657180 -31654 1199.48 Auger/Rotary Coring 15.6

DC-34 5657113 -31594 1198.48 Auger/Rotary Coring 17.1

Dl 5657424 -31438 1209.77 CPT 7.5

D2 5657499 -31218 1206.57 Auger/Rotary Coring 21.5 2" Well
D3* 5657527 -31028 1208 Auger/Rotary Coring 11.2

DS 5657316 -30682 1206.84 Auger 7.3

D5B 5657316 -30682 1206.84 Auger/Rotary Coring 12.4

D6 5657183 -30503 1205.53 Auger/Rotary Coring 10.9

D7 5657101 -30325 1202.13 Auger/Rotary Coring 14.0

D8 5657051 -30325 1203.18 Auger/Rotary Coring 14.0

D9 5657001 -30358 1202.55 Auger/Rotary Coring 14.1 2" Well
D10 5657000 -30226 1200.68 Auger/Rotary Coring 23.1

D11 5656973 -30119 1199.59 Auger/Rotary Coring 13.9

D12 5656944 -30010 1198.15 Auger/Rotary Coring 27.6 2" Well
D13 5656958 -29898 1195.87 Auger 13.1

D14 5657050 -29792 1193.69 Auger/Rotary Coring 20.2

D16 5656870 -29781 1195.49 Auger/Rotary Coring 36.6

D17 5656973 -29676 1193.07 Auger/Rotary Coring 23.1

D18 5656995 -29568 1192.76 Auger/Rotary Coring 50.2

D19 5656742 -29470 1190.62 Auger/Rotary Coring 29.3 2" Well
D20 5657144 -29997 1195.85 Auger/Rotary Coring 50.1

D26 5657133 -29442 1192.03 CPT 18.8

D27 5656909 -29330 1190.71 Auger/Rotary Coring 35.4 2" Well
D28 5657045 -29452 1190.44 Auger/Rotary Coring 50.6

D29 5657082 -29334 1191.02 Sonic/Rotary Coring 42.7 Packer Testing
D30 5657199 -29301 119201 Auger/Rotary Coring 44.5

D31 5657045 -29211 1191.00 CPT 20.8

D32 5656996 -29113 1190.66 Auger/Rotary Coring 35.4

D34 5657183 -29165 1190.89 CPT 14.7

D35 5657228 -29082 1190.61 Auger/Rotary Coring 44.2 Packer Testing
D36 D 5657309 -29020 1190.50 Auger/Rotary Coring 45.6 2" Well
D36 S 5657309 -29020 1190.50 Auger 14.6 2" Well
D37 5657115 -28953 1190.70 Sonic/Rotary Coring 35.4

D38 5657380 -29073 1190.84 Sonic/Rotary Coring 45.7 Packer Testing
D39 5657254 -28945 1191.43 CPT 13.1

D40 5657387 -28945 1191.05 CPT 15.8

D41 5657472 -28877 1186.35 Auger/Rotary Coring 50.5

D41 5657472 -28879 1186.58 CPT 5.4

D42 5657273 -28768 1191.96 Auger/Rotary Coring 35.2

D43 5657489 -28705 1186.53 Sonic/Rotary Coring 55.3

D44 5657513 -28743 1188.62 CPT 8.0

D45 5657536 -28839 1185.12 Auger/Rotary Coring 45.7 2" Well
D46 5657593 -28938 1187.18 Auger/Rotary Coring 39.6

D47 5657562 -28923 1187.42 CPT 6.3

D48 5657602 -28714 1191.25 Auger/Rotary Coring 46.0

D49 5657660 -28776 1187.29 CPT 6.8

D50 5657694 -28896 118%9.77 Auger/Rotary Coring 49.1

D50 5657688 -28892 1188.61 CPT 11.8

D51 5657740 -28762 1194.40 Auger/Rotary Coring 30.8 2" Well Packer Testing
D52 5657829 -28684 1204.25 Auger/Rotary Coring 49.1

D57 5657316 -29385 1191.58 CPT 15.6

D58 5657461 -29145 1190.20 Auger/Rotary Coring 40.0

D58 5657461 -29145 1190.20 CPT 16.6

D59 5657206 -29444 1190.78 Auger/Rotary Coring 40.0

D60 5657257 -29224 1191.68 Auger/Rotary Coring 45.1 Packer Testing
D60 5657257 -29224 1191.68 CPT 17.3

Dé1 5657330 -29131 1190.36 CPT 17.8

D62 5657438 -28988 1190.67 Auger/Rotary Coring 45.7 2" Well
D63 5657181 -29218 1191.66 CPT 18.6
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D64 5657689 -28698 1193.60 CPT 10.1
D68 5657384 -29238 1191.37 Auger/Rotary Coring 44.5
BS1 5658021 -28966 1198.92 Auger 15.4
BS2 5658229 -29022 1204.09 Auger 10.7
BS3 5658231 -29274 1197.45 Auger 9.3 2" Well
BS4 5658398 -29457 1199.44 Auger 12.2
BS5 5657579 -29358 1190.45 Auger/Rotary Coring 18.6
GWI1 5659966 -33327 1211.70 Auger/Rotary Coring 16.8 2" Well
GW2 5659717 -31933 1206.03 Auger 13.7 2" Well
GW3 5659072 -31903 1201.06 Auger 7.6 2" Well
GW4 5658718 -32259 1204.25 Auger/Rotary Coring 22.9 2" Well
GW5 5658166 -31864 1210.56 Auger/Rotary Coring 22.9 2" Well
GW6 D 5658208 -31083 1196.50 Auger/Rotary Coring 22.9 2" Well
GW6 'S 5658208 -31083 1196.50 Auger 10.7 2" Well
GW7 5658895 -31095 1199.10 Auger 9.1 2" Well
GW8 D 5659624 -30875 1216.74 Auger/Rotary Coring 20.4 2" Well
GW8 S 5659624 -30875 1216.74 Auger 7.9 2" Well
GW9 5659077 -30236 1204.47 Auger 6.1 2" Well
GWI10 5658475 -30462 1195.26 Auger 18.3 2" Well
GWI11* 5657743 -30270 1222 Auger 15.2 2" Well
GWI12 5657859 -29160 1189.92 Auger 12.2 2" Well
GWI13 5659064 -29610 1222.34 ODEX 36.6 2" Well
GW14 5659032 -28585 1203.61 ODEX 33.5 2" Well
GW15 5658219 -27816 1189.67 Auger/Rotary Coring 35.1 2" Well
H1 5656427 -32713 1214.11 Auger 30.0
H2 5656458 -32713 1214.91 Auger 30.1
H3 5656489 -32714 1215.55 Auger 30.5
H4 5656520 -32714 1215.90 Auger 30.0
H5 5658967 -32699 1206.49 Auger 15.2
Hé 5659178 -32703 1204.50 Auger 18.3 2" Well
H7 5659357 -32699 1202.02 Auger 16.8
H8 5659585 -32702 1205.31 Auger 18.3
H? 5659766 -32702 1207.64 Auger 18.9 2" Well
H10 5655853 -33314 1217.42 Auger/Rotary Coring 30.2
H11 5655857 -33415 1219.53 Auger 21.4
H12 5655857 -33377 1217.63 Auger/Rotary Coring 34.7
H13 5655858 -33347 1217.08 Auger/Rotary Coring 34.8

*As-built not taken, drilled a

approximate location based on hand-held GPS
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Appendix C

Borehole Layout Plan

Q Stantec



Page26

MATCHLINE

)

R BORING /

o
SPRINGBANK OFF-STREAM STORAGE PROJECT

Pl

J

AU

/ -
T
l\\\\w/\l\l\\\

- p—

—
— -
N

B
[ep————
—®

'

e
\k._ll\lr[l/

J

")
A

(&
EWAY -

\
\

NNV

NN
N

A

\ AV
\\\\\\\\\\\ N\
ARARTIRIARER RS B \\
)\\\\\ AN
| W

\

\ \

\ \ \

RRTATRRRRR RS
W\ [RARRENY

\

\
\
\\\\\\
N

Ay
\
W\

\

\\
\

\
\ \

\

!\

=~ <

\ N\

PLAIN

2l

‘SPILLWAY/SLUIC
V

\

f/7
FLOODI

-

“RSION
GENCY
WAY
|

E
ER
PILL

/

/

DI
-~ EMI

s

TRANSPORTATION DRAWING

CONSULTANT DRAWING

GEOTECHNICAL EXPLORATION
BORING LAYOUT (1 OF 5)

Transportation

DESIGNER CHECKER
DATE DATE
ALBERTA ENVIRONMENT AND PARKS CAPITAL PROJECTS NUMBER

DRAFT
For Review Only

NOT FOR
CONSTRUCTION

2016-01-26

NN
NS
%/////V//M/// &

\

NS
NN
A R

| J//U/’NW/J//%/(V/

ERSION'INLET

¢ 'ON d4dN4lL

ISSUED FOR
REVISIONS

110773396
/| 2016-01-26

200 - 325 25th Street SE

403.716.8000

Calgary AB Canada T2A 7H8
www.stantec.com

Project No.

Tel.

FORMAT DRAWINGS

THIS DRAWING MAY HAVE BEEN REDUCED.
BASED ON 22" X 34"

ALL SCALE NOTATIONS INDICATED (i.e. 1:1000 etc) ARE

DEPARTMENT BAR CODE

BMpP 01 €-S96EE/\OP 00€\S|Y 198Ys)\|eoluyosjoab queiem\ayo\96£€220L L\:N "ON I114 AVO0LNY

wepy ‘pJesquayull) :uiboT

Nd L¥:€ 60°C1'9L0¢ -8iediold


vseverance
Rectangle

vseverance
Rectangle

vseverance
Rectangle


Clinkenbeard, Adam
\110773396\CAD\water\b_geotechnical\sheet files\300 dc\73396S-310.dwg

In

Log

48 PM

2016.12.09 3:

AUTOCAD FILE No. U

PlotDate

TENDER No. ?

Page27

MATCHLINE

\ \K A\ I?\ N, / ‘ { - S ~ N ~ ~ Ty \ Vol L, \ -
~ r AN J ! | - — ~ N ~_ V) N
— \L\ \1\ \\ )\ _ ~o SN \\ ~ — \ L\ \ \\:\‘O \ \\\‘//\[\\ _
— -~ . B ~ = roR—
SNt t NN Oy \ " DIVERSION.CHANNEL'—- & e
AN - \ \\ o N - E— T ~ — \R \ Pﬁ\ ~ ~ /\\\\\\\\ r//\ RN
N -
AR - _OUTLET STRUCTURE |~ Ao
T T A \\ N — \\ NN T =0 Sy NN - ~ D \7‘\ N /
\ NS0T N SOV DA /QO A
¢ U N o \ o= - 5~
— ~ ~— "
~L \ NN U
(] \ \ AU
~ ~_ A
l @Y \ N RN
( /\\ \ ! \\\ v | \\
S N P (NN \ NN S RN N
~J Nyl NTR N AR \\\\\\\\ N SO \\\\\\\\\\\\\\\\ \\( \/ ) ‘
[ l{/ l /T i\\\\\ \\ \\ \\\\\\\\ \ \\\ \\ \\ \\\\\\\\\ WAL /\
N NN \ Y N\
N ¥ NGNS WO NN \\\\\\s\<‘
ANIA AN \\\\\\ SN WA \\ ~ \ \\ [GEEEAN ARY \\/ \\%\\\\ ~
[IEENE KIURNGNN MNSAN N R N S AN
NI | ooN \\\\\ N Q\\\\\\ \\\ N \\ \ / \\\e\}\\\\ \\\\\\\\ N \\\\ \\ \\
- \ NI N NN ~ -
'\\I\ a ? \1 \/\ N \Q\Q\\\\\\\\\\ \\\ L\ \QQ \\\\O.\\\\\\\\\\\\i\\ \ \\ \ AN
I8y ;) N MM R T X 2 O N > NI
NTNT R NIRRT NN O N NN !
RS Lo A N R N T VR VNN Y EXTENTS,
TN b N W AN < \ oo \ A ~ 0
\ | \ AN A )\ \ RSN i \
TN LN SRR T O 1212.00m " |
N \\\ \ \ ‘\ [ i \
ANENRN N\

)
\ —
[ | RN S NS AARTRRIW NN N /
NN TN o s
) AU IR T At anay N N ~ -
1S AR T R N A -
lm SRS N N RN FULL SERV
Iy I NN N AR AT o
| (7 AUURREEN N ANALTR RO NN NV Y N SL
= ARRNNNNNNS ANANNY AUV AN
,‘(/ \ SN /\\ n \\\\5\\\\\\\\\ NN N
] N\

\ A f}
! \ \ \ | [ | | ~_ ¢ y=aln N It N < ~_ ~ ST ) \ =~
l / | N \ ~ N — — |
| \ \ \ | 1 ~_ - \ N N ¢ N p ~_ N _ -\ | |
! > 1 \ | , [ \ ( N =~/ I ——— ~ ~— S LS ;o v
\ ’ N \ - N N v | N ~ NEND I N P S~ SN
\ ! { L ~ I | l \ N N N N N | \ L T== N _/
AN NN N b A (R / o AN ! A - N - T TN Ty
—~ \ \ N \\ v w1 / N T RN | N N ( \\\ N ~_ / I 1oy ~_ ~ )\ A
S NN ) VoS N/ N PN N | RN \ ~ - -~ ~ I =~ ' ~_
b A NN ( | i | | o N SN N \ N N ~o ~ ~ ~_J 0 ~_ -/ ~_
\ \ ‘ / Voo ~ O N Nl N S Y- o e T / I y
N v \ | , \ N s > \ \\ N / N ~ - - N 7N\ | [ Y
\ A Y - - | - ) S ~ VAN \ / v
\ \ \ | \ | / | \ 7 Pl P NS ~__ \\ N ~ \ \ \
\ [ R T I T T I A / - =~ N N ~ I
Vol A N N / | | / < N _ - N - ~ A q
RN “ \ N \ - oy ) - // S— = ~ T T ~4_ 7 v 7 | \ -
l \ R Vs | / 0O |/ N ~ e~ / N N Ty
\ \ oy | / ¢ ~ - ;N \ I
\ \ RN | ] N ~ < o) SN N N S
\ b v N \ N N - S~ = / \ T ( ~L7 NN ~ N ~—_ N \ \
| \ (7 | N \ \\ N \\ \I : MI\: - N N ‘Q N \ - ~. \\\ — \ \\\ | \\ ~ ‘\ \\ \\ T~ < \\J\ — ———— \\\\\ NN Ny \\ \
\ N 4 > \ ~ N E NN S
O \\ \\ \\ \\ \ \\ WJ l | \\ - R \\ N REN (\ Sl = \\ —> \\/\ N | /J \ 7ST\Q\\\A\GE DAM EM RGEN\C\\\\\\ N g \
BN N \ N o - \ ~ \ N N S \ NN TN 2
\ \ [ \ NN , 4 - N —— \ N VA N o N Vo~ N Ny ) \W ~ -i- \ —
SO NSO T SN Tl D S N s voL I /o SPILLWAY (TOBE RELOCATED . -
NN \ N —— ~ N SN g T N ~ ~ N S NN N AN
\ v ! \ \ \\l N \ ~_ -~ \ [ ) =~ \ 4 ~ NN ~ < ( - \l‘// — A
NRRN \\ v > N S l\\! N \) \\ N ~7 NN //\*\\ | ) // AN N\ Sl N e \ (\ - N i\\\\\ N TQ_APF\RGX'\MA E"STA \\:\\\\ RN
- ~ —_ T~ J N ANERN
DR RN TN N . \ 1' N N \ / ) SN Vo e = T -~ E b IR \ SOOI N NN TN SONNNN OO
AN N \ A \ N2 / \ o\ T N ~ - -\ \ \ ) ~ NN RN - 3+4 N ~ NN A 11 |
AR o | |\@ | / / TN \ N < ~ o~ N - -2 ~ N ! TN AN I ~/ N NN NN
YRR NI \ 1 ) by / ‘ 7 \ / SN - \ ~~ \ - ~ / [ ~ DN o Yo it & | ( =T~ - N / oo o | Z
VOV SUN O NN Y 1 | ¢ Vo | = = N —~ ~— - / N 0 . DE=33 \ R ~ 0 ’ SN =N =
RN \ N - \ ) | \ - / I o /o~ ~_ % \ . - ~ | N N SO~ ——-—- ~_ NN ONT e
\ N - N / I \ ~ N / ~ N \ \ N - N SO =Iaan ]
NOUN \ [N \ \ | (B \ N \ ~7/ | / N <N | - N ~_ I \ N N~ / NN NN O - N OITEN
N \\\ AN \ i \ I l l 2N \ N / I \ N — \ T N S \ | =~ \\ S \ \W n J NN \\\ N = N //“\\;\\\\T,:\\\\ T
N \ N S | | \ e/ \ \ N ( { N N N\ ~_ \\ \ N LN T ~_ \ -\ ( F~ oy v \\\ Uy ; b SN N \\\\‘”‘\\§ o
R RN L AU A RN \ AN A 1 - >0 N T~ N < ) ~ N YV T— N0 R NN
VLN A VY S b \ \ N \ E \ N ~ ~ ) SO TN N N o \ \ y 3 Vo ) DC-34 e T~ RN
NN NEEE R VO | N N N \ | TN by N N \ x =~ \ N ! I ‘o T - 7 T~ = VAN
QAN NN B || VoY = \ N S T A S T Vo N P~ e AN [ J\ N \ /oy VA \\\\\\ N S [ NPT NN P
. N | ~ ~ I - - — ~
T YN N S W YR N YO W N (N | T B \ . - N \ v \ / o [N ~—__|>~ ) N , \ S AN NI Ne — !*_(\ NN \\\\2
VAN [ N R RN [ N B \ \ \ ) % _ / ~ ~— SOV \ / | ) \ N ) - - ~ N
\\\\ NN \\3 NN 0 ) ( \ - ! | \ N | | , | - ; N ~_ [INERY \ ~~ / ( | ( \ ) \ ( \ | | / N
\i\\\\\/\ o 08\ : \\ W L INg) |/ ¢’ \\ / /! / Ty 0 ( TN 2 S PENATR N N 7 ! ; N \\ \\ ! /
v\ AN \ \ I\ 1 \ / \ |~ ~ JEEN ~ - \
O \\\ NN N RN . }\ |\| Ik N \\ \ \ // // 3 | AN s el /L«\\:\/\\\ ~_7 ¢ f AN \:\ NS - ) \\ P
< N YO S SN \\\\ N l * [ ~ | \\ p N NN T RN -~ \/\>A S ) ) N\ AN ™~ /= oy
\ _ — - ~ N - —
\0\\ TN A O \L NV S o, \ Y ' h VN PO / | v ;S T N > oo Lo
RN AR R RN My Ty / I b N [N - v | N A yor (NN GO — L VoL -
ARV R R RN l oo ' ( / \ \ -/ N VoY / N2 U T AR A \ I ST
O \ﬁ\\\\\\\ \\\\ N N \ L r\\l \ \ ! / | N 7 ~ \ — R -~ A N Lol [
N\ O\J\\\i\\\\\\\\\\\\\\\ \\\\ \ N NP \ ! | / | | \ -7 \\ S 7/\‘\ RN N / ¢ RN [ [
O N R R R R AN ey / \ S \ 7 \ RN Ny Al S~ ! S
\\\\\\\\\\\\\ \\\\\\ RNV N T\ N AR \\ ‘\ e / N 7 - / NN ‘\ ~_/ 27N N ;o\ Lo
e —— i~ S
\\\\\\\\k\\\\\\\\\\\\\\\\ 1\ k‘p\ N\ \\ A \ \ N =7 \ \ | y e N \ NN AN / < J \ \ \
R R IR SR AN N \ B | Sy v S~ { N N N
R RN N R RN p Vot 7 l > ; I
RTINS R RIS b ¢ (3 Y . /
A \\\ t“\\ \ \\\\\\\ AR N ! ‘\(\ A \\ / AN - - - //
A\ NSRS NN RN \ AN < - B _ ,
/ N N VAU \\ /\@\\\\\\\\\\\\\\\\\\\\\\\\\ AN y N \\ < ) | //
f \ COOA R N RO O ORI T O Y | /oA S0 \ /
/ \ SN AT AV N0 OV AV R Ty L _/ /
( N\ NN ) WL NN Y NN ANRNAN (VN ~
f N N NN RN O\\\\\\\\\\‘\ A\ NN [ R / ; /
| Y NANR ANRNANY AN SRR LN | | - \ -
N N AR \\Q,B\\ \\\\\\\\\\\\\\\\\\\ SN RN L \‘> : N RN n / ;!
N NN NS R U D O O SR : TR RN \ i ¢ J
R RN O =, EER UURUNERERERRARTRRINRNG / y - RN p s ‘
Ny \ \ @\\ R A R N AR R SRR RN \\\\\\ /o1 N TN N , g s, /
\ | NN S NN RN A R R AR SRR ~ RESERV‘O'R/ X e ;oo
Y ! v Oy \\\\\\\\\\\\ \\p\\\\\\\\\ ANUR RS NSRRI (5N \ AY A \E_L N P
_ \ \ [N \ \\ \\\ INORS ANAN NN N “_ N <
v AR PRNNN &@\IQ \\1\\\\\\\\\\\\\\\\i N NN (PMF) EL 1212 y R Y
- FER \ |y N AN T T LSS (O IRE R N R AR N - L 1 A D \ ~. N § NI ST
> J - \ A NGO \\\L‘L NN WO LN T~ -— Tl \ — od <l GD \ ~~
T / N ./ ) N N AN ) FEONN N W AN VA~ I o8 N~ T — N \' NN \
{ / \ VNN — S ~_ 1 = 3 <r = = ~ N \ \\ N
- L N ~~_ - _
~ 7 W -— RN -~ FULL SERVICE LEVEL — >
Syl ™ N l || > A 7 ! LR’
X 0 BN L@ FSL) EL 1210.75m w R Lo
DTN N CE > T | S
) : N I e = ~IT 7~ / N
oy LN IR . -~ “NEW.BRIDGE - /
\ N - N [ \ ~/ N\ N ol S0~
N l\\ ~_ ll h ﬁ ~ \ N -7 N TN - s
i ~ . P - == —
NN \
NN \ , , N
,v\ ™~ ! ~ =
/ /< P &\ - 1
PSS M \
— TN -
2T H3—
- ( P ~
- A —
7 ) - ST e
e ) / 1
/ / \
S TN / \
[N \ e \
-
/ (r; a J[ \
( AN~ U ===
— \ /
\ -7 / \
| - - \
I P —
L AN A N N - > \
— \ ) =0~ ~ \ [ ]
g 7 / NN N AR At ) ~ ' l
/ < ~ \ P REEARSNN N .,
/ v | , Pl N N w0 /</(/\§<§\ ! ~a/ . Dﬁ_l
/ / ; | ;o\ RN N \\\\‘;f\fs\\ | / 2
| //\/ 7 /“ ( L - \\ ! \\\\l\‘\{\iﬂ\&\§ \/“\ﬁ_ \ _
v , A SO o~ \\\\s\\\\\t\\\\\\\§\\ N ~_
N ~ \
5 S
~
\\ /,/ ,/7
! / r ‘\
\‘ { < ? \\ e
| ~ _
. DC=1B—
N
- \
s ,DC—1B5A
N / - > s
| DC-15B S
N ~ ~N
\ ~ \ ~INT 7
N ~_
\ / N o
\\\ \ ; R _ N
\ / / T ~ SN T
\ \ f / SN LNz

y
AN NN £ y )/
ANV CROSSING: 5000 ..~ /) :
~ [— ~ \
N \\ }, \ . \\ \\\4(‘ \_\\\\\ \( )

N — ~— 1] -
N [ -
N SIS IT
RLAN.
PIPELINE—- Y
/
)

THIS DRAWING MAY HAVE BEEN REDUCED.
ALL SCALE NOTATIONS INDICATED (i.e. 1:1000 etc) ARE
BASED ON 22" X 34" FORMAT DRAWINGS

DEPARTMENT BAR CODE

M

>

TCHLIN

NOT FOR OISR CriscKeR SPRINGBANK OFF-STREAM STORAGE PROJECT

SR1

CONSTRUCTION

@ Stantec

GEOTECHNICAL EXPLORATION
BORING LAYOUT (2 OF 5)

Transportation

DRAFI

Project No.: 110773396

200 - 325 25th Street SE

For Review Only

DATE DATE

Calgary AB Canada T2A 7H8
Tel.  403.716.8000

2016-01-26

ISSUED FOR

DATE ALBERTA ENVIRONMENT AND PARKS CAPITAL PROJECTS NUMBER SITE SHEET CONSULTANT DRAWING TRANSPORTATION DRAWING

www.stantec.com

DATE

REVISIONS

2016-01-26 -



vseverance
Rectangle

vseverance
Rectangle

vseverance
Rectangle


Page28

MATCHLINE

0]
Z
S
— I
O 2
L o)
- =
) 7
O nwn O
= o z A
O m Q = w© =
mm,y < < L
O x5 o X o
= O 5 O A“v A”v
= o o™ )
J/DH m . W T - ~— =z
>0 (7p) o =
Q Y o) < — <
o' o = - &
rc!G\\B Ll o
o e <C e, =
L a4 Q LLl z > z
L - ao=z o S < ar
AN \U\VI (@] T ~ w
| E2
@) w0
N = O
N O B =
e Ll i
— I
N % Q) »
N
> NTTINE p)}
\\\N \ \ ===
a
L
= 1
)

Transportation

<

DESIGNER CHECKER
DATE DATE

ALBERTA ENVIRONMENT AND PARKS CAPITAL PROJECTS NUMBER

\
NN~ V7
SN \
AN NN

EXT

=

) ELj

7 /
/ /
\\\\\
1))
\ \

/7
\\\\
’y

ERV

N

£s
PMF

— Y
I RN
Y :

N A5
NN
AN

NI

NOT FOR
CONSTRUCTION

DRAFI

For Review

2016-01-26

MATCHLINE

REVISIONS

ISSUED FOR

Ik
A
N
N <

110773396
/| 2016-01-26

200 - 325 25th Street SE

403.716.8000

Calgary AB Canada T2A 7H8
www.stantec.com

Project No.

Tel.

1
\c§s»\

0y, s

D1, 0

VAL 2
\\\\\\\“\\\\\\\\

7 I
=
VA -

U U A= S S =
Zy—tr—

-\

1000 etc) ARE

\TORAGEEb
BASED ON 22" X 34" FORMAT DRAWINGS

\

OFF-STR
THIS DRAWING MAY HAVE BEEN REDUCED.

ALL SCALE NOTATIONS INDICATED (i.e. 1

R
)
/

/ | ‘
i P

- Pagwa".-7y p— L7 — = amp— LV ——

e e e e e e T

) < !

Ve —_ 7
\ 7 r s
= /
b~ /

NS

) e

w
[m)]
Q
®)
o
<
m
—
z
w
=
[
24
<
o
|
a

ANITTHOLVIA

¢ 'ON d34dN4lL BMpP 01 €-S96EEL\OP 00€\S|l 198ys)\|edluyosjoab queiem\ayo\96£€220L L\:N "ON I114 AVO0LNY
Wwepy ‘pJeaquanul|) :ulboT Nd 8¥:€ 60°C1'9L0¢ -81ediold


vseverance
Rectangle

vseverance
Rectangle

vseverance
Rectangle


Page29

ANITHOLVIN
j (

LOG

\

R BORING
Y

\,

DROGE

HY

N

@  AUGE
Q-

AN

\

—_— e e —_

Sr—-—-—=<-

A —

LEVEL

10

. 7\5\/m//\\\ \\

/
~
N

v
N
RS
¢
N

Lo 12
SN

SE\R%CE\

E

o
N

N

FULL

3
A

b
7
/

——=

~EXTENTS
LT212°

g
_—

CHECKER
Transportation
DATE

/

PMF) E

/

/RESERVOIR

e

T/ /(/
/ v

DESIGNER
DATE

- = S ~——
|#||1\|m|l/|\\|T(I|)|I|/7\L\|||LI|aI\/nA|u\m\

- —

—

S

—_—

—_ - — =

s o=

~
T

CI=F

—— B

fRYNLIN . N S,
ek iy
WI/HFLLl%

9.
|

e N W

L

v

——— ————— — — |— N\ — - — — i —

19

~——

\

\

STt

5

—

—_ - — =

Vlk\hh(llllllwylu

|

(

;~\|\\(\m

[

\

=

\

' \
N
AR
\

¢ 'ON d34dN4lL

MATCHLINE

GEOTECHNICAL EXPLORATION
BORING LAYOUT (4 OF 5)

T
O
Ll
e}
o
o
o
L
O]
<
o
O
T
n
=
<C
L
o
T
&
LL
LL
O
X
=z
<<
)
O]
P
o
o
75

NOT FOR
CONSTRUCTION
DRAFT

For Review Only

0)
Zz
=
<
x
o
zZ
o)
T
<
T
x
o
o
(D)
p4
<
[hd
T

CONSULTANT DRAWING

SHEET

SITE

ALBERTA ENVIRONMENT AND PARKS CAPITAL PROJECTS NUMBER

2016-01-26

ISSUED FOR
REVISIONS

©
N
-
<
©
-
o
AN
O
o
™
™
N~ ©
~ E
o <
-— ~
W~
— > g
+ o
lIe
. 388 €
S 55238
Z 8023
“t O m NN O
O N <x ¢
O] Wm > O
"— O «Q
O o 2
~ g9 0= 2
[0 T SN RIS

THIS DRAWING MAY HAVE BEEN REDUCED.
ALL SCALE NOTATIONS INDICATED (i.e. 1:1000 etc) ARE
BASED ON 22" X 34" FORMAT DRAWINGS

Ll
[m)]
Q
®)
o
<
M
—
z
Ll
=
[
24
<
o
L]
[

BMpP 01 €-S96EEL\OP 00€\S|l 198ys)\|edluyosjoab queiem\ayo\96£€220L L\:N "ON I114 AVO0LNY

wepy ‘pJesquayull) :uiboT

Nd 8¥:€ 60°C1'9L0¢ -81ediold


vseverance
Rectangle

vseverance
Rectangle

vseverance
Rectangle


Page30

MAP &

MAP

N

-

~

\4\

\

N

~ _

~
N

BN

t|

-
~
_

RING

\

.

.
~

BO

BORING, '

|

YDROGEOLOGY

UGER

A
N
g

/
A
H

;>

==
\

%\

5

l
|

,\(E.

\

0]

!
\H

N
)
a

=
N

)

|

AR
\\®\
]

——

—

A

)

/q~\)i/|

= v =

M=

==y

=)

==
— =
—g— K

e m=

e

N

RVICE
) EL 1210

et 7y

. _FULL SE

.76

~

sk

(F:

~1

——~
~

/

4

“l

|
Iy
i\\\
,
T

/
2R

1L <

¢ 'ON d34dN4lL

wepy ‘pJesquayull) :uiboT

MATCHLINE

GEOTECHNICAL EXPLORATION
BORING LAYOUT (5 OF 5)

T
O
Ll
L]
o
o
o
L
O]
<
o
O
T
n
=
<C
L
o
T
&
LL
LL
O
X
=z
<<
)
O]
P
o
o
75

Transportation

Aperton

DESIGNER CHECKER
DATE DATE

ALBERTA ENVIRONMENT AND PARKS CAPITAL PROJECTS NUMBER

prd
O —
oz —
x5 L
T2 <
O X
Z Z
OD
O

=
C
O
<
0
>
O
(A%
nrU
L

0)
Zz
=
<
x
o
zZ
o)
T
<
T
x
o
o
(D)
p4
<
[hd
T

CONSULTANT DRAWING

SHEET

SITE

2016-01-26

ISSUED FOR

REVISIONS

110773396

200 - 325 25th Street SE

Project No

11000 etc) ARE

THIS DRAWING MAY HAVE BEEN REDUCED.
BASED ON 22" X 34" FORMAT DRAWINGS

ALL SCALE NOTATIONS INDICATED (i.e. 1

/| 2016-01-26

Calgary AB Canada T2A 7H8

403.716.8000

www.stantec.com

Tel.

Ll
[m)]
Q
®)
o
<
M
—
z
Ll
=
[
24
<
o
L]
[

BMpP 01 €-S96EEL\OP 00€\S|l 198ys)\|edluyosjoab queiem\ayo\96£€220L L\:N "ON I114 AVO0LNY
ANd 67-€ 60°C1'910C -Sediold


vseverance
Rectangle

vseverance
Rectangle

vseverance
Rectangle


Page31

Appendix D

Borehole Logs

Q Stantec



Page3l32

SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS
SOIL DESCRIPTION

Terminology describing common soil genesis:
- vegetation, roots and moss with organic matter and topsoil typically forming a

Roofmat mafttress at the ground surface
Topsoil - mixture of soil and humus capable of supporting vegetative growth
Peat - mixture of visible and invisible fragments of decayed organic matter
Till - unstratified glacial deposit which may range from clay to boulders
Fill - material below the surface identified as placed by humans (excluding buried services)

Terminology describing soil structure:

Desiccated | - having visible signs of weathering by oxidization of clay minerals, shrinkage cracks, etc.
Fissured - having cracks, and hence a blocky structure
Varved - composed of regular alternating layers of silt and clay
Stratified - composed of alternating successions of different soil types, e.g. silt and sand
Layer - >75mmin thickness
Seam - 2mmto 75 mm in thickness
Parting - <2 mmin thickness

Terminology describing soil types:

The classification of soil types are made on the basis of grain size and plasticity in accordance with the Prairie
Farm Rehabilitation Association (PFRA) Modified version of the Unified Soil Classification System (USCS) which
excludes particles larger than 75 mm. For particles larger than 75 mm, and for defining percent clay fraction in
hydrometer results, definitions proposed by Canadian Foundation Engineering Manual, 4™ Edition are used. See
page 4 for definitions and other details.

Terminology describing cobbles, boulders, and non-matrix materials (organic matter or debris):
Terminology describing materials outside of the PFRA Modified version of the USCS, (e.g. particles larger than
75 mm, visible organic matter, and construction debiris) is based upon the proportion of these materials present:

Terminology describing compactness of cohesionless soils:

Trace, or occasional

Less than 10%

Some

10-20%

Frequent

> 20%

The standard terminology to describe cohesionless soils includes compactness (formerly "relative density"), as
determined by the Standard Penetration Test N-Value - also known as N-Index. The SPT N-Value is described
further on page 3. A relationship between compactness condition and N-Value is shown in the following table.

Compactness Condition SPT N-Value
Very Loose <4
Loose 4-10
Compact 10-30
Dense 30-50
Very Dense >50

Terminology describing consistency of cohesive soils:

The standard terminology to describe cohesive soils includes the consistency, which is based on undrained shear
strength as measured by in sifu vane tests, penetrometer tests, or unconfined compression tests. Consistency
may be crudely estimated from SPT N-Value based on the correlation shown in the following table (Terzaghi and
Peck, 1967). The correlation to SPT N-Value is used with caution as it is only very approximate.

Consistency Undrained Shear Strength Approximate
kips/sq.ft. kPa SPT N-Value
Very Soft <0.25 <12.5 <2
Soft 0.25-0.5 12.5-25 2-4
Firm 0.5-1.0 25 - 50 4-8
Stiff 1.0-2.0 50 - 100 8-15
Very Stiff 20-40 100 — 200 15-30
Hard >4.0 >200 >30

@ Stantec
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ROCK DESCRIPTION

Except where specified below, terminology for describing rock is as defined by the International Society for Rock
Mechanics (ISRM) 2007 publication “The Complete ISRM Suggested Methods for Rock Characterization, Testing

and Monitoring: 1974-2006"

Terminology describing rock quality:

RQD Rock Mass Quality Alternate (Colloquial) Rock Mass Quality
0-25 Very Poor Quality Very Severely Fractured Crushed
25-50 Poor Quality Severely Fractured Shattered or Very Blocky
50-75 Fair Quality Fractured Blocky
75-90 Good Quality Moderately Jointed Sound
90-100 Excellent Quality Intact Very Sound

RQD (Rock Quality Designation) denotes the percentage of intact and sound rock retrieved from a borehole of
any orientation. All pieces of intact and sound rock core equal to or greater than 100 mm (4 in.) long are
summed and divided by the total length of the core run. RQD is determined in accordance with ASTM D6032.

SCR (Solid Core Recovery) denotes the percentage of solid core (cylindrical) retrieved from a borehole of any
orientation. All pieces of solid (cylindrical) core are summed and divided by the total length of the core run (It
excludes all portions of core pieces that are not fully cylindrical as well as crushed or rubble zones).

Fracture Index (Fl) is defined as the number of naturally occurring fractures within a given length of core. The
Fracture Index is reported as a simple count of natural occurring fractures.

Terminology describing rock with respect to discontinvity and bedding spacing:

Spacing (mm) Discontinvities Bedding
>6000 Extremely Wide -
2000-6000 Very Wide Very Thick
600-2000 Wide Thick
200-600 Moderate Medium
60-200 Close Thin
20-60 Very Close Very Thin
<20 Extremely Close Laminated
<6 - Thinly Laminated

Terminology describing rock strength:

Strength Classification Grade Unconfined Compressive Strength (MPa)
Extremely Weak RO <]
Very Weak R1 1-5
Weak R2 5-25
Medium Strong R3 25-50
Strong R4 50-100
Very Strong RS 100 - 250
Extremely Strong R6 >250
Terminology describing rock weathering:
Term Symbol Description
No visible signs of rock weathering. Slight discoloration along major
Fresh Wi . L
discontinuities
Sliahtl W2 Discoloration indicates weathering of rock on discontinuity surfaces.
gntly All the rock material may be discolored.
Moderately W3 Less than half the rock is decomposed and/or disintegrated into soil.
Highly W4 More than half the rock is decomposed and/or disintegrated into sail.
Completely W5 All The' rqck material is decgmposed on'd/or disintegrated into soil.
The original mass structure is still largely intact.
Residual Soil Wé All the rock converted to soil. Structure and falbric destroyed.

@ Stantec
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STRATA PLOT

Strata plots symbolize the soil or bedrock description. They are combinations of the following basic symbols. The
dimensions within the strata symbols are not indicative of the particle size, layer thickness, etc.

s Ul 072 B -

Boulders Sand Silt Clay Organics  Asphalt  Concrete Fill

Igneous Meta- Sedi-
Cobbles Bedrock morphic mentary
Gravel Bedrock Bedrock
SAMPLE TYPE
ss Split spoon sample (obtained by WATER LEVEL MEASUREMENT
performing the Standard Penetration Test)
ST Shelby tube or thin wall tube
DP Direct-Push sample (small diameter tube ! measured in standpipe,
sampler hydraulically advanced) piezometer, or well
PS Piston sample
BS Bulk sample
WS Wash sample
P z inferred

Rock core samples obtained with the use —

AQ, NQ BQ, efc. of standard size diamond coring bits.

RECOVERY

For soil samples, the recovery is recorded as the length of the soil sample recovered. For rock core, recovery is
defined as the total cumulative length of all core recovered in the core barrel divided by the length drilled and
is recorded as a percentage on a per run basis.

N-VALUE

Numbers in this column are the field results of the Standard Penetration Test: the number of blows of a 140 pound
(63.5 kg) hammer falling 30 inches (760 mm), required to drive a 2 inch (50.8 mm) O.D. split spoon sampler one
foot (300 mm) into the soil. In accordance with ASTM D1586, the N-Value equals the sum of the number of blows
(N) required to drive the sampler over the interval of é to 18 in. (150 to 450 mm). However, when a 24 in. (610
mm) sampler is used, the number of blows (N) required fo drive the sampler over the interval of 12 to 24 in. (300
to 610 mm) may be reported if this value is lower. For split spoon samples where insufficient penetration was
achieved and N-Values cannot be presented, the number of blows are reported over sampler penetration in
millimetres (e.g. 50/75). Some design methods make use of N-values corrected for various factors such as
overburden pressure, energy ratio, borehole diameter, etc. No corrections have been applied to the N-values
presented on the log.

DYNAMIC CONE PENETRATION TEST (DCPT)

Dynamic cone penetration tests are performed using a standard 60 degree apex cone connected fo ‘A’ size
drill rods with the same standard fall height and weight as the Standard Penetration Test. The DCPT value is the
number of blows of the hammer required to drive the cone one foot (305 mm) into the soil. The DCPT is used as a
probe to assess soil variability.

OTHER TESTS
S Sieve analysis . T Single packer permeability test;
H Hydrometer analysis test interval from depth shown to
k Laboratory permeability bottom of borehole
Y Unit weight T
Gs | Specific gravity of soil particles Double packer permeability test;
CD | Consolidated drained triaxial fest interval as indicated
Consolidated undrained triaxial with pore -
Ccu . .
pressure measurements Falling head permeability test
UU | Unconsolidated undrained triaxial using casing
DS Direct Shear
C . Consolidation Falling head permeability test
Qu | Unconfined compression using well point or piezometer
Point Load Index (lp on Borehole Record equals
lo I5(50) in which the index is corrected to a

reference diameter of 50 mm)
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MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS

GROUP LABORATORY CLASSIFICATION
V
MAJOR DIVISION SYMBOL TYPICAL DESCRIPTION CRITERIA
WELL GRADED GRAVELS, LITTLE OR NO Dgo (D30)?
CLEAN GW FINES Cp=—">4C=—"-—=1t0o3
GRAVELS Dy D1g x Dgo
(LITTLE OR NO POORLY GRADED GRAVELS AND
(%) GRAVELS FINES) GP GRAVEL-SAND MIXTURES, LITTLE OR NO NOT MEETING ABOVE REQUIREMENTS
—
6 (MORE THAN HALF FINES
COARSE GRAINS ATTERBERG LIMITS BELOW
O | LARGER THAN 475 mm) oM SILTY GRAVELS, GRAVEL-SAND-SILT A LINE OR P LESS THAN
MIXTURES CONTENT OF 4
[ GRAVELS
L WITH FINES FINES ATTERBERG LIMITS ABOVE
zZ CLAYEY GRAVELS, GRAVEL-SAND-CLAY | EXCEEDS 12% T
= GC A' LINE OR P.I. MORE
2 MIXTURES THAN 7
o 2
) W WELL GRADED SANDS, GRAVELLY SANDS, | . _ Dso 56 C = (D3p)* 1t03
CLEAN SANDS LITTLE OR NO FINES “ 7 Dy * ¢ T DioxDgy
% (LITTLE OR NO
o FINES) POORLY GRADED SANDS, LITTLE OR NO
< SANDS SP FINES NOT MEETING ABOVE REQUIREMENTS
O (MORE THAN HALF
COARSE GRAINS ATTERBERG LIMITS BELOW
@) SMALLER THAN 4.75 mm) SM SILTY SANDS, SAND-SILT MIXUTRES ‘A" LINE OR P.I. LESS THAN
CONTENT OF 4
SANDS
FINES
WITH FINES EXCEEDS 12% ATTERBERG LIMITS ABOVE
sC CLAYEY SANDS, SAND-CLAY MIXTURES 'A" LINE OR P.I. MORE
THAN 7
INORGANIC SILTS AND VERY FINE SANDS,
SILTS WL < 50 ML ROCK FLOUR, SILTY SANDS OF SLIGHT CLASSIFICATION
(BELOW ‘A’ LINE PLASTICITY IS BASED UPON
NEGLIGIBLE ORGANIC INORGANIC SILTS, MICACEOUS OR PLASTICITY CHART
) CONTENT) WL > 50 MH DIATOMACEOUS FINE SANDY OR SILTY (SEE BELOW)
= SOILS
O INORGANIC CLAYS OF LOW PLASTICITY
¥ WL < 30 cL GRAVELLY, SANDY, OR SILTY CLAYS, LEAN
@) CLAYS
% S INORGANIC CLAYS OF MEDIUM
(ABOVE 'A' LINE
< | NEGUGBLE ORGANIC 30 <WL<30 cl PLASTICITY, SILTY CLAYS
o’ CONTENT)
O Wi > 50 cH INORGANIC CLAYS OF HIGH PLASTICITY, | |
L FAT CLAYS
Z ORGANIC SILTS AND ORGANIC SILTY WHENEVER THE NATURE OF THE FINE
I | ORGANIC SILTS & WL < 50 oL CLAYS OF LOW PLASTICITY CONTENT HAS NOT BEEN DETERMINED,
ITIS DESIGNATED BY THE LETTER 'F'.
CLAYS E.G. SFIS A MIXTURE OF SAND WITH
(BELOW "A'LINE) WL > 50 OH ORGANIC CLAYS OF HIGH PLASTICITY | SILT OR CLAY
PEAT AND OTHER HIGHLY ORGANIC STRONG COLOUR OR ODOR, AND
HIGHLY ORGANIC SOILS Pt SOILS OFTEN FIBROUS TEXTURE
BEDROCK BR SEE REPORT DESCRIPTION
NOTE: BOUNDARY CLASSIFICATION POSSESSING CHARACTERISTICS OF TWO GROUPS ARE GIVEN GROUP SYMBOLS, E.G. GW-GC IS A WELL GRADED GRAVEL
MIXTURE WITH CLAY BINDER BETWEEN 5% AND 12%.
SOIL COMPENENTS BY PARTICLE SIZE DISTRIBUTION
60 DEFINING RANGES OF
SIEVE SIZE (mm) PERCENTAGE BY WEIGHT OF
- FRACTION MINOR COMPONENTS
PASSING RETAINED PERCENT IDENTIFIER
3 40 GRAVEL COARSE 75 19
2 50-35 AND
E FINE 19 4.75
g SAND COARSE 475 2.00
k] 35-20 Y/EY
2 - MEDIUM 2 0.425
FINE 0.425 0.075
20-10 SOME
s SILT (non-plastic)
ML or gL OR 0.075
0 CLAY (plastic) 10-1 TRACE
10 20 0 40 50 60 70 80 90 100
Liquid Limit OVERSIZE MATERIALS
NOTE: PLASTICITY CHART IS FOR SOILS PASSING 425 um SIEVE ROUNDED OR SUB-ROUNDED ANGULAR
COBBLES 75 mm to 200 mm ROCK FRAGMENTS
BOULDERS > 200 mm ROCKS >0.75 m3 IN VOLUME

@ Stantec

NOTE:

ALL SIEVE SIZES ARE REFERENCED TO U.S. STANDARD ASTM E.11 - ALTERNATE EQUAVALENT

METRIC SIEVE SIZES IN ACCORDANCE WITH CGSB SPEC. 8-GP-2M TO APPLY WHEN PRESCRIBED

SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS — MUSCS August 2014

Page 4 of 4
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D. 1

Diversion Structure
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Page 1 of 1
() stantec BOREHOLE RECORD DSO1
CLIENT Alberta Transportation NORTHING 5654611 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33587 BH SIZE ODEX:150mm
DATES BORING 2016/04/24 WATER LEVEL DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E =l — GRAIN SIZE 40 80 120160
g > Q|5 3 A ANALYSIS | | | i
T ©) a |5 o £ w (@ [}
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& < Sl &= & <>( g NS __ | ATTERBERG LIMITS (%) —oc—
o 5127 |2 5 2 3<|® B _ | 8| STANDARD PENETRATION TEST,
- 0 <7 | 2| o || > blows/030m ]
e o Si=1|2
| o [1210.45 Ola|& |0 20 40 60 80
] Brown and grey silty GRAVEL (GM)  [9
] - some sand, inferred D
E— cobbles, damp ;3( L
1 1209.65 i
[ ] Very poor quality grey (inferred)
1 1209.25| SANDSTONE
] Bedrock encountered at 0.8 m
— ] - Coring commenced af 1.2 m (see —
1 rock coring log for details)
[ 5 ] - Borehole advanced in bedrock
] to 154 m
L 3 _:
L 4 _:
s _:
L ¢ _:
L 7 _:
L8 _:
e _:
-10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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@ Stantec

CLIENT Alberta Transportation

PROJECT
DRILLING DATE

BOREHOLE RECORD

SR1 - Off Stream Reservoir, Springbank, AB

NORTHING: _5654611  PROJECT No.
ODEX:150mm

BH SIZE

4/24/2016 to 4/24/2016

WATER LEVEL

DSO1

110773396

paTUM _Geodetic

DEPTH (m)

ELEVATION (m)

DESCRIPTION

STRATA PLOT
WATER LEVEL

[
(@]

SAMPLE TYPE
RUN No.

FX-FRACTURE
CL-CLEAVAGE
SH-SHEAR

VN-VEIN

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

RECOVERY

TOTAL
CORE %

SOLID
CORE %

STRENGTH
INDEX
w3 WEATHERING
INDEX

dwa
cdwa
. dws

LABORATORY TESTING

097

Overburden - See Soil Log for
overburden description

09.3

Very poor quality grey (inferred)
SANDSTONE

|_

|
N

|
w

Poor quality grey
SANDSTONE/MUDSTONE

- slightly to moderately weathered
- extremely to very weak

- coal seams

- good quality below 1.7 m

.. oW

RC 1

RC 2

05 9

Fair quality grey SHALE/MUDSTONE
- slightly to moderately weathered
- extremely to very weak

- coal seams

RC 3

RC 4

05

Fair quality grey SANDSTONE
- slightly weathered

|
o~

04.3

\- weak

RC 5

Fair quality grey SHALE/MUDSTONE
- slightly to moderately weathered
- extremely to very weak

- coal seams

Poor quality grey CLAYSTONE
- highly to completely weathered
- extremely weak

RC 6

|
(0]

[
~O

012

Poor quality grey SHALE

- slightly weathered

- very weak

- good quality, and very
weak fo weak below 7.8 m

- very poor quality
below 8.8 m

RC7

RC 8

RC 9

Fair quality grey MUDSTONE/SHALE
- slightly to moderately weathered
- extremely weak to weak

HHHHHHHHHHHHHHHHHEHHHHHHHHHHHHHHHH B

L
e}

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.

(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

12/5

16 2:56:32 PM
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Pages
() stantec BOREHOLE RECORD DSO1
CLIENT Alberta Transportation NORTHING: _ 5654611 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33587 BH SIZE _ODEX:150mm
DRILLING DATE __4/24/2016 to 4/24/2016 WATER LEVEL DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE

'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
W > RS 2 |roraL |[soup Fo| NPEX) sby | EX

o g ;( < CORE % | CORE % PER 1m 8§2 £2 LABORATORY TESTING

o z

110 S EH
. Fair quality grey MUDSTONE/SHALE || [RCTO W25
] - slightly to moderately weathered T :

| - extremely weak to weak
1 1T
] 1T

-1 11 [Reh

| _: - good quality below 11.3 m T
] 1
] T RC12

2 198
- Good quality grey SANDSTONE 1]

] - slightly weathered T

- - very weak to weak
4 - coal seams 1]

3] . RC13
] 1

- T
] T

4 1]

] . RC14

- 1]

] 1T .

-1 5+ - clay/claystone seams T 1S
] at 149 m RC15 RT.5|:

Jios 1] oo

- End of borehole (15.4 m)

4 6—:

-7

—]8—:

L 9_

20 |

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  2:56:33 PM
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Page 1 of 1
() stantec BOREHOLE RECORD DS02
CLIENT Alberta Transportation NORTHING _5654614  prOJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33612 BH SIZE ODEX:150mm
DATES BORING 2016/04/27 WATER LEVEL (0.0 m) 4/27/2016 DATUM Geodetic

m)

DEPTH (

I
o

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
€ o 40 80 120 160
é '6 o —E- GRAIN SIZE \ | 1 X
=z = > A ANALYSIS T T T T
b= SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT W ow W
> ,§§ 2 > | 2| w <>( <5 23 P __ | ATTERBERG LIMITS (%) —o—
o G127 121312 |23<|3|8| 5|8 sranpaArD PENERATION TEST,
- 0 <7 | 2| o || > blows/030m ]
o Ols5|l=|R8
1210.41 v Ola |5 |0 20 40 60 80
1 Brown and grey silty GRAVEL (GM) |7 |- -
] - some sand, inferred o H
- cobbles, damp ‘93 - ]
] O K
] P
] ol ]
] DT | ]
1 120871 7
1 Very poor quality grey (inferred)
] MUDSTONE
1120771 B B

Bedrock encountered at 1.7 m

- Coring commenced af 2.7 m (see
rock coring log for details)

- Borehole advanced in bedrock
to 15.4m

- Water at surface upon
completion of coring

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DS02

CLIENT Alberta Transportation NORTHING: _5654614 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33612 BH SIZE _ODEX:150mm

DRILLING DATE __ 4/27/2016 to 4/27/2016 WATER LEVEL __(0.0 m) 4/27/2016 DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION

DESCRIPTION RECOVERY

R.Q.D. | FRACT.
o

INDEX
TOTAL | SOLID

>
o}
CORE % | CORE % PR 1m | © LABORATORY TESTING

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No
%

STRENGTH
INDEX
INDEX

w3 WEATHERING

cdwa
. dws

)

.. oW

Overburden - See Soil Log for
overburden description

08.7

Very poor qudlity grey (inferred)
MUDSTONE

|
N

Excellent quality grey SHALE
- slightly weathered

- weak to very weak

- coal seams

- fair quality below 3.2 m

RC 1

06.9

RC 2

|
EN

Fair quality grey brown MUDSTONE
- moderately weathered
- extremely weak

- mudstone/sandstone

below 5.3 m RC3

04

Fair quality brownish grey

MUDSTONE/SHALE

- slightly to moderately
weathered

- extremely weak to weak

|
~N

RC 4

|
(0]

Poor quality grey CLAYSTONE
- moderately to highly weathered
- extremely weak

RC 5

01 7

Poor quality brownish grey

MUDSTONE/SHALE

- slightly to moderately weathered

- extremely weak to weak

- 0.2 m thick claystone layer
at9.2m

RC 6

HHHHHHHHHHHHAHHHHHHAHHHHHHHHHHHHHHHHH

- excellent quality below 10.8 m

T
T

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/5/16  2:56:34 PM
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@ Stantec

BOREHOLE RECORD

DS02

CLIENT Alberta Transportation NORTHING: _5654614 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33612 BH SIZE _ODEX:150mm
DRILLING DATE 4/27/2016 to 4/27/2016 WATER LEVEL (0.0 m) 4/27/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
8@ < & S5 lom [sowp % | NDEX | xGox | BE
é [ <;( X%  |CORE%|CORE% PR 1m| Q62 Eg LABORATORY TESTING
(%] (%] = w
@ z
1 SREigs
R Poor quality brownish grey L1 H
] MUDSTONE/SHALE T
| - slightly fo moderately weathered
] - extremely weak fo weak 'T1 |RC7
]2: 1]
1 1T
Jieaq T
- Excellent quality grey SANDSTONE ||
] - slightly weathered T
] - medium strong
13- o strong 1]
] RC 8
] T
- T
] T
4 194
E Good quality grey SHALE 1]
] - slightly weathered
- - weak HE
] T |[RC?
L 5_: T
] T
1954
- End of borehole (15.4 m)
] - water at surface upon completion
] - borehole backfilled with
16 cuttings and a bentonite seal
] placed from 0.2 mto 154 m
-7
4 8—:
9
_20_:
21 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  2:56:35 PM
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Page 1 of 1
() stantec BOREHOLE RECORD DS03
CLIENT Alberta Transportation NORTHING _5654631  PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTNG  _-33624  BHSIZE ODEX:150mm
DATES BORING 2016/04/26 WATER LEVEL (0.0 m) 4/26/2016 DATUM Geodetic

m)

DEPTH (

I
o

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
€ o 40 80 120 160
£ 5 |@ = GRAIN SIZE | | 2 |
z =S a ANALYSIS T T T T
e SOIL DESCRIPTION Sl wol@| z 3 % 0= WATER CONTENT W w W
> ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o 5127 |2 5 2 3<|® B _ | 8| STANDARD PENETRATION TEST,
- 0 <7 | 2| o || > blows/030m ]
o o Si=1|2
1210.44 v Ola |5 |0 20 40 60 80
1 Brown and grey silty GRAVEL (GM) |7 |- -
] - some sand, inferred o H
- cobbles, damp 93 - ]
] 10|
] o H
-1 .1209.34 P
1 1209.14| Very poor quality grey (inferred)

\MUDSTONE

Bedrock encountered at 1.1 m

- Coring commenced af 1.3 m (see
rock coring log for details)

- Borehole advanced in bedrock
fo 15.4m

- Water at surface upon
completion of coring

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DSO03

CLIENT Alberta Transportation NORTHING: _ 5654631 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33624 BH SIZE _ODEX:150mm

DRILLING DATE _ 4/26/2016 to 4/26/2016 WATER LEVEL __ (0.0 m) 4/26/2016 DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.

% INDEX
TOTAL | SOLID

>
o}
CORE % | CORE % PR 1m | © LABORATORY TESTING

DEPTH (m)
ELEVATION (m)
STRATA PLOT

|€  WATER LEVEL
SAMPLE TYPE

RUN No
D
o
o
STRENGTH
INDEX
INDEX

w3 WEATHERING

cdwa
. dws

)

[
(@]

.. oW

Overburden - See Soil Log for
overburden description

00 e e

Very poor qudlity grey (inferred)
\MUDSTONE

Poor to fair quality grey MUDSTONE
- moderately weathered

- extremely weak

- oxidation seams at 1.7 m

09

RC1

|
N

RC 2

|
w

Good quality grey SHALE
- slightly weathered

- very weak to weak

\— coal seams [

064 Good quality grey SANDSTONE [

06.4

RC 3

|
EN

- slightly weathered
- very weak to weak

Good quality grey SHALE
- slightly weathered

- very weak to weak

- coal seams

RC 4

|
o~

RC 5

- claystone/mudstone from
7.7mto7.8m
- fair quality below 7.8 m

|
(0]

1
~N
v b b v b b b v b v b v b v b v b v by a

RC 6

[
~O

[HHHHHHHHHHAHAHHAHHHHHHH P FH A A HHHH HA

L
e}

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/5/16  2:56:36 PM
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() stantec BOREHOLE RECORD

T ageTo

DSO03

CLIENT Alberta Transportation NORTHING: _ 5654631 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33624 BH SIZE _ODEX:150mm
DRILLING DATE _ 4/26/2016 to 4/26/2016 WATER LEVEL __ (0.0 m) 4/26/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
alx < & % 2 [toaL [soup %o | INDEX | G B
= g <;( 2 & |CORE%| Core % PER 1m gég %2 LABORATORY TESTING
@ z
10 $£238¢
i T [RC7 7
00 —r—
- Fair quality grey SANDSTONE L1
[~ ] - slightly weathered T
] - weak fo medium
strong HE
-1 1994 —
y Poor quality grey SHALE 1]
] - slightly weathered T
] - very weak to weak RC 8
] - coal seams 1]
L 2_: 1]
- [rcy
] - good quality below 12.4 m T
] 1T
13 e T
b Good quality grey SANDSTONE RC10
] - slightly weathered T
| - very weak to weak
1 1]
% =
] 1T
T194d T
- Good quality grey SHALE
] - slightly weathered RC11
] -weak EE
15 [T
] T
1254
- End of borehole (15.4 m)
] - water at surface upon completion
] - borehole backfilled with
L1 6 cuttings and a bentonite
] placed from 0.2 mto 15.4 m
-7
N 8—:
4 9_
20 |
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

ES

12/5/16 ~ 2:56:37 PM
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() stantec BOREHOLE RECORD DS04

CLIENT Alberta Transportation NORTHING 5654596 PROJECT NoO. 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33645 BH SIZE ODEX:150mm
DATES BORING 2016/04/29 WATER LEVEL (0.0 m) 4/29/2016 DATUM Geodetic

m)

DEPTH (

I
o

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
€ o 40 80 120 160
£ 5 | z GRAIN SIZE | | | ;
=z = > A ANALYSIS T T T T
e} = o £ w | m»
2 SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT W ow o W
> ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
- 5127 |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- 0 <7 | 2| o || > blows/030m ]
o o Si=1|2
1210.50 v Ola |5 |0 20 40 60 80
1 Brown and grey silty GRAVEL (GM) |7 |- -
] - some sand, inferred o H
- cobbles, damp 93 - ]
T 10|
1 1209.6 L
b Very poor quality grey (inferred)
1209.2 | MUDSTONE

Bedrock encountered at 0.9 m

- Coring commenced af 1.3 m (see
rock coring log for details)

- Borehole advanced in bedrock
fo9.4m

- Water at surface upon
completion of coring

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DS04

CLIENT Alberta Transportation NORTHING: _5654596 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33645 BH SIZE _ODEX:150mm

DRILLING DATE __ 4/29/2016 to 4/29/2016 WATER LEVEL __(0.0 m) 4/29/2016 DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION

DESCRIPTION RECOVERY

R.Q.D. | FRACT.
o

INDEX
TOTAL | SOLID

>
o}
CORE % | CORE % PR 1m | © LABORATORY TESTING

DEPTH (m)
ELEVATION (m)
STRATA PLOT
SAMPLE TYPE

RUN No
%

STRENGTH
INDEX
INDEX

w3 WEATHERING

€4 WATER LEVEL
cdwa
. dws

)

[
(@]

+ Wb

Overburden - See Soil Log for
overburden description

09.4

Very poor quality grey (inferred)
MUDSTONE

Poor to fair quality grey
MUDSTONE/SHALE

- slightly to highly weathered
- extremely to very weak

|_

09.2

RC1

RC 2

Fair quality grey SHALE

- slightly to moderately weathered
- very weak to weak

- coal and mudstone seams

RC 3

- poor qudlity, slightly fo
moderately weathered,
and very weak to weak
below 4.7 m

RC 4

04.2

Poor quality grey
CLAYSTONE/MUDSTONE

- highly to completely weathered
- extremely weak

Poor quality grey SHALE RC S

- slightly weathered

- weak

- coal and mudstone
seams

- fair quality below 7.8 m

RC 6

1
[ee]
MV B BRI B

I
Re]
1

Fair quality grey SANDSTONE
] - slightly weathered
1011 - Weak

HHHHHHHHHHHEHHHHHHHHHHHHHHHHHHHH

] End of borehole (9.4 m)
i - water at surface upon completion
] - borehole backfilled with

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/5/16  2:56:39 PM
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@ Stantec

BOREHOLE RECORD

DS04

CLIENT Alberta Transportation NORTHING: _5654596 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB ODEX:150mm
DRILLING DATE __4/29/2016 to 4/29/2016 WATER LEVEL _ (0.0 m) 4/29/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT
E CL-CLEAVAGE  JN-JOINT
— | = — = w SH-SHEAR P-POLISHED
I z o) w| a VN-VEIN S-SLICKENSIDED
gl o) el i R=ge
T = DESCRIPTION : =l B4 RECOVERY Qb o
o | = Q. T z
w | > [l [T % [ Zx
o o é '<;T: 35 JAoar iy P %é £2 LABORATORY TESTING
) %] E= i
< B
-0 o

L T
I

L

L

L

L L
N I A IR AN BT s IS, WA BN A B

T
T

L

L T
D S B U B

cuttings and a bentonite
placed from 0.2 mto 9.4 m

S
o

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

ES

12/5/16 ~ 2:56:39 PM
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Page 1 of 1
() stantec BOREHOLE RECORD DS05
CLIENT Alberta Transportation NORTHING 5654546 PROJECT NoO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33672 BH SIZE ODEX:150mm
DATES BORING 2016/04/28 WATER LEVEL (0.0 m) 4/28/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— E s | - GRAIN SIZE 40 80 120 160
g > Q|5 3 A ANALYSIS | | | i
; @] = v £ w | m»
E E SOIL DESCR'PT'ON |<_: % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& < g 2l E 2|8 § g B3 __ | ATTERBERG LIMITS (%) —o—
- 5127 |2 5 > 5 <| 5 ||~ || STANDARD PENETRATION TEST,
- 0 <7 | 2| o || > blows/030m ]
e Ols5|l=|R8
| o f1211.30 v Ola|& |0 20 40 60 80
1 Brown and grey silty GRAVEL (GM) |7 |- -
] - some sand, inferred o H
E— cobbles, damp 93 L —
N 10|
- :)95
1 1210 qH
| 1 1209.8| Very poor quality grey (inferred)
1 \MUDSTONE
] Bedrock encountered at 1.3 m
- 2 N - Coring commenced af 1.3 m (see
1 rock coring log for details)
] - Borehole advanced in bedrock |- ]
E fo 123 m
] - Water at surface upon
L 3 ] completion of coring
L 4 _:
L 5 _:
L ¢ _:
L 7 _:
L8 _:
e _:
101 , . :
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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T ageY

BOREHOLE RECORD DS05

@ Stantec

CLIENT Alberta Transportation NORTHING: __5654546 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33672 BH SIZE _ODEX:150mm

DRILLING DATE _ 4/28/2016 to 4/28/2016 WATER LEVEL __ (0.0 m) 4/28/2016 DATUM _Geodetic

DEPTH (m)

ELEVATION (m)

DESCRIPTION

STRATA PLOT
WATER LEVEL

SAMPLE TYPE
RUN No.

FX-FRACTURE
CL-CLEAVAGE
SH-SHEAR
VN-VEIN

F-FAULT
JN-JOINT

P-POLISHED
S-SLICKENSIDED

SM-SMOOTH FL-FLEXURED
R-ROUGH UE-UNEVEN
ST-STEPPED W-WAVY
PL-PLANAR C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

RECOVERY

TOTAL | SOLID
CORE % | CORE %

FRACT.
INDEX

PER Tm

ROCK
STRENGTH
INDEX
w3 WEATHERING
INDEX

cdwa
. dws

)

LABORATORY TESTING

104

09

\

|
N

|
EN

|
~N

Overburden - See Soil Log for
overburden description

Very poor qudlity grey (inferred)

\MUDSTONE

Very poor quality brownish
grey/greyish brown MUDSTONE
- completely to highly weathered
- extremely to very

weak
- coal seams

- poor qudlity, highly
weathered below 3.2 m

- excellent quality below 4.7 m

- fair quality below 6.3 m

RC 1

RC 2

RC 3

RC 4

1
[02]
1

Very poor quality grey SANDSTONE
- slightly to moderately weathered
- weak

Very poor quality greyish brown
MUDSTONE

- completely to highly weathered
- extremely weak

- fair quality below 9.3 m

- poor quality below 10.8 m

I HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHH

RC 5

RC 6

« Wb

T
T

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.

(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

ES

12/5/16 ~ 2:56:40 PM
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() stantec BOREHOLE RECORD DSO05

CLIENT Alberta Transportation NORTHING: _ 5654546 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33672 BH SIZE _ODEX:150mm
DRILLING DATE __4/28/2016 to 4/28/2016 WATER LEVEL __ (0.0 m) 4/28/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERT o
o | < < |x| 22 R.Q.D. [ FRACT. - z
alx < & % 2 [toaL [soup %o | INDEX | G B
= g <;( 2 & |CORE%| Core% PER 1m gég %2 LABORATORY TESTING
@ z
11 Sk H
E Very poor quality greyish brown L1 R .
] MUDSTONE T
| - completely to highly weathered
i - extremely weak 1] |RC7
]2: 1T
] 1
1994
1 End of borehole (12.3 m)
[~ - water at surface upon completion
] - borehole backfilled with
] cuttings and a bentonite
137 placed from 0.2 mto 12.3 m
_]4_:
4 5_
N 6—:
-7
—]8—:
9
_20_:
21 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  2:56:41 PM
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Page 1 of 2
() stantec BOREHOLE RECORD DS06
CLIENT Alberta Transportation NORTHING 5654668 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33673 BH SIZE HS:200 mm
DATES BORING 2016/04/11 wATER LEVEL (0.0 m) 4/11/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 | £ GRAIN SIZE , , , ,
S =z = > A ANALYSIS I I I l
; o = o £ w | m»
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& N g 2l E 2|8 § g B3 __ | ATTERBERG LIMITS (%) —o—
o 5127 |2 5 Z 5 <| 5 ||~ || STANDARD PENETRATION TEST,
. 0 <7 | 2|0 || >]| blows/030m o
e Ols|l=|R8
| o [1233.30 Ols|& |0 20 40 60 80
. TOPSOIL —
] 1233 11250 9 [ ]
] Stiff, brown, medium plasticity CLAY | o
i (Cl)
g - frace sand, tfrace rootlets, damp
L1 - 2 150
| _: 3 (400 | 14 e ]
1 - 0.4 m thick gravel layer at 1.8 m
L o ]
1 _1231.1
] Hard, brown, low plasticity clay (CL) i
S TILL o 1|l ST| 4 | 300 — —
E - some sand, tfrace gravel, damp -9
E o . 5 550+ ®
L 3 ] .'d
] o
] . q
L] o - - _
] g
i o-
— 4 - some gravel to gravelly, dry to - 6 | 350 | 40 O L 4
] -
] damp below 3.9 m
] o [ ]
] o 7 | 300 | 49 °
R o]
1 9
] 0.
- o | ]
] - d
- 6] 6 - - :
] o] ss| 8 | 400 | 50+ o ° . :
1 5 -] . :
] g
v o..
] -
. o
— g — —]
] o
. - SS| 9 | 300 37 ®
- o
] A
] . d | |
i 0
] -9
| o ] Q.
1 - grey below 9.1m
] grey below °:| ss | 10| 450 | 45 o °
- ] | ]
] 8
- 10 : : vy :
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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() stantec BOREHOLE RECORD DS06
CLIENT Alberta Transportation NORTHING 5654668 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33673 BH SIZE HS:200 mm
DATES BORING 2016/04/11 WATER LEVEL (0.0 m) 4/11/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E - — GRAIN SIZE 40 80 120160
g > Q|5 3 A ANALYSIS | | | |
; O = o £ w | m»
E E SOIL DESCR'PT'ON |<_: % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
& < Sl S (2] & <>( 28| __ | ATTERBERG LIMITS (%) —o—
= Gl |2 5 2 3<|3 B __ | 8| STANDARD PENETRATION TEST,
. 0 <7 |zl2 ¥ > | blows/o.30m °
w o O -i_: —
10 ~ Ola]|5 |0 20 40 60 80
. Hard, brown, low plasticity clay (CL) 7. 4
] TILL -
- - some sand, tfrace gravel, damp 4 = o
] o WSS 1T 125 [ 50+ °
11 o]
] g
1 6
- o | |
1 12215 _C?_:O.
1 Very dense, grey clayey gravel (GC) P
_]2__ y grey yey grav ( )foil SS | 12| 200 | 50+ O o
1 TILL /: _
] - oy 9]
- 0o -9 — —
] o Mo
] oo JMSS T3] 150 [ 50+ °
L 13- o Alo--
] o
i o]
- - o, | —
. 0/ O
1 o
N o /0
N (e}
- 149 1219.2 ﬂ
] Bedrock encountfered at 14.1 m
| ] - Coring commenced af 13.4 m (see B ]
i rock coring log for details)
] - Borehole advanced in bedrock
L 15 fo 41.3m
] - Water at surface upon
] completion of coring
- 16
17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DS06

CLIENT Alberta Transportation NORTHING: _5654668 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33673 BH SIZE _HS:200mm
DRILLING DATE __4/11/2016 to 4/11/2016 WATER LEVEL __(0.0m) 4/11/201¢6 DATUM _Geodetic
. FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
c CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup %o | INDEX | G B
- g <;( < | CORE %| CORE % PR 1m| Q62 2 LABORATORY TESTING
o B
13 899 ELEEE
] Overburden - See Soil Log for H Dl
] overburden description
] RC14
4,
y Poor quality grey SHALE 1]
] - slightly to moderately weathered T
- - extremely to very weak
] T [RC15
L 5_: T
1 1T
- - - very poor quality T
] below 154 m T
] - moderately to completely
- 6 weathered, weak to medium [T RC16
E strong below 15.8 m T
- T
] - fair to excellent quality T RCT7
7] below 16.8 m T
] - slightly to moderately
] weathered, very weak T
N to weak
] T
] T RC18
He T
] T
B __ 14, -
i Very poor quality dark grey 1]
] SHALE/CLAYSTONE T
19+ - moderately to completely
] weathered 1]
R - extremely weak to weak RC19
| 1]
_20_: T
1 T
| ] 1]
] [T [Rc20
21 T
] 1T
B _: - poor quality below 21.5 m o
] 1T
22 T
] T [RC21
] T
J2u T
23
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  2:56:43 PM
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Rages
() stantec BOREHOLE RECORD DS06
CLIENT Alberta Transportation NORTHING: _5654668 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33673 BH SIZE _HS:200mm
DRILLING DATE __4/11/2016 to 4/11/2016 WATER LEVEL __(0.0m) 4/11/201¢6 DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 I.I>.l & . VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup % | INDEX | o o
é [ <;( X%  |CORE%|CORE% PR 1m| Q62 Eg LABORATORY TESTING
(%] (%] = w
@ z

23
. Fair quality brown MUDSTONE LT ] )

] - highly to completely weathered T

| - extremely weak to weak
] - coal seams and joint infill T
T |RC22

24—

1 1T
] 1T
] 1T

] T
] 1T
] 1] [RC23
] T

—26—: 1]

E - very poor quality 1
] below 26.1 m T
. RC24

(27 T
] T

- 1]

] - fair quality below 27.6 m T

28 T
] 1] RC25

] 1

277 1T

- ] 1T

2o ) Re2s
] 1T
] 1T
1 T

. I T
] T

| ] L RC27
] T

o] T
] T
E - large amount of coal below

| ] 32.2 m, completely weathered, 1
E extremely weak T

133 ]

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  2:56:43 PM




o 56 Page 3 of 3

T ageY

() stantec BOREHOLE RECORD DS06

CLIENT Alberta Transportation NORTHING: _5654668 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB

DRILLING DATE __4/11/2016 1o 4/11/2016 WATER LEVEL

EASTING:

-33673

BH SIZE _HS:200mm

(0.0m) 4/11/2016

paTUM _Geodetic

FX-FRACTURE F-FAULT
CL-CLEAVAGE  UN-JOINT

SH-SHEAR P-POLISHED
VN-VEIN S-SLICKENSIDED

SM-SMOOTH
R-ROUGH
ST-STEPPED
PL-PLANAR

FL-FLEXURED
UE-UNEVEN
W-WAVY
C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

DESCRIPTION RECOVERY

TOTAL | SOLID
CORE % | CORE %

DEPTH (m)
ELEVATION (m)

STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No
B

&
o

FRACT.
INDEX

PER Tm

ROCK
STRENGTH
INDEX

w3 WEATHERING
4 INDEX

LABORATORY TESTING

A
e
N
o

Fair quality brown MUDSTONE

- highly to completely weathered
- extremely weak to weak

- coal seams and joint infill

- very poor quality
below 33.7 m

&

RC29

RC30

d

- fair quality below 35.1 m

&

RC31

- good quality below 36.8 m

b
R N I A NS, AR AP AN EEPETS e

195.4

Good quality grey SANDSTONE RC32
- slightly weathered

- very weak to weak

d

1954

Fair quality brown MUDSTONE

1e48 - completely weathered

- extremely weak /-
Fair quality grey SANDSTONE

- slightly weathered

- very weak to weak

o
R

RC33

Fair to excellent quality brownish
grey MUDSTONE

- highly to completely weathered
- extremely weak
- coal seams

RC34

A

..T'....l....$....
HHHHHHAHHHH A H A HHHH A A HHHHHH A HHHE

A R4
Gr3
...b.Rz
~dwa
w2
Ui

End of borehole (41.3 m)
- water at surface upon completion
- borehole backfilled with
cuttings and bentonite
seals placed from 0.5 m
to1.8mand 13.4m
to41.3m

A
L

IS
&

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/5/16  2:56:43 PM
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Page 1 of 1
() stantec BOREHOLE RECORD DS06A
CLIENT Alberta Transportation NORTHING 5654668 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33673 BH SIZE S$:150mm
DATES BORING _2016/04/12 WATER LEVEL  _ (dry) 4/12/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 |d = GRAIN SIZE | , , ;
[S z =S a ANALYSIS l l I I
T ©) = o £ w (@ [}
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& N s el s =& § g B3 __ | ATTERBERG LIMITS (%) —o—
- 5127 |2 (>3 Z 5 <|® B _ | 8| STANDARD PENETRATION TEST,
- O <7 |zlg ¥ > | blows/0.30m L
o 6|8|5|0
. 1233.30 K| 20 40 60 80
1 TOPSOIL VR
1 1233 /
] Stiff, brown, medium plasticity CLAY / °. | ]
i (Cl) /
i - silty, frace sand, trace rooflets, 1o .
| damp BS| A sG | 0.3 ]2.1(38.2]/59.3 i 1
] - 0.4 m thick gravel layer at 1.8 m %‘3 : s B ]
] - T 1
L o ] /
1 1231.1 /-
1 Hard, brown, low plasticity clay (CL) -
- TILL — —
. - sitly, some sand, trace gravel, BS| B o |66 17.4|51.7]24.4 OF——1
i damp
- 3 __
E 3
- 4] ]
i o
L] o - -
] =
L 5 ] o
] ©-
| B i
L ¢ _:
c 43 |250(37.0(33.6
L 7 _:
- 4 12257 — —
] End of borehole (7.6 m)
[ g - Borehole advanced to collect
g bulk samples as DS06 was
] completed with hollow stem
] augers - ]
] - Borehole slough to 6.6 m and dry
] upon completion
- 9 - Bentonite seal placed from 0.5 m
1 tol1.2m
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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Page 1 of 2
() stantec BOREHOLE RECORD DS07
CLIENT Alberta Transportation NORTHING _ 9654625 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33704 BH SIZE $S:150mm
DATES BORING 2016/04/04 WATER LEVEL (2.1 m) 4/5/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E 5 |a — GRAIN SIZE 40 80 120160
€ - = > S a ANALYSIS T T T T
g o = o £ w | m»
E i SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o < MR <25 ¥ __ | ATTERBERG LIMITS (%) —e—
e o Gl |2 5 2 [23<| 5| B |~ |B| STANDARD PENETRATION TEST,
o S 2|2 || x| blowso30m hd
e Ols5|l=|R8
| o [1233.10 Ols|& |0 20 40 60 80
1 12329| TOPSOIL Ve
] Stiff, dark brown, medium plasticity /
- ] CLAY (CI) / —
] - frace sand, gravel, frace /
] rootletfs, moist /
- 'I - ’
1 1310 A sS| 1 ]250] 14 — e [0
1 Hard, brown, medium plasticity clay /
- (CI) TILL / -
g - silty, sandy, trace gravel, frace / ST| 2 | 375
) ] coal specks, damp to moist /
[ / ss 400 | 14 oo
] % SS 00 [ 50F (]
;] 7
1 / 5| 450 | 34 o °
-4 % 6| 450 | 36 .
] / 7 | 275 | 50+ o °
- 5 _- /
— — - dark grey below 5.4 m % 8 | 325 | 50+ — ®
] / fo)
e % .
] / 10| 325 | 35 o
% 1 7.7 |28.6|35.3|28.5
L 7 ] /
1 / 12200 | 34 °
] / 13| 350 | 32 ) °
5] %
] ;;; 14
] % 151300 | 47 (o) L
-9 /
] % 16| 450 | 47 .
L 10 - 7/

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DS07
CLIENT Alberta Transportation NORTHING _5654625  ProJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33704 BH SIZE $S:150mm
DATES BORING ~_2016/04/04 WATER LEVEL (9.1 m) 4/5/201¢6 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
B _. 40 80 120 160
_ £ 5 | £ GRAIN SIZE , , , ,
[S z =S a ANALYSIS l l T T
= @] = v £ w |m»
E 5 SOIL DESCR'PT'ON |<£ % w g > 3 % m — WATER CONTENT Wp W Wi
u > ,§§ < S || & § <5 23 P __ | ATTERBERG LIMITS (%) —o—
= Gl |2 5 2 3<|3 B __ | 8| STANDARD PENETRATION TEST,
o S| 2| o || | blows/0.30m o
O < 312
P Slsl=|2R
10 Ola]|5 |0 20 40 60 80
1 Hard, brown, medium plasticity clay / ss |17 50+ fo) °
] (CI) TILL /
_ - silty, sandy, trace gravel, frace / E Bs | 18 — —
] coal specks, damp to moist /
] / ss |19 ] 150 | 50+ o o
- '| '| -
1 12219 /
] Very dense, grey sandy GRAVEL O K
] (GM) iH WSS 2075 [50F | [ ] |
i - some silt, trace clay, wet ;3(
i -inferred seepage at 11.4 m ° K
127 oln A BS | 21 39.5( 34 [17.4] 9.1
] Dl L
1 - switch to hollow stem augering Ao M SST22 25 50+ o
- at 12.2 m due to sloughing i — —
1 P T
] o0
- 13 N WSSz I0H0E ®
] :)9 {
] 0 2 . |
1 12194
+—2t93-1 Poor quality grey (inferred) WSS 241 75 [50F e
- 14 MUDSTONE
g - extremely weak
] Bedrock encountfered at 13.7 m | ]
1 - Coring commenced af 13.8 m (see
] rock coring log for details)
- 15 - Borehole abandoned af 16.3 m
i due to casing alignment. Coring
] continued in borehole DSO7A to
] a depth of 38.0m [ 7
] - water at 9.1 m during drilling
- 16
17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DS07

CLIENT Alberta Transportation NORTHING: _5654625 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33704 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/6/2016 to 4/6/2016 WATER LEVEL _ (9.1 m) 4/5/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup % | INDEX | o o
é o <;( X% |corex|core% PR 1m| 252 Eg LABORATORY TESTING
(%] (%] = w
@ z
EE
1 Overburden - See Soil Log for : e
] overburden description
do194
y Poor quality grey MUDSTONE 1]
1 4] - completely weathered T
] - extremely weak
] T |rc2s
- T
1 1T
] - RC26
] 1T
[ T
" L] |re27
] 1]
169
1 End of borehole (16.3 m)
[~ ] - water at 9.1 m during auger
] drilling
i - Borehole abandoned at 16.3 m
17 due
R to casing alignment. Coring
] continued in borehole DSO7A to
- a depth of 38.0m
—]8—:
4 9_:
_20_:
21
_22_:
23]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  2:56:46 PM
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Page 1 of 2
() stantec BOREHOLE RECORD DSO7A
CLIENT Alberta Transportation NORTHING 5654625 PROJECT NoO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33704 BHSIZE  SS:150mm; HS:200mnf
DATES BORING 2016/04/08 WATER LEVEL (2.6 m) 4/8/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= - 40 80 120 160
_| E 5 |@ — GRAIN SIZE , , , ,
€ - = > S a ANALYSIS T T T T
I o = | £ | w [Tl
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o < Sl &= & < 25| ¥ __ | ATTERBERG LIMITS (%) ——o—1
e - 5127 |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
. 0 <7 | 2| o || > blows/030m °
v} o g = i}
| o [1233.10 ~ Ola|& |0 20 40 60 80
1 12329 | TOPSOIL L0
] Stiff, dark brown, medium plasticity / i
- ] CLAY (CI) - ]
] - frace sand, gravel, tfrace 0
b rooflets, moist / o )
g ! -
1 12319 w%
1 $tiff, brown, medium plasticity clay  [//4".
- (CI) TILL / L —
g - sandy, frace gravel, trace coal /
] specks, damp to moist /
P 750 °
] 5
| 3 ] g
] / ° ]
E /'.'_'0
] / o [ |
] %o ;
] - d
- 4] /cj'-_.
: :' _0
I /0 . -
] 7
[ 5 ] - dry to damp below 4.8 m /
] /
/ 5 B s | 9.4 [358]30.1|24.6 e
; 7
L ¢ _: %O
] /
| ] / 4 | |
] o -]
] /,"_o
;- 7%
] / .
] / e
L 8 _: %
% e so | 42(293]387|278] 0 H——1
|, 1 1224
1 Very dense, grey, silty GRAVEL (GM)
] - sandy, wet
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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Page 2 of 2
() stantec BOREHOLE RECORD DSO7A
CLIENT Alberta Transportation NORTHING _ 9654625 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33704 BHSIZE  SS:150mm; HS:200mnf
DATES BORING 2016/04/08 WATER LEVEL (2.6 m) 4/8/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— E s | - GRAIN SIZE 40 80 120 160
g > Q|5 3 A ANALYSIS | | | i
; @] = v £ w | m»
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
& < SRl S (2] & <>( g B3 __ | ATTERBERG LIMITS (%) —oc—
= Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
. 0 <7 |zlg ¥ > | blows/0.30m °
i) bt olx=l=
10 ~ Ola]|5 |0 20 40 60 80
1 Very dense, grey, sity GRAVEL (GM) =4
] - sandy, wet
- 11
- 12
13 1 12201
] Bedrock encountfered at 13.0 m
] - Coring commenced af 10.7 m (see
_ rock coring log for details) — —
] - No recovery between 9.0 m and
] 13.0 m as sample was washing
— 14 out of core barrel
] - Borehole advanced in bedrock
] 10 38.0m | .
1 - Groundwater af 2.6 m and
] sloughing at 9.0 m
- 15
- 16
17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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T ageo

() stantec BOREHOLE RECORD DSO7A

CLIENT Alberta Transportation NORTHING: _5654625 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33704 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/8/2016  to 4/8/2016 WATER LEVEL __(2.6 m) 4/8/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
wo| > < |E %5 |om |sow % | INDEX] o B
e E & ;( ;,:“‘ CORE %| CORE % PR 1m| 052 E% LABORATORY TESTING
%) %] = o
@ z
H2
1 Overburden - See Soil Log for i
] overburden description
934220 _ ______
b Poor quality grey MUDSTONE L1
] - completely weathered T RC 1
| - extremely weak
1 1T
% &
L Jre 2
] T
] T
o] T
] T
| T
[T |Rc3
—]6—: T
1 1T
| ] 1T
o144 1]
17.] Poor quality grey SANDSTONE 1]
[ /7] - completely weathered T
] - extremely weak RC 4
| T
] T
g T
] T
| T
] L ke s
L 9_: T
] 1
- , T
b - good quality, moderatrely
] fo slightly weathered, very 1T
| 50 weak below 19.5 m T
] 1] [RC 6
- 1
] 1T
21 T
B ]
: T [Re7 | 00| 5| B4
[
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  2:56:47 PM
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Page6
() stantec BOREHOLE RECORD DSO7A
CLIENT Alberta Transportation NORTHING: _5654625 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33704 BHSIZE _SS:150mm, HS:200mm

DRILLING DATE _ 4/8/2016 to 4/8/2016

WATER LEVEL

(2.6 m) 4/8/2016

DATUM _Geodetic

FX-FRACTURE

F-FAULT

SM-SMOOTH FL-FLEXURED

BC-BROKEN CORE

'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH \L/JVE-VLJN\E/VEN CONT-CONTACT
E e 5 g é ] VR CEUCKENSDED  PLPLAKAR AR POLPOLIATION
T |2 DESCRIPTION T |52 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
5|3 < | S5 lom [sowp % | NOEX| soz | BE
- [ <;( X%  |CORE%|CORE% PR 1m| C52 2 LABORATORY TESTING
w w = w
o z
22 S EH
J211.| Good quality dark grey to black L1 I
] SHALE T
_— - moderately to slightly
] weathered HE
g - weak
03] T
- T
] T RC 8
_24_: T
1 T
| T
] T
25208 RC?
] Excellent quality grey SANDSTONE ||
] - moderately to slightly T
_— weathered
] - very weak T
1 RC10
o] T
] T
| T
] 1] [RCN
_27_: T
] 1T
- 1T
1205 11
] Good quality dark grey to black L1
28+ SHALE
1054 - moderately to slightly E RC12
] weathered
- - weak 1]
g Poor quality black COAL ]
] - slightly weathered
29+ - weak T
] T
[ - RC13
] T
307 T
. T
- ] Very poor qudlity light grey 1] RC14
E CLAYSTONE ]
] - completely weathered
31 - extremely weak T
1 T
| ] RC15
01 4
1 L1
| 39 ] 1]

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

ES

12/5/16 ~ 2:56:47 PM
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Pages
() stantec BOREHOLE RECORD DSO7A
CLIENT Alberta Transportation NORTHING: _5654625 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33704 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __ 4/8/2016 to 4/8/2016 WATER LEVEL __ (2.6 m) 4/8/2016 DATUM _Geodetic
. FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
c CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
alx < & % 2 [toaL [soup %o | INDEX | G B
o g <;( < | CORE%| CORE % PR 1m| 052 2 LABORATORY TESTING
o B
32 CEELAEE LSS
~d Poor quality brown SHALE j: ek ~
17 1|- highly weathered :
| - extremely weak 1]
] Fair quality dark grey SANDSTONE T
1 - slightly weathered RC16
| 53] -weak T
- d quality below 33.5 .
E - good quality below 33.5 m
] 1
_34_: T
] T |rRC17
- - ]
] T
_35_: - fair quality below 35.0 m N
] 1
- ] 1
] T |RC18
36 T
] T
[ 1
] 1
_37 124
] Fair quality dark grey SHALE L1
] - highly weathered T RC19
| ] - weak
1 1]
33 Tlios I
] End of borehole (38.0 m)
] - borehole slough to 9.0 m and
| water at 2.6 m upon completion
1 - borehole backfilled with
] cuttings, bentonite seals
R placed from 0.3 mto 0.5m
e and8.5mto 9.0m
o
41
42 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  2:56:47 PM
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Page 1 of 2
() stantec BOREHOLE RECORD DS08
CLIENT Alberta Transportation NORTHING _5654582  proJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33713 BH SIZE $S:150mm
DATES BORING 2016/04/06 WATER LEVEL  _(0.0 m) 4/6/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ B 5 | — GRAIN SIZE ‘ ‘ , ,
€ Z 2= IS a ANALYSIS T T T T
| 9 SOIL DESCRIPTIO < |3 x| £y |8e
™ e IL DESCRIPTION clfllw 2|z 2 % 0 — WATER CONTENT Wpoow W
u > ,§§ e > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
= & |z 2 5 2 [23<| 5| B | |B| STANDARD PENETRATION TEST,
o S 27| 3|2 || 5| blowsozom o
o 6|8|5|0
| 123441 S| > 20 40 60 80
13234241 TOPSOIL /5
1 ‘ : . , /R 1 {200 12 °
] Stiff to very sfiff, brown, medium /
- ] plasticity clay (CI) TILL / 5 — —]
] - silty, sandy, trace gravel, damp
- 1 3|275| 16 °
| _ - tfrace coal specks below 1.3 m / 4 | ]
] % 5| 350
-2 /
] % 6 |275| 18 °
] % o Bs| 7
-3 e
] / o flss| 8 |325] 16 °
] % BS| 9
| 4 ] - evidence of cobbles /
1 between 3.8 m-4.1 m /o
] - hard below 4.0 m / S§110] 300 | 39 Lt
] o [ | ]
1 - dry to damp below 4.5 m %-::.""’ By L 11
1 /0 SS| 12| 300 | 44 °
- 5 _- /
- % ss |14 400 | 40 — ° —|
. ] % A Bs| 15 5.1 [26.3]34.9(337
] % ss |16 250 | 50+ °
] / A Bs [ 17
-7 ] % ST| 18] 300
] % ss|19] 375 | 46 - ° ]
/ ST BS 170
[, 7
1 / SS | 21| 400 | 40 'Y
i _ % BS | 22 5.6 |24.3|38.0(32.1 B N
e _: /
] % Iss 23 | 400 | 39 e
10+ //

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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Page 2 of 2
() stantec BOREHOLE RECORD DS08
CLIENT Alberta Transportation NORTHING 5654582 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33713 BH SIZE $S:150mm
DATES BORING 2016/04/06 WATER LEVEL (0.0 m) 4/6/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 |d = GRAIN SIZE | , , ;
S =z = > A ANALYSIS T T T T
; @] = v £ w |m»
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
u > ,§§ 2> | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o 5127 |2 5 2 3<|3 B __ | 8| STANDARD PENETRATION TEST,
- O <7 |zl2 ¥ > | blows/0.30m ®
] bt gl=l=
10 ~ Ola]|5 |0 20 40 60 80
1 Stiff fp yery stiff, brown, medium / 7T Bs | 24
] plasticity clay (Cl) TILL : - :
E— - silty, sandy, trace gravel, damp /// ST 125 1200 L - o
] % SS | 26| 400 | 40 [ ] - )
—11{ /// - i
] / 4 8s | 27
1] 7
B _ - gravel layer from 124 mto 12.5m Z I 3128 425 | S0+ — ® —]
- 13 %
1122101 / 8 :
— ] Very poor quality brown (inferred) 29 — —
] MUDSTONE/CLAYSTONE
E - completely weathered 30 | 400 | 50+ ®
- 14 - extremely to very weak
1 1219.61 al
15 Bedrock encountered at 13.4 m
] - Coring commenced af 14.8 m (see
i rock coring log for details) 321 0
- - Borehole advanced in bedrock . - ]
] f0 39.8 m - .
] - Sloughing at 4.9 m
- 16 upon completion
- 17
- 18]
- 19
- 20 . , .
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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() stantec BOREHOLE RECORD

DS08

CLIENT Alberta Transportation NORTHING: _ 5654582 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33713 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/6/2016 to 4/6/2016 WATER LEVEL _ (0.0 m) 4/6/2016 DATUM _Geodetic
. FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
c CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup %o | INDEX | G B
- g <;( gﬂé CORE % | CORE % PR 1m| Q62 EZ LABORATORY TESTING
o B
H3
1 Overburden - See Soil Log for i
] y overburden description
- | Very poor quality brown (inferred) |-
] MUDSTONE/CLAYSTONE T
] - completely weathered
| 1 4] - extremely to very weak HE
] 1T
- - T
J2194 T
151 Poor quality brown L1
[ ] CLAYSTONE/MUDSTONE T [RC33
] - completely weathered
1 - extremely fo very weak HE
I~ - fair quality below 15.4 m
] vty 1]
16 1]
] L] |rc34
| T
7] ) L]
] - very poor quality,
] grey below 17.0 m T
- T
] [T [RC3s
-8 T
] T
- - very weak to weak T
] below 18.4m T
19 T
] T [RC36
- 1T
] - 0.4 m thick sandstone
0] layer at 19.6 m HE
] - poor quality below 20.0 m T
] 1T
[ T
] T RC37
| 51
1 T
] T
R - very poor quality T
] below 21.5m
] T
_22_-
] . RC38
| T
] T
1,114 - 0.2 mshale layer af 22.7 m _—
23 !
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

ES

12/5/16 ~ 2:56:50 PM
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T ageo

() stantec BOREHOLE RECORD DSO08

CLIENT Alberta Transportation NORTHING: _ 5654582 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33713 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/6/2016 to 4/6/2016 WATER LEVEL _ (0.0 m) 4/6/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
W > RS 2 |oaL |souo | INDEX gox | &%
- g <;( < CORE % | CORE % PER 1m QEz E LABORATORY TESTING
@ z
23 i EH
E Very poor quality grey SANDSTONE L1 o
] - slightly to moderately weathered T
| - weak to medium strong
] T |Rc39
] 1]
24 104 ——
y Very poor to good quality grey 1]
] SHALE
- - slightly to moderately weathered L] |Rc40
] - very weak to weak 1]
_25_: T
] A RC41
_ 1T
] 1T
(26 T
] T
- T
] 1] RC42
27 T
~ 1 T
] Fair quality grey CLAYSTONE 1]
R - moderately weathered
28 - extremely to very weak HE
] T
] RC43
. T
] Fair quality black L1
E ANTHRACITE/SHALE T
27 .s4 - With heavy coal
] Good quality grey SHALE L1
| - slightly weathered
i - weak 1]
] - coal seams 1]
30 T |[RC44
- ] 1]
=1 T
] . RC45
[ 1T
] 1T
32 - extremely to very weak from T
] 31.9mto32.6m
] T
] 1
] T
33
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  2:56:51 PM
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() stantec BOREHOLE RECORD

DS08

CLIENT Alberta Transportation NORTHING: _ 5654582 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33713 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/6/2016 to 4/6/2016 WATER LEVEL _ (0.0 m) 4/6/2016 DATUM _Geodetic
. FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
c CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
|2 DESCRIPTION T |52 RECOVERY o
& | < < || B2 RQD. | FRACT.| < 2
alx < & % 2 [toaL [soup %o | INDEX | G B
- g <;( < | CORE %| CORE % PR 1m| Q62 2 LABORATORY TESTING
o B
33 ECLAES S S
R Good quality grey SHALE LT[ [RC46 2
] - slightly weathered
| ] - weak .
] - coal seams 1]
] - excellent quality
| 34 below 33.7 m .
1 1T
] T
] 1T
] T
] 1T
1 - good quality HE
[~ ] below 35.3 m
] T
—36—: T
1 T
| T
1 T
371 T
] T
- T
] T
38 T
I i 1T
| - excellent quality, weak
] fo medium strong 1]
] below 38.3 m T
39 T
- 1T
T1944 —
[ 40 End of borehole (39.8 m)
] - water at surface and slough
] at 4.9 m upon completion
1 - borehole backfilled with
] cuttings, bentonite seals
R placed from 0.5 mto 1.2m
] and 15.0 mto 39.8 m
41
42
431
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

ES

12/5/16 ~ 2:56:51 PM
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Page 1 of 1
() stantec BOREHOLE RECORD DS08A
CLIENT Alberta Transportation NORTHING 5654582  proJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33713 BH SIZE S$:150mm
DATES BORING _2016/04/06 WATER LEVEL (dry) 4/6/2016 DATUM Geodetic

m)

DEPTH (

I
o

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
E =l — GRAIN SIZE 0 80 120 160
Z 91z E A ANALYSIS | | | |
e} - 4 = L L v
2 SOIL DESCRIPTION Slxlw (8] 2|2 (28 WATER CONTENT W oow o W
> ,§§ 2 > | 2| w <>( <5 23 P __ | ATTERBERG LIMITS (%) —o—
- 5127 |2 5 2 [23<| 5 |E|=|B| STANDARD PENETRATION TEST,
. 0 <7 | 2| o || > blows/030m °
i o Si=1|2
1234.41 * O|a|5 |0 20 40 60 80
11234241 TOPSOIL TR
] Brown, medium plasticity clay (Cl) o
] TILL : - B
] - silty, sandy, trace gravel, damp
] A
—: ;. - .
E 3
] o
] B PT.SG [12.2]22.7(35.929.2 —H—
1 1228.41

End of borehole (6.0 m)

- Borehole advanced adjacent to
DS08 to collect large bulk
samples

- Borehole open and dry
upon completion

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DS09
CLIENT Alberta Transportation NORTHING 5654660  pPrROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33603 BH SIZE ODEX:150mm
DATES BORING 2016/04/28 WATER LEVEL (0.0 m) 4/28/2016 DATUM Geodetic

m)

DEPTH (

I
o

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)

€ o 40 80 120 160

£ 5 | = GRAIN SIZE , , 2 ,

z e o g a ANALYSIS T T I I

@) — = w |Ww

2 SOIL DESCRIPTION Slxlw (8] 2|2 (28 WATER CONTENT W ow o W

> ,§§ 2 > | 2| w <>( <5 23 P __ | ATTERBERG LIMITS (%) —o—

= 5127 |2 5 2 3<|® B _ | 8| STANDARD PENETRATION TEST,

- O <7 |zlg ¥ > | blows/0.30m ®

o 613|510

1210.31 v | 20 40 60 80
1 Brown and grey silty GRAVEL (GM) | K .(j’-__(;
] - some sand, inferred cobbles, o H 6'-_.
— damp >]C:- N - |
T 10| o]
i (O -
] [ o
— :); CO’ o
] 0] 2 :-'_'o
] [ Dlo-”
- PANGE E | |
_ o] D o - |
] M\--9
- 1208.21 DTS
. Very poor quality grey to brown - 9
] (inferred) MUDSTONE - d B o
1.1207.61 —lo "

Bedrock encountered at 2.1 m

- Coring commenced af 2.7 m (see
rock coring log for details)

- Borehole advanced to 9.3 m
in bedrock

- Water at surface upon completion
of coring

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD

DS0¢9

CLIENT Alberta Transportation NORTHING: _5654660 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33603

BH SIZE _ODEX:150mm

DRILLING DATE _ 4/28/2016 to 4/28/2016 WATER LEVEL (0.0 m) 4/28/2016

paTUM _Geodetic

DEPTH (m)

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.

% | INDEX | w«
TOTAL _|souD o]
CORE % | CORE % PER Im| &

ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No

D

o

o

INDEX

=
LZDE
o
&
¥z
&
o

|
N

|
~O

1
~N
ca b b b b e b b b v by by

w3 WEATHERING

cdwa
. dws

)

LABORATORY TESTING

+ Wb

Overburden - See Soil Log for
overburden description

08.2

Very poor quality grey to brown
(inferred) MUDSTONE

Very poor to poor quality grey
MUDSTONE/CLAYSTONE
- highly to completely
weathered
- extremely to very
weak
- coal seams below 3.2 m

RC 1

RC 2

Fair quality grey SHALE

- slightly weathered

- weak

- coal seams

- clay (CH), claystone seam
at52m

- excellent quality below 5.2 m

RC 3

RC 4

- fair quality below 6.3 m

RC 5

RC 6

HHHHHHHHHHHHHHHHHHHHHHHHHEH HE

010

T
T T

End of borehole (9.3 m)
- water at surface upon completion
- borehole backfilled with

cuttings and a bentonite

seal placed from 2.7 m

to 9.3 m

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

ES

12/5/16 ~ 2:56:53 PM
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Page 1 of 1
() stantec BOREHOLE RECORD DS10
CLIENT Alberta Transportation NORTHING _5654634  proJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33568 BH SIZE ODEX:150mm
DATES BORING 2016/04/25 WATER LEVEL (0.0 m) 4/25/2016 DATUM Geodetic

m)

DEPTH (

I
o

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
€ o 40 80 120 160
£ 5 |@ = GRAIN SIZE , , , ,
z =S a ANALYSIS T T T T
©) o= o £ w (@ [}
E SOIL DESCR'PT'ON |<_: % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
> ,§§ 2 > | 2| w <>( <5 23 P __ | ATTERBERG LIMITS (%) —o—
o G127 121312 |23<|3|8| 5|8 sranpaArD PENERATION TEST,
- O <7 | 2| o || > blows/030m ]
o o Si=1|2
1210.24 v Ola |5 |0 20 40 60 80
1 Brown and grey, silty GRAVEL (GM) |7 |- -
] - some sand, inferred cobbles, o H
- moist ‘93 - —]
T 10|
] :2;
1 1209.04 D
1 Poor quality grey (inferred)
] MUDSTONE — —]
1 1207.44

Bedrock encountered at 1.2 m

- Coring commenced af 2.8 m (see
rock coring log for details)

- Borehole advanced to 15.4 m
in bedrock

- Water at surface upon completion
of coring

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33568

DS10

CLIENT Alberta Transportation NORTHING: _5654634 PROJECT No.__ 110773396

BH SIZE _ODEX:150mm

DRILLING DATE __4/25/2016 to 4/25/2016 WATER LEVEL __(0.0 m) 4/25/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z o) I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION T |52 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
ol@ < Bl %35 |on [sow % | INDEX | o B
[a) E @ ;( <§(¢z CORE % | CORE % PR 1m| 082 Eg LABORATORY TESTING
1) %) EpE= i
@ z
-0 Y ELEEE
1 Overburden - See Soil Log for i
] overburden description
1]
2090
1 Poor quality grey (inferred) L1
| ] MUDSTONE T
2] 1]
[~ 1T
] {0)  ——
E Very poor quality grey MUDSTONE 1]
| 3] RC 1
] to SHALE T
i - slightly to highly weathered
] - extremely to very weak 1]
~ ] - coal seams/staining
i - fair quality below 3.2 m T
4] T |rc2
] T
| ] 1]
| 5] 1T
] 1]
| ] [T] |rRC3
R - 0.3 m thick claystone/
] bentonite layer at 5.5 m 1]
o] 1]
] 1]
- 1]
] T
] T
] T
b - clay/mudstone seam at 7.6 m RC 5
] - very poor quality shale, 1]
-8 very weak to weak T
i below 7.6 m
| — |re s
] T
. ] T
] T [rc 7
B _: - good quality below 9.3 m T
] 1T
o7 1]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

ES

12/5/16 ~ 2:56:54 PM
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Page
() stantec BOREHOLE RECORD DS10
CLIENT Alberta Transportation NORTHING: _5654634 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33568 BHSIZE _ODEX:150mm

DRILLING DATE _ 4/25/2016 to 4/25/2016 WATER LEVEL (0.0 m) 4/25/2016 DATUM _Geodetic

FX-FRACTURE F-FAULT

SM-SMOOTH FL-FLEXURED

BC-BROKEN CORE

'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
I z o) I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
— —
T |2 DESCRIPTION T |52 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
W= < [El$2 |om |sow Fo| NPEX) sby | EX
o g <;( X% |corex|core% PR 1m| 052 2 LABORATORY TESTING
w = w
o z
10 2392|8898 8398|»ong 2308 [so2588
E [ ] [RC8 s CREol W2
] o:
- 1994
p Good quality grey SANDSTONE L1
] - slightly weathered T
112 - very weak to weak
] - coal seams
] T
| 1987
b Good quality grey SHALE RC 9
] - slightly weathered T
P - very weak to weak
i - coal seams
] 1
] 1
] 1T
- 3
] T |rC10
[ 1T
] 1
—14—: - fair quality below 13.9 m L
] T
| T
] T1 [RCN
11954
H 5 Fair quality grey MUDSTONE 1]
] - moderately to highly weathered T

1044 - Exiremely weak

End of borehole (15.4 m)
- water at surface upon completion
- borehole backfilled with

cuttings and a bentonite

seal from0.2mto 154 m

T T iR
I I A

T T
D S B U B

1\
o

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/5/16  2:56:54 PM
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Page 1 of 1
() stantec BOREHOLE RECORD FBO3
CLIENT Alberta Transportation NORTHING _5654227  PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33399 BH SIZE ODEX:150mm
DATES BORING ~_2016/03/24 WATER LEVEL (2.9 m) 3/24/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
B _. 40 80 120 160
_| £ 5 | £ GRAIN SIZE , , , ,
[S z =S a ANALYSIS l l T T
; @] = v £ w |m»
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
u > ,§§ 2> | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
= Gl |2 5 2 3<|3 B __ | 8| STANDARD PENETRATION TEST,
w o <7 2| o8| x| blowsosom g
e Ols5|l=|R8
| o f1214.65 Ols|& |0 20 40 60 80
i Compact, dark brown SILT (ML) 2.
] - sandy, frequent rooflets, 6"-_ SS| 1250 | *
_ occasional organics, damp L — —
] fo moist o . W SS| 2|45 | 11 e o
- 19 1213.55 o
1 1213.35| Dark, brown silty SAND (SM) -
[ ] \- moist P.° o B o
] Dense to very dense, brown, grey P ,° o :
i and black well-graded GRAVEL POl 3313|2020 °
-2 (GW) . P _° SS| 4 | 450 | 50+ s25l363] 98 | 140 .
] - sandy, frace silt, damp b o
I oo - |
i o
p © o
p o
i © o
- 3 — (e}
g o o
. o 5 W sSS| 5225 36 °
o Oofr-
| ] ° ¥ | ]
1 1210.95 °o° - SS|6A| 700 | 50+ [e} ]
] Very poor quality (inferred) 5568 90 ©
- 4 SANDSTONE
1.1210.35 .
] Bedrock encountered at 3.7 m | .
] - Coring commenced af 4.3 m (see
i rock coring log for details)
. - Borehole advanced in bedrock
] fo7.8m
] - Groundwater at 2.9 m and
] sloughing at 3.6 m - 7
] - Groundwater at 3.6 m during
] ODEX
- 6 __
L 7 _:
L8 _:
e _:
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33399

FBO3

CLIENT Alberta Transportation NORTHING: _5654227 PROJECT No.__ 110773396

BH SIZE _ODEX:150mm

DRILLING DATE 3/24/2016 to 3/24/2016 WATER LEVEL (2.9 m) 3/24/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z o) I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
W > < B S5 |om |sow % | INDEX | o £z
[a) E @ ;( <§(¢z CORE % | CORE % PER 1m 85% Eg LABORATORY TESTING
1%} %) EpE= i
% z
] Overburden - See Soil Log for .
b overburden description
B _- ua -
] Very poor qudlity (inferred) L1
—4—: SANDSTONE T
10,
| 1 Poor quality light brown 1]
E SANDSTONE T RC7
. - slightly weathered
-5 - weak to very weak HE
] T
[~ N RC 8
¢ T
] T
[ 1]
| T
b - grey below 7.0 m T RC 9
- 1]
J204 -
| 51 End of borehole (7.8 m)
] - borehole slough to 3.6 m,
b and water at 2.9 m upon
- completion
] - borehole backfilled with
] cuttings and a bentonite
=9 7 seal placed from 2.0 m
] to3.2m
] O—:
H l—:
i 2_:
] 3_:
i 4_:
5]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:46:53 PM
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Page 1 of 1
() stantec BOREHOLE RECORD FBO4
CLIENT Alberta Transportation NORTHING 5654314 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33531 BH SIZE ODEX:150mm
DATES BORING 2016/03/23 WATER LEVEL (2.5 m) 3/23/2016 DATUM Geodetic

m)

DEPTH (

I
o

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
£ = |z — GRAIN SIZE 40 80 120 160
> Q> € A ANALYSIS | | | |
©) a |5 o £ w (@ [}
2 SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT Wo o w o WL
> ,§§ 2> | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
= Gl |2 5 2 3<|3 B __ | 8| STANDARD PENETRATION TEST,
. O <7 2|0 || x| blows/030m °
i Ols5|l=|R8
1214.23 = Ola |5 |0 20 40 60 80
1 1214.03 | Loose, dark brown SAND (SP) SS|T1A| 275 | 44 [}
] - some silt, frequent organics, SS | 1B
e rootlets, moist fo wet L —
1 Dense, brown well-graded SAND S$1 2| 350 | 50+ © o
. (SW)
] - some gravel, frace silt, frace
E rootlets, damp
. - no rooflets below 0.4 m - .
] SS| 3 | 300 | 36 [ ]
i SS| 4 | 525 | 50+ o e
_: 5150150 ®
E SS[EA 325 [ 50+ lo) ®
1.1210.83 B
] Poor quality brown to grey (inferred) — —
] SANDSTONE I
1121023 L

Bedrock encountered at 3.4 m

- Coring commenced af 4.0 m (see
rock coring log for details)

- Borehole advanced in bedrock
fo7.5m

- Groundwater at 2.5 m and
sloughing at 2.7 m

- Groundwater at 2.9 m during
ODEX

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.

(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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Paged
() stantec BOREHOLE RECORD FBO4
CLIENT Alberta Transportation NORTHING: _ 5654314 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB ODEX:150mm

BH SIZE

DRILLING DATE 3/23/2016 to 3/23/2016

WATER LEVEL

(2.5 m) 3/23/2016

paTUM _Geodetic

DESCRIPTION

DEPTH (m)
ELEVATION (m)

STRATA PLOT
WATER LEVEL

w

|
EN

L
w»

SAMPLE TYPE
RUN No.

FX-FRACTURE
CL-CLEAVAGE
SH-SHEAR
VN-VEIN

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

RECOVERY

TOTAL | SOLID
CORE % | CORE %

INDEX
INDEX

T
=
9]
Z
fim)
o
x
173

w3 WEATHERING

dwa
cdwa
. dws

LABORATORY TESTING

Overburden - See Soil Log for
10d overburden description

Poor quality brown to grey
(inferred) SANDSTONE

Very poor quality dark grey
| MUDSTONE

- highly weathered

\— very weak

e T

RC7

Very poor quality dark brown
CLAYSTONE
- extremely weak

08.3

RC 8

Very poor to poor quality light grey
MUDSTONE
- completely to highly
weathered
- very weak
- dark grey below 6.5 m

04 7

HHHHHHHHHEHHHH

RC 9

End of borehole (7.5 m)

- borehole slough to 2.7 m,
and water at 2.5 m upon
completion

- borehole backfilled with
cuttings and a bentonite
seal placed from 1.8 m
to2.4m

CID

b W

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

EST 12/5/16  4:46:54 PM
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Page 1 of 1
() stantec BOREHOLE RECORD FBOS5
CLIENT Alberta Transportation NORTHING 5654374 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33408 BH SIZE ODEX:150mm
DATES BORING 2016/03/23 WATER LEVEL (2.3 m) 3/23/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— E 5 |z - GRAIN SIZE 40 80 120 160
e - = > S a ANALYSIS T T T T
T ©) a |5 o £ w (@ [}
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
u > ,§§ 2> | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o 512121312 |a<|3|8 = | | STANDARD PENETRATION TEST, °
O < 6 'CC) BN | > | blows/0.30 m
m 2150 = O
| o [1213.26 > Ola|& |0 20 40 60 80
121316 Brown silty SAND (SM) e
] - frequent organics, rooflets, b°o s S| 11300 38 ®
- moist o |7, - |
. © Of.
1 Dense brown well-graded GRAVEL o °-Mss| 2300 28 o) ®
© Of -.
- (GW) Loole
] - sandy, frace to occasional o |-
. cobbles, damp P ole
- _- OOO .'_ : - —
] PoC°l° M ss| 3350 30 °
[ 5 ] ooo
] °o° SS| 4 | 275 26 590(33.1| 61 [19]0 °
] - damp to moist below 2.2 m b o
] o B o
: OOO
p © o
p o
- 3 - seepage at 2.9 m, wet °o°
i below 2.9 m °o° SS| 5150 | 24 o
1 © o
I ° | ]
] Po° SS| 6 | 400 | 15 oe
T © o
- 4 - ooo
1.1208.96 oo
] Bedrock encountered at 4.3 m | ]
] - Coring commenced af 4.3 m (see
i rock coring log for details)
L 5 ] - Borehole advanced in bedrock
] fo7.7m
] - Groundwater at 2.3 m and
] sloughing at 2.6 m - 7
] - Groundwater at 2.9 m during
] ODEX
- 6 __
L 7 _:
L8 _:
e _:
10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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T ageuoo

() stantec BOREHOLE RECORD FBO5

CLIENT Alberta Transportation NORTHING: _5654374 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33408 BH SIZE _ODEX:150mm
DRILLING DATE 3/23/2016 to 3/23/2016 WATER LEVEL (2.3 m) 3/23/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup %o | INDEX | G B
= g <;( 2 & |CORE%| Core% PER 1m gég %2 LABORATORY TESTING
@ z
] Overburden - See Soil Log for .
094 i
I [\Overburden description 7T
[~ Poor quality grey MUDSTONE RC 7
] - slightly weathered [T ]
| 5] - very weak T
] 1 [RC8
B 1]
| 4 T [RC 9
] - 30 mm thick high plastic clay
] infill at 6.9 m T
B _: -25mm thick high plastic clay [T
_7_; infillat 7.1 m 11 |rci0
4206 —
] Very poor quality dark brown 1]
L SILTSTONE T
J20s4 - highly weathered
] - extremely weak
-8 - 25 mm thicksiltinfill at 7.3 m
] - 10 mm thick silt infill at 7.4 m
| - 30 mm thick silt infill at 7.6 m
] End of borehole (7.7 m)
] - borehole slough to 2.6 m,
-9 and water at 2.3 m upon
i completion
] - borehole backfilled with
I~ cuttings and a bentonite
] seal placed from 1.8 m
1 0] to2.6m
-1
-2
i 3_:
] 4_:
i 5_:
6]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:46:55 PM
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Page 1 of 1
() stantec BOREHOLE RECORD FBOS
CLIENT Alberta Transportation NORTHING _5654471 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33472 BH SIZE ODEX:150mm
DATES BORING _2016/03/22 WATER LEVEL (2.0 m) 3/22/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= i 40 80 120 160
| E 5 | = GRAIN SIZE , ‘ 2 ,
S z =S a ANALYSIS T T T T
; o o3 o £ w |m»
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
u > ,§§ 2> | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o G 1213 12 |23<|3|8| 5|5 sraNpArRD PENETRATION TEST,
- O <7 3| 2| 5| blows/o3om [ ]
= AEERES
Lo 1212.90 | 20 40 60 80
] 2128 Compact, brown SAND 0\_) Q AN . 100 25 L
1 \— some silt, moist, rootlets / oMo S| 2 o}
- ] Dense, brown, poorly-graded :)o Ci_: 0 [ ]
] GRAVEL (GP) O fo-.
7 - some sand, damp SO
] o 'C:)j-o
] D 0 | _ ]
] QO SS| 3 |175| 43 [ ]
L o ] 060!'
] > fl ss| 4 33 79.6/17.0| 2.6 | 0.8 |0 ®
] o) 0]
- 5’6 by — —
] -inferred seepage at 2.6 m o (-
L 3 ] ™ fia
] - wet below 3.0m qe
] o3 SS| 5| 260 | 43 [ ]
[ ] 0Q [ |
4 a
1 19001 o ss| 6 | 400 | 36 o °
L 4 ] Poor quality grey (inferred) | I 3
1 1208.7| MUDSTONE/CLAYSTONE I
] Bedrock encountered at 3.8 m
— ] - Coring commenced af 4.2 m (see — —
1 rock coring log for details)
| 5 ] - Borehole advanced in bedrock
E fo7.7m
] - water at 2.0 m and
] sloughing at 2.9 m, - —
L ¢ _:
L 7 _:
L8 _:
e _:
-10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD FBO6

CLIENT Alberta Transportation NORTHING: __ 5654471 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33472 BH SIZE _ODEX:150mm
DRILLING DATE 3/22/2016 to 3/22/2016 WATER LEVEL (2.0 m) 3/22/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION T |52 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup % | INDEX | o o
é [ <;( X%  |CORE%|CORE% PR 1m| Q62 Eg LABORATORY TESTING
(%] (%] = w
@ z
] Overburden - See Soil Log for .
b overburden description
: o
| 4] Very poor quality dark grey L1
b MUDSTONE T
. - highly weathered RC 8
- - extremely to very T
] weak
] 1]
|- 5
12 1]
] Poor quality light grey SANDSTONE [ L] |[RCY
[~ - highly weathered
] - weak 1]
¢ T
] - fair quality, highly fo T
I moderately weathered ]
] below 6.2 m
e [T [rci0
] T
- 1]
05.2
] End of borehole (7.7 m)
-8 - borehole slough to 2.9 m,
b and water at 2.0 m upon
i completion
- - borehole backfilled with
] cuttings
_9_:
] O—:
-1
i 2_:
] 3_:
i 4_:
5]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:46:56 PM
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() stantec BOREHOLE RECORD FBO7
CLIENT Alberta Transportation NORTHING _5654569  proJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33538 BH SIZE ODEX:150mm
DATES BORING 2016/03/22 WATER LEVEL (2.4 m) 3/22/2016 DATUM Geodetic

m)

DEPTH (

I
o

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
B o 40 80 120 160
£ '6 i} 3 GRAIN SIZE | | | ;
z =S a ANALYSIS T T T T
2 SOIL DESCRIPTION SlElw (8 x| 2|88 WATER CONTENT W oow o W
> ,§§ 2> | 2| w <>( <5 23 P __ | ATTERBERG LIMITS (%) —o—
o 5127 |2 5 2 3<|3 B _ | 8| STANDARD PENETRATION TEST,
- 0 <7 | 2| o || >]| blows/030m ]
o o Si=1|2
1212.40 O|a|5 |0 20 40 60 80
1 12122] Organic silty SAND (SM) TP
] _ moi o1
1 \- moist, rootlets 0l W ss| 1 |25 | &2 o o
] Very dense, brown and grey, :)O . [ ]
] poorly-graded GRAVEL (GP) O
] - some sand, dry o
1 :)O SS| 2 | 350 | 50+ 79.0(18.1| 2.1 | 0.8 |O ®
] o%
] o | _ ]
] :)O |
] 0% 55
e o '..
: o %y
. 0Q | ]
] ) oy
] - inferred seepage at 2.6 m )O
] ‘:% SST 3T 0 I3 e
1 120895 :)O SS| 4 | 600 | 38 (o] ()
7] Rafted (inferred) MUDSTONE | — ]
e SS| 5
1 1208.4 [
1 Dense black, grey, and brown o~
] GRAVEL (GP-GW) 5 O
— - some sand, saturated OO | ]
] © SST6 1750 %5 (3PN
1 12075 o (Y o, O .
. Poor quality grey (inferred | ss| 8 50+
1 12072 quality grey {i ) I

\MUDSTONE/CLAYSTONE

Bedrock encountered at 4.9 m

- Coring commenced af 5.2 m (see
rock coring log for details)

- Borehole advanced in bedrock
15.0m

- water af 2.4 m and
sloughing at 2.4 m

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD

CLIENT Alberta Transportation

PROJECT SR1 - Off Stream Reservoir, Springbank, AB

NORTHING: 5654569  PROJECT No.
ODEX:150mm

BH SIZE

DRILLING DATE 3/22/2016 to 3/22/2016 WATER LEVEL

(2.4 m) 3/22/2016

FBO7

110773396

DATUM _Geodetic

FX-FRACTURE F-FAULT
CL-CLEAVAGE  UN-JOINT
SH-SHEAR P-POLISHED
VN-VEIN S-SLICKENSIDED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

DESCRIPTION RECOVERY

TOTAL | SOLID
CORE % | CORE %

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL

|
[¢,]

1
o~
o b b b by

|
~N

L
N
1

ST I A TS S

SAMPLE TYPE
RUN No
o
)
o

INDEX
INDEX

T
=
9]
Z
fim)
o
x
173

w3 WEATHERING

cdwa
. dws

)

LABORATORY TESTING

Overburden - See Soil Log for
overburden description

Poor quality grey (inferred)
073 MUDSTONE/CLAYSTONE

e

Fair quality grey MUDSTONE
- slightly to moderately
weathered, very weak

RC 9

062

Fair quality grey SILTSTONE

- slightly weathered, very [ RC10

weak to weak

Fair quality grey MUDSTONE
- slightly to moderately

\_Wweathered, very weak i

Fair quality grey SILTSTONE
- slightly weathered,

very weak to weak
- 100 mm thick rubble zone

RC11

RC12

RC13

RC14

Fair to good quality SANDSTONE

——

@%— slightly weathered, weak

W Poor to fair quality SILTSTONE
- slightly weathered, very
weak

Fair to good quality SILT SHALE

RC15

T S

- fresh to slightly weathered,
\_very weak /1
Fair to good quality SILTSTONE
- fresh to slightly weathered,
very weak

RC16

?
HHHHHHHHHHHHHHHHHHHHHHHHHHH A HH H S

End of borehole (15.0 m)

- borehole slough to 2.4 m,
and water at 2.4 m

- borehole backfilled with
cuttings and a bentonite

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/5/16  4:46:57 PM




o oo Page 2 of 2

T ageuov

() stantec BOREHOLE RECORD FBO7

CLIENT Alberta Transportation NORTHING: _ 5654569 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33538 BH SIZE _ODEX:150mm
DRILLING DATE 3/22/2016 to 3/22/2016 WATER LEVEL (2.4 m) 3/22/2016 DATUM _Geodetic
FX-FRACTURE  F-FAULT SM-SMOOTH  FL-FLEXURED ~ BC-BROKEN CORE
€ CL-CLEAVAGE ~ JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | & | w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
£z o |z & VN-VEIN S-SLICKENSIDED ~ PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION z 5=2 RECOVERT o
o | < < |x| 22 R.Q.D. | FRACT. T z
alx < & % 2 [toAL [soup %o | INDEX | G Bz
= %, ;( 2 & | CORE%| Core % PER 1m gé% %2 LABORATORY TESTING
© z
Ep
] seal placed from 0.6 m : o
] fo1.8m
H 7
SE%
9]
_20_:
21
22
_23_:
_24_:
_25_:
—26—:
27
28 |
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:46:57 PM
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D.3

Diversion Channel
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Page 1 of 2
() stantec BOREHOLE RECORD DCO1
CLIENT Alberta Transportation NORTHING _5654706  pPROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33749 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/04/12 WATER LEVEL (artesian) 2016/04/12 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— E s |d - GRAIN SIZE 40 80 120 160
£ > Q> € A ANALYSIS | | | |
T ©) a |5 o £ w (@ [}
E E SOIL DESCR'PT'ON |<_: % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& < izl sz B <25 ¥ | ATTERBERG LIMITS (%) —o—
= Gl |2 5 2 [23<| 5| E|=|B| STANDARD PENETRATION TEST,
. O <7 2|2 || x| blows/030m °
o Ols5|l=|R8
| o [1235.80 Ols|& |0 20 40 60 80
1 12354 | TOPSOIL 7
] Very stiff to hard, light brown,
] medium plasticity clay (Cl) TILL [ ]
1 - silty, some sand, frace gravel,
L] mottled grey, moist BS| A 192 131 157|45.7|35.4
] ST| 1 | 435
) _:
] SS| 2150 | 16 | 153 °
L 3 ]
E ST| 3 | 250 3.2 |16.9]47.6|32.3 -
] - dark grey below 3.2 m
- SS| 4 | 450 | 45 124 — [ ] —
- sandy below 3.7 m
- 4 - light brown below 3.8 m
] BS| B 124 | 4.4 238|40.0|31.7 ——
E SS| 5| 450 | 50+ [ n7 ®
- 5 __
- ] BS| C ns | 4.5 (28.4(369(30.2[ ]
L ¢ _:
E SS| 6 | 450 | 45 | ns ®
L 7 _:
E SS| 7 | 450 | 42 | 137 ®
- 8 T
] - some gravel below 8.1 m
] BS| D 127 [11.1]24.6|368|27.5] 7 bk ]
e _:
] - damp below 9.1 m
] SS| 8| 325 | 28 (
- 10

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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Page 2 of 2
() stantec BOREHOLE RECORD DCO1
CLIENT Alberta Transportation NORTHING _5654706  PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33749 BHSIZE SS:150mm, HS:200mn1
DATES BORING 2016/04/12 WATER LEVEL (artesian) 2016/04/12 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= r 40 80 120 160
_ £ 5 |d — GRAIN SIZE | , , ;
€ Z 2= 1S a ANALYSIS T T T T
T O = | £ |w Do
E Z SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
u > ,§§ e > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o & |z 2 5 > 5 <| 5 ||~ || STANDARD PENETRATION TEST,
. 0 <7 |zl2 ¥ > | blows/0.30m °
| bt S| = ~
* Ola |5 |0 20 40 60 80
- 10 1 /
1 s
114 Very poor quality (inferred) SS| 9 | 300 | 50+ L
i MUDSTONE
1 1224.4| - completely weathered
I \- extremely weak — ]
] Bedrock encountered at 10.8 m.
[ 10 - Coring commenced af 11.4 m (see
E rock coring log for details)
i - Borehole advanced in bedrock
] t0 30.5m . —
] - Groundwater was observed
] flowing over the top of the
- 13 casing at the end of drilling
1 - Groundwater was noted at 2.5 m
] above ground surface [ o
- 14
- 154
- 16
17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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Peaged
() stantec BOREHOLE RECORD DCO1
CLIENT Alberta Transportation NORTHING: _5654706 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33749 BH SIZE _SS:150mm, HS:200mm

DRILLING DATE __4/12/2016 to 4/12/2016 WATER LEVEL __[artesian) 4/12/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
W > RS 2 |roraL |[soup Fo| NPEX) sby | EX
- g <;( < CORE % | CORE % PER 1m QEE E LABORATORY TESTING
@ z
-0
1 Overburden - See Soil Log for i
] overburden description
s
] Very poor qudlity (inferred) L1
H 1 MUDSTONE T
] - completely weathered
12044 - €Xtremely weak E
— Poor quality light grey MUDSTONE
p - completely weathered T
] - extremely weak
10 T RC10
E - very poor quality
] below 11.4 m T
i _: - light brown below 12.5 m EE
] T
H 3+
b - dark grey below 13.0 m L
] T [RCN
- T
] T
147 1]
T [RC12
[ T
] 1T
157 1 [RC13
] 1
] T [RC14
] T
] 1T
| [ T} |rRC15
] 1
L7, T
b Very poor quality grey SHALE L1
] - highly to moderately T
~ ] weathered
1 - weak T
] RC16
6] 1]
] 1
- T
] T
19 T
L [re17
- 1]
] 1T
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:12:27 AM
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T ages

() stantec BOREHOLE RECORD DCO1

CLIENT Alberta Transportation NORTHING: _5654706 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33749 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE 4/12/2016 to 4/12/2016 WATER LEVEL (artesian) 4/12/2016 DATUM _Geodetic
. FX-FRACTVURE F-FAULT SM-SMOOTH FL-FLEX\L}RED BC-BROKEN CORE
_|E I iy
é z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup %o | INDEX | G B
- [ <;( X%  |CORE%|CORE% PR 1m| Q62 EZ LABORATORY TESTING
(%] (%] = w
% z
20 :
E Very poor quality grey SHALE LT ] e .
] - highly to moderately T
| weathered
] -weak T
] - dark grey below 20.0 m T RC18
01
] 1
] 1
] 1
oo T
] o RC19
| 1
I 1]
_23_: 1]
] o RC20
| ] T
E - fair quality below 23.6 m 1]
247 L ke
] T
- T
] T
5]
R - poor to fair quality, slightly to L
] moderately weathered HE
1 below 25.0 m
- 1
261
b - coal seams between 26.0 m L]
] and 27.5m T
[~ ] 1
] T RC23
7 T
] 1
i _: - highly fo moderately 1]
] weathered below 27.5 m T
o8]
i 1]
] T RC24
i 1]
o 1]
b - completely weathered, T
] extremely weak
| below 29.0 m T
] - slightly weathered, weak T
] below 29.5 m RC25
30|
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:12:28 AM
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@ Stantec

BOREHOLE RECORD

DCO1

CLIENT Alberta Transportation NORTHING: _5654706 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB $8:150mm, HS:200mm
DRILLING DATE 4/12/2016 to 4/12/2016 WATER LEVEL (artesian) 4/12/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT
E CL-CLEAVAGE  JN-JOINT
— | = — = w SH-SHEAR P-POLISHED
I z o) w| a VN-VEIN S-SLICKENSIDED
g o) R v =g
T = DESCRIPTION : =l B4 RECOVERY Qb o
o | = Q. T z
w[ > [ [T % [ ]
o o é '<;T: 35 JAoar Y P %é £2 LABORATORY TESTING
) %] E= i
< B
30 £398 23981899 £225

053

&

&
K>

....I....‘T)....I....I

T 5 T R
1

&

N I A I, AP I

&
J

,,,,.,,,,‘f’,,,,.,,,,.

b
0

End of borehole (30.5 m)

- borehole slough to 15.0 m

- Artesian conditions
observed, with water
levels recorded in hollow
stem annulus up f0 2.5 m
above ground surface

- borehole backfilled with
cuttings and a bentonite
seal placed from surface
to?.1m

IS
S

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

12/7/16  10:12:28 AM
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Page 1 of 2
() stantec BOREHOLE RECORD DCO2
CLIENT Alberta Transportation NORTHING 5654722 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33618 BH SIZE $S:150mm
DATES BORING _ 2016/04/07 WATER LEVEL  _(dry) 2016/04/7 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= _ 40 80 120 160
_ £ 5 | — GRAIN SIZE , , , ,
€ - = > S a ANALYSIS T T T T
T ©) a5 o £ w (@ [}
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& < Sl S (2] & <25 8| < __ | ATTERBERG LIMITS (%) —oc—
= 5127 |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
. 0 <7 2|2 |8 | x| blows/030m °
e Ols5|l=|R8
| o [1233.32 Ols|& |0 20 40 60 80
. TOPSOIL 20
1.1233.02 U 11200 7 o
] Firm fo sfiff, brown, high plasticity / o - | ]
] CLAY (CH) /
i - silty, frace sand, trace rooflets,
- damp / A 0.5 | 1.7 |40.7|57.1 5 |
] % 2| 400 15 el ©
L o ] / 5
1123112 /-
1 Hard, brown, medium plasticity clay /
- (CI) TILL / - L —]
g - silty, sandy, trace gravel, / 3 o
] dry to damp /
- 3] - inferred cobbles below 2.9 m / |
] % 4 | 400 CU.k Y o
] / 5| 300 | 43 o °
L 4 _: %
% 6 o
1 - some gravel below 4.6 m /
] / 7 7 | 300 | 43 19.9(21.6|29.7(288| O} e
] / ol Bs | 8 o
- 6] / -
1 - brownish grey, trace gravel / 0 Z 1 100 o0+ o o
| below 6.1 m %;: | o
L 7 ] Z;: B PT | 8.8(22.9(39.3(29.0 oF+—+
| 5 _ _ oxidized seam at 7.8 m % 10 | 450 | 50+ 4.3 |27.3]37.6|30.8 - ®
] % 5 1 o)
- 9] / i
] %?';: 12| 150 | 41 o .
- ].1223.72 A - |
i o~
] JOE
10 D

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DCO2
CLIENT Alberta Transportation NORTHING _5654722  PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33618 BH SIZE $S:150mm
DATES BORING _2016/04/07 WATER LEVEL  _ (dry) 2016/04/7 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— E s |d - GRAIN SIZE 40 80 120 160
g > Q|5 3 A ANALYSIS | | | i
T ©) a |5 o £ w (@ [}
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
& < Sl &£z & N ES S S __ | ATTERBERG LIMITS (%) —oc—
o G127 121312 |23<|3|8| || sraNpARD PENETRATION TEST,
- 0O <7 |zl2 ¥ > | blows/0.30m ®
w = O -i_: —
10 ~ Ola]|5 |0 20 40 60 80
1 Very dense, brown and grey, clayey P2 X -
1 GRAVEL (GC) 3"6 - :
. - Sondy’ tfrace Si”, dry OO = BS| 13 56.1125.1(10.2|1 8.6 | _O . R
e _ . 0 i
1 inferred cobbles/boulders °6 STT21 750 T 50+ o °
] below 10.3 m D
] [*]
] QO
N o]
] %}5 | |
] Xe
] o
12 3(5
1.1221.12 2.
] End of borehole (12.2 m) - :
] - borehole dry and sloughing — 5 ]
g at92.9m - .
i - borehole backfilled with cuttings
- 13 and a bentonite seal from 0.5 m
] fo1.0m
N - drill ig moved over and re-drilled | N
1 at DCO2A due to sloughing
- 14
- 154
- 16
- 17
- 18
- 19
- 20 - , . .
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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Page 1 of 2
() stantec BOREHOLE RECORD DCO2A
CLIENT Alberta Transportation NORTHING _5654722  proOJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33618 BH SIZE $S:150mm
DATES BORING _2016/04/12 WATER LEVEL  (12.3 m) 2016/04/12 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
_ £ 5 | = GRAIN SIZE 40 80 120 160
£ z = o g a ANALYSIS T T T T
©) - = L w
= 2 SOIL DESCRIPTION S| w & > | 2 |8ar= WATER CONTENT We o w o WL
& < &( DZ >= S ] § < ; b" = _ | ATTERBERG LIMITS (%) —o—
o = 51z 7 |2 5 2 3<|® B | __ | 5| STANDARD PENETRATION TEST,
- 0O <7 | 2| o || >]| blows/030m ]
e o g = o
| o [1233.32 ~ Ola|& |0 20 40 60 80
1 TOPSOIL 0.
1 123302| 070 /
] Firm fo sfiff, brown, high plasticity / ©. - | ]
] CLAY (CH) /
g - silty, frace sand, trace rooflets,
g damp
L o ] % :_
11231.12 /-
1 Hard, brown, medium plasticity clay / A
- (CI) TILL / L —]
g - silty, sandy, trace gravel, dry to /
] damp /
- 3 /
] 7. i i
; 7
47 / =
] /o
[ ] / o [ -
: Za
- 5 %:j.
] -
B % B |
; %3
¢ 7
| % - -
] %3
7 _: %o
] /o
: 7
» 8—: /0
e / o
[ o _ - some gravel below 9.1 m %
] % 1| 700 | 50+ 150(22.4(35.6(270] 1 HE— | @ O
11223.42 /R
-10 o~

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.




Page98

Page 2 of 2

() stantec BOREHOLE RECORD DCO02A

CLIENT Alberta Transportation NORTHING 5654722  pROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33618 BH SIZE SS:150mm
DATES BORING 2016/04/12 WATER LEVEL (12.3 m) 2016/04/12 DATUM Geodetic

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
_| E =l — GRAIN SIZE 40 g 120 160
£ > Q> € A ANALYSIS | | | |
T o = v | £ | w @ 2]

E E SOIL DESCR'PT'ON |<£ % E g E 3 % Q= WATER CONTENT Wp W Wi
u > ,§§ e > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o 5z 2 5 2 [B23<| 5 |E|=|B| STANDARD PENETRATION TEST,

o | 2| o || | blows/0.30m o
Q < O C
& 2Slsl=|2R
10 Ola|& |0 20 40 60 80
] Very dense, brown and grey, clayey o™ Q
] GRAVEL (GC) 5l
- - sandy, frace silt, dry OOC;' - —
] ° 6
] o v
E 2|4 +
e D 00 | 50 °
] oo
] o (Sl
] X 3 599(258| 9.6 [ 47| ]
] OO 0 . E . .
1 o (M-
- 12 -seepage at 12.3m DR
] oFf
1.1220.92 ° Ao
- 4 | 400 | 50+ { ]
- Very poor quality (inferred) _I_[ — —
] CLAYSTONE o
g - completely weathered o
137 - extremely weak I
] _|_[ 5
] [
]4: 1219.37 SS| 6 | 250 | 50+ — ([ ]
] End of borehole (14.0 m)
] - borehole dry and sloughing
- at13.0m L —]
i - borehole backfilled with
] cuttings and a bentonite
— 157 seal from0.5mto 1.2m
- 16
- 17
- 18
- 19
20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DCO3
CLIENT Alberta Transportation NORTHING _ 5654804 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33806 BH SIZE $S:150mm, HS:200mn1
DATES BORING _2016/04/13 WATER LEVEL (2.4 m) 2016/04/13 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPay)
= » 40 80 120 160
| E 5 | — GRAIN SIZE ( ‘ , ,
€ - = > S a ANALYSIS T T T T
I o = v | £ | w @ 2
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& < Sl sz 8|2 (2585 __| ATERBERG LUIMITS ()  —o——1
e - G127 121312 |23<|3|8| 5|8 sraNpARD PENETRATION TEST,
- 0 <7 | 2|0 || >]| blows/030m ]
e Ols5|l=|R8
| o [1239.76 Ols|& |0 20 40 60 80
. TOPSOIL ek
1.1239.46 OPso ’/ B
] Stiff to hard, light brown, medium / | | o
] plasticity clay (Cl) TILL A
g - silty, sandy, trace gravel, frace / R A o
- coal, mottled grey, moist %;:
] % 1| 350 o
- - grey below 1.9 m /
] / 2 | 400 | 12 ®0
- / o | .
] / 9
1 / o]
| 5] 7
1 / 290 o
| % 250 | 42 o ° N
L 4 ] %
] / B 7.530.4|35.0(27.1 OH—
] % 5 | 350 o
- S i, /
] / g 6 | 400 | 50+ | os o °
= 7 - -
_ 7
] / d
e 78
] %o] ss| 7 | 450 o
7 E - some gravel, dry below 7.0 m Z C pr|128|26.4/35.7 252 oH {
] % 8 | 450 | 37 o °
- 8 / ]
] / 6]
| ] 8 | o
e o ...
] /0
- 9 4 1230.66 o
1 Very dense GRAVEL (GP) o~ SS| 9 | 100 | 50+ o L4
| ] - sandy, some silf, some clay, 56 = o
] saturated OO
N 0
] o
- 10 -

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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Page 2 of 2
() stantec BOREHOLE RECORD DCO3
CLIENT Alberta Transportation NORTHING _5654804  pProOJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33806 BHSIZE SS:150mm, HS:200mm
DATES BORING _2016/04/13 WATER LEVEL (2.4 m) 2016/04/13 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E - — GRAIN SIZE 40 80 120160
g > Q|5 3 A ANALYSIS | | | |
T ©) a5 o £ w )
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& < Sl S (2] & <>( 28| __ | ATTERBERG LIMITS (%) —oc—
o 5127 |2 5 2 3<|3 B _ | 5| STANDARD PENETRATION TEST,
- O <7 |zl2 ¥ > | blows/0.30m ®
w = O -i_: —
0 ~ Olo|a |0 20 40 60 80
10 .
E very dense GRAVEL (GP) 06 BS| D 38.9|29.9|18.6[12.7 a—
] - sandy, some silt, some clay, D
. saturated OO L —
N 0
] o
L %)
] 0 SS| 10| 300 | 50 (0] ®
. 0
1.1228.36 o\
] Very poor quality, light brown — —
] (inferred) MUDSTONE - :
i - extremely weak [
- 12
] = ss|11 ] 100 | 50+ o °
n ]3_'
] - grey below 13.0 m H
1 | [P BS | 12 o
] |2 — .
L 14
] [ :
] |
- 154
[, 63 1223.76
] End of borehole (16.0 m)
] - Groundwater at 2.4 m and 5 :
e sloughing at 9.1 m — - e
] - borehole backfilled with cuttings . ‘
- ] and a bentonite seal near surface
- 18
- 19
- 20 - , , .
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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() stantec BOREHOLE RECORD DCO4
CLIENT Alberta Transportation NORTHING 5654847 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33657 BHSIZE SS:150mm, HS:200mm1
DATES BORING 2016/04/14 WATER LEVEL (4.1 m) 2016/04/14 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
=3 . 40 80 120 160
= £ '6 i} — GRAIN SIZE | | | ;
S z = > S a ANALYSIS T T | |
.y o = o £ w | m»
& 2 SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT W oow o W
o < Sl &= & < 25| ¥ | ATTERBERG LIMITS (%) —o—
e o Gl |2 5 2 [23<| 5| B | |B| STANDARD PENETRATION TEST,
. 0 <7 2|2 |8 | x| blows/030m °
o o Si=1|2
|, [1238.00 Ols|& |0 20 40 60 80
b TOPSOIL
] A28 OPSO - — SS| 11200 | 15 [ ] o
] Hard, brown, medium plasticity clay
-] (CI) TILL — —
1 - silty, some sand, frace gravel,
[ ] dry to damp
] i Bs| 2 o
ST| 3 | 400 bUk Gs. [ 8.9 [17.4)37.5(36.2 o |
_2_:
] SS| 4| 175 | 41 o ®
_3_:
] SS| 5 | 400 | 50+ [N [ ]
— — - inferred cobbles/boulders — —
] below 3.4 m
= 4_: B
] /o..'.'
- /:j.é — -
1 5 WSS 6 [ 50 [50F o L
] /0
s %
] / i
] / o
L ] Y | ]
] o]
1 / -9
Ry /o"_-
] /:j.él SST 7 1100 [ 50+ )
] o
] /'-'.p | ]
] / o
E /'.'_'0
L 7 ] /0
: 7
I / L = O
: 7o
1 /:I SS| 8 | 450 | 50+ o °
- 8 - / o]
z 7
- ] o - ]
] .
_ 7
- 9 /.;-_o
; / OJ ss| 9| 75 | 50+ °
| _: /O | ]
] o
- 10 /

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DCO4
CLIENT Alberta Transportation NORTHING 5654847 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33657 BHSIZE SS:150mm, HS:200mn1
DATES BORING 2016/04/14 WATER LEVEL (4.1 m) 2016/04/14 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= r 40 80 120 160
_ B 5 |d = GRAIN SIZE , , , ,
S = = > A ANALYSIS T T T T
T o = v | £ | w @ 2]
E i SOIL DESCR'PT'ON |<£ % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
& < g 2l 2|8 <>( g B3 __ | ATTERBERG LIMITS (%) —o—
o 5127 |2 5 > 5 <| 5 ||~ || STANDARD PENETRATION TEST,
- 0O <7 |zl2 ¥ > | blows/0.30m ®
& 510 |l=|5
10 ~ Ola]|5 |0 20 40 60 80
1 Hard, brown, medium plasticity clay / Q d
] (CI) TILL / -
e - silty, some sand, frace gravel, /;: 3 — —
] dry to damp /c;):_'
E /°1 SS |10 225 | 42 o 0
] / o
1 / o]
E 7% u |
] /9
] / -9
127 / °)
] 9
] / SS|11]300 | 37 | (] ]
1 /6'
13- %"
_]4_: % SS| 12| 400 | 39 14.6(27.3|130.7|27.4 o——- @
. - greyish brown below 14.4 m / . ]
- 15 %
] / ss|13] 125 | 50+ °
- 16 /
E -seepage at 16.5m Z [ o
_]7_: 1220.8 SS| 14| 300 | 50+ 11.7(43.4|27.6|17.3 0O ®
1 Very poor quality, grey (inferred)
] CLAYSTONE I — —
g - completely weathered _l_l
] - extremely weak
B ]8__ - oxidation seams [
. [ S| 15| 400 | 50+ - 'y - —
1 12193 [ 5 :
] Bedrock encountered at 17.2 m.
- 19 - Coring commenced atf 18.7 m (see
i rock coring log for details)
] - Borehole advanced in bedrock
] f0 30.8 m B ]
] - Groundwater at 4.1 m and
|20 ] sloughing at 13.1 m
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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() stantec BOREHOLE RECORD DCO4
CLIENT Alberta Transportation NORTHING 5654847 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33657 BH SIZE $S:150mm, HS:200mn1
DATES BORING _2016/04/14 WATER LEVEL (4.1 m) 2016/04/14 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E - — GRAIN SIZE 40 80 120160
g = Q|5 3 A ANALYSIS i i i i
.y o = o £ w | »
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o < SRl S |2 & <>( g IS __ | ATTERBERG LIMITS (%) —oc—
e - Sz 7|2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- O <7 |zlg ¥ > | blows/0.30m ®
& 510 |l=|5
o ~ Ola]|s |0 20 40 60 80
1 - Borehole backfilled with cuttings
] and a bentonite seal from 0.5 m
- to40m — —
] - Borehole DCO4A advanced
] adjacent to DC04 to collect large
21 bulk samples
- 22
- 23
- 24
- 25
- 26
- 27
- 28
- 29
30 , . :
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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() stantec BOREHOLE RECORD DC04

CLIENT Alberta Transportation NORTHING: _ 5654847 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33657 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/14/2016 1o 4/14/2016 WATER LEVEL (4.1 m) 4/14/2016 DATUM _Geodetic
. FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
E SR MM, RS UIRC e
E ; 6 g é VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION E 85 2 recoveer [T o
% % < @ % 3 TOTAL _[sOLID % | NDEX 6%5 éé
- [ <;( X%  |CORE%|CORE% PR 1m| Q62 EZ LABORATORY TESTING
(%] (%] = w
@ z
H6
1 Overburden - See Soil Log for i
] overburden description
17
do20d
b Very poor qudlity grey (inferred) L1
| ] CLAYSTONE T
] - completely weathered
1 - extremely weak T
Ern - oxidation seams T
] T
o004 L] RC16
b Very poor quality grey CLAYSTONE
10 - completely weathered T
] - extremely weak
1 1]
[~ ] T [RC17
] 1]
20 T
] - brownish grey, highly to
p completely weathered, [T
- extremely to very weak T
g below 20.1 m
] 1]
21 11 [RC18
[ T
4214 T
] Fair quality grey SHALE
R - moderately to highly
22 weathered 1]
] - extremely to very weak 1]
- ] L1 |Rc19
] T
23 1]
] - slightly fo moderately 1
| weathered below 23.2 m T
247 T [RC20
] 1
[ 1T
] 1T
25+
1 1T
] 1T
[~ ] T RC21
] 1T
26
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:12:30 AM
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() stantec BOREHOLE RECORD DC04

CLIENT Alberta Transportation NORTHING: _5654847 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33657 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE _ 4/14/2016 1o 4/14/2016 WATER LEVEL (4.1 m) 4/14/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 I.I>.l & . VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup %o | INDEX | G B
= g <;( 2 & |CORE%| Core% PER 1m gég %2 LABORATORY TESTING
@ z
26 FEEEE
R Fair quality grey SHALE L1 e
] - moderately to highly T
| weathered
] - extremely fo very weak HE
] - slightly weathered, very
R weak fo weak below 26.2 m T
27 T [Rc22
] 1T
] 1T
o] T
] 1T
- A RC23
] T
_29_: 1]
. T
| ] T
1 T
307 Ll |rc24
] T
- ] T
120 1]
31 End of borehole (30.8 m)
[~ '] - borehole slough fo 13.1 m,
] and water at 4.1 m
1 - borehole backfilled with
~ ] cuttings and a bentonite
i seal placed from 0.5 m
] to4.0m
_32_-
_33_:
_34_:
_35_:
36 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:12:31 AM
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() stantec BOREHOLE RECORD DCO4A

CLIENT Alberta Transportation NORTHING 5654847 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33657 BH SIZE $8:150mm
DATES BORING 2016/04/15 WATER LEVEL _(dry) 2016/04/15 DATUM Geodetic

m)

DEPTH (

I
o

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
B _. 40 80 120 160
£ 5 | £ GRAIN SIZE , , ,
z =S a ANALYSIS l l T
2 SOIL DESCRIPTION SlElw (8 x| 2|88 WATER CONTENT W oow o W
> ,§§ e > > | w § <5 R = | ATTERBERG LIMITS (%) —o—
o 5|z 213 |2 B3| |Z]| |8 STANDARD PENETRATION TEST,
. O <7 2|0 || x| blows030m °
o o Si=1|2
1238.00 Ola |5 |0 20 40 60 80
1 12378] TOPSOIL 110
] Hard brown, medium plasticity, clay /
7] (CI) TILL i — —
1 - silty, some sand, frace gravel,
] dry fo damp A PT
7] /: i 5.3 12.0]40.4(42.3 I T
] % B Prk | 8.6 (19.2|36.8(35.4 I 1
5 %
] %a'i B B
] %o [ 7
_: / o
: %
7 / o — —
] %-9: R
E 78
: 7 & ]
. Z 4 Bs| C
1 12 Z 5
] End of borehole (9.0 m)
] - borehole dry and
e sloughing at 7.4 m - —]
i - borehole backfilled with cuttings
] and a bentonite seal from 0.5 m

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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Page 2 of 2
() stantec BOREHOLE RECORD DCO4A
CLIENT Alberta Transportation NORTHING 5654847 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33657 BH SIZE $S:150mm
DATES BORING 2016/04/15 WATER LEVEL  _(dry) 2016/04/15 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
_| E 5 o = GRAIN SIZE 4 80 120 160
£ z = o g a ANALYSIS I I I I
©) - = L [Ie)
& 2 SOIL DESCRIPTION Sl w & R ERCA WATER CONTENT W ow o W
o < é l:: > S ] ;: <; § = _ | ATTERBERG LIMITS (%) s
o = G127 21312 |23<|3|E| || sraNDARD PENETRATION TEST,
- O <7 |zlg ¥ > | blows/0.30m ®
] s ~ | O
10 * 0|55 |0 20 40 60 80
1 fo1.0m —
- 11
- 12
- 13
- 14
- 154
16
17
- 18
- 19
20 -

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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@ Stantec

CLIENT
PROJECT
DATES BORING

Alberta Transportation

BOREHOLE RECORD

SR1 - Off Stream Reservoir, Springbank, AB

2016/05/25

WATER LEVEL

EASTING

NORTHING _9654920
-33742
(15.5m) 2016/05/25

DCO05

PROJECT NO. 110773396
BHSIZE SS:150mm, HS:200mn
Geodetic

DATUM

m)

DEPTH (

I
o

1242.05

SOIL DESCRIPTION

ELEVATION (m)

SAMPLES

GRAIN SIZE

ANALYSIS

UNDRAINED SHEAR STRENGTH (kPa)

40 80 120 160
| | | |

STRATA PLOT
WATER LEVEL

N-VALUE
LAB TESTS

Gravel (%)
Sand (%)
Silt (%)

TYPE
NUMBER
Clay (%)

RECOVERY (mm)
ADVANCED

WATER CONTENT Wpoowo W
ATTERBERG LIMITS (%) —o—

STANDARD PENETRATION TEST, PY
blows/0.30 m

20 40 60 80

Topsoil
1241.7

S
[0}

Stiff to very sfiff, brown, medium
plasticity CLAY (Cl)
- frace sand, mottled grey, moist

1239.95

2 | 340

Very stiff to hard, grey medium

plasticity clay (Cl) TILL

- silty, some sand, frace gravel,
dry fo moist

-seepage at 7.6 m

D0+

4 Q 20+

5| 25 | 50+

200 | 32

8.8

390 | 42

A1 EAEE 1 FER R FE AT AFR A1 AFN AN A

12.7

50.1

28.4

obkr——e

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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Page 2 of 2
() stantec BOREHOLE RECORD DCO5
CLIENT Alberta Transportation NORTHING _ 5654920 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33742 BHSIZE  SS:150mm, HS:200mnf
DATES BORING 2016/05/25 WATER LEVEL (] 5.5 m) 2016/05/25 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 | — GRAIN SIZE , , , ,
e - = > S a ANALYSIS T T T T
I o = x| £ | w el
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o N Sl sz & § g B3 __ | ATTERBERG LIMITS (%) —oc—
e o Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
. 0 <7 |zl2 ¥ > | blows/0.30m o
& 510 |l=|5
10 > Ola]|5 |0 20 40 60 80
. Very stiff to hard, grey medium / .‘j’-_(;
. plasticity clay (CI) TILL /(3
_ - silty, some sand, frace gravel, /;: 3 — —
] dry to moist /@:.'
| / SS| 8| 450 | 35 o) ®
11 /o E
] .d
1 / 6
| 7 B |
] /9
] / -
127 /°
] 9
I /'-'.p - ]
] o
] 9
13 %"
] 9
1 /'o. ;
I L - O
] %q-_.
R /o] ss| 9 | 450 | 39 o )
] 7%
_ 7.
] /'o:- [ ]
] /'..-0
- 15 /.'-_d
1 / o
] e
N o E :
E -
] / o)
] ///o}
] /_"_o
- ] 122545 o - | ]
] Bedrock encountered at 16.6 m
[ 7] - Coring qommenced 01.1 6.6 m (see I ssl 10| 50 | 50+ a ®
i rock coring log for details)
] - Borehole advanced in
R bedrock to 23.1 m - ]
] - Groundwater was observed
] approximately 0.3 m above
- 184 ground flowing over the top
] of the casing during drilling
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DCO5

CLIENT Alberta Transportation NORTHING: _5654920 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33742 BHSIZE _SS:150mm, HS:200mm

DRILLING DATE __ 5/26/2016 _to 5/26/2016 WATER LEVEL _(15.5 m) 2016/05/25 DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.

% INDEX
TOTAL | SOLID

>
o}
CORE % | CORE % PR 1m| © LABORATORY TESTING

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No

D

o

o

INDEX

=
LZDE
o
&
¥z
&
o

T
T S

N>
N

w3 WEATHERING

cdwa
. Jws

)

e

Overburden - See Soil Log for
overburden description

58 _
b Very poor quality dark grey
CLAYSTONE
- extremely weak

to very weak
- moderately weathered
- very weak and highly

weathered below 17.1 m

RC11

L
~
1

RC12

RC13

- poor qudlity, light grey,
and slightly to moderately
weathered below 20.1 m

L
0
1

RC14

- very poor quality, extremely
weak to very weak, and
moderately to highly
weathered below 20.1 m

RC15

- bentonite seam at 21.45m
- weakand slightly
weathred below 21.6 m

S
AT T R I

)

RC16

HHHHHHHHHHHHHHHHHHHHHHHHE

T
N L

I\

124

End of borehole (23.1 m)

- borehole open
upon completion

- borehole backfilled with
cuttings and bentonite
seals placed from 0.3 m
to 0.6 mand 16.8 m
t0o23.1m

)

N>
AT A LA B e

o

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/7/16  10:12:32 AM
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() stantec BOREHOLE RECORD DCO6
CLIENT Alberta Transportation NORTHING 5654893 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33490 BH SIZE $S:150mm, HS:200mn1
DATES BORING 2016/04/22 WATER LEVEL  (12.2 m) 2016/09/08 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= - 40 80 120 160
| E 5 | = GRAIN SIZE , , 2 ,
[S z =& g a ANALYSIS l l T T
oy O — = w [me»
E i SOIL DESCR'PT'ON |<£ % E % E 3 % m — WATER CONTENT Wp W Wi
o < NHEERE < 25| ¥ __ | ATTERBERG LIMITS (%) —o—
e o Gl |2 5 2 [23<| 5 |E|=|B| STANDARD PENETRATION TEST,
o S 2|2 || x| blowso30m o
e o Si=1|2
| o [1230.13 Ola|& |0 20 40 60 80
1 TOPSOIL 1]
1.1229.83 OFsO ’/
] Stiff to very stiff, brown, medium to / | o
] high plasticity CLAY (CI-CH)
1 - silty, trace sand, moist /
- 1 ] % A
] % 1| 270
L o ] /
] % 2 | 450 | 18 04|28 |31.2[656 e o
- 3 %
1 1226.83 /| 3 |30
] Hard, dark brown, medium plasticity / = ]
: clay (C] TILL / 4| 450 | 36 63 |212|380[345—  OH——e-
g - silty, sandy, trace gravel, /
L 4 ] dry to damp /
] % B PT fe)
] / 5| 300 | 42 o °
5 %
L ¢ _: %
] % 6 | 450 | 43 o °
L 7 _: Z
1 - damp to moist below 7.6 m /
] / 7 | 450 | 36 o °
- 8 /
% 8.4 19.836.1]35.7
E % C 3
-9 /
% 8 | 425 | 38 7.9 (23.6(37.8(30.7 >-+—1'®
L 10 - /

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DCO6
CLIENT Alberta Transportation NORTHING _5654893  PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33490 BH SIZE $S:150mm, HS:200mn1
DATES BORING 2016/04/22 WATER LEVEL (12.2 m) 2016/09/08 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= r 40 80 120 160
_ £ 5 |d — GRAIN SIZE | , , ;
€ Z 2z 1S a ANALYSIS T T T T
z| o SOIL DESCRIPTION <lzlwlBls |y |88
™ e clfllw |a|lz |2 % 0 — WATER CONTENT Wpoow W
u > ,§§ < > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o S 2 5 Z 5 <| 5 ||~ || STANDARD PENETRATION TEST,
- 0 <7 |zl2 ¥ > | blows/0.30m ®
| bt glx=l=
10 > Ola]|5 |0 20 40 60 80
] Hard, dark brown, medium plasticity /
] clay (CI) TILL /
_ - silty, sandy, trace gravel, / — —
] dry fo damp
[ 114 SS| 9 | 450 | 45 o )
1121833 7
[ 15 Very dense, brown, poorly graded [
i SAND (SP)
4 1217.78 | - some silt, wet C 10| 100 | 50+ e
- \ seepage at 12.2m /7 | ]
1 Hard, brown, medium plasticity clay /
|13 (CI) TILL / b
E - silty, frace sand, gravel, dam 1.6 | 5.3 55.8|37.3 R
1.1216.83 Y ° P /
] Fair quality grey (inferred) | o
1 1216.43 | MUDSTONE
g - completely weathered 11 [ 100 | 50+ ]
L 14 - extremely weak
] Bedrock encountered at 13.3 m
| ] - Coring commenced atf 13.7 m (see B ]
E rock coring log for details)
] - Borehole advanced in bedrock
L 15 t0 26.2m
] - Groundwater at 1.2 m and
] sloughing at 11.0 m
] - Groundwater observed at 12.2 m [ ]
1 during drilling
- 16
17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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@ Stantec

BOREHOLE RECORD

DCO0é6

CLIENT Alberta Transportation NORTHING: _5654893 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33490 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE 4/22/2016 to 4/22/2016 WATER LEVEL (12.2m) 9/08/2016 DATUM _Geodetic
. FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
c CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
|2 DESCRIPTION T |52 RECOVERY o
& | < < || B2 RQD. | FRACT.| < 2
oz < & % 2 [toAL [soup %o | INDEX | G B
o g <;( < | CORE%| CORE % PR 1m| 252 2 LABORATORY TESTING
o B
H3
1 Overburden - See Soil Log for i
Jaug.overburden description .
. Fair quality grey (inferred)
12164 MUDSTONE HE
] - completely weathered T
| 147 - extremely weak T [rRC12
] Fair quality grey MUDSTONE
- - completely weathered 1]
. - extremely weak T
- 5 T RC13
] 1T
[ 1. T
E Very poor quality grey SANDSTONE 1]
1 ¢ - completely weathered T
] - very weak
] 'L |rC14
- ] 1]
] 1]
179513 T
] Very poor quality grey MUDSTONE L1
] - completely weathered T
- ] - extremely weak RC15
1 1]
N 8—: T
] - RC16
- - T
11 — —
b Poor quality grey SANDSTONE L1
10 - moderately weathered T
] - extremely weak
104 T
. Poor quality grey MUDSTONE L1 |rer7
[~ - completely weathered T
] - extremely weak
o] T
1209 N
] Fair quality grey SANDSTONE
- - moderately to highly weathered T
] - extremely weak
1 1]
| 51 RC18
21 T
] 1]
] EE ucs
] T
22—
1 T
| ] e RC19
] T
] T
23

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

ES

12/7/16  10:12:34 AM
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o
T ageT T

() stantec BOREHOLE RECORD DCO06

CLIENT Alberta Transportation NORTHING: _5654893 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33490 BH SIZE SS:]50mnjn HS:200mm
DRILLING DATE 4/22/2016 to 4/22/2016 WATER LEVEL (12.2m) 9/08/2016 DATUM _Geodetic
. FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
c CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 2 R.Q.D. [ FRACT. - z
&< < e n_% % INDEX | 5 > ]
fa) o & ; %m ot soue oER 1m §§§ %2 LABORATORY TESTING
o z
03 : : EREEELS
E Fair quality grey SANDSTONE L1 Lt ues
] - moderately to highly weathered T
| - extremely weak
1 1]
Lyn o RC20
1 1T
] 1T
] 1T
] - poor quality below 24.7 m
. T
] 1T
[ ] LT |rc2
Jo04 T
E Poor quality dark grey SHALE L1
| 0¢ ] - slightly fo moderately weathered T
1,024 - exiremely weak

End of borehole (26.2 m)

- borehole slough to 25.7 m

- 25 mm standpipe piezometer
slotted from 11.4 mto 14.5m

- annulus backfilled with sand

&

27 - - ;
b and cuttings with bentonite
] seals at 0.3 mto 0.5 m and
] 11T.0mand 10.5m
o8]
29
-
| 31
32
33 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:12:34 AM




Page115

Page 1 of 3
() stantec BOREHOLE RECORD DCO7
CLIENT Alberta Transportation NORTHING _ 5655025 PROJECT NoO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33659 BH SIZE $S:150mm, HS:200mn1
DATES BORING _2016/04/18 WATER LEVEL (1.2 m) 2016/04/18 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ B 5 | z GRAIN SIZE , , , ,
£ z =& g a ANALYSIS l l T T
O — = w | m»
E 5 SOIL DESCR'PT'ON |<£ % E % E 3 % m — WATER CONTENT Wp W Wi
o < é :i = S ] § < ; b" - _ | ATTERBERG LIMITS (%) —o—
o = 51z 7 |2 5 2 3<|® B | __ | 5| STANDARD PENETRATION TEST,
o S 2|2 || x| blowso30m o
v} o g = i}
| [1240.99 ~ Ola|& |0 20 40 60 80
1 TOPSOIL 0.
1 124069 | TOF° / -
] Very stiff to hard, dark brown, / | ]
] medium plasticity clay (Cl) TILL o
i - silty, some sand, frace gravel, g
1 ] dry to damp /@
T B Al
: %
B %o ; 1| 250 B N
| 5 ] / ° 2 100 23 100[20.4(34.1(35.5 orHe—i
] / o]
L] / 9 . 2
] / 9
| 3 ] /°
1 / 3| 280 o
. o .
- %;;_:- 41100 | 49 — ° —
1 / o
- 4 1 /-::.é
: :' _0
| /Q 5 | 600 | 50+ o
1 / o
] %f'-‘?
- 6 _: %3.:
1 / 6 | 200 | 50+ .
o 7
E - frequent oxide staining /
- below 7.2 m / — —
] % 7 | 550 | 50+ | « (]
- 8 _- / S
n _: % B B PT - ]
L 92 /
] % 8 | 250 | 50+ °
L 10 - / I

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DCO7
CLIENT Alberta Transportation NORTHING _5655025  proJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33659 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/04/18 WATER LEVEL (1.2 m) 2016/04/18 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— E s |d - GRAIN SIZE 40 80 120 160
€ Z 91z E A ANALYSIS | | | |
oy O = £ w |me
= 2 SOIL DESCRIPTION S| w & R ER A WATER CONTENT We o w o WL
& < &( DZ >= S ] § <; § = _ | ATTERBERG LIMITS (%) —o—
o = 51z 7 |2 5 2 3<|® B | __ | 5| STANDARD PENETRATION TEST,
- 0 <7 |zl2 ¥ > | blows/0.30m ®
& 510 |l=|5
10 = Ols|& |0 20 40 60 80
1 Very stiff to hard, dark brown, 7/
] medium plasticity clay (Cl) TILL /
- - silty, some sand, frace gravel, /;: — —
i dry to damp /: :
] - sandy, frace to some gravel, / 9 | 450 | 42 o °
- 117 damp, below 10.7 m %
] % o B ]
] /'-1-0
127 /°
1 G
| /l SS| 10| 400 | 49 = ° N
1 o]
] 9
L 13 %Q'_'_
1 g
] /o
- /-1:-6 - -
] / = 1| o |0+ °
_]4__
1 % 12| 450 | 45 o °
_]5__ /_-._@
] / o
| ] /°i SS|13] 225 | 49 12.5(230(349(29.6] | @ ]
] /'-_Z-O
] / o)
] /oj-
] / g
- — .o'..' _— —
] /_:'-_o
1 - damp to moist below 16.8 m /°
17 / SS| 14| 450 | 48 ®
- 18
- ss | 15| 450 | 50+ — o ° —|
- 19
[ 201 ss|16] 150 | 24 o |e

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DCO7
CLIENT Alberta Transportation NORTHING _5655025  pPrROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33659 BH SIZE $S:150mm, HS:200mn1
DATES BORING _2016/04/18 WATER LEVEL (1.2 m) 2016/04/18 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 | — GRAIN SIZE , , , ,
€ Z = IS a ANALYSIS T T T T
; @] = v £ w | m»
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o > ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- 0 <7 |zlg ¥ > | blows/0.30m °
i} bt olx=l=
o ~ Ola]|5 |0 20 40 60 80
[ ] 122029 / B N
1 Very poor quality grey (inferred) |
—21 ] MUDSTONE
4 1219.69 | - completely weathered _if
i \- exiremely weak SS T [00 [ A0+ (o] ®
i _ Bedrock encountered at 20.7 m B N
] - Coring commenced af 21.0 m (see
- 22 rock coring log for details)
] - Borehole terminated at 30.5 m due
] to swelling clay layers from 23.1 m
] to 25.3 m and from 26.7 m = ]
] to27.2m
| 03] - Rock coring continued at
1 borehole DCO7A
] - Groundwater at 1.2 m and
- sloughing to 20.3 m — —
- 24
- 25
- 26
- 27
- 28
- 29
30

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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@ Stantec

CLIENT Alberta Transportation

PROJECT
DRILLING DATE

BOREHOLE RECORD

SR1 - Off Stream Reservoir, Springbank, AB

4/18/2016 to 4/18/2016

WATER LEVEL

EASTING:
(1.2m) 4/18/2016

-33659

NORTHING: 5655025  PROJECT No.

DCO07

110773396

BH SIZE _SS:150mm, HS:200mm

DATUM _Geodetic

DEPTH (m)
ELEVATION (m)

DESCRIPTION

STRATA PLOT
WATER LEVEL

SAMPLE TYPE
RUN No.

FX-FRAC

VN-VEIN

TURE

CL-CLEAVAGE
SH-SHEAR

F-FAULT
JN-JOINT
P-POLISHED
S-SLICKENSIDED

SM-SMOOTH
R-ROUGH

FL-FLEXURED BC-BROKEN CORE
UE-UNEVEN CONT-CONTACT
ST-STEPPED W-WAVY B-BEDDING
PL-PLANAR C-CURVED FOL-FOLIATION

RECOVERY

TOTAL
CORE %

SOLID
CORE %

R.Q.D. | FRACT.
% INDEX

PER Tm

INDEX

z
v
ULZDE
eEz

g

%

w3 WEATHERING

dwa
cdwa
. dws

LABORATORY TESTING

Overburden - See Soil Log for
overburden description

fo

Very poor qudlity grey (inferred)
MUDSTONE
- completely weathered

)

L L

)

1,- extremely weak

Very poor quality grey MUDSTONE
- completely weathered
- extremely weak

RC18

RC19

)

A A IS S

N

Very poor qudlity light grey
BENTONITE

- completely weathered

- extremely weak

RC20

RC21

RC22

N>
T

Poor quality grey MUDSTONE
- completely weathered
- extremely weak

RC23

Very poor quality grey SHALE
- completely weathered

4 - very weak

12134

Poor quality light grey BENTONITE
- completely weathered

h- extremely weak

Very poor quality dark grey to
black SHALE

HHHHHEHHHEHHHHHHHHHHHHHHHEHHE

RC24

RC25

RC26

e

ucs

ucs

)

)

TS S N

- complefely weathered
- very weak

End of borehole (27.6 m)

- borehole slough to 20.3 m,
and waterat 1.2 m

- borehole backfilled with
cuttings and a bentonite
seal placed from 0.3 m
t0 0.6 m

&
S

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

EST 12/7

16 10:12:36 AM
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@ Stantec

CLIENT
PROJECT
DATES BORING

Alberta Transportation

BOREHOLE RECORD

SR1 - Off Stream Reservoir, Springbank, AB

2016/04/19

WATER LEVEL

EASTING

NORTHING _9655025
-33659
(16.8 m) 2016/09/08

DCO7A

PROJECT NO. 110773396
BH SIZE SS:150mm, HS:200mn
Geodetic

DATUM

m)

DEPTH (

I
o

SOIL DESCRIPTION

ELEVATION (m)

1240.99

SAMPLES

GRAIN SIZE
ANALYSIS

UNDRAINED SHEAR STRENGTH (kPa)

40 80 120 160
| | | |

STRATA PLOT
WATER LEVEL

TYPE
NUMBER
RECOVERY (mm)
N-VALUE
ADVANCED
LAB TESTS
Gravel (%)

Sand (%)
Silt (%)
Clay (%)

WATER CONTENT Wp oW W
ATTERBERG LIMITS (%) —o—

STANDARD PENETRATION TEST, PY
blows/0.30 m

20 40 60 80

TOPSOIL
1240.69 OFsO

Very stiff to hard, dark brown,

medium plasticity clay (Cl) TILL

- silty, some sand, frace gravel,
dry fo damp

- frequent oxide staining
below 7.2 m

DL 0 L0 0 8 B D L0, D O 0

B

[ I TR < B - T AU - PR SRS EN - KT SRR A

Q)
.-
5

"9

AAMHHEETHHETEHEHTETEEHinHEEhih RN

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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CLIENT
PROJECT
DATES BORING

@ Stantec

Alberta Transportation

BOREHOLE RECORD

SR1 - Off Stream Reservoir, Springbank, AB

2016/04/19

WATER LEVEL

EASTING

NORTHING _9655025
-33659
(16.8 m) 2016/09/08

DCO7A

PROJECT NO. 110773396
BH SIZE SS:150mm, HS:200mn
Geodetic

DATUM

m)

DEPTH (

SOIL DESCRIPTION

ELEVATION (m)

SAMPLES

GRAIN SIZE

UNDRAINED SHEAR STRENGTH (kPa)

40 80 120 160
| | | |

ANALYSIS

STRATA PLOT
WATER LEVEL

TYPE
NUMBER
RECOVERY (mm)
N-VALUE
ADVANCED
LAB TESTS
Gravel (%)

Sand (%)
Silt (%)
Clay (%)

WATER CONTENT Wp oW W
ATTERBERG LIMITS (%) —oe—
STANDARD PENETRATION TEST, °
blows/0.30 m

- 12

- 13

- 14

- 18

- 19

I
(@,
o b b b b b b b b b b b b b b b b b b b

- 20

Very stiff to hard, dark brown,

medium plasticity clay (Cl) TILL

- silty, some sand, frace gravel,
dry fo damp

- sandy, frace fo some gravel,
damp, below 10.7 m

- damp to moist below 16.8 m

.9

q

A R T T TR TR TR

20 40 60 80

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DCO7A
CLIENT Alberta Transportation NORTHING 5655025  prOJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33659 BH SIZE  SS:150mm, HS:200mnm
DATES BORING 2016/04/19 WATER LEVEL (16.8 m) 2016/09/08 DATUM Geodetic

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— E s | - GRAIN SIZE 40 80 120 160
£ Q|5 € ANALYSIS | | | |
- % oy o £ w 8 %)
|:|_: = SOIL DESCR'PT'ON |<£ % w ';-H > 3 % E — WATER CONTENT Wp W Wi
% <>( ,§§ e S || & § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o 5127 |2 5 Z 5 <| 5 ||~ || STANDARD PENETRATION TEST,
o 3 27130 || x| blows030m ®
e Ols5|l=|R8
~ O|a|5 |0 20 40 60 80
_20 ] / o |
| /o
] / o
1122029 /0
] Bedrock encountered at 20.7 m
21 ] - Overburden soils not sampled
i borehole adjacent to DC07
] - Coring commenced at 23.3 m (see
] rock coring log for details) [ .
] - Borehole advanced in bedrock
_22_- to0 36.4 m
] - Groundwater at 0.9 m and
1 slough at 27.9 m
- 23
- 24
- 25
- 26
- 27
- 28
- 29
- 30

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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Tage Tz

() stantec BOREHOLE RECORD DCO7A

CLIENT Alberta Transportation NORTHING: _5655025 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33659 BHSIZE _SS:150mm, HS:200mm

DRILLING DATE __4/21/2016 to 4/21/2016 WATER LEVEL __(0.9 m) 4/21/2016 DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.

% INDEX
TOTAL | SOLID

>
o}
CORE % | CORE % PR 1m | © LABORATORY TESTING

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No

D

o

o

INDEX

=
LZDE
o
&
¥z
&
o

w3 WEATHERING

)

cdwa
. dws

.. oW

Overburden - See Soil Log for
overburden description

R Very poor qudlity grey (inferred)
01 MUDSTONE

b - completely weathered

1,- extremely weak A

Very poor quality grey MUDSTONE
- completely weathered
- extremely weak

fo

I\
N

)
L

- completely weathered
below 22.0 m

1 Very poor quality light grey
BENTONITE

- completely weathered

- extremely weak

Very poor quality grey SANDSTONE
- completely weathered
- extremely weak

RC1

)

RC 2

NS

Fair quality grey fo white
MUDSTONE/BENTONITE

- completely weathered
- extremely weak

RC 3

ucs

RC 4

© N>
A D U B N BT M B AT B A T s

- bentonite layer between
26.9 mand 27.2m

)

Very poor qudlity light to dark grey
SILTSTONE
- slightly to moderately
weathered
- weak

RC 5

)

[HHHHHHHHHHHHHAHHHAHHHHHA H BEHHAHHHH A A

&
S

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/7/16  10:12:38 AM
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@ Stantec

BOREHOLE RECORD

T age Tz

DCO7A

CLIENT Alberta Transportation NORTHING: _ 5655025 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB $S:150mm, HS:200mm
DRILLING DATE 4/21/2016 1o 4/21/2016 WATER LEVEL (0.9 m) 4/21/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT
'é‘ CL-CLEAVAGE  JN-JOINT
— | = — = w SH-SHEAR P-POLISHED
I z O Y o VN-VEIN S-SLICKENSIDED
10 z @ =g
= DESCRIPTION S =14 RECOVERY o
| < < lglzz RgP e | 2z
a 4 é '<;T: %i JAoac Y P ééé §§ LABORATORY TESTING
@ E
[0 rags |z
R Very poor qudlity light to dark grey RC 6 : ;"U 2
] SILTSTONE :
| - slightly fo moderately
] weathered
] -weak

o
1

09.4

RC7

b
R AP BT, AP I PP BT NI IR A B

04 4

Poor quality dark grey SHALE

- slightly to moderately
weathered

- weak

RC 8

RC 9

RC10

RC11

HHHHHHHHHHHHHHHHHHHHHHHHH

%
~

T S L S SR

d

&b

End of borehole (36.4 m)

- borehole slough to 27.9 m,
and water at 0.9 m

- 25 mm standpipe piezometer
slotted from 19.2 m to0 22.2 m

- annulus backfilled with sand
and cuttings with bentonite
seals af0.3mto 0.5m,
18.4mto 19.2 mand
222t027.9m

IS
S

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

ES

12/7/16  10:12:38 AM
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() stantec BOREHOLE RECORD DCO8
CLIENT Alberta Transportation NORTHING 5655037 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33532 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/05/19 WATER LEVEL (18.3 m) 2016/05/19 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_| £ 5 | = GRAIN SIZE , , , ,
S z =S a ANALYSIS l l I I
| ¢ b v Elu |Be
5 2 SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT Wo o w o WL
o > ,§§ < > S| W § <5 23 P __ | ATTERBERG LIMITS (%) —-s—
= 5|z 213 |2 B3| |Z]| |8 STANDARD PENETRATION TEST,
L — o [ ]
O < > | T |®| | blows/030m
m o g = k)
| o [1232.37 > Ols|& |0 20 40 60 80
1 TOPSOIL 0.
1.1232.07 OFso ’/ “-'g
] Light brown, high plasiticity CLAY / | ]
1 (CH) o)
i - silty, trace sand, mottled g
[ ] brown, dry /
] - dry to moist below 0.9 m % 1 d
] % 2 | 450 w.y |02 7.4 (378|547 ® |
- 2 - 1230.27 %
1 Very stiff, brown, medium plasticity ..
| ] clay (CI) TILL / 3130120 e B
g - silty, sandy, trace to some gravel, /
i dry fo moist / 4 (o}
L 3 ] - dark brown below 2.5 m /
% B 5 | 400 cuv |152[220(349|279] 0 H—
E - hard below 3.6 m % 6 | 380 | 50+ 1. croH.k6.1 |22.4]37.4|34.1 o H— °®
- 4 /
] % 5 7 o
E % 8 | 450 | 50+ 10.6(23.0|34.9|31.6 ol i @
] %: 1Bs| 9 « o
- 6 /2:.
] % 10 | 450 | 50+ o °
;- 7.
1 % 1 o
] % 12| 450 | 50+ .
ik e
! ok
- 9 / 3
] / o] 14| 450 | 50+ o .
] %o
10 ] - some sand below 9.8 m 7/

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DCO8
CLIENT Alberta Transportation NORTHING 5655037 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33532 BHSIZE SS:150mm, HS:200mm1
DATES BORING 2016/05/19 WATER LEVEL (18.3 m) 2016/05/19 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= o 40 80 120 160
_| E 5 o — GRAIN SIZE ‘ ‘ , ,
S z 2> € a ANALYSIS T T T T
I o = x| £ | w el
= 2 SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT We o w o WL
& < Szl sz 8|2 (2585 __| ATERBERG LIMITS (%)  ——6—H
e o G127 121312 |23<|3|8| 5|8 sraNpARD PENETRATION TEST,
. 0 <7 |zlg ¥ > | blows/o.30m o
& 510 |l=|5
10 = Ols|& |0 20 40 60 80
1 Very stiff, brown, medium plasticity /
. clay (CI) TILL / .
E— - silty, sandy, trace to some gravel, /;: 15 .0 |
i dry to moist /
_”_: % 16 | 400 | 50+ 80 (19.5(37.6|34.38 o °
| 10 % 17
] % 18| 400 | 50+ o ° o
1 /o
13 ;;;?1
- % " 19 23.3|18.6[32.1 2600 - ———1 —
: / 5 Wl ss|20] 350 47 o °
- 14
] / )
_ 7.
. %_O;_ [ -
—]5—: % 21
] %:j:- 22 | 340 | 50+ [ o+—1 ° o
- 16 Z:_Z_{
-] % | BS | 23 o -
] ~inferred cobbles at 16.8 m /
- 17 / 24| 0 |50+ .
§ _: - gravelly, light brown % B ]
] below 17.5m /: '
18- % 25 o
— ] 1213.67 SS | 26| 370 | 50+ — (] —]
1 Very poor quality light grey
L 194121837 (inferred) CLAYSTONE
g - completely weathered
] - extremely weak
] Bedrock encountered at 18.7 m
] - Coring commenced af 19.0 m (see
-20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DCO8
CLIENT Alberta Transportation NORTHING 5655037 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33532 BHSIZE SS:150mm, HS:200mm1
DATES BORING 2016/05/19 WATER LEVEL (18.3 m) 2016/05/19 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— E s | - GRAIN SIZE 40 80 120 160
€ Z 91z E A ANALYSIS | | | |
= @) = ks o »
= 2 SOIL DESCRIPTION S| w & z > Sur= WATER CONTENT Wo W WL
& < N NP __ | ATTERBERG LIMITS (%) —o—1I
e - A = B 5 2 [23<| 5| B | |B| STANDARD PENETRATION TEST,
- O <7 |zlg ¥ > | blows/0.30m ®
& 510 |l=|5
o = Ols|& |0 20 40 60 80
1 rock coring log for details) B
] - Borehole advanced in
- bedrock to 27.6 m — —]
] - Groundwater at 18.3 m during
] drilling. Borehole open upon ‘ 1
21 completion
- 22
- 23
- 24
- 25
- 26
- 27
- 28
- 29
30

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DCO8
CLIENT Alberta Transportation NORTHING: _ 5655037 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB BHSIZE _SS:150mm, HS:200mm
DRILLING DATE 5/19/2016 to 5/19/2016 WATER LEVEL (18.3m) 5/19/2016 DATUM _Geodetic

FX-FRACTURE F-FAULT BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED B-BEDDING
e z o) w| a VN-VEIN S-SLICKENSIDED FOL-FOLIATION
z |9 DESCRIPTION = (& =9
|8 =1 4 RECOVERY o
IS 28l z2 " zo &x
a 4 é '<;T: §: = JAoa iy P %é %é LABORATORY TESTING
%) %] = o
@ z
1 Overburden - See Soil Log for HRA
] overburden description A4 RC27
dow3d o
y Very poor quality light grey 1]
12134 (inferred) CLAYSTONE f
] - completely weathered RC28
] - extremely weak T

- Fair to good quality dark grey
1 | CLAYSTONE [T
g - moderately to highly N

L o0 weathered
1 - extremely weak T
] - very poor quality, very

b weak, slightly fo [T
i moderately weathered ]
] below 20.0 m RC29
1 T
] T
E 1]
1 - light grey mottling [T
] from21.6 mto 22.4m
2] T
: T
] T RC30
N T
1 - very weak to weak T
] below 23.1 m
= T
] T
1 - mottled with coal RC31
4] below 23.8 m L]
] T
] T
b - fair quality and dark T
] brown below 24.6 m
5] T
] L] |rca2
g T
] T
ra
] . T
b - poor quality and frace
] coal mottling below 26.1 m 1]
1 T
] ' T ] |[RC33
_27_
] T
1 T
1204 —
1 End of borehole (27.6 m)
] - borehole open
28
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

12/7/16  10:12:41 AM
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() stantec BOREHOLE RECORD DCO8

CLIENT Alberta Transportation NORTHING: _ 5655037 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33532 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE 5/19/2016 to 5/19/2016 WATER LEVEL (18.3m) 5/19/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z o) I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION T |52 RECOVERY o
o | < < |x| 22 R.Q.D. | FRACT. T z
el < [E[$3 |om [sow B PR sbis | BE
é [ <;( X%  |CORE%|CORE% PR 1m| Q62 Eg LABORATORY TESTING
(%] (%] = w
% z
26
E - borehole backfilled with : e
] cuttings and bentonite
| seals placed from 0.3 m
i to0.6 mand 18.3m
] 0 27.6m
29
307
31
2]
_33_:
34
35
—36—:
37
38 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:12:41 AM
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() stantec BOREHOLE RECORD DCO9
CLIENT Alberta Transportation NORTHING 5655153 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33452 BHSIZE  SS:150mm, HS:200mnf
DATES BORING _2016/04/16 WATER LEVEL (1.3 m) 2016/04/16 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= - 40 80 120 160
| E 5 | — GRAIN SIZE , ‘ , ,
€ - = > S a ANALYSIS T T T T
T ©) a5 o £ w (@ [}
E i SO”_ DESCR'PT'ON |<£ % E ';‘H E 3 % m — WATER CONTENT Wp W Wi
o < MR < 2L ¥ _ | ATTERBERG LIMITS (%) —o—1
e o Gl |2 5 2 [23<| 5 |E|=|B| STANDARD PENETRATION TEST,
o S 2|2 || x| blowso30m o
e Ols5|l=|R8
| o [1227.39 Ols|& |0 20 40 60 80
1 TOPSOIL VY
1.1227.09 fﬁf SS| 11400 | 9 [ ]
] Stiff, brown, high plasticity CLAY (CH) / | ]
] - frace sand, tfrace rootlets, damp
L _:
] SS| 2
] ST| 3 |375
|, {22539
1 Very stiff to hard, brownish grey, /
] medium plasticity clay (Cl) TILL S$1 4137513 ® |10
- - some sand, tfrace gravel, — —
] dry fo damp
L 3 _:
] SS| 5| 325 | 26 (e ]
L 4 _:
] ST| 6 | 150
- 5 _-
] ss| 7 | 300 | 44 o °
L ¢ _:
] ss| 8 |425| 33 o °
L 7 _:
- some gravel below 7.2 m /
] / ss| 9 | 450 | 50+ o °
| 5] %
e _: %
] % I ss |10/ 300 | 50+ o °
L 10 7/

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DCO9
CLIENT Alberta Transportation NORTHING _5655153  proJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33452 BHSIZE SS:150mm, HS:200mm1
DATES BORING _2016/04/16 WATER LEVEL (1.3 m) 2016/04/16 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
. £ 5 o £ GRAIN SIZE \ | 1 X
[S z =S a ANALYSIS l l T T
T ©) o= o £ w (@ [}
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o N SRl S (2] & <>( g NS __ | ATTERBERG LIMITS (%) —oc—
e o Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
o o < zle|® > | plowsio30m L
& S0 |l=|5
10 ~ Ola]|5 |0 20 40 60 80
-seepage at 10.5m % i SS| 11| 200 | 50+ ®
1121659 7
L 11 Bedrock encountered at 10.8 m
] - Coring commenced af 11.0 m (see
i rock coring log for details)
- - Borehole advanced in . ]
] bedrock to 23.2 m
] - Groundwater at 1.3 m and
- 12 sloughing 10 9.0 m
] - Borehole DCOYA completed
] adjacent for 50 mm monitoring | ]
] well install
- 13
- 14
- 154
- 16
17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD

CLIENT Alberta Transportation

PROJECT SR1 - Off Stream Reservoir, Springbank, AB

DRILLING DATE __ 4/16/2016 1o 4/16/2016 WATER LEVEL

(1.3m) 4/16/2016

DCO09?

NORTHING: _5655153  PROJECT No.__ 110773396

BH SIZE _SS:150mm, HS:200mm

paTUM _Geodetic

DEPTH (m)

FX-FRACTURE F-FAULT
CL-CLEAVAGE  UN-JOINT
SH-SHEAR P-POLISHED
VN-VEIN S-SLICKENSIDED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

DESCRIPTION RECOVERY

TOTAL | SOLID
CORE % | CORE %

ELEVATION (m)
STRATA PLOT
WATER LEVEL

LABORATORY TESTING

SAMPLE TYPE
RUN No
o
)
o

INDEX
INDEX

T
=
9]
Z
fim)
o
x
173

w3 WEATHERING

cdwa
. dws

)

Overburden - See Soil Log for
overburden description

;

AL W I A B T L T BT N

L
~
1

D S L U B

1\
o

E Very poor qudlity (inferred)

.. oW

- completely weathered
- extremely weak

Fair quality brown
MUDSTONE/CLAYSTONE
- completely weathered
- extremely weak

\SAN DSTONE [

RC13

- very poor quality
below 12.5m

RC14

- fair quality below 12.8 m

RC15

- grey below 13.9 m

- excellent quality
below 14.0 m

RC16

Excellent quality grey SHALE

- slightly to moderately
weathered

- very weak to weak

- coal seams
- good quality below 15.5 m

RC17

RC18

09 3

Good quality brown MUDSTONE
- moderately to highly
weathered

20aq - Exiremely weak

Poor quality grey SHALE

- slightly to moderately
weathered

- very weak to weak

- coal seams

- inferred coal layer
from19.5m1t0 19.9 m

RC19

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HH HHH

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

12/7/16  10:12:43 AM
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@ Stantec

BOREHOLE RECORD

DCO09?

CLIENT Alberta Transportation NORTHING: _ 5655153 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33452 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/16/2016 to 4/16/2016 WATER LEVEL __ (1.3 m) 4/16/2016 DATUM _Geodetic
. FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
c CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 I.I>.l & . VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
|2 DESCRIPTION T |52 RECOVERY o
& | < < || B2 RQD. | FRACT.| < 2
oz < & % 2 [toAL [soup %o | INDEX | G B
- g <;( < | CORE %| CORE % PR 1m| Q62 2 LABORATORY TESTING
o B
20
Loord ~ good quality below 20.1 m -
| 1 | Good quality brown MUDSTONE L]
b - moderately weathered T
] - extremely to very weak RC20
| 51 - coalseam at 20.4 m 1
040
_ Good quality grey SHALE 1]
] - slightly weathered T
] - very weak to weak
22 1T
] 1T
1 RC21
[~ 204 T
1 Good quality grey CLAYSTONE L1
] - slightly to moderately weathered
23+ - extremely to very weak 1]
04 7 T
1 End of borehole (23.2 m)
I - borehole slough fo 9.0m,
] and water at 1.3 m
] - standpipe installation monitored
[ 54 hydrogeology, refer to
R hydrogeology borehole records
_25_:
—26—:
(27
—28—:
_29_:
130 |
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

ES

12/7/16  10:12:43 AM
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Page 1 of 2
() stantec BOREHOLE RECORD DCO9A
CLIENT Alberta Transportation NORTHING 5655153 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33452 BH SIZE $S:150mm
DATES BORING 2016/04/16 WATER LEVEL (1.4 m) 2016/09/08 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ B 5 | — GRAIN SIZE , , , |
S z 2> IS a ANALYSIS T T T T
I o = | £ | w [Tl
= 2 SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT We o w o WL
o < SRl S (2] & § g NS __ | ATTERBERG LIMITS (%) —o—
e - Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- O <7 |zl2 B > | blowsroz0m °
o 6|8|5|0
L o 1227.39 K| 20 40 60 80
1 TOPSOIL 211
1 1227.09 OFsO / -
] Stiff, brown, high plasticity CLAY (CH) / | ]
] - silty, frace sand, trace rooflets,
g damp
[ ] BS| A P |00 1.5(31.5/67.0 I |
|, 122539
1 Very stiff to hard, brownish grey, /
] medium plasticity clay (Cl) TILL
- - silty, some sand, frace gravel, — —
] dry fo damp
L 3 _:
] A Bs| B
- 4 4
L5 _:
L ¢ _:
= 7_: alls
- some gravel below 7.2 m / 11
% C PT | 7.7 [17.3]39.9(35.2 I
L 8—: % |
e _: Z b
10 /1

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DCO9A
CLIENT Alberta Transportation NORTHING _5655153  ProOJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33452 BH SIZE $S:150mm
DATES BORING 2016/04/16 WATER LEVEL (1.4 m) 2016/09/08 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ B 5 | — GRAIN SIZE , , , |
€ - 2= S a ANALYSIS 1 1 f f
| & e |3 x| £ lw |De
5 2 SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT We o w o WL
o > ,§§ e > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
- I 2 5 2 3<|® B _ | 8| STANDARD PENETRATION TEST,
- O <7 |zlg ¥ > | blows/0.30m ®
& S|ol=|7&
~ Olo|a |0 20 40 60 80
107 77 -
-seepage at 10.5m %
1 121659 i
| ;11121639 | Very poor quaity (inferred) L
] SANDSTONE
g - completely weathered
- - extremely weak | _]
1 End of borehole (11.0 m)
[ 15 - borehole dry and slough
g to 10.7 m upon completion
i - 50 mm standpipe piezometer
] slotted from 7.6 mto 10.6 m . |
] - annulus backfilled with sand
] between 7.0 m and 10.7 m,
- 13 bentonite seal from 0.3 m
] fo7.0m
- 14
- 154
- 16
17
- 18
- 19
- 20 -

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DC10
CLIENT Alberta Transportation NORTHING 5655287 PROJECT NoO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33389 BH SIZE $S:150mm, HS:200mn1
DATES BORING _2016/04/23 WATER LEVEL (4.5 m) 2016/04/23 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E =l — GRAIN SIZE 40 80 120160
g > g > E A ANALYSIS | | i i
= @] — = [10] L &
E 5 SOIL DESCR'PT'ON |<£ % E % E 3 % m — WATER CONTENT Wp W Wi
& < Sl |z 82258 _ | ATERBERG LMITS (%) ——0—1
o o G127 121312 |23<|3|8| 5|5 sraNpArRD PENETRATION TEST, °
O - 6 o R 8 blows/0.30 m
o 6|8|5|0
L o 1225.84 | 20 40 60 80
1 TOPSOIL 0.
1.1225.54 OPso ’/ - g
] $tiff, brown, intermediate plastic [/ A = N
i clay (CI) TILL o Y]
i - silty, some sand, frace gravel, / R
- frace coal specks, moist %;: A
] %3;';: 1 | 300
L o ] /
] % 213001 10 6.6 137140.4|393] .. .@ - kp i
] % 3 | 340
[ - very stiff, some sand to sandy / 4| 450 | 2 B ° ]
1 below 3.5 m / I i
] 7
] o-.
] /:'_0
] ’,//E!J | ]
] - hard below 4.6 m / o
] / ss| 5| 450 | 41 »
-5 / o]
] /'..'O
] 5 -]
S g | ]
] /o
] / d
e 7.
1 - dark brown to grey below 6.1 m
] / 6 | 450 | 44 0 °
% B PT | 5.8 |20.237.5(36.6 a |
7 _ - dry fo damp below 7.0 m %
] % 7 | 450 | 47 °
- 8 / ]
] / o]
| ] 8 | ]
e o ...
] /0
[ 5 ] ///Qi
] %":I ss| 8 | 150 | 50+ .
L] /o = -
] / 4
L 10 7/

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DC10
CLIENT Alberta Transportation NORTHING 5655287 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33389 BH SIZE $S:150mm, HS:200mn1
DATES BORING _2016/04/23 WATER LEVEL (4.5 m) 2016/04/23 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= _ 40 80 120 160
_| E 5 |@ — GRAIN SIZE , , , ,
€ - = | > S a ANALYSIS T T T T
T ©) a |5 o £ w )
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
u > ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
= Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
. 0 <7 |zl2 ¥ > | blows/0.30m °
w o O -i_: —
10 ~ Ola]|5 |0 20 40 60 80
1 Stiff, brown, intermediate plastic / 7. 4
. clay (CI) TILL /(3
_ - silty, some sand, frace gravel, /;: 3 — —
] frace coal specks, moist /c}:_'
[ 114 - some gravel below 10.7m /ODI SS| 9 | 450 | 50+ 133[193|333[342]  oH——1 | ®
] / o
; / o
| 7 B |
] /9
] / -
127 /°
] g
1 1213.44 /o W[5 10 150 50+ o o
- ] Bedrock encountfered at 12.4 m — ]
] - Coring commenced atf 12.6 m (see
i rock coring log for details)
137 - Borehole advanced in
] bedrock to 21.6 m.
I - Groundwater at 4.5 m and | ]
] borehole open upon completion
- 14
- 154
- 16
17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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@ Stantec

Alberta Transportation
SR1 - Off Stream Reservoir, Springbank, AB

BOREHOLE RECORD

CLIENT
PROJECT

EASTING: _-33389

NORTHING: 5655287  PROJECT No.

DC10

110773396

BH SIZE _SS:150mm, HS:200mm

4/23/2016 to 4/23/2016 WATER LEVEL (4.5 m) 4/23/2016

DRILLING DATE

paTUM _Geodetic

FX-FRACTURE
CL-CLEAVAGE
SH-SHEAR
VN-VEIN

F-FAULT
JN-JOINT
P-POLISHED
S-SLICKENSIDED

SM-SMOOTH
R-ROUGH
ST-STEPPED
PL-PLANAR

FL-FLEXURED
UE-UNEVEN
W-WAVY
C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.
% INDEX

TOTAL [soLD o}
PER Im| ©

CORE % | CORE %

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No

D

o

o

INDEX

=
LZDE
o
&
¥z
&
o

w3 WEATHERING

cdwa
. dws

)

L
N

LABORATORY TESTING

+ Wb

Overburden - See Soil Log for
4 overburden description

Very poor quality light brown
12132 MUDSTONE

m\— completely weathered [
|- extremely weak

Good quadlity light grey SANDSTONE
- completely weathered
- extremely weak

Good quality light brown
MUDSTONE

- completely weathered
4 |- extremely weak

Good qudlity light gey SANDSTONE
- highly to completely
weathered
- extremely weak
Fair quality light grey SILTSTONE
- completely weathered
- extremely weak

RC11

A . N B

1212.3

1

RC12

- poor qudlity, highly to
completely weathered
below 16.0 m

RC13

09

S A . A

Poor quality light grey SANDSTONE
I\- highly weathered
- extremely weak

Poor quality dark grey SILTSTONE

- completely weathered

- extremely weak

- highly weathered, weak
below 17.1 m

L
~
1

RC14

- very poor quality

below 19.0 m RC15

RC16

THHHHHHHHHHAHHHAAHHH A HHH A H H H FH H AHH HHH

T
[ S B A IR A L A B

04 2

End of borehole (21.6 m)
- borehole slough to 21.5 m,

I\
N

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/7/16  10:12:44 AM
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() stantec BOREHOLE RECORD DC10

CLIENT Alberta Transportation NORTHING: _ 5655287 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33389 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/23/2016 to 4/23/2016 WATER LEVEL __(4.5m) 4/23/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z o) I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION z 5=2 RECOVERT o
o | < < |x| 22 R.Q.D. | FRACT. T z
alx < & % 2 [toAL [soup % | INDEX | ¥ o
é [ <;( X%  |CORE%|CORE% PR 1m| Q62 Eg LABORATORY TESTING
(%] (%] = w
% z
22
E and water at 4.5 m : o
] - borehole backfilled with
| cuttings and a bentonite
] seal placed from 0.3 m
] to0.5m
23
_24_:
_25_:
—26—:
(27
—28—:
_29_:
_30_:
31
321
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:12:45 AM
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() stantec BOREHOLE RECORD DC11
CLIENT Alberta Transportation NORTHING 5655542 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33424 BHSIZE SS:150mm, HS:200mm1
DATES BORING 2016/05/18 WATER LEVEL (1.3 m) 2016/05/18 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPay)
_ £ = |z — GRAIN SIZE 40 80 120 160
€ Z 91z E A ANALYSIS | | | |
- (@) 4 = w |Wme
= 2 SOIL DESCRIPTION S| w & > | 2 |8a= WATER CONTENT Wo o w o WL
o < ZZ( l:: >= S ] ;: < ; § = _ | ATTERBERG LIMITS (%) —o—
e = 51z 7 |2 5 2 [23<| 5| B | |B| STANDARD PENETRATION TEST,
- O <7z |o|®] x| dlows/030m °
o Ols5|l=|R8
| o [1224.04 Ols|& |0 20 40 60 80
1122384 | TOPSOIL 138
] Stiff, brown, medium plasticity CLAY / o:
-] (Cl) / . | o
] - silty, some gravel, frace sand, |
L damp 74
] % FESR o)
] / 2 | 280
[ 5 ] - tfrace coal specks below 2.0 m /
{ 122174 7 3150 | 14 °
] Hard, brown, medium plasticity clay / > - = ]
] (CI) TILL /
] -9 4 16.3] 6.3 31.0(46.4 He 1
i - some sand, tfrace gravel, damp / >
= 3 T /:_...
] % 5 | 280
] %:’;: 6| 400 | 10 e | o
] % i Bs| 7
] % 8 | 300
- 5+ / o]
] % 9 | 200 | 50+ °
] % s [0
- 6 { ’,//::;
1 -inferred cobbles at 6.1 m %;: s L Fe— o
] ///-_ i 12
] - t7.6 %
1 seepage at/.em / 5 13| 450 | 43 °
- 81 /-Zj
] / o
] R
o _: %
] % 15 50+ ®
] / o
10 2k

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DC11
CLIENT Alberta Transportation NORTHING 5655542 PROJECT NoO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33424 BHSIZE  SS:150mm, HS:200mnf
DATES BORING _ 2016/05/18 WATER LEVEL (1.3 m) 2016/05/18 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 | z GRAIN SIZE , , , ,
S =z = > A ANALYSIS T T T T
T o = | £ | w [Tl
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
& < SRl S (2] & <>( g NS __ | ATTERBERG LIMITS (%) —o—
= Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- 0 <7 |zlg ¥ > | blows/0.30m °
w o O -i_: —
10 ~ Ola]|5 |0 20 40 60 80
1 Hard, brown, medium plasticity clay / N
] (CI) TILL / 16 o)
- - some sand, tfrace gravel, damp /;:_ = o
1 - frace coal specks below 10.7 m /
11 / 17 | 450 | 50+ °
S~ Z 18 — —
12 %°
] 9
| /l SS |19 ] 150 | 50+ B ° ]
] /o
- 13 / o
] % 20 22.2(17.3]32.5|28.1 B—+——
14 /o] ss | 21| 350 | 50+ °
] / o)
] 0.
] /'o:- [ ]
] /'..-0
- 15 /.:-_o
] / o
] /°1 SS |22 400 | 50+ | cu |72]185(433(31.1| 'O (] ]
] /'-_Z-O
] o
— 16 /
] /o
] / N 23
- 17 SS | 24 | 450 | 50+ o .
- 18—: -inferred cobbles at 18.3 m
| 1 120554 Ss | 25 | 200 | 50+ °
] Bedrock encountfered at 18.5 m
] - Coring commenced atf 18.1 m (see
- 19 rock coring log for details)
] - Borehole advanced in
] bedrock to 23.2 m.
] - Groundwater at 1.3 m and B ]
] sloughing at 2.0 m
| o0 ] - Groundwater at 6.7 m during

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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Page 3 of 3
() stantec BOREHOLE RECORD DC11
CLIENT Alberta Transportation NORTHING 5655542 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33424 BHSIZE SS:150mm, HS:200mm1
DATES BORING 2016/05/18 WATER LEVEL (1.3 m) 2016/05/18 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— E s | - GRAIN SIZE 40 80 120 160
€ Z 91z E A ANALYSIS | | | |
= @) = ks o »
= 2 SOIL DESCRIPTION S| w & z > Sur= WATER CONTENT Wo W WL
o < N <25 ¥ _ | ATTERBERG LIMITS (%) —o—
e - Sz 7|2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- O <7 |zlg ¥ > | blows/0.30m ®
& 510 |l=|5
o = Ols|& |0 20 40 60 80
1 drilling. =
21
- 22
- 23
- 24
- 25
- 26
- 27
- 28
- 29
30+ , : :
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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o
Tage Tz

() stantec BOREHOLE RECORD DC11

CLIENT Alberta Transportation NORTHING: _5655542 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33424 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __ 5/18/2016 to 5/18/2016 WATER LEVEL (6.7 m) 5/18/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
alx < & % 2 [toaL [soup %o | INDEX | ¥ o
é [ <;( X% |CORE%|CORE% PR 1m| Q62 Eg LABORATORY TESTING
(%] (%] = w
@ z
s
1 Overburden - See Soil Log for : e
] overburden description
| 04
E Very poor quality grey MUDSTONE L1
] - completely weathered T [RC26
10 - extremely weak
1 T
1 T
E Very poor quality grey SILTSTONE
] - highly weathered
0] - extremely weak L [RCY
1 1T
] 1T
] T
_2]_3 L1 [RC28
] 1T
[ 1T
g i T
] End of borehole (21.65 m)
[ o] - borehole open, and
] water at 6.7 m
] - borehole backfilled
i with cuttings and
] bentonite from 0.5 m
g to 0.8 mand 16.65 m
] t0 21.65m
23+
_24_:
_25_:
—26—:
27
28 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:12:46 AM
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() stantec BOREHOLE RECORD DC12
CLIENT Alberta Transportation NORTHING 5655745 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33424 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/05/27 WATER LEVEL (7.0 m) 2016/05/27 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_| £ 5 | — GRAIN SIZE ‘ ‘ , ,
S z 2> € a ANALYSIS T T T T
I o = x| £ | w [l
= 2 SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT Wo o w o WL
& < Szl sz 8|2 |25(8| < _ | ATTERBERG LMITS (%)  —0—1
e o Gl |2 5 2 [23<| 5| B | |B| STANDARD PENETRATION TEST,
. 0 <7 |zlg ¥ > | blows/0.30m o
o 6|8|5|0
Lo 1221.97 K| 20 40 60 80
1122172 TOPSOIL e
] Stiff, brown, medium plasticity CLAY / o
-] () / 4 . o
] - silty, some sand, trace coal /
- specks, moist o
] %@j BS | 1 o
% 2 | 450 | 12 0.4 107]42.1]468] - @ s
) _: %
11219.17 é dBs| 3 o
[ 3 _; ?gflg,T?erwn, medium plasticity clay 7::
g - silty, sandy, trace gravel, frace / 4145 | 13 0
| ] coal specks, moist / — —]
; / .
] /o
-4 / .
] % 5 9.8 |22.1]480(202[ - © o
- some gravel, dry to moist /3:-_
[ 5 ] below 4.6 m /o S| 614501 37 ®
] / o
I /'o_i- - ]
% 7 cc (o)
- 4 . /
] g
L] o, | ]
] /0
] /0..".
L 7 ] /: 9
1 -seepage at 7.0 m / - ||
] % 8 17.2(25.6|338(23.4] - O1——1 ]
E - hard below 7.6 m /o] ss| 9 | 300 | 50+ o °
- 8 / o]
] /o
] / o
- 7k = .
] / 94 BS | 10 o
|, ] 7.1
_ . 4
] /0.'_'
I g | ]
] / o -
] /'.:-o
- 10 /o

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DC12
CLIENT Alberta Transportation NORTHING _ 9655745 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33424 BHSIZE  SS:150mm, HS:200mnf
DATES BORING ~_2016/05/27 WATER LEVEL (7.0 m) 2016/05/27 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E 5 |a — GRAIN SIZE 40 80 120160
€ Z 2= 1S a ANALYSIS T T T T
; @] = v £ w | m»
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o > ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —-s—
o G127 121312 |23<|3|8| 5|8 sraNDARD PENETRATION TEST, °
« O <™ = el 5 > blows/0.30 m
10 > Ola]|5 |0 20 40 60 80
1 Stiff, brown, medium plasticity clay /
] (CI) TILL / ;
E— - silty, sandy, trace gravel, frace /;: 11 L ...0 —
] coal specks, moist /
] - some to frequent oxide staining / 12| 450 | 47 °
- 11 below 10.7 m /
] 121047 // | ]
] Hard, grey, medium to high /
. plasticity CLAY (CI-CH) /
L 10 - silty, frace sand, moist % ] 13 04|39 [31.4[643 ! !
] 5
| ] 1209.47 Ao - ]
] Hard, grey, low to medium plasticity / o
] clay (CL-CI) TILL / g
- 13 - silty, some sand, trace gravel, /0
] moist /
- % 14 U |46 199]432]323}— KL —
[ 14 %o] ss | 15| 450 | 50+ o °
] / 5
: 7
- /O | |
L 15 % 16 o)
] %e
S~ o] | ]
- g
] / o)
167 % <
] %:.: 17 57 185407 |35.1 | RPH——4 ]
- 17 % 9
1 o
- _- /O - -
1 /:j_é
18 Z 3 18 o
- % 19 | 420 | 50+ — . —
19 / -
" 120077 /".-;i
1 Very poor quality dark grey N
- (inferred) CLAYSTONE . BS | 20 — b —
g - exfremely weak to very weak S
1 —l—[ q
- 20 —

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DC12
CLIENT Alberta Transportation NORTHING 9655745 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33424 BHSIZE  SS:150mm, HS:200mnf
DATES BORING _ 2016/05/27 WATER LEVEL (7.0 m) 2016/05/27 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— E s |d - GRAIN SIZE 40 80 120 160
g > Q|5 3 A ANALYSIS | | | i
; o = o £ w | m»
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& N SRl S (2] & § g NS __ | ATTERBERG LIMITS (%) —oc—
o 5127 |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
o o < zle|® > | plowsio30m ®
i) bt olx=l=
o ~ Ola]|5 |0 20 40 60 80
. Very poor quality dark grey 7. 4
. (inferred) CLAYSTONE A
- - extremely weak to very weak 4 = o
21 o 4 Bs | 21 o
| ] g - ]
] 1200.27 :t:['o :
] Bedrock encountered at 19.2m
- 22 - Coring commenced at 21.7 m (see
i rock coring log for details)
] - Borehole advanced in
] bedrock to 26.2 m [ ]
] - Groundwater at 7.0 m and
| 03] borehole open upon
1 completion
- 24
- 25
- 26
- 27
- 28
- 29
30 , . :
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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() stantec BOREHOLE RECORD

CLIENT Alberta Transportation NORTHING: _ 5655745 PROJECT No.

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33424

DC12

110773396

BH SIZE _SS:150mm, HS:200mm

DRILLING DATE _ 5/27/2016 to 5/27/2016 WATER LEVEL (7.0m) 5/27/2016

DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.

% | INDEX | w«
TOTAL _|souD o]
CORE % | CORE % PER Im| &

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No

D

o

o

INDEX

=
LZDE
o
&
¥z
&
o

w3 WEATHERING

cdwa
. dws

)

L
®

LABORATORY TESTING

e

Overburden - See Soil Log for
overburden description

L
N
)

Very poor quality dark grey
(inferred) CLAYSTONE

- completely weathered

- extremely to very weak

N>
N

003

Good quality grey SANDSTONE
- slightly weathered

- weak

- 0.35 m thick layer of

claystone at 21.7 m RC22

RC23

|....‘?....|....$....|....'T’..
i HHHAHAHAHHHHHAHHH A A A A HHB

Fair quality dark grey
SILTSTONE/SHALE

- slightly weathetred

- weak fo medium strong
- coal and white infiling

S

RC24

T
A A I A

o

[HHHHH

195

End of borehole (26.2 m)

- borehole open and water
at 7.0 m upon completion

- borehole backfilled with
cuttings and bentonite
seals placed from 0.6 m
t0 0.9 mand 21.7 m
t026.2m

b
T

I\
o

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/7/16  10:12:48 AM
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() stantec BOREHOLE RECORD DC13
CLIENT Alberta Transportation NORTHING 5655943 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33424 BHSIZE SS:150mm, HS:200mm1
DATES BORING _2016/05/17 WATER LEVEL (2.2 m) 2016/05/17 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 |@ — GRAIN SIZE , ‘ 2 |
S = = > S a ANALYSIS T T T T
I o = x| £ | w [Tl
= 2 SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT Wo o w o WL
& < MR NS P __ | ATTERBERG LIMITS (%) —o—
e - Gl |2 5 2 [23<| 5| E|=|B| STANDARD PENETRATION TEST,
. 0 <7 2|2 |8 | x| blows/030m °
o Ols5|l=|R8
| o [1219.14 Ols|& |0 20 40 60 80
T 1219024 T\TOPSOIL /}/ ?I-é
] Brown, medium plasticity CLAY (Cl) /o
] - some sand, tfrace gravel, frace / 9 [ |
] rootlets, dry to damp /
- / 1
| 7
] / sT| 2 | 320
1121719
- 2] Stiff fo very stiff, brown, medium /
] plasticity clay (CI) TILL S| 3300 19 ce
] - silyt, some sand to sandy, trace | ]
1 gravel, frace coal specks, damp
] 4
- 3] o)
: / 5 | 300
] /9_ R B B
] %5;: 6|20 | 14 °
- 4 / o
] %
1 - dark brown below 4.6 m /°
] / 7 | 310 0
- 5 ] /o"_-
] - hard below 5.0 m K
1 %o 8 | 450 | 36 )
L ¢ _: % 9 o
% 10| 450 | 36 | cu |3.8(21.1|37.6|37.4 O———®
7] 2k
1 % 1
] / Q:I ss|12] o | 47 o °
. %
] % 13 — |
1 /0
- 9 / E
] /6:.'
] / Sl ss| 14 450 | 44 o
- — .o' ..' _— —
] /O
] o
L 10 - / -

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DC13
CLIENT Alberta Transportation NORTHING 5655943 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33424 BHSIZE  SS:150mm, HS:200mnf
DATES BORING 2016/05/17 WATER LEVEL (2.2 m) 2016/05/17 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 | — GRAIN SIZE , , , ,
e - = > S a ANALYSIS T T T T
T ©) a5 o £ w [Ire)
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
& N <% S 1s3| & <1258 __ | ATTERBERG LIMITS (%) —o—
o & |z 2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
. 0 <7 |zl2 ¥ > | blows/0.30m o
i} bt olx=l=
10 > Ola]|5 |0 20 40 60 80
1 Stiff to very stiff, brown, medium / 7 15
] plasticity clay (Cl) TILL / N
_ - silyt, some sand fo sandy, frace /;: 4 — —
] gravel, frace coal specks, damp /::.'
11 % 16| 450 | 49 ®
] / .
| 7% B |
] /9
] / -
] % 17| 450 | 42 B ° o
- 13 %
1 / 18
- 14 % 19 | 450 | 50+ °
1 / O
] /'o:- [ ]
] /'..-0
- 15 /.:-_o
] / o
| /;.-ﬂlss 20| 450 | 37 B ® ]
] /'-_Z-O
] o
] /oj-
] 79
- — .o' ..' —— —
] %.:'-_0
17
1 1201.74 |
- Very poor quality light brown A BS | 21 — —
i (inferred) MUDSTONE 4
15 1201.14 | - extremely weak
] Bedrock encountered at 17.4 m
1 - Coring commenced af 18.0 m (see
- rock coring log for details) — —
E - Borehole advanced in
i bedrock to 20.1 m.
19 - Groundwater at 2.2 m and
] sloughing at 18.3 m
20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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@ Stantec

CLIENT
PROJECT
DRILLING DATE

Alberta Transportation

BOREHOLE RECORD

SR1 - Off Stream Reservoir, Springbank, AB

5/17/2016 to 5/17/2016

WATER LEVEL

EASTING: _-33424

DC13

NORTHING: _5655943  PROJECT No.__ 110773396

BH SIZE _SS:150mm, HS:200mm

(2.2m) 5/17/2016

paTUM _Geodetic

DEPTH (m)

ELEVATION (m)

DESCRIPTION

STRATA PLOT
WATER LEVEL

SAMPLE TYPE
RUN No.

FX-FRACTURE
CL-CLEAVAGE
SH-SHEAR
VN-VEIN

F-FAULT
JN-JOINT
P-POLISHED
S-SLICKENSIDED

SM-SMOOTH FL-FLEXURED
R-ROUGH UE-UNEVEN
ST-STEPPED W-WAVY
PL-PLANAR C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

RECOVERY

TOTAL | SOLID
CORE % | CORE %

R.Q.D. | FRACT.
% INDEX

PER Tm

INDEX

z
v
ULZDE
eEz

g

%

w3 WEATHERING

dwa
cdwa
. Jws

LABORATORY TESTING

01.7

Overburden - See Soil Log for
overburden description

0

[\
S I

I\
N

)
DT A AT IR, AP TN ST R W B

I\

)

>

)

00

\

Very poor qudlity light brown
(inferred) MUDSTONE

- completely weathered

- extremely weak

L
0
1

199.3

Poor quality grey MUDSTONE
- completely weathered
- extremely weak

RC22

Poor quality grey SANDSTONE
- moderately weathered

- weak

- fair quality below 18.6 m

199.4

Foiy quality grey SILTSTONE

HHHHHHHHHHE

RC23

e

5 T
Cioaalyyy

\

I ]
=gy weamerea

- extremely weak

End of borehole (20.1 m)

- borehole slough to 18.3 m
and water at 2.2 m

- borehole backfilled
with cuttings and
bentonite from 1.5 m
to3.0mand 16.8 m
to 18.3 m

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

ES

12/7/16  10:12:48 AM
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() stantec BOREHOLE RECORD DC14
CLIENT Alberta Transportation NORTHING _95656070  proJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33313 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/05/17 WATER LEVEL (5.8 m) 2016/05/17 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E = | o — GRAIN SIZE 40 80 120 160
E| z S|z £ A ANALYSIS | | | |
| & <zl . |5l Sy (B2
5 = SOIL DESCRIPTION <% wol@| z 2 |Yar= WATER CONTENT Wp ow W
at > ,§§ e > > | w § <LI®|= __ | ATTERBERG LIMITS (%) —o—
o & |z 2 5 2 3<|® B _ |8 | STANDARD PENETRATION TEST,
. O <7 3| 2|8 5| blows/o3om °
= 58|50
0 1215.00 | 20 40 60 80
[~ ] Ve ]
1 TOPSOIL ////0
1 1214.6 7As-L.
- Stiff, brown, high plasticity CLAY (CH) / | 1 — o —
] - silty, frace sand, damp
- to moist /
% 2 | 370 w,y |00 |09 [37.1]62.1 |
- 2 ///Ef
E ///_%: 3145 | 13 ® | O
-3 / S
] / 4 | 300 uu,y | 00|09 [42.0]57.1 1
] %:’;: 5| 450 | 14 ® |0
] / 6 | 450
L 51 1209.95 /
] Very stiff, brown, low plasticity clay .
] (CL) TILL 7 | 450 | 18 °
- ] - frace sand, gravel, frace coadl [ ]
] specks, damp
L ¢ - 8 o
E 9 1325 | 28 o ®
_ _ - interbedded silt, sand, and
] clay, moist between 6.8 m 10 ) o
g and 9.1m
1 - hard below 7.6 m
] 111 450 | 50 (¢] (
- 8 T
[ 12 [0 |
e _:
1 - some sand below 9.1 m
] 13 | 450 | 50+ o (
] i
] 5
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.




Page151

Page 2 of 3
() stantec BOREHOLE RECORD DC14
CLIENT Alberta Transportation NORTHING _5656070  prOJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33313 BHSIZE SS:150mm, HS:200mn1
DATES BORING _2016/05/17 WATER LEVEL (5.8 m) 2016/05/17 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= - 40 80 120 160
| = 5 |@ — GRAIN SIZE , , , ,
€ Z = IS a ANALYSIS T T T T
T O = v £ lw Do
E Z SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o > ,§§ < > S| W § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o & |z 2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
. 0 <7 |zlg ¥ > | blows/0.30m °
10 ~ Ola]|5 |0 20 40 60 80
1 Very stiff, brown, low plasticity clay
] (CL) TILL 14
- - frace sand, gravel, trace coal = o
] specks, damp
T 15| 450 | 50+ °
1 - wet sand pocket at 11.0m
] 16
- 12
] 17 | 300 | 50+ - ° ]
] o
— 13 .
] 9
] o -
I L - O
i o
] - g
- 147 %
] o
- ] o - ]
] -"_o
- 15 g
] o
| °1 ss| 18| 75 | 50+ B ° ]
] .'_:'o
] o
— 16 - g
] o -
] 79
- — .o' ..' _— —
] . d
] o
-1 7—_ . :9
- grey below 17.2m 19
] 20 | 150 | 50+ °
- 18-
] :-'_'0
[ ] o [ O
] o
-194 11959 -
1 Bedrock encountered at 19.1 m M SS |21 200 | 50+ L
| ] - Coring commenced atf 19.1 m (see B ]
i rock coring log for details)
] - Borehole advanced in
20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DC14
CLIENT Alberta Transportation NORTHING _5656070  prOJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33313 BHSIZE SS:150mm, HS:200mn1
DATES BORING _2016/05/17 WATER LEVEL (5.8 m) 2016/05/17 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E - — GRAIN SIZE 40 80 120160
g = Q|5 3 A ANALYSIS i i i i
I o = x| £ | w W«
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
wi > ,§§ 2 > |2 | w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
e - Sz 7|2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- O <7 |zlg ¥ > | blows/0.30m ®
& 510 |l=|5
o ~ Ola]|s |0 20 40 60 80
1 bedrock to 22.0 m -
] - Groundwater at 5.8 m and
_ sloughing to 21.6 m — —
] - Groundwater noted at 6.4 m
] during drilling
—21
- 22
- 23
- 24
- 25
- 26
- 27
- 28
- 29
30 , . :
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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() stantec BOREHOLE RECORD

DC14

L
N
)

CLIENT Alberta Transportation NORTHING: _5656070 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB $S:150mm, HS:200mm
DRILLING DATE 5/17/2016 1o 5/17/2016 WATER LEVEL (6.8 m) 5/17/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT
E CL-CLEAVAGE  JN-JOINT
— | = — |—=| w SH-SHEAR P-POLISHED
e z o) w| a VN-VEIN S-SLICKENSIDED
10 z @ =g
T = DESCRIPTION : = -4 RECOVERY | o o
o | = Q. T z
w| > =olw| oo % [ ]
o o é '<;T: ;ti JAoa iy P %é £2 LABORATORY TESTING
2 %] E= i
< B3
18 £229%

Overburden - See Soil Log for
overburden description

195

Very poor quality grey SILTSTONE
1954 - completey weathered
- extremely weak /-

Very poor quality dark grey SHALE
- highly weathered
- extremely weak

RC22

R

194.9

Poor quality grey SILTSTONE
11044 - moderately weathered
- weak

11944 .
\Poor quality grey SHALE

- moderately weathered RC23

- weak

Poor quality grey MUDSTONE
- completely weathered
193d - extiremely weak

—

HHHHH HHHHHH

D
~N

I\
o

End of borehole (22.0 m)

- borehole slough to
21.6 m, water 5.8 m

- borehole backfilled
with cuttings, bentonite
from0.5m 1o 0.8 m
and 19.1 mto 21.55 m

P S A S L S s AN oI I &

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

12/7/16  10:12:50 AM
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() stantec BOREHOLE RECORD DC15
CLIENT Alberta Transportation NORTHING 5656141 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33226 BH SIZE $S:150mm
DATES BORING 2016/05/11 WATER LEVEL (4.6 m) 2016/05/11 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
B o 40 80 120 160
_ B 5 | — GRAIN SIZE , , , |
[ - =z S a ANALYSIS 1 1 f f
| & <zl . |5l Sy (B2
5 2 SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT Wo o w o WL
o > ,§§ e > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
- S 2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- O <7 |zl2 ¥ > | blows/0.30m ®
o 53|50
L o 1213.43 K| 20 40 60 80
1 121323 | TOPSOIL Y4
] Stiff fo very stiff, brown, low fo high /
- plasticity (CL-CH) CLAY [ ]
1 - silty, frace sand, mottled brown, /
i damp to moist /
- 1 / - BS| 1
] sT| 2 | 300
) _:
i SS| 3|25 | 17 @®| O
[ ] - moist below 2.5 m B -]
] /] BS | A PT | 0.0 |08 (38.4[60.8 I 1
L 3 _: ;
] ST| 4 | 380 cu.y | 0.0 |09 |41.2|57.9 k |
1 / W Ss| 5|45 | 1 o
- 4 % g
] % 6
] / )| sT| 7 | 450
- 5 1208.33 pans
1 Stiff to very stiff, brown, medium /00 ss| s a0 13
| ] plasticity clay (Cl) TILL / B ]
i - silty, some sand, frace gravel,
] frace coal specks, damp B 53 |14.3[45.4(35.1 -
- 6 __
] ss| 9 | 450 | 15 .
B 7 _-
] ~ BS | 10
] ss| 11| 450 | 22 ole
- 8 -
1.1205.23
] Hard, brown, silty clay (CL-ML) TILL
- - frace to some sand, trace — —
E gravel, moist
e _:
] ss | 12| 450 | 39 .
Y Bs| C 2.4102(67.4|20.0 H
-10 :

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.

(2) Water may be influenced by drilling fluids/techniques;

App'd by: AIB

piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DC15

CLIENT Alberta Transportation NORTHING 5656141 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33226 BH SIZE SS:150mm
DATES BORING 2016/05/11 WATER LEVEL (4.6 m) 2016/05/11 DATUM Geodetic

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
_ £ = |z — GRAIN SIZE 40 80 120 160
el Z S|z £ ANALYSIS | | | |
I o = x| £ | w o 2]
= 2 SOIL DESCRIPTION SlElwe |80z |2 (S8 WATER CONTENT We o w o WL
u > ,§§ e S || & § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o 5127 |2 (>3 > 5 <| 5 ||~ || STANDARD PENETRATION TEST,
o S| 2| o || | blows/0.30m o
Y < |8|ls|=|8
10 = Ola|& |0 20 40 60 80
] Hard, brown, silty clay (CL-ML) TILL
] - frace to some sand, trace
_ gravel, moist — —
e ss | 13| 450 | 39 o .
1 1202.28
] End of borehole (11.15m)
I - groundwater at 10.1 m and | |
] sloughing af 10.1 m
] upon completion
- 12 - 50 mm standpipe
] piezometer slotted from
E 3.7mto52m
] - annulus backfilled with sand from B ]
] 3.4 m to 5.3 m, bentonite
L 13- seals from 1.0 mto 3.4 m
] and 5.3mto 10.1 m
] - Borehole DC15 terminated to
- ] complete 50 mm monitoring well — —
] install. Bedrock cored in DC15A
- 14
- 154
- 16
17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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@ Stantec

CLIENT
PROJECT
DATES BORING

Alberta Transportation

BOREHOLE RECORD

SR1 - Off Stream Reservoir, Springbank, AB

2016/05/16

WATER LEVEL

EASTING

NORTHING _5656141
-33226
(3.7 m) 2016/05/16

DC15A

PROJECT NO. 110773396
BH SIZE SS:150mm, HS:200mn
Geodetic

DATUM

m)

DEPTH (

I
o

1213.43

SOIL DESCRIPTION

ELEVATION (m)

SAMPLES

GRAIN SIZE

ANALYSIS

UNDRAINED SHEAR STRENGTH (kPa)

40 80 120 160
| | | |

STRATA PLOT
WATER LEVEL

TYPE
NUMBER
N-VALUE
LAB TESTS

Gravel (%)
Sand (%)
Silt (%)

ADVANCED
Clay (%)

RECOVERY (mm)

WATER CONTENT Wp oW W
ATTERBERG LIMITS (%) —o—

STANDARD PENETRATION TEST, PY
blows/0.30 m

20 40 60 80

1213.23 | Topsail

| Q

plasticity (CL-CH) CLAY
- silty, frace sand, mottled brown,
damp to moist

- moist below 5.1 m

1208.33

Stiff fo very stiff, brown, low fo high

&

Stiff to very sfiff, brown, medium

plasticity clay (Cl) TILL

- silty, some sand, frace gravel,
frace coal specks, damp

1205.23

1

- frace to some sand, frace
gravel, moist

Hard, brown, silty clay (CL-ML) TILL

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DC15A
CLIENT Alberta Transportation NORTHING 5656141 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33226 BHSIZE SS:150mm, HS:200mn1
DATES BORING _2016/05/16 WATER LEVEL (3.7 m) 2016/05/16 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E =l — GRAIN SIZE 40 80 120160
€ = Sz £ A ANALYSIS | | i i
= | 9 SOIL DESCRIPTION < |z x| £y |8e
™ e clElw |lalz |2 |28 WATER CONTENT Wp oow W
u > ,§§ e > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o S 2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
o 2|2 || x| blowso30m o
Q O C 0]
5 o= o] = ~
10 Ola]|5 |0 20 40 60 80
. Hard, brown, silty clay (CL-ML) TILL 7. 4
] - frace to some sand, trace @
N gravel, moist 3 [ -
] o]
] g
- 11 g
4 BS| 1
- 12
] ss| 2| 450 | 40 - ° ]
1 1200.63
[ 13] Hard, dark brown, lean clay (CL) TILL
] - silty, sandy, some gravel, tfrace
g coal specks, dry
- 14
4 BS| 3 11.9(29.5(37.2(21.4 —H
- 15
] ss| 4 | 375 | 50+ - ° ]
[, 63 1197.43
1 Very poor quality grey (inferred)
] MUDSTONE I
S - extremely weak [ - —]
17: I
] .
] [
- 18
| { 119493 A BS| 5
] Bedrock encountered at 16.0 m
] - Coring commenced af 18.5 m (see
- 19 rock coring log for details)
] - Borehole advanced in
] bedrock to 21.5m
] - Groundwater at 3.7 m and B ]
] sloughing af 21.0 m
| o0 ] - Groundwater at 7.6 m during

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DC15A
CLIENT Alberta Transportation NORTHING 5656141 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33226 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/05/16 WATER LEVEL (3.7 m) 2016/05/16 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
_| E = o — GRAIN SIZE 40 g 120 160
£ = Q> € A ANALYSIS 1 1 1 |
T ©) e |5 o £ w [Ire)
= 2 SOIL DESCRIPTION SlElw (8| 2|88 WATER CONTENT We o w o WL
o < SRl S |2 & <25 8|5 __ | ATTERBERG LIMITS (%) —oc—
e - A = B 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- O <7 |zlg ¥ > | blows/0.30m ®
& 510 |l=|5
o = Ols|& |0 20 40 60 80
] drilling :
] - Borehole DC15B advanced to
- complete 50 mm monitoring — —
] well install
21
- 22
- 23
- 24
- 25
- 26
- 27
- 28
- 29
301 , : :
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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() stantec BOREHOLE RECORD

T ageToY

DC15A

CLIENT Alberta Transportation NORTHING: _5656141 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33226 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE 5/16/2016 to 5/16/2016 WATER LEVEL (3.7 m) 5/16/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION =185 2 recoveer [ o
R P iv] e % | INDEX | w5 Ex
fa) o > ; <§(¢z ot soue oER 1m 8z0 £2 LABORATORY TESTING
1) %) EpE= i
@ z
15
1 Overburden - See Soil Log for : e
] overburden description
| jgdiezd
b Very poor qudlity grey (inferred) L1
] MUDSTONE T
| - completely weathered
] - extremely weak HE
]7: T
1 1
] T
] T
o] T
] T
| s T
p Poor quality brown MUDSTONE L1
] - completely weathered T
| 10 1sad extremely weak
] Poor quality grey SANDSTONE [T
] - moderately weathered ] RC 6
| - weak
1 T
] T
20 . "
b Continued: poor quality grey T
] SANDSTONE
| - moderately weathered ]
] - weak
] % RC 7
1]
] 1]
| iw N
1 End of borehole (21.5 m)
] - borehole slough to 21.0 m,
[ 51 and fo 11.0 m, water at 3.7 m
i - borehole backfilled with
] cuttings, bentonite from 0.5 m
g 10 0.8 mand 18.0 mto 21.0 m
_23_:
_24_:
25 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

ES

12/7/16  10:12:51 AM
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() stantec BOREHOLE RECORD DC15B
CLIENT Alberta Transportation NORTHING 5656141 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33226 BH SIZE $S:150mm
DATES BORING ~_2016/05/16 WATER LEVEL DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
. £ 5 o £ GRAIN SIZE \ | 1 X
[S z =S a ANALYSIS l l T T
T ©) o= o £ w (@ [}
E i SO”_ DESCR'PT'ON |<£ % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
o > ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
o S 2|2 || x| blowso30m o
o o Si=1|2
| o [1213.43 Ola|& |0 20 40 60 80
1 1213.23] TOPSOIL W
] Stiff fo very stiff, brown, low fo high /
- plasticity (CL-CH) CLAY [ ]
1 - sitly, frace sand, mottled brown, /
L damp to moist %
§ _ - moist below 2.5 m B ]
L 3 _:
L 4 _:
- 5 1208.33
1 Stiff fo very stiff, brown, medium /
| ] plasticity clay (Cl) TILL B ]
i - silty, some sand, frace gravel,
] frace coal specks, damp
- 6 __
L 7 _:
87 120528
1 Hard, brown, silty clay (CL-ML) TILL
- - frace to some sand, trace — —
i gravel, moist
e _:
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.




Page161

Page 2 of 2
() stantec BOREHOLE RECORD DC15B
CLIENT Alberta Transportation NORTHING 5656141 PROJECT NoO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33226 BH SIZE $S:150mm
DATES BORING ~_2016/05/16 WATER LEVEL DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— E s | - GRAIN SIZE 40 80 120 160
g > Q|5 3 A ANALYSIS | | | i
; @] = v £ w | m»
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& < SRl S (2] & <>( g NS __ | ATTERBERG LIMITS (%) —o—
o G127 121312 |23<|3|8| 5|5 sraNpArRD PENETRATION TEST,
. O <7 2|2 |®]| x| blows/030m °
e Ols5|l=|R8
10 Ola]|5 |0 20 40 60 80
1 Hard, brown, silty clay (CL-ML) TILL
] - frace to some sand, trace
_ gravel, moist — —
- 11
- 12
1 1200.63
[ 13] Hard, dark brown, lean clay (CL) TILL
] - sandy, some gravel, frace coal
g specks, dry
[ ] 119973 B N
] End of borehole (13.7 m)
- 14 - sloughing fo 11.0m
i - 50 mm standpipe
] piezometer slotted from
] 10.5mto 120 m [ ]
] - annulus backfilled with sand
| 15 from 10.1 mto 12.0 m,
1 bentonite seals from 2.0 m
1 to 10.1 mand 120 mto 13.7m
- 16
- 17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DC16
CLIENT Alberta Transportation NORTHING 5656222 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33112 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/05/16 WATER LEVEL DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
_| E 5 |a — GRAIN SIZE 40 g 120 160
S z 2> € a ANALYSIS T T T T
T ©) e |5 o £ w (@ [}
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
& < = o - B IS P el 0 [P __ | ATTERBERG LIMITS (%) —oe—
- S 2 5 2 [23<| 5| B | |B| STANDARD PENETRATION TEST,
. 0 <7 | 2| o || >]| blows/030m o
o Ols5|l=|R2
| o N1213.87 Ols|& |0 20 40 60 80
] TOPSOIL ?//QO
1 1213.47 77w
— ] Very stiff, brown, medium plasticity / | — —
] (Cl) CLAY 2
- - trace sand, dry to moist %
: %.:. 1 o]
] % 2 300 18 oe
-2 121177 78
1 Very stiff, brown, medium plasticity / ..
| clay (CI) TILL / B ]
i - silty, some sand, frace gravel, /
] mottled grey, moist / - 3 2.4 [11.9]470|38.7 [0 SRS
;] 7
] % 5 4 1260 | 19 [ ]
L 4 _: %
] % 5 [0
] % 6 | 450 | 31 °
5 7
1 1208.67 /5
] Dense to very dense, grey SILT (ML) a g
- - frace gravel, moist : — —
i 6—: 7 ¢ los|73|780[138 Ohi
] l ss| 8 | 450 | 50+ °
] 6;-'
7 ] "9
] 9
1 -seepage at 7.6 m
] pag 10| 410 | 25 [ ]
- 8 __
- 120527 — .
1 Hard, grey, silty clay (CL-ML) TILL
[ 5 - sandy, gravelly, frace coal, wet 1 CC 1239(30.8(35.1|10.3 Or-h
] 12 | 350 | 50+ .
§ _ - frequent coal below 9.8 m B o
L 10 ] - coal layer between 10.1 m

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DC16
CLIENT Alberta Transportation NORTHING 5656222 PROJECT NoO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33112 BHSIZE  SS:150mm, HS:200mnf
DATES BORING ~_2016/05/16 WATER LEVEL DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 | — GRAIN SIZE , , , ,
€ Z =z 1S a ANALYSIS T T T T
| & e |3 x| £ lw Do
E Z SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT WP W WL
u > ,§§ e > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o S 2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- 0 <7 |zl2 ¥ > | blows/0.30m ®
w o O -i_: —
10 ~ Ola]|5 |0 20 40 60 80
1 and 10.8m L3
] Hard, grey, silty clay (CL-ML) TILL
- - sandy, gravelly, frace coal, wet 14 — —
] - trace coal, dry below 10.8 m
11 15| 350 | 50+ °
1 1202.67
1 Very poor quality grey (inferred)
- SILTSTONE — —
g - completely to highly weathered
|10 - exfremely weak to very weak 16
] o
] - SS| 17| 200 | 50+ ENe) ® |
1.1201.17
] Bedrock encountfered at 11.2m
- 13 - Coring commenced atf 12.7 m (see
i rock coring log for details)
] - Borehole advanced in
] bedrock to 18.5m B ]
- 14
- 154
- 16
17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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T ageTo

() stantec BOREHOLE RECORD DC16

CLIENT Alberta Transportation NORTHING: _5656222 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-33112 BHSIZE _SS:150mm, HS:200mm

DRILLING DATE _ 5/16/2016 to 5/16/2016 WATER LEVEL DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION

DESCRIPTION RECOVERY

R.Q.D. | FRACT.
o

INDEX
TOTAL | SOLID

>
o}
CORE % | CORE % PR 1m | © LABORATORY TESTING

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No
%

STRENGTH
INDEX
INDEX

T
S S

Wi WEATHERING

R5
R4
R3
cdR2
w1
w2

cdwa
cdws
we

L
o

Overburden - See Soil Log for
overburden description

Very poor qudlity grey (inferred)

SILTSTONE

- completely to highly
weathered

- extremely weak to very weak

012

Poor to fair quality grey SILTSTONE
- moderately weathered
- very weak

-coalseam at 12.9 m
RC20

- excellent quadlity, slightly
weathered below 14.0 m

RC21

- very weak to weak
below 15.5m

- 0.15 m thick sandstone layer
at15.5m

RC22

T
AL W I A B T S T L N

L
~
1

- 0.25 m thick sandstone layer
at17.0m

RC23

HHHHHHHHHHHHHHHHHHHHHHHHHHHH

T
L S

195

End of borehole (18.5 m)

- borehole open upon
completion

- borehole backfilled
with cuttings, bentonite
seals placed from 0.3 m
to 0.6 mand 12.5m
0 18.5m

1\
o

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/7/16  10:12:52 AM
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Page 1 of 1
() stantec BOREHOLE RECORD DC17
CLIENT Alberta Transportation NORTHING 5656288  proJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -33011 BHSIZE  SS:150mm, HS:200mnf
DATES BORING _ 2016/05/17 WATER LEVEL _(dry) 2016/05/17 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
B _. 40 80 120 160
_ £ 5 | — GRAIN SIZE , , , ,
€ Z 20z IS a ANALYSIS T T T T
; O e o £ w | m»
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& N Sl S (2] & § 28| __ | ATTERBERG LIMITS (%) —oc—
= Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
. 0 <7 2|0 |8 | x| blows/030m o
e Ols|l=|R8
| o [1213.39 Ols|& |0 20 40 60 80
1 TOPSOIL R
1.1213.09 / -9
] Very stiff, brown, high plasticity CLAY / ]
1 (CH) o)
i - silty, frace sand, dry to moist q
= ] /.."
% 5 1 00| 1.7 |35.7]62.6 1] i
] % 2 | 360
-2 1211.29 /
1 Very stiff, brown, low plasticity clay 5
| ] (CL) TILL 3| 260 | 25 [ ] B
i - silty, frace gravel, sand, moist
] - some sand, mottled grey 4 o
L 3 ] below 2.6 m
] - some gravel below 3.0 m 5 380 | 21 °
- sandy below 3.7 m 5
- 4 __
| ] 6 13.2|24.8|46.6|15.4 O o
- inferred cobbles, frace
[ 5 coal specks below 4.6 m 71250
] 8 | 390 | 50+ °
- some gravel below 5.7 m o 9
- 6 L
1 - grey below 6.1 m -
1 : 10| 450 | 50+ 14.5|38.9(33.4|13.2 ok ®
1 1206.49 o |
- 7 Very dense, grey, sandy silt (ML) TILL b
] - frace gravel, frace coal specks,
i dry to moist I
- 1 .1205.79 7 —50=] 'y ]
] Bedrock encountered at 7.6 m
| g ] - Coring commenced af 7.4 m (see
i rock coring log for details)
] - Borehole advanced in
R bedrockto 11.0m ]
e _:
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.




R ace Page 1 of 1

CLIENT
PROJECT
DRILLING DATE

@ Stantec

Alberta Transportation

BOREHOLE RECORD

SR1 - Off Stream Reservoir, Springbank, AB

5/17/2016 to 5/17/2016

WATER LEVEL

NORTHING: 5656288  PROJECT No.
EASTING:

-33011

T ageToO

DC17

110773396

BH SIZE

SS:150mm, HS:200mm

(dry) 5/17/2016

paTUM _Geodetic

DEPTH (m)

ELEVATION (m)

DESCRIPTION

STRATA PLOT
WATER LEVEL

A T T

L
N
1

N e e P

|
~N

|
o

SAMPLE TYPE
RUN No.

FX-FRACTURE
CL-CLEAVAGE
SH-SHEAR
VN-VEIN

F-FAULT
JN-JOINT
P-POLISHED
S-SLICKENSIDED

SM-SMOOTH
R-ROUGH
ST-STEPPED
PL-PLANAR

FL-FLEXURED
UE-UNEVEN
W-WAVY
C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

RECOVERY

TOTAL
CORE %

SOLID
CORE %

.| FRACT.
% INDEX

PER Tm

ROCK
STRENGTH
INDEX
w3 WEATHERING
INDEX

dwa
cdwa
. dws

LABORATORY TESTING

Overburden - See Soil Log for

overburden description

Poor quality grey SANDSTONE
- slightly weathered
- weak
- fair quality, and weak
fo medium strong
below 8.0 m

- good to excellent quality,
and fresh to slightly
weathered below 9.5m

IHHHHHHHHHHHHH

RC13

RC14

RC15

e T

End of borehole (11.0 m)
- borehole open, and dry
- backfilled with cuttings,
bentonite seal placed
from0.3mfo 0.6 m
and 7.41t011.0m

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

ES

12/7/16

10:12:53 AM
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Page 1 of 1
() stantec BOREHOLE RECORD DC18
CLIENT Alberta Transportation NORTHING _ 9656375 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -32817 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/05/17 WATER LEVEL (7.6 m) 2016/05/19 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
B _. 40 80 120 160
_| £ 5 | — GRAIN SIZE , , , ,
S z 2> € a ANALYSIS T T T T
T ©) e |5 o £ w (@ [}
5 2 SOIL DESCRIPTION SlElwe 8z | 2|88 WATER CONTENT We o w o WL
& N SRl S [z & § B3 __ | ATTERBERG LIMITS (%) —o—
= Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
o I 213 |o|8| x| blows030m L
o Ols|l=|R8
|, l1213.88 Ola|& |0 20 40 60 80
1121363 TOPSOIL
] Stiff, brown, medium to high /A
] plasticity CLAY (CI-CH) Ll = ]
] - silfy, frace sand, mottled grey, - Al et | 00|14 (352|634 B i
- moist / Y
% 1 Pr o
/ L 2 | 300 v |02]54|41.4]529 o |
- 2 %
] / 3380 13 e | o
R RAIRE o5 B .
1 Hard, low to medium plasticity clay / - 4
- 3 (CL-CI) TILL /
i - silty, sandy, trace gravel, moist / 5
1 / 5 | 500 v | 58(229|44.4|269 o
1 - frace coal specks below 3.6 m / E
] I 6 | 400 | 40 [ ]
|, ] 7
1 1209.68 :
] Dense to very dense, silty clay 7 21.9|26.7138.3|13.0 OFH
- (CL-ML) TILL L —]
E - sandy, some gravel, frace coal
. ] specks, dry to moist o [l S| 8| 450 ) 50+ L
1 o |
] S
] 2 9 14.8(31.2|140.4|13.7 a—+—
Ry - o]
] o M SS[T10] 150 | 50+ '
_ -9
| ] o | ]
] =
1.1206.98 o
L 7 -9
1 1206.48| Very poor quality (inferred) 5 0
- ] SANDSTONE L Am — —
I - completely to highly weathered - ESS T2 50 50+ L
8 ] - extremely weak to very weak
] Bedrock encountered at 7.2 m
] - Coring commenced af 7.4 m (see
- rock coring log for details) — —
i - Borehole advanced in
] bedrock to 12.5m
-9 - Groundwater at 7.6 m during
] drilling, borehole open upon
] completion | |
- 10

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD

DC18

|
~N

CLIENT Alberta Transportation NORTHING: _ 5656375 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB BHSIZE _SS:150mm, HS:200mm
DRILLING DATE 5/17/2016 to 5/17/2016 WATER LEVEL (7.6 m) 5/19/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT BC-BROKEN CORE
E CL-CLEAVAGE  UN-JOINT CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED B-BEDDING
e z O Y o VN-VEIN S-SLICKENSIDED FOL-FOLIATION
=10 = lalzo
z = DESCRIPTION : Zlwz RECOVERY | o 0
o == Q! T z
w| > =olw| oo % [ ]
a 4 é '<;T: §: = JAoa iy P 2 8 £2 LABORATORY TESTING
12 %] = i
> &
W z2zse

Overburden - See Soil Log for
overburden description

067 o e e e

| Very poor qudlity (inferred)

SILTSTONE
- completely to highly
weathered

“|RC13

- extremely weak to
very weak

Poor quality olive green SILTSTONE

- moderately weathered

- very weak

051 - very weak to weak

\ below 7.9 m /-

Fair to good quality grey
SANDSTONE

RC14

- slightly to moderately

weathered
- weak to medium
strong

RC15
- 0.2 m thick bentonite
layer at 10.3 m

Good quality dark grey SILTSTONE
- fresh to slightly

weathered
- weak to medium

strong RC16

HHHHHHHHHHHHHEHHHHHHH

L S T N T

01

ST I A RS e R W

End of borehole (12.5 m)

- borehole open, water at 7.6 m
upon completion

- borehole backfilled with
cuttings, bentonite seal
placed at0.3mto 0.6 m
and7.4mto 12.5m

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

12/7/16  10:12:54 AM
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Page 1 of 1

CLIENT

@ Stantec

Alberta Transportation

BOREHOLE RECORD

PROJECT

DATES BORING

SR1 - Off Stream Reservoir, Springbank, AB

2016/05/09

WATER LEVEL

NORTHING _9656515
-32522

EASTING

(0.0 m) 2016/05/09

DC19

PROJECT NO. 110773396
BHSIZE SS:150mm, HS:200mn
DATUM Geodetic

m)

DEPTH (

I
o

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
B - — GRAIN SIZE 40 80 120160
Z Q1> € A ANALYSIS | | | |
©) e |5 o £ w (@ [}
E SOIL DESCR'PT'ON |<£ % w ';-H > 3 % m — WATER CONTENT Wp W Wi
> ,§§ < % S| B § <5 23 P __ | ATTERBERG LIMITS (%) —-s—
z 5|2 213 12 |2<| 3 |Z| 5|8 STANDARD PENETRATION TEST, °
O < 6 'CC) BR | > | blows/0.30 m
P Slsl=|28
1217.63 v Ola |5 |0 20 40 60 80
] ]
11217.38| TOPSOIL L
] Stiff, light brown, high plasticity CLAY / o
] (CH) / | B |
] - silty, mottled brown, damp
] | BS| 1 0.0 ] 0.3 [34.9(64.8 I g
1 Z:_: 2 | 325 cu.y | 00| 1.0]30.5|685 I |
] % ] 3| 300 14 | 0
1 % 4 00|03 |59 937 ! |
1121463 /P
1 Very stiff, low plasticity clay (CL) TILL
] - silty, some sand, trace gravel, S | 450 Y |00]18/287169.5
— damp — —
] 6375 29 o [ ]
1 1213.63
] Very dense, brown, clayey SAND
] (sc) 7 56 (649(17.3[123
B - some silt, frace gravel, damp = o
E -seepage at 4.8 m 8 | 425 | 50+ o
1121223
] Very poor quality brown (inferred) — -
1 1211.83| SANDSTONE 21 o leas °
- - slightly to highly weathered o] 7 1
R - very weak to weak
1 Bedrock encountered at 5.4 m,
] - Coring commenced af 5.8 m (see — —
E rock coring log for details)
] - Borehole advanced in
] bedrock to 17.0 m
] - Groundwater at surface and
] sloughing at 4.8 m | |

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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Paget?
() stantec BOREHOLE RECORD DC19
CLIENT Alberta Transportation NORTHING: _ 5656515 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-32522 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __5/9/2016  to 5/9/2016 WATER LEVEL _ (0.0 m) 5/9/2016 DATUM _Geodetic

. FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
c CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
|2 DESCRIPTION T |52 RECOVERY o
Tl < < || =% RQD. | FRRACT.| = z
oz < & % 2 [toAL [soup %o | INDEX | G B
o g <;( < | CORE%| CORE % PR 1m| 252 2 LABORATORY TESTING
o B
1 Overburden - See Soil Log for i
] " overburden description
- | Very poor quality brown (inferred) |-
] SANDSTONE
25 - slightly to highly weathered E
| ¢ \— very weak to weak [
] Poor quality grey SANDSTONE [T} [RCH
] - slightly to highly weathered T

- < - very weak to weak
] - good qudlity, slightly HE
R weathered, coal seams

| below 6.4 m L]

] T |RC12

| ] 1T

—8—: - excellent quality, oxidation T
] on joints below 7.9 m T

. 1T
] T RC13

Ph T
] T

- 1]

] T

-0 T
] RC14
1 1

- ] 1
1 1

1 - fair quality below 10.9 m T
] T
] L |res
12057 T

H 2 Fair quality brown to grey
] MUDSTONE/CLAYSTONE T
] - highly weathered

. - extremely weak T
] - oxidation seams
] 1]

13 204 4 ———

] Fair quality grey SILTSTONE RC16
] - slightly weathered T

| - weak to medium strong
4 - shell fragments T
] 1]

- 4 ’

] - good quality below 14.0 m 1]

| T
] T |rC17

[ L]

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:12:55 AM
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TageTr T

() stantec BOREHOLE RECORD DC19

CLIENT Alberta Transportation NORTHING: _ 5656515 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-32522 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE 5/9/2016 to 5/9/2016 WATER LEVEL (0.0 m) 5/92/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup % | INDEX | o o
é o <;( X% |corex|core% PR 1m| 252 Eg LABORATORY TESTING
(%] (%] = w
@ z
5 SREigs
. Fair quality grey SILTSTONE L1 S
] - slightly weathered T
| - weak to medium strong
] - shell fragments 1]
% =
i |reis
] 1
] 1
B 712004 T
1 End of borehole (17.0 m)
] - borehole slough to 4.8 m,
| and water atf surface
] - borehole backfilled with
] cuttings and a bentonite
i seal placed from 0.5 m
18 to1.2m
19
_20_:
21
_22_:
_23_:
_24_:
25 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:12:55 AM
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Page 1 of 1
() stantec BOREHOLE RECORD DC20
CLIENT Alberta Transportation NORTHING 5656631 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -32401 BHSIZE  SS:150mm, HS:200mnf
DATES BORING _2016/05/10 WATER LEVEL DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
€ o 40 80 120 160
_ £ 5 | — GRAIN SIZE , , , ,
€ Z 20z IS a ANALYSIS T T T T
| & e |3 x| £ lw Do
E Z SOIL DESCR'PT'ON |<_: % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o > ,§§ < > S| W § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o S 2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- 0 <7 | 2| o || > blows/030m ]
e Ols|l=|R8
| o f1216.26 Ols|& |0 20 40 60 80
] T
1 121601 | TOPSOL e
] Brown, high plasticity CLAY (CH) / Jo
] - silty, frace sand, trace rooflets, / [ |
] damp
- 1 1 10|33 |243|71.4 =S |
| ] 121476 5 B o
] Hard, brown, silty clay (CL-ML) TILL ]
] - sandy, frace gravel, dry 2| 350
- 2 fo damp
] E 3| 225 31 o) °
4 9.6 [30.544.7[15.3 aH
] 5 | 200 | 50+ o °
] g
1 o]
1.1211.96 5
] Hard, brown, medium plasticity clay | ]
: (CI) TILL ss| 7 | 100 | 50+ °
g - some sand, dry to damp
- 5 __
1 121046
L 4 Bedrock encountered at 5.8 m
] - Coring commenced af 4.8 m (see
i rock coring log for details)
I - Borehole advanced in | ]
] bedrock to 15.4 m
L 7 _:
L8 _:
e _:
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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Tage Tt

() stantec BOREHOLE RECORD DC20

CLIENT Alberta Transportation NORTHING: _ 5656631 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-32401 BHSIZE _SS:150mm, HS:200mm

DRILLING DATE _ 5/10/2016 to 5/10/2016 WATER LEVEL DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.

% INDEX
TOTAL | SOLID

>
o}
CORE % | CORE % PR 1m | © LABORATORY TESTING

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No

D

o

o

INDEX

=
LZDE
o
&
¥z
&
o

1 1
(¢,
NS EEETE IR

I N
T

T
T S

w3 WEATHERING

cdwa
. dws

)

|
w

.. oW

Overburden - See Soil Log for
overburden description

Very poor quality brown (inferred)
SEDIMENTARY BEDROCK

Hard, brown, medium plasticity
clay (ClI) TILL
- some sand, dry to damp

|_

RC 8

RC 9

Fair quality grey SILTSTONE
- slightly to moderately
weathered
- weak, oxidation
on joints

|
o~

|
~N

RC10

09

Fair quality grey SANDSTONE
- slightly weathered
- weak

08 4

Very poor quality brown grey
MUDSTONE

- completely weathered

074, - extremely weak I

Very poor quality stratified
brown/grey SILTSTONE and
SANDSTONE

- slightly weathered

- weak

- oxidation on joints

- good quality below 9.3 m

1
[ee]
|

RC11

[
~O

RC12

05

Good quality brown MUDSTONE

- completely weathered

- extremely weak /-
Good quadlity strafified brown/grey
SILTSTONE and SANDSTONE

- slightly weathered

- weak

- oxidation on joints

10}

=

RC13

HHHHHHHBHHHHHHHHH EHHE H B H HHH BN

L
w

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/7/16  10:12:57 AM




n 474 Page 2 of 2

@ Stantec

BOREHOLE RECORD

DC20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

CLIENT Alberta Transportation NORTHING: _ 5656631 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-32401 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE _ 5/10/2016 to 5/10/2016 WATER LEVEL DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 I.I>.l & . VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup %o | INDEX | G B
= g <;( 2 & |CORE%| Core% PER 1m gég %2 LABORATORY TESTING
o z
13 LA AR EE:
R Good quadlity strafified brown/grey LT [RC14 CR2 | w2
] SILTSTONE and SANDSTONE T Tk
| - slightly weathered
] -weak 1]
] - oxidation on joints
14- ma
1 1T
] 1T
] [ T} |RC15
5 T
b - mudstone seam at 15.1 m L]
12009 ——
- End of borehole (15.4 m)
] - borehole backfilled with
] cuttings and a bentonite
Epys seals placed from 0.5 m to
] 1.2mand 44mto 154 m
7
—]8—:
4 9_:
_20_:
21
_22_:
23]

ES

12/7/16  10:12:57 AM
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Page 1 of 1
() stantec BOREHOLE RECORD DC21
CLIENT Alberta Transportation NORTHING 5656748 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -32404 BHSIZE  SS:150mm, HS:200mnf
DATES BORING _2016/05/11 WATER LEVEL (3.0 m) 2016/09/08 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 | — GRAIN SIZE , , , ,
€ Z 2= 1S a ANALYSIS T T T T
| & e |3 x| £ lw |De
E Z SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT WP W WL
o > ,§§ < > S| W § <5 23 P __ | ATTERBERG LIMITS (%) —-s—
- S 2 5 Z 5 <| 5 ||~ || STANDARD PENETRATION TEST,
- O <7 |zlg ¥ > | blows/0.30m L
o 6|8|5|0
Lo 1215.77 K| 20 40 60 80
1 TOPSOIL 7
1121540 7
R Stiff, brown, high plasticity CLAY (CH) / . |
] - some sand, trace rootlets, damp %
-1 % 1 o
] % ST| 2 | 350 kY | 00|04 [18.4[81.] I —
-2 ] /
] 1213.37 SS| 3 |175| 14 [ ]
— ] Stiff, brown, low plasticity silty clay | — —]
1 (CL-ML) TILL i BS | 4 47 28.5|46.2(20.6 O |H
g - sandy, frace gravel, frace )
- 3] coal specks, damp
] ST| 5 | 400 cuy [12.6(27.4{42.0(18.0 a—+
] ss| 6250 13 ™
L 4 _:
] A Bs| 7
-seepage at 5.0 m ST| 8 | 375
- 5 - 1210.67
] Compact, brown, clayey sand (SC) SS| 9 0 13 @
] TILL B ]
i - frace gravel, moist
1 1209.87 A Bs| 10
- 6 Bedrock encountered at 6.0 m
] - Coring commenced atf 5.9 m (see . SS | 111100 | 50+ ° ®
i rock coring log for details)
] - Borehole advanced in B ]
] bedrock to 12.5 m
L 7 ] - Groundwater at surface upon
] completion
L8 _:
e _:
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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CLIENT
PROJECT
DRILLING DATE

@ Stantec

Alberta Transportation

SR1 - Off Stream Reservoir, Springbank, AB

5/11/2016 to 5/11/2016 WATER LEVEL

BOREHOLE RECORD

NORTHING: _5656748  PROJECT No.
EASTING:

-32404

DC21

110773396

BH SIZE _SS:150mm, HS:200mm

(3.0 m) 9/8/2016

paTUM _Geodetic

DEPTH (m)

FX-FRACTURE
CL-CLEAVAGE
SH-SHEAR
VN-VEIN

F-FAULT
JN-JOINT

P-POLISHED
S-SLICKENSIDED

SM-SMOOTH
R-ROUGH
ST-STEPPED
PL-PLANAR

FL-FLEXURED
UE-UNEVEN
W-WAVY
C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

DESCRIPTION RECOVERY

TOTAL
CORE %

SOLID
CORE %

ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No
%

|
[¢;]

FRACT.
INDEX

PER Tm

ROCK
STRENGTH
INDEX
Wi WEATHERING
INDEX

R5
R4
R3
CdR2
w1
w2

cdwa
. dws

LABORATORY TESTING

Overburden - See Soil Log for
overburden description

09

1
o~
|

Very poor quality brown MUDSTONE
to grey SILTSTONE
- moderately to completely

RC12

09

1
~N
MR TR

weathered
- extremely weak to
very weak

Fair quality grey SILTSTONE
- slightly weathered

- very weak to weak

\- oxidation on joints

RC13
12084

|
(0]

1,
ﬁ)

2083 If

Very poor quality brown MUDSTONE
- completely weathered
- extremely weak

Fair quality brown SANDSTONE
- slightly weathered

12023, - weak

W\Foir quality brown MUDSTONE

RC14
- completely weathered
- extremely weak

A
I-m“-‘f{clir quality brown SANDSTONE ﬁ

os4 - slightly weathered
- weak

Fair quality brown MUDSTONE
- completely weathered
- extremely weak

Fair quality grey SILTSTONE

- slightly weathered

- very weak to weak

- oxidation on joints

- very poor quality below
9.45m

- fair quality, extremely
weak to weak
below 11.0m

RC15

RC16

AN
'TJ

1 Fair quality brown

HHHHHHHHHHH P HFHHHHFHHAH A A A

MUDSTONE/CLAYSTONE
- completely weathered

e

A S S B

s I—

033l extrermely-weak

Tt
Fair quality grey SILTSTONE
- slightly weathered
- very weak to weak
- oxidation on joints

End of borehole (12.5 m)
- borehole open, water
at surface from coring,
seepage observed at 5.0 m
- two inch standpipe
piezometer installed,
slotted from 9.1 mto0 10.8 m
- backfilled with sand from
8.5 m to 10.8 m, bentonite
seals placed from 10.8 m

10 12.5mand 0.3 mto 8.5 m

L
w»

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

ES

12/7/16  10:12:59 AM
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Page 1 of 1
() stantec BOREHOLE RECORD DC22
CLIENT Alberta Transportation NORTHING 5656930 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -32263 BHSIZE SS:150mm, HS:200mn1
DATES BORING 2016/05/10 WATER LEVEL (2.4 m) 2016/05/10 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_| £ 5 | z GRAIN SIZE , , , ,
S =z = > A ANALYSIS T T T T
T o = v | £ | w @ 2]
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& < SRl S (2] & <>( 28| __ | ATTERBERG LIMITS (%) —o—
- Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
. 0 <7 2|2 |8 | x| blows/030m °
] oSlc|=|Do
= O0|3|5]|0
L o 1211.94 20 40 60 80
1 1211.74] TOPSOIL 28
] Stiff, brown, high plasticity CLAY (CH) /
] - silty, trace sand, moist o, [ ]
. -.q
-
] 1
E 2 | 340
) _:
] 3| 50 14 [}
- 4 0.4 | 43(33.6|61.7] H—o | ]
= 3_: 5| 370 uuY | 00| 1.2 35.6[63.2 |
i 6| 50 | 12 ® |O
- 4 — - frace gravel below 3.9 m 7
] sT| 8 | 430
- 5 1 1206.84
1 ;/CeLr)y stiff, brown, low plasticity CLAY ss| 9| 450 21 ®
] - silty, sandly, trace gravel, moist B ]
1 4 BS | 10 57 |238|47.1]233]  a—H
- 6 - )
1 SS| 11| 450 | 50 ]
1 .1205.54
- ] Bedrock encountered at 6.4 m — ]
] - Coring commenced atf 6.5 m (see
i rock coring log for details)
-7 ] - Borehole advanced in
] bedrock to 12.5m
I - Groundwater at 2.4 m and | ]
] sloughing at 4.3 m
L8 _:
e _:
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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@ Stantec

CLIENT Alberta Transportation

PROJECT SR1 - Off Stream Reservoir, Springbank, AB

DRILLING DATE 5/10/2016 to 5/10/2016 WATER LEVEL

BOREHOLE RECORD

NORTHING: 5656930  PROJECT No.

EASTING:
(2.4m) 5/10/2016

-32263

DC22

110773396

BH SIZE _SS:150mm, HS:200mm

paTUM _Geodetic

FX-FRACTURE
CL-CLEAVAGE
SH-SHEAR
VN-VEIN

F-FAULT
JN-JOINT

P-POLISHED
S-SLICKENSIDED

SM-SMOOTH
R-ROUGH
ST-STEPPED
PL-PLANAR

FL-FLEXURED
UE-UNEVEN
W-WAVY
C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

DESCRIPTION RECOVERY

DEPTH (m)

TOTAL
CORE %

SOLID
CORE %

ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No

D

o

o

FRACT.
INDEX

PER Tm

ROCK
STRENGTH
INDEX

w3 WEATHERING
INDEX

w1
dwa
. dwa
. dws

we

LABORATORY TESTING

1 Overburden - See Soil Log for

] overburden description
05.4

Very poor quality grey MUDSTONE
- completely weathered
- extremely weak

RC12

1
~N
| IR ERTE |

04.3

Very poor quality brown to grey
SILTSTONE

- completely weathered

- extremely weak

Poor quality grey MUDSTONE

- completely weathered

- extremely weak /-
Poor quality grey SILTSTONE

- moderately weathered

- extremely weak

1203.7

1203.4
RC13

N
CID

- fair quality below 10.0 m
RC14

- poor quality, moderately
fo highly weathered
below 11.3m

RC15

K
IHHHHHHHHHHHHHHHEHHEHHHHB

199

End of borehole (12.5 m)

- borehole slough to 4.3 m,
and water at 2.4 m

- borehole backfilled with
cuttings and a bentonite
seal placed from 0.3 m
o 0.5m

T
ST I A RS e R W

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/7/16  10:13:00 AM
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Page 1 of 1
() stantec BOREHOLE RECORD DC23
CLIENT Alberta Transportation NORTHING _5657060  PrOJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -32121 BHSIZE SS:150mm, HS:200mm
DATES BORING _2016/05/10 WATER LEVEL (9.0 m) 2016/05/10 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E - — GRAIN SIZE 40 80 120160
g = Q|5 3 A ANALYSIS i i i i
; @] = v £ w | m»
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o > ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o 5127 |2 5 2 3<|® B _ | 8| STANDARD PENETRATION TEST,
- 0 <7 | 2| o || >]| blows/030m ]
e Ols5|l=|R8
| o J1213.89 Ols|& |0 20 40 60 80
1 TOPSOIL Y
R - 7% NEME e |o
] Firm, brown, low plasticity CLAY (CL)
-~ 1.1213.29 | -trace sand, frace rooflets, moist B ]
] Stiff to very stiff, brown, medium
- plasticity (Cl) CLAY
] - frace sand, moist 5
] 3 | 380
) _:
] 4 (450 | 18 ® O
[ {219 B o
] Very stiff to hard, brown, low 5 9.7 |21.8[46.6|21.9 ——
- 3 plasticity clay (CL) TILL
E - silty, sandy, frace gravel, trace 6 | 280
] coal specks, moist
] 7 0 | 50+ B ] |
L 4 _:
- 1209.29 8 — —
1 Very dense, brown clayey SAND
1 5C) 9 | 450 | 47 o ™
- 5] - frace gravel, trace
] coal specks, dry
] 10
- 6 __
] 11| 25 | 50+ °
- .1207.29 12 [— —]
] Bedrock encountered at 6.6 m
[ - ] - Coring commenced atf 6.6 m (see
i rock coring log for details)
] - Borehole advanced in
I bedrock to 12.5 m. | ]
] - Groundwater at 9.0 m and
] sloughing at 9.3 m
- 8 __
e _:
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DC23

CLIENT Alberta Transportation NORTHING: _ 5657060 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-32121 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE 5/10/2016 1o 5/10/2016 WATER LEVEL (9.0m) 5/10/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup % | INDEX | o o
é o <;( X% |corex|core% PR 1m| 252 Eg LABORATORY TESTING
(%] (%] = w
@ z
1 Overburden - See Soil Log for i
] overburden description
I~ de0zd
b Poor quality grey SANDSTONE L1
] - highly to moderately
7 weathered o
i - weak
1 . RC13
. T
1 T
8 lity below 8.0 .
1 - very poor quality below 8.0 m
] T
A T
b Very poor quality grey SILTSTONE L1 RC14
] - highly to completely
-2 weathered Ly
4 -weak T
| o4 1
: Good quality grey SANDSTONE 1]
] - slightly weathered
101 - weak L
1 T
] RC15
] 1T
] 1]
. ] 1T
] 1T
| 1T
] o RC16
B 2_: 1]
] 1T
| o
1 End of borehole (12.5 m)
] - borehole slough to 9.3 m,
;5] and water at 2.0 m
i - borehole backfilled with
] cuttings and a bentonite
i seals placed from 0.3 m
- ] t00.5m, 3.3 mto 4.3 m
] and 6.6 mto 9.3 m
N 4_:
4 5_
16 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:13:02 AM
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() stantec BOREHOLE RECORD DC24
CLIENT Alberta Transportation NORTHING 5657234  pROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31942 BHSIZE SS:150mm, HS:200mnf
DATES BORING 2016/05/09 WATER LEVEL (4.0 m) 2016/05/09 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E =l — GRAIN SIZE 40 80 120160
€ > Q|5 3 A ANALYSIS | | | i
; o = o £ w | m»
E E SOIL DESCR'PT'ON |<_: % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
u > ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o 5127 |2 5 Z 5 <| 5 ||~ || STANDARD PENETRATION TEST,
. 0 <7 | 2| o || > blows/030m °
e Ols5|l=|R8
| o f211.20 Ols|& |0 20 40 60 80
k TOPSOIL e
1 12108 // - ss|1[100]| 7 °
— ] Soft, brown, low plasticity CLAY (CL) o | — —]
] - sandy, frace gravel, moist o
] o
-1 4
1 o] ST| 2 | 420 0
-] o Wss|3|2s0] 7 K 1
1 1209.4 -
L 5 ] Loose, brown silty SAND (SM)
] - frace gravel, frace coal specks, ST| 41320 Y
i moist - :
- SS| 5| 450 | 15 e . -
1 1208.5 - :
] Dense, brown sandy silt (ML) TILL
- 3 - frace gravel, frace coal specks, STl 61220 YO 49]275(665)10 -
i moist
] SS| 7 | 450 | 32 [¢] [} B i
- 1 1207.6 — ]
] Hard, dark brown, low plasticity clay
1 SS| 8 | 450 | 45 0 ()
[ 4 ] (CL) TILL
E - some sand, tfrace gravel, frace
] coal specks, damp SS| 9 | 450 | 47 ) . ~
I - dry to damp below 4.1 m | - ]
L 5 _:
[ ss| 10| 450 | 36 B ° o
L ¢ _:
1 12048
— 2047 Very poor quality grey (inferred) SS 1001 50+ L
i SANDSTONE
g - completely weathered
-7 ] - very weak
1 Bedrock encountered at 6.4 m. - :
- - Coring commenced atf 6.5 m (see — 5 ]
E rock coring log for details)
] - Borehole advanced in
- 8] bedrock to 11.1 m
] - Groundwater at 4.0 m and - .
] sloughing at 10.5 m | - ]
L9 _:
10+ , : :
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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() stantec BOREHOLE RECORD DC24

CLIENT Alberta Transportation NORTHING: _5657234 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-31942 BHSIZE _SS:150mm, HS:200mm

DRILLING DATE __5/9/2016  to 5/9/2016 WATER LEVEL __ (4.0 m) 5/9/2016 DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.

% INDEX
TOTAL | SOLID

>
o}
CORE % | CORE % PR 1m | © LABORATORY TESTING

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No

D

o

o

INDEX

=
LZDE
o
&
¥z
&
o

w3 WEATHERING

cdwa
. dws

)

|
o~

+ Wb

1 Overburden - See Soil Log for

] overburden description
o4

— 20,71 Very poor quality grey (inferred)
SANDSTONE

- completely weathered

- very weak

Very poor quality grey MUDSTONE [

|
&

|
~N

04,

- completely weathered RC12

- extremely weak

Very poor quality brown

SANDSTONE

11 - highly weathered

\- extremely weak [l

Very poor quality grey MUDSTONE
- highly weathered
- extremely weak

|
(0]

RC13

- black below 9.3 m RC14

01.4

Very poor quality grey SANDSTONE
- moderately weathered
- extremely weak

RC15

T
I

00.9

HHHHHHHHHHHHHH HHH

Very poor quality SILTSTONE
- moderately weathered

00.

\‘ C)\hcl T IUiY Wcuk /

End of borehole (11.1 m)

- borehole slough to 10.5 m,
and at 2.1 m, water at 4.0 m

- borehole backfilled with
cuttings and a bentonite
seals placed from 0.3 m
10 0.5 m and 4.5 m fo 10.5m

T
AP A AN IS e BN WP EPTL A

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/7/16  10:13:03 AM
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@ Stantec

CLIENT
PROJECT

Alberta Transportation

BOREHOLE RECORD

SR1 - Off Stream Reservoir, Springbank, AB

NORTHING _95657338
-31844

EASTING

DC25

PROJECT No. 110773396
BH SIZE SS:150mm, HS:200mn

m)

DEPTH (

I
o

DATES BORING 2016/06/07 WATER LEVEL (2.1 m) 2016/06/07 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
€ _. 40 80 120 160
£ 5 |d = GRAIN SIZE | , , ;
z =S a ANALYSIS I I l l
©) = o £ w (@ [}
e SOIL DESCRIPTION <% w @ z 3 (z) 0 = WATER CONTENT W ow W
> ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —-s—
= Gl |2 5 Z 5 <| 5 ||~ || STANDARD PENETRATION TEST,
o S 2|2 || x| blowso30m hd
o o Si=1|2
1205.05 Ola |5 |0 20 40 60 80
1 TOPSOIL VY
1.1204.75 /
] Stiff, light brown, high plasticity CLAY / | ]
i (CH) /
i - silty, frace sand, gravel, dry
. fo moist
] B | 1 o
ST| 2 | 310 kY | 00|02 (429|569 I i
] ss| 3170 15 ol o
— 0.0|0.5 |44.5(549f— I | —]
1 - mofttled grey below 2.5 m
] BS| 4
E - moist below 3.0 i
1 4 ST| 5 | 450 cuy | 4.6 |22(357|57.5 t i
1 ([{ BS| B Cu, PT — —
1 1201.05 35| 61380
1 Stiff, brown, low to medium plasticity /
] clay (CL-CI) TILL A BS | 7 50 |18.4|46.8(29.8 Fe—
e - silty, some sand, frace gravel, H — —
] frace coal specks, moist to wet
1 SS| 8| 450 | 16 [ }{e]
] A Bs| 9 o
1 - very siiff below 6.1 m
1 SS| 10| 450 | 28 (]
] 4 Bs | 11
-1 1197.45 — 1
1 Compact to dense, grey sandy SILT
1 (ML) SS| 12| 450 | 22 oe
y - frace gravel, frace coal specks,
] moist to wet
. - 75 mm thick layer of sand, | ]
] seepage at 7.9 m
] A BS | 13
1 - dense below 9.1 m
1 SS| 14| 450 | 39 [ ]

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques;

piezometer install shown, if applicable.
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Page 2 of 2
() stantec BOREHOLE RECORD DC25
CLIENT Alberta Transportation NORTHING _5657338  PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31844 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/06/07 WATER LEVEL (9.1 m) 2016/06/07 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= r 40 80 120 160
_ £ 5 |d — GRAIN SIZE , , , ,
€ - 20z S a ANALYSIS T T 1 1
T ) = v £ |w Do
E Z SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
u > ,§§ < > S| W § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o S 2 5 > 5 <| 5 ||~ || STANDARD PENETRATION TEST,
w O <7zl |I® > | blows/0.30m L
& 510 |l=|5
10 = Ols|& |0 20 40 60 80
[ 4 Bs| 15 [ .
1.1194.35
1 Very dense, brown silt (ML) TILL
11 - dry to moist SS | 16| 350 | 50+ [ ]
| {19355 = o
1 Very poor quality grey (inferred)
] SANDSTONE
- 12 - extremely to very weak o BS | 17
] SS 118 5 A0+ ®
| 1119255
] Bedrock encountered at 11.5m
] - Coring commenced af 12.2 m (see
- 13 rock coring log for details)
] - Borehole advanced in
] bedrock to 15.5 m.
] - Groundwater at 9.1 m and [ |
] borehole open upon completion
- 14
- 15
- 16
- 17
- 18
- 19
- 20 -

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD DC25

CLIENT Alberta Transportation NORTHING: _ 5657338 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-31844 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE 6/7/2016 1o 6/7/2016 WATER LEVEL (2.1 m) 6/7/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
W > < [E s 2 |roraL |[soup Fo| NPEX) sby | EX
- g <;( < CORE % | CORE % PER 1m QEE E LABORATORY TESTING
@ z
1
1 Overburden - See Soil Log for : e
] overburden description
| liead
R Very poor qudlity grey (inferred) L1
] SANDSTONE T
b - extremely to very weak
-] 2
10 T
1 | Poor quality brown SANDSTONE I PP
| - completely to highly T
] weathered
] - extremely weak to weak 1
13 T
] T RC20
[ 1T
] 1T
H 4 "
- - grey, very weak to weak, slightly [ 1|
] to moderately weathered T
| below 14.0 m
] A RC21
]5_3 1T
] 1T
| _ised I
] End of borehole (15.5 m)
] - borehole open, water
14 at9.1m
i - standpipe installation monitored
] hydrogeology, refer to
E hydrogeology borehole records
-7
4 8—:
9
_20_:
21 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:13:04 AM
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() stantec BOREHOLE RECORD DC27
CLIENT Alberta Transportation NORTHING 5657263 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31684 BHSIZE  SS:150mm, HS:200mnf
DATES BORING 2016/06/08 WATER LEVEL (2.6 m) 2016/09/08 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
B _. 40 80 120 160
_ £ 5 | — GRAIN SIZE , , , ,
€ Z 2= 1S a ANALYSIS T T T T
T ©) = o £ w (@ [}
E i SO”_ DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& N SRl S (2] & N NS __ | ATTERBERG LIMITS (%) —-6—
o Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
o S 2|2 || x| blowso30m hd
o o Si=1|2
| o [1202.74 Ols|& |0 20 40 60 80
1 TOPSOIL %
1 1202.29 77
] Stiff fo very stiff, brown, low plasficity B ]
] CLAY (CL)
|1 - frace sand, dry o moist
] BS| 1 o
| 1.1201.24 | ]
1 Very stiff, brown, low fo medium
] plasticity clay (CL-CI) TILL ST| 2 | 390 Y| 21 |14.4|47.6(35.9 ——
- 2 ] - silty, some sand, trace gravel,
] dry fo moist
] SS| 3 |175| 18 oe
- frace coal specks below 2.6 m BS | 4
L 3 ]
] - sandy below 3.0 m
] ST| 5 | 440 cuy | 58 (22.3]49.1|22.8 —
] ss| 6|35 18 o®
- 4 __
] BS| 7 o)
] ss| 8| 430 | 21 o®
- 5 __
] IRNE o
- 6 __ ¥
1.1196.44
| ] Compact, brown SILT (ML) SS| 10| 450 | 15 0.0 | 6.7 |73.0(20.3 B & N
] - frace sand, trace coal specks,
i moist to dry
L 7 ] - 5 mm thick sand seam
] at 6.45m
] ; BS| 11
- some sand below 7.6 m
] ~seepage at 7.6 m SS| 12| 450 | 17 0.6 13.8(67.0|18.6 @l
- 8 - 1194.64
1 Dense, brown silt (ML) TILL
] - some sand, tfrace gravel, wet B ]
] 4 Bs |13
- 9 T %
] ss| 14| 450 | 35 e
- 10

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.

(2) Water may be influenced by drilling fluids/techniques;

App'd by: AIB

piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DC27
CLIENT Alberta Transportation NORTHING _5657263  pProJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31684 BHSIZE SS:150mm, HS:200mm1
DATES BORING 2016/06/08 WATER LEVEL (2.6 m) 2016/09/08 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 |@ = GRAIN SIZE , , , ,
S z =S a ANALYSIS T T T T
| ¢ b v Elu |8
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o N SRl S (2] & N ES S S __ | ATTERBERG LIMITS (%) —o—
e o Gl |2 5 2 3<|® B _ |8 | STANDARD PENETRATION TEST,
. 0 <7 |zl2 ¥ > | blows/0.30m °
& Slol=|5
10 ~ Ola]|5 |0 20 40 60 80
{ 1192.34 I]
- ] Bedrock encountered at 10.4 m 4| BS |15 — —
] - Coring commenced af 10.5 m (see S5 56 °
i rock coring log for details)
117 - Borehole advanced in
] bedrock to 23.2 m.
I - Groundwater at 7.6 m during | ]
] drilling, borehole open upon
] completion
- 12
- 13
- 14
- 154
- 16
17
- 18
- 19
20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD

NORTHING: _5657338  PROJECT No.
$S:150mm, HS:200mm

BH SIZE

CLIENT Alberta Transportation
PROJECT SR1 - Off Stream Reservoir, Springbank, AB
DRILLING DATE __6/8/2016 to 6/8/2016 WATER LEVEL

(2.6 m) 9/8/2016

DC27

110773396

paTUM _Geodetic

FX-FRACTURE F-FAULT
CL-CLEAVAGE  UN-JOINT

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

A L S B

_|E ] w SH-SHEAR P-POLISHED
€| = o |z & VN-VEIN S-SLICKENSIDED
10 z @ =g
== DESCRIPTION =l 4 RECOVERY
o | < <L lx| 22 RQD
ol < B £3 %
Q| o Z| =2 [loAL_fsoup

o [ < CORE %| CORE %

o |Z| s

INDEX
INDEX

T
=
9]
Z
fim)
o
x
173

w3 WEATHERING

cdwa
. dws

)

LABORATORY TESTING

1 Overburden - See Soil Log for

] overburden description
1944

.. oW

- Poor to fair quality brown
] SANDSTONE

1 - slightly weathered

- weak

RC17

- good quality, medium strong
below 11.1 m

RC18

- fair quality below 12.5m

191

Fair quality dark grey CLAYSTONE RC19

- slightly weathered
- weak

- poor to fair quality,
weak to very weak
below 14.0 m

RC20

- 0.3 m thick layer of sandstone
at 15.8to 16.1 m

RC21

D

1\
o

Good fo excellent quality grey
SANDSTONE

- fresh

- medium strong

RC22

- 0.35 m thick layer of fresh,
slighlty weathered siltstone
at 182510 18.6 m

[N P BT WP B AP EUPIIS AN T e B
i HHAAHAAHA A A A A A A A A A A A A A A HHH B

184 4

Fair quality dark grey CLAYSTONE
- slightly to moderately weathered T
- very weak
T
RC23
T
T
T
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:13:05 AM
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() stantec BOREHOLE RECORD

DC27

CLIENT Alberta Transportation NORTHING: _ 5657338 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-31844 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE 6/8/2016 to 6/8/2016 WATER LEVEL (2.6 m) 9/8/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup %o | INDEX | G B
= g <;( 2 & |CORE%| Core% PER 1m gég %2 LABORATORY TESTING
@ z
20
. Fair quality dark grey CLAYSTONE |1 | =]
] - slightly to moderately weathered T
| - very weak
] - poor qudlity, very weak below HE
] 20.1
] T] |RC24
-2 1
] 1
] 1
] - fair to good quality, medium HE
] strong and fresh below 21.6 T
_22_
] 1
| T |RC25
] T
| 03] 1]
sl 11
1 End of borehole (23.2 m)
| ] - borehole open upon
] completion
] - standpipe piezometer slotted
[ 54 from17.1 mto 18.9 m
i - annulus backfilled with sand
] between 17.1 mand 18.9 m
E - bentonite seals from 0 m to
- 17.1mand 189 mto 23.2m
_25_:
—26—:
(27
—28—:
_29_:
30|
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

ES

12/7/16  10:13:05 AM
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() stantec BOREHOLE RECORD DC28
CLIENT Alberta Transportation NORTHING 5657428 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31635 BHSIZE SS:150mm, HS:200mm
DATES BORING _2016/06/13 WATER LEVEL DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 |d — GRAIN SIZE , , , ,
[ - = S a ANALYSIS T T 1 1
T o &= | £ | w [Tl
5 2 SOIL DESCRIPTION SlElw (8 x| 2|88 WATER CONTENT We o w o WL
u > ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- 0 <7 |zlg ¥ > | blows/0.30m °
o 6|8|5|0
Lo 1217.79 K| 20 40 60 80
1121769\ TOPSOIL acaia
] Loose, light brown silty SAND (SM)
] - frace gravel, dry [ ]
L _: |
1 A BS | 1 o
| 1121629 H P = |
] Very poor quality brown (inferred) S N P~ i
] SANDSTONE
- 2 - Extremely to very weak
] EE o
L 3 _:
1 121449 SS| 4 | 225 | 50+ o [ )
] Bedrock encountered at 1.5 m | ]
] - Coring commenced atf 3.3 m (see
i rock coring log for details)
L 4 ] - Borehole advanced in
] bedrock to 15.4 m
] - Borehole open upon
] completion . ]
L5 _:
L ¢ _:
L 7 _:
L8 _:
e _:
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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@ Stantec

BOREHOLE RECORD

DC28

CLIENT Alberta Transportation NORTHING: _5657428 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-31635 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE _ 6/13/2016 to 6/13/2016 WATER LEVEL DATUM _Geodetic
. FX-FRACT\/URE F-FAULT SM-SMOOTH FL-FLEX\L}RED BC-BROKEN CORE
_|E I iy
g z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
% E g E % a oL SOLD * o 6 QE %E LABORATORY TESTING
= B g CORE %| CORE % PER Tm g;z EZ
@ z
o ,
b Overburden - See Soil Log for il
] overburden description
| 1]
| do1ed
R Very poor qudlity brown (inferred)
] SANDSTONE T
| 51 - Extremely to very weak
1 1T
] 1T
] T
] 1T
|3
] 1T
144 RC 5
| Fair quality brown SANDSTONE
] - medium strong T
] - slightly weathered
|, T
] T [RC¢
| T
3 T
] - grey from 4.7 mto 4.9 m
=5 - oxidation on fractures below 4.9 m N
1 T
| T
] T RC 7
-6 T
] 1T
| - excellent quality below 6.3 m T
] 1T
| 7]
] -grey from7.0mto 7.6 m i |rcs
] 1T
- ] 1T
] 1T
8] - good quality and fresh
~° ] below 7.8 m 1
] -grey from7.8 mto 8.1 m T
[ T |rc9
] T
7 T
] T
- - poor to fair quality, slightly
] weathered below 9.4 m T
] T
HO
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:13:07 AM




R a0a Page 2 of 2

() stantec BOREHOLE RECORD

DC28

CLIENT Alberta Transportation NORTHING: _ 5657428 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-31635 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE _ 6/13/2016 to 6/13/2016 WATER LEVEL DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
alx < & % 2 [toaL [soup %o | INDEX | G B
= g <;( 2 & |CORE%| Core % PER 1m gég %2 LABORATORY TESTING
@ z
10 Lree |23
{ | Fair quality brown SANDSTONE L lrci0 K
] - medium strong T B
| - slightly weathered
p - grey claystone layer from 10.5m [ 1|
] 0 10.75m T
112 - grey claystone layer from 10.75 m
] 10 10.9 m T
] - poor quality below 10.9 m
] - grey claystone layer from 10.97 m [ 1|
- ] to11.25m
] T |rRCT
B 2_ 1T
b - grey claystone layer from 12.0 m T
] o 12.4m
B —: -weak below 12.4 m o
] T
73] T
] 1| [RC12
| 2044 ]
b Very poor quality dark grey
] CLAYSTONE T
41 - highly to completely weathered
] - very weak T
] 1]
] T |rc13
] 1]
H 5+
] 1]
J20 T
- End of borehole (15.4 m)
] - borehole open upon completion
] - borehole backfilled with
L1 6 cuttings and a bentonite
] seal placed from 2.5 m
g to 15.4m
-7
N 8—:
4 9_
20 |
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:13:07 AM
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() stantec BOREHOLE RECORD DC30
CLIENT Alberta Transportation NORTHING 5657731 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31469 BHSIZE SS:150mm, HS:200mn1
DATES BORING _ 2016/06/09 WATER LEVEL (4.0 m) 2016/06/09 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 | — GRAIN SIZE , , , ,
€ - = > S a ANALYSIS T T T T
T o = v | £ | w @ 2
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
& < g 2l E 2|8 <>( g B3N __ | ATTERBERG LIMITS (%) —o—
- 5127 |2 5 > 5 <| 5 ||~ || STANDARD PENETRATION TEST,
. 0 <7 | 2|0 || >]| blows/030m °
e Ols5|l=|R8
| o f211.37 Ols|& |0 20 40 60 80
1 1211.17| TOPSOIL Z///.‘f’-_(;
] Stiff, brown, high plasticity CLAY (CH) / o
] - silty, trace sand, damp / — —
] o 1 o)
Sk 7%
] / 2450 9 °
- 2 ] %31'
| ] Z A et |00]02]|328[670 o i _]
- 34 1208.27 /-4
1 Very stiff, brown, medium plasticity / 3 | 410 51192 (49.8(35.9 -
| clay (CI) TILL / B o
. - silty, frace sand, gravel, frace / 4 1400 19 y oe
i coal specks, damp -
4] - some sand below 4.0 m %
1 / B cu.prk| 3.7 [17.5/51.3|27.5 Ob——--
] / 5| 450 | 36 o o
[ 5 ] % :
[ % 6 [ -
- % 2
] % g 7 | 350 | 50+ o .
[, ] % 8 o
E SS| 9 | 350 | 50+ 13.8(18.3|45.7|22.3 ok— [}
- 8 4 1203.27
] Bedrock encountered at 8.1 m
| ] - Coring commenced af 8.1 m (see B ]
i rock coring log for details)
] - Borehole advanced in
L 9 ] bedrock to 12.6 m
] - Groundwater at 4.0 m and
] sloughing af 12.0 m
- 10

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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T ageToT

() stantec BOREHOLE RECORD DC30

CLIENT Alberta Transportation NORTHING: _ 5657731 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-31469 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __6/9/2016  to 6/9/2016 WATER LEVEL __ (4.0 m) 6/9/2016 DATUM _Geodetic
. FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
c CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
alx < & % 2 [toaL [soup %o | INDEX | G B
o g <;( < | CORE%| CORE % PR 1m| 052 2 LABORATORY TESTING
o B
1 Overburden - See Soil Log for i
] overburden description
=
y Very poor quality dark grey to grey |-
] SILTSTONE T
- - completely weathered
] - extremely weak HE
] RC 9
5 ] 1]
] 1
_ 1T
] - moderately to highly weathered, [ 1|
] weak to extremely weak
104 below 9.6 m T
] e RC10
- 1
] T
1] T
: 00
| ] Fair quality grey SANDSTONE L1
] - slightly weathered
1 | -wedk == RCI1
2] T
1 1]
. 1]
198
] End of borehole (12.6 m)
] - slough to 12.0 m and
137 water at 4.0 m
1 - borehole backfilled with
] cuttings and a bentonite
- seal placed from 0.6 m
] t0 0.8 mand7.0to 120 m
4 4_:
N 5_:
4 6—
171
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:13:09 AM
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() stantec BOREHOLE RECORD DC32
CLIENT Alberta Transportation NORTHING _5657930  PrROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31415 BHSIZE SS:150mm, HS:200mn1
DATES BORING _2016/06/08 WATER LEVEL (0.6 m) 2016/06/07 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= _ 40 80 120 160
_| £ 5 | z GRAIN SIZE , , , ,
S z =S a ANALYSIS T T T T
| & e |3 x| £ lw |De
E Z SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o > ,§§ e > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
- I 2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- O <7 3| 2|8 5| blows/o30om [ ]
= AEAERES
L o 1207.12 K| 20 40 60 80
1 12064.92| TOPSOIL Z///.‘f’-_(;
] Stiff, brown, medium plasticity CLAY / o
-] (CI) ¥ B B
1 - silty, some sand, frace gravel, /
L moist to damp o |
] % S °
/ 2370 | 10 3.6 (127|492(345| @ B+—4
- 2 ] / °
1 1204.92 A 3 o)
] Hard. brown, low to medium )
- plasticity clay (CL-CI) TILL — —
i . A PT o |16.2]12.4|41.4|30.1 a4—
g - sitly, sandy, frace gravel, trace
] coal specks, dry to damp
- 3 7 1150 v |29.7(22.1(32.7]15.5 —
i 5 | 450 | 46 6.0 (26.7|44.5(22.9 o—— )
1 - dry below 4.6 m .
. 6 | 450 | 50+ .
- 5
1 -
- o.- - ]
] 7
- 6 __
8 | 450 | 50+ 9.2 [23.6|143.2|24.0 (@ e — (]
L 7 ]
] 9 [o)
] 10| 450 | 50+ o e
- 8 __
— - C PT | 59 (23.3(42.3|28.5F— O F—H ]
e _:
] 11| 450 | 50+ o °
g
- 10 Q-

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DC32
CLIENT Alberta Transportation NORTHING 5657930 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31415 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/06/08 wATER LEVEL (0.6 m) 2016/06/07 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
_| E 5 |a — GRAIN SIZE 40 g 120 160
[ - = S a ANALYSIS T T 1 1
T ©) o= o £ w (@ [}
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
o < Sl &= & <25 8| < __ | ATTERBERG LIMITS (%) —o—1
e o 5127 |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
w — B blows/0.30 m L
i <"|3|g|Z|3
Ols|=1|28
~ O|a|5 |0 20 40 60 80
- 10 1
] 12 | (o] |
1.1196.42 3 = - Iy
] Bedrock encountered at 10.7 m
- 11 - Coring commenced at 10.3 m (see
i rock coring log for details)
] - Borehole advanced in
] bedrock to 23.0 m [ |
] - Groundwater at 0.6 m and
BpE borehole open upon
] completion
- 13
- 14
- 15
- 16
- 17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD

CLIENT Alberta Transportation

PROJECT SR1 - Off Stream Reservoir, Springbank, AB

DRILLING DATE 6/8/2016 to 6/8/2016 WATER LEVEL

NORTHING: _5657930  PROJECT No.

EASTING: _=31415
(0.6 m) 6/7/2016

DC32

110773396

BH SIZE _SS:150mm, HS:200mm

paTUM _Geodetic

FX-FRACTURE F-FAULT
CL-CLEAVAGE  UN-JOINT

SH-SHEAR P-POLISHED
VN-VEIN S-SLICKENSIDED

SM-SMOOTH FL-FLEXURED
R-ROUGH UE-UNEVEN
ST-STEPPED W-WAVY
PL-PLANAR C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

DESCRIPTION RECOVERY

TOTAL | SOLID
CORE % | CORE %

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No

D

o

o

FRACT.
INDEX

PER Tm

INDEX

z
v
ULZDE
eEz

g

%

w3 WEATHERING

dwa
cdwa
. dws

LABORATORY TESTING

Overburden - See Soil Log for
overburden description

1968 _  _
b Very poor quality grey MUDSTONE
- completely weathered
1osq - €xtremely weak
- 0.1 m thick fill layer at
11.0to11.1m

Very poor quality grey SANDSTONE
- slightly to moderately weathered
- weak to extremely weak

- fair quality, weak below 12.0 m

RC14

RC15

- 0.3 m thick layer of rubble zone RC16
with clay infill from 12.5 to
128 m

- poor quality, moderately to
highly weathered, weak to

extremely weak below 12.6 m

Poor quality grey interbedded
CLAYSTONE/SILTSTONE

- highly to moderately weathered
- extremely weak

1031 - Oxidized along fractured planes

Very poor quality grey SILTSTONE

- highly to moderately weathered

- weak to extremely weak

- 0.3 m thick mudstone layer at
14010 143 m

A L S B

RC17

RC18

- 0.3 m thick mudstone layer at
15010 15.3 m

- poor qudlity, extremely weak
below 15.5m

RC19

Poor quality grey MUDSTONE
- highly to completely weathered
- extremely weak

NI A BT A ST PR S P I

189

Poor quality grey SANDSTONE RC20
- moderately weathered

- very weak

- 7 cm thick layer of bentonite at
18.89 0 18.96 m

Poor quality grey to dark grey
CLAYSTONE

- highly weathered

- extremely weak

RC21

D S L

HHHHHHHHHHHFHHHHHHHHHHHHHHHHHHHHHHHH S

.. oW

1\
o

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/7/16  10:13:10 AM
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@ Stantec

CLIENT Alberta Transportation

PROJECT SR1 - Off Stream Reservoir, Springbank, AB

DRILLING DATE 6/8/2016 to 6/8/2016 WATER LEVEL

BOREHOLE RECORD

NORTHING: _5657930  PROJECT No.

EASTING:
(0.6 m) 6/7/2016

-31415

DC32

110773396

BH SIZE _SS:150mm, HS:200mm

paTUM _Geodetic

DEPTH (m)

FX-FRACTURE
CL-CLEAVAGE
SH-SHEAR
VN-VEIN

F-FAULT
JN-JOINT

P-POLISHED
S-SLICKENSIDED

SM-SMOOTH
R-ROUGH
ST-STEPPED
PL-PLANAR

FL-FLEXURED
UE-UNEVEN
W-WAVY
C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

DESCRIPTION RECOVERY

RUN No.

TOTAL
CORE %

SOLID
CORE %

ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE

I\
o

FRACT.
INDEX

PER Tm

ROCK
STRENGTH
INDEX

w3  WEATHERING

INDEX

LABORATORY TESTING

- very poor quality below 20.1

184.4

o

Very poor quality grey to dark grey
SILTSTONE

- highly to moderately weathered RC22

184

I\
N
P I

\- very weak

Very poor grey SANDSTONE

- slightly to moderately weathered

- weak

- fair quality, grey to drak grey
below 21.6 m

- 0.15 m thick claystone layer,
highly weathered, extremely
weak at 22 mto 22.15m

RC23

THAHHEHRERAR

w1
e dwa

dwa
coodws
w6

I\
@

)

NS

)

)

N> N>
A TS S S S S A L. M S A ST s

&
S

End of borehole (23.0 m)
- borehole open, water at
0.6 m upon completion
- borehole backfilled
with cuttings, bentonite
seal placed at 0.6 mto 0.9 m
and 10.7 mto 23.0 m

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

ES

12/7/16  10:13:10 AM
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() stantec BOREHOLE RECORD DC33
CLIENT Alberta Transportation NORTHING _ 5657180 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31654 BHSIZE SS:150mm, HS:200mn1
DATES BORING 2016/06/09 WATER LEVEL  (artesian) 6/9/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
=3 . 40 80 120 160
_ £ 5 | - GRAIN SIZE , , , ;
S z 2= 1S a ANALYSIS T T T T
T ©) = o £ w (@ [}
N 2 SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT W oW W
W > g% Szl 8|S |58 __| ATIERBERGLMITS (%)  ———1
o 5|z 213 |2 B3| |Z]| |8 STANDARD PENETRATION TEST,
. O <7 3| 2|®]| 5| blows/o3om °
= 58|50
Lo 1199.48 K| 20 40 60 80
] TOPSOIL e
1119913 /6‘3
R Stiff, brown, high plasticity CLAY (CH) / - :6 | |
] - silty, mottled grey, moist /O
] / g
- 1 / .
] % 1 o
[ - frace sand below 1.5 m / B o
] / s 2 | 350 cu.y | 00 |02|37.0]62.8 1
- 2] /
] % 3|43 | 13 e | o
] % 4 fo]
B 3 _: / _'.'_-
% 5 | 480 c b i
1 119558 //ZZ 9 6| 450 | 15 o
- 4 Very stiff, brown, medium plasticity /
] clay TILL (ClI) /
E - silty, some sand, frace gravel, / 7 o
] mottled grey, moist / B ]
] - frace coal specks below 4.2 m /
- 5 % 8 | 490 cuy [106]15.2(43.6(30.6 I i
| _: % 1320115 e o
] / o[ Bs |10
- 6 %
] - grey, seepage at 6.3m % 111450 1 30 B 0 ® |
- 7 % S
] % 12 5.1 |14.4|54.1(26.3 G+
1 - dry fo moist below 7.6 m
] SS| 13| 450 | 25 [ ]
- 8 T
1 4 Bs |14 4.4 [139(51.7|300 B
L 9 ] 5
SS| 15| 440 | 29 12.5(14.4|47.9(25.2 B—e
-0.5mlayerofsilt at 9.6 m
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DC33
CLIENT Alberta Transportation NORTHING _5657180  PrROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31654 BHSIZE SS:150mm, HS:200mm1
DATES BORING 2016/06/09 WATER LEVEL  (artesian) 6/9/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E 5 |a — GRAIN SIZE 40 80 120160
c z = > IS a ANALYSIS T T T T
| ¢ <2 v Elu |Be
E E SOIL DESCR'PT'ON |<_: % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& N <% S 1s3| & § 28| __ | ATTERBERG LIMITS (%) —oc—
o S 2 (>3 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- 0 <7 |zl2 ¥ > | blows/0.30m L
& 510 |l=|5
10 > Ola]|5 |0 20 40 60 80
1 Very stiff, brown, medium plasticity /
] clay TILL (Cl)
- - silty, some sand, trace gravel, BS| 16 — o
] mottled grey, moist
1.1188.58
- 11 Compact, grey SILT (ML) 351171450 | 33 ®
] - sandy, moist to wet
15 A Bs |18
{ 1187.08 SS|19] 75 |50+ °
- ] Bedrock encountered at 12.4 m — ]
] - Coring commenced af 11.9 m (see
i rock coring log for details)
137 - Borehole advanced in
] bedrock to 15.6 m
I - Groundwater at 0.6 m and | |
] borehole open upon completion
- 14
- 154
- 16
17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-31654

DC33

CLIENT Alberta Transportation NORTHING: __5657180 PROJECT No.__ 110773396

BH SIZE _SS:150mm, HS:200mm

DRILLING DATE 6/9/2016 1o 6/9/2016 WATER LEVEL (artesian) 6/2/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z o) I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
W > < [E s 2 |roraL |[soup Fo| NPEX) sby | EX
- g <;( < CORE % | CORE % PER 1m QEE E LABORATORY TESTING
% z
sk
R Overburden - See Soil Log for .
] overburden description
12
] RC20
s’z
- Poor quality grey CLAYSTONE
] - completely weathered T
] - extremely weak
|13 - moderately weathered T
] and very weak T
] below 12.6 m RC21
- 1]
147 1]
b - fair quality, slightly T
] weathered, weak fo
~ ] medium strong below 14.1 m T
] [T |[Rc22
157 1]
] T
™ s 1T
1 End of borehole (15.6 m)
] - artesian conditions encountered
-1 67 in borehole
] - borehole backfilled with
] cuttings and a bentonite
- seal placed from7.5m
] to 15.5m
-7
4 8—:
9
_20_:
01 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:13:12 AM
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Page 1 of 2
() stantec BOREHOLE RECORD DC34
CLIENT Alberta Transportation NORTHING 5657113 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31594 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/06/10 WATER LEVEL (artesian) 6/10/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
_| E 5 |a — GRAIN SIZE 40 g 120 160
€ - 2= S a ANALYSIS T T 1 1
T o &= x| £ | w [l
5 2 SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT Wo o w o WL
5 < é 'Z >= S ] ;: < ; § - _ | ATTERBERG LIMITS (%) s
= G127 121312 |23<|3|8| 5|8 sraNDARD PENETRATION TEST,
- O <7 3| 2|®]| 5| blows/o3om °
= AEIERES
Lo 1198.48 | 20 40 60 80
1 TOPSOIL 5
| 119798 e | )
1 Stiff, brown, high plasticity CLAY (CH) / O
] - silty, frace sand, mottled grey, /
- moist / )
] % 1 )
% 2 | 340 cuy | 00]1.5(230]755 [ |
- 2 /
] % 3| 340 | 11 ° 0
% 4 CR.DH.P[ 0.0 | 9.4 |46.4|44.1 } i
% 5 | 460 cv | 00|03 |499]498 i
] % 9 6390 16 o o
- 4 N /
] % 7 >
i 5_2 ST| 8 | 460 cu Yy | 02|28 |34.1162.9 I |
] ss| 9 |450 | 11 e o
] 119278 .
] Very stiff, brown, medium plasticity / A Bs |10 o
- 6 clay (CI) TILL
i - silty, frace sand, gravel, frace
] coal specks, mottled grey, moist SS|11]450 | 33 g .
L 7 _:
] A Bs [ 12
] ss| 13| 340 | 26 ol e
- 8 _-
] /| Bs | 14
- 9 _- ¥
SS| 15| 450 | 21 59 | 3.1 |680[23.0 -
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques;

piezometer install shown, if applicable.
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Page 2 of 2
() stantec BOREHOLE RECORD DC34
CLIENT Alberta Transportation NORTHING 5657113 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31594 BHSIZE SS:150mm, HS:200mn1
DATES BORING 2016/06/10 WATER LEVEL (arfesian) 6/10/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 | — GRAIN SIZE , , , ,
c Z 2z 1S a ANALYSIS T T T T
| & e |3 x| £ lw Do
E Z SOIL DESCR'PT'ON |<_: % E ';-H E 3 % m — WATER CONTENT WP W WL
u > ,§§ < > S| W § <5 23 P __ | ATTERBERG LIMITS (%) —-s—
- I 2 5 2 3<|® B _ | 8| STANDARD PENETRATION TEST,
- 0 <7 | 2| o || >]| blows/030m ]
m o g = k)
10 > Ola]|s |0 20 40 60 80
1 Very stiff, brown, medium plasticity /
] clay (CI) TILL
— - silty, trace sand., gravel, trace 5 BS | 16 .0 |
i coal specks, mottled grey, moist
11 SS| 17| 450 | 34 °
i _ - sandy below 11.5m B .
- 12 BS | 18
] ss|19]350 | 29 52 [223[52.5200[ o1 @ o
-13- 1185.38
1 Very poor quality grey (inferred) |
] MUDSTONE i BS | 20 | ]
g - extremely weak ]
1.1184.48 SS 2T 175 50+ [ )
[ 14 Bedrock encountered at 13.1 m
] - Coring commenced atf 13.6 m (see
i rock coring log for details)
I - Borehole advanced in | ]
] bedrock to 12.6 m
] - Groundwater at 0.6 m and
15 open upon completion
- 16
17
- 18
- 19
- 20 -

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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T agez

() stantec BOREHOLE RECORD DC34

CLIENT Alberta Transportation NORTHING: _ 5657113 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-31594 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE 6/10/2016 to 6/10/2016 WATER LEVEL (artesian) 6/10/2016 DATUM _Geodetic
FX-FRACTURE  F-FAULT SM-SMOOTH  FL-FLEXURED ~ BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup %o | INDEX | G B
= g <;( g x CORE % | CORE % PER 1m gég %2 LABORATORY TESTING
@ z
12
1 Overburden - See Soil Log for i
] overburden description
3 wesd
y Very poor quality grey (inferred) 1]
] CLAYSTONE T
- - completely weathered
1 | - exiremely to very weak HE
184
141 | Poor qudiity grey CLAYSTONE T [RC22
[ ] - completely weathered T
] - extremely weak
1 - moderately weathered, and HE
~ ] very weak below 14.1 m
] 1]
] RC23
s T
- T
| T
E - fair quality below 15.6 m T
L 6—: T
] . RC24
- T
] T
17 T
1 End of borehole (17.1 m)
] - borehole open upon
- ] completion
] - artesian conditions
] observed
18- - borehole backfilled with
] cuttings and a bentonite
E seal placed from 4.5 m
| ] to17.1m
4 9_:
_20_:
21
22 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/7/16  10:13:14 AM
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() stantec BOREHOLE RECORD D02
CLIENT Alberta Transportation NORTHING 5657499 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31218 BHSIZE SS:150mm, HS:200mn1
DATES BORING _ 2016/06/10 WATER LEVEL (4.5 m) 2016/06/10 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPay)
€ o 40 80 120 160
_ £ 5 |d = GRAIN SIZE | , , ;
S z =S a ANALYSIS T T T T
T O = v| £ |w Do
E 2 SO”_ DESCR'PT'ON |<£ % E ';‘H E 3 % m — WATER CONTENT WP W WL
o > ,§§ e > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
= & |2 213 |2 [B3<|5|Z]| |8 STANDARD PENETRATION TEST,
- O <7 |zl2 B > | blowsroz0m L
o 6|8|5|0
L 1206.57 | 20 40 60 80
E TOPSOIL Y
1 1206.27 / .
| Stiff, brown, high plasticity CLAY (CH) / HEY | o o
] - silty, frace sand, mottled grey, / i
E damp to moist / ST| 2 | 340
- '| _- /
1 / Ss| 3| 450 16 e|lo
sT| 4 | 340 cv |00]03]299]¢9.8 [ i
= 2_:
] SS| 5 |450 | 13 e D
1 1204.17
— ] Very stiff, brown, low fo medium / — -
] plasticity clay (CI-CL) TILL
] - silty, trace to some sand, frace ST| 6| 420
- 3] gravel, frace coal specks, damp
] SS| 7 |450 | 23 o|®
L 4] SS| 8 | 450 | 21 )
] es| 9 o
] ss|10| 250 | 22 o'le
- 5 __
] A Bs [ 1 o
] ss|12| 450 | 25 ole
L ¢ _:
] 4 BS |13
[ ss |14/ 450 | 27 o | e o
] 7 BS |15 138(15.4|44.2|26.6 (" B
- ss | 16| 450 | 50+ — o ° —|
» 8—: BS |17
] ss |18 450 | 41 o ® ]
1119777 |
[ o ] Hard, brown, silty clay (CL-ML) TILL A Bs | 19
] - sandy, frace gravel, trace coal ~
. specks, damp SS| 20| 450 | 35 o) ®
1 A Bs | 21
-10

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.

(2) Water may be influenced by drilling fluids/techniques;

App'd by: AIB

piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD D02
CLIENT Alberta Transportation NORTHING _ 5657499 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31218 BHSIZE SS:150mm, HS:200mm
DATES BORING ~_2016/06/10 WATER LEVEL (4.5 m) 2016/06/10 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 |d — GRAIN SIZE | , , ;
€ - 2= S a ANALYSIS 1 1 f f
T o &= x| £ | w [Tl
£ 2 SOIL DESCRIPTION Slelw |22 |2 |Q8= WATER CONTENT W w oW
u > ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
o S 27| 3|2 || 5| blowsozom o
& S0 |l=|5
10 ~ Ola]|5 |0 20 40 60 80
1 Hard, brown, silty clay (CL-ML) TILL
] - sandy, frace gravel, trace coal SS | 22 | 450 | 50+ 7.8 [37.342.1]12.8 oHi ®
- specks, damp - ]
- 11
- 12
] ss | 23 | 300 | 50+ o o ]
- 13
{ 119317
— ] Very poor quality, grey (inferred) — —
J 192871 clAYSTONE
L 14 Bedrock encountered at 13.4 m
] - coring commenced at 13.7 m (see
1 rock coring log for details)
- ] - borehole advanced in bedrock — —
E fo21.5m
i - water at 4.5m and
- 157 open upon completion
- 16
17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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T agez

() stantec BOREHOLE RECORD D02

CLIENT Alberta Transportation NORTHING: _ 5657499 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-31218 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __ 6/10/2016 to 6/10/2016 WATER LEVEL __ (4.5 m) 2016/06/10 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
alx < & % 2 [toaL [soup %o | INDEX | G B
= g <;( 2 & |CORE%| Core % PER 1m gég %2 LABORATORY TESTING
@ z
H3
1 Overburden - See Soil Log for i
Iw | overburden description
- [ Very poor quaiity, grey (inferred) -]
Ji2d CLAYSTONE f
] Very poor quality dark grey fo grey RC24
- 4 CLAYSTONE HE
1224 - highly weathered
] - extremely weak /-I RC25
- ] Very poor quality grey SILTSTONE [ 1|
g - moderately weathered T
] - weak
157 T ] |[RC26
] T
[ ] 1
] 1
H 6+
1 1
I o RC27
] 1
189
b Very poor quality grey CLAYSTONE
17 - highly to moderately T
] weathered
1 - extremely weak T
] 1]
15 [ T] [Rc28
] 1T
| ] 1T
E - fair quality below 18.7 m o
15 1]
] T
| s T |RC29
. Fair quality grey SANDSTONE 1]
] - slightly weathered
| 0] -weak EE
1 T
] T
] 1
] | |RC30
_2]_
] T
I T
1 End of borehole (21.5 m)
] - borehole open upon
| o] completion
] - two inch standpipe
] piezometer installed,
g slotted from 20.0 m
- ] t021.45m
1 - backfilled with sand from
] 19.5 m to 21.45 m, bentonite
23
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:18:38 PM
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() stantec BOREHOLE RECORD

D02

CLIENT Alberta Transportation NORTHING: _ 5657499 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-31218 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __6/10/2016 to 6/10/2016 WATER LEVEL __ (4.5 m) 2016/06/10 DATUM _Geodetic
FX-FRACTURE  F-FAULT SM-SMOOTH  FL-FLEXURED ~ BC-BROKEN CORE
€ CL-CLEAVAGE ~ JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | & | w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
£z o |z & VN-VEIN S-SLICKENSIDED ~ PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION =185 2 recoveer [T o
% % < @ g% TOTAL _[sOLID R | INDEXC 6%5 éé
= %, <;( 2 & | CORE%| Core % PER 1m Ség %2 LABORATORY TESTING
< B
23
E seal placed at 1.2 m - N
] 0 19.5m
24
_25_:
—26—:
27
—28—:
25
307
31
2]
33 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:18:38 PM
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() stantec BOREHOLE RECORD D03
CLIENT Alberta Transportation NORTHING _5657527  PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -31028 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/06/30 WATER LEVEL (2.0 m) 2016/06/29 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
B _. 40 80 120 160
_ B 5 |d z GRAIN SIZE , , , ,
S z =S a ANALYSIS T T T T
= | © SOIL DESCRIPTION < |z x| £y |8e
= e clElw |lalz |2 |28 WATER CONTENT Wpoow W
u > ,§§ < > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
= S 2 5 Z 5 <| 5 ||~ || STANDARD PENETRATION TEST,
. 0 <7 2|0 |8 | x| blows030m °
m o g = k)
| o | 1208 ~ Ols|& |0 20 40 60 80
1 TOPSOIL VR
1 1207.7 ’/
] Very stiff, brown, medium to high / °. 1 | ]
] plasticity CLAY (CI-CH) /
i - silty, frace sand, frace gravel, o
_r dry
] - damp below 0.9 m / 2 | 420 QY [00 |05 [426[569 I 1
] - mottled brown dark below 1.35 m /o | ]
] / > Wss| 3|30 17 °
] / o
- 2] %OG ST| 4 | 360 cuy |01 |28 (448|523 I I "
- /o SS| 5| 420 | 17 @ —
1 12053 /
1 Hard, brown, medium plasticity clay / © - sl 6 | 310 cuy |104]242|41.6]237 o
- 3 (CI) TILL !
g - silty, sandy, trace to some
] gravel, damp SS| 7 | 450 | 50+ [ )
1 1204.25
] Very poor quality grey (inferred) SS| 8 | 450 | 50+ o ®
- 4] SILTSTONE
] - highly to completely weathered
] 12034 | exfremely to very weak | ]
] Bedrock encountered at 3.8 m
| 5 ] - coring commenced at 4.3 m (see
i rock coring log for details)
] - borehole advanced into bedrock
I fo11.2m - ]
] - water at 9.0 m and
] borehole open upon completion
- 6 -
L 7 _:
L8 _:
e _:
- 10

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD D03

CLIENT Alberta Transportation NORTHING: _5657527 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-31028 BHSIZE _SS:150mm, HS:200mm

DRILLING DATE __6/30/2016_to 6/30/2016 WATER LEVEL __ (9.0 m) 2016/06/29 DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.

% INDEX
TOTAL | SOLID

>
o}
CORE % | CORE % PR 1m| © LABORATORY TESTING

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE

RUN No
D
o
o

STRENGTH
INDEX
INDEX

I N
T

T
T S

Wi WEATHERING

w
80
50
40
20
80
50
40
20

. Jso
e
--l40
20
5
10
15
20
RS
R4
R3
R2
w1
w2
2 dwa
. dws
we

Overburden - See Soil Log for
overburden description

04.3

Very poor qudlity grey (inferred)
SILTSTONE

- highly to completely weathered
- extremely to very weak

Very poor quality brown SILTSTONE RC 9

- completely weathered

- extremely weak

- slightly weathered and
weak below 5.1 m

|
[¢,]

IHHHHHHE

Very poor quality brown

CLAYSTONE RC10
- completely weathered
- extremely weak

- thin coal seams at 5.8 m

|
o~

- oxidized fracture
surfaces below 6.6 m

|
~N

00

Poor quality grey SILTSTONE
- moderately weathered
-weak
- oxidized fracture

surfaces below 7.2 m

RC11

- moderately to highly
weathered, and exiremely
to very weak below 8.1 m

- thin clay infill layers

at8.4mand 9.1m RC12

- moderately weathered
below 9.6 m

198

Poor quality grey CLAYSTONE

- highly weathered

- extremely to very weak

- thin clay infill layers
at10.2mand 10.7 m

RC13

Poor quality grey SILTSTONE

1964 - moderately weathered

(HHHHHHHHHHHHHHHHHHHH

- weak /

End of borehole (11.2 m)

- borehole open
upon completion

- borehole backfilled with
cuttings and bentonite
seals placed from 0.5 m
t00.8mand3.0mito11.2m

L
w

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/5/16  4:18:40 PM
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() stantec BOREHOLE RECORD D05
CLIENT Alberta Transportation NORTHING _ 9657316 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -30682 BHSIZE  SS:150mm, HS:200mnf
DATES BORING ~_2016/04/30 WATER LEVEL DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
€ _. 40 80 120 160
_ £ 5 |@ — GRAIN SIZE , , , ,
€ - = > S a ANALYSIS T T T T
; @] = v £ w | m»
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
u > ,§§ 2 > | 2| w § <5 R = __ | ATTERBERG LIMITS (%) —-s—
= 5127 |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
. 0 <7 2|0 || x| blows/030m o
o o Si=1|2
| 120684 Ols|& |0 20 40 60 80
1 TOPSOIL LR
T120664] 1€ . _ 77 i oo | 13 o
] Stiff fo very stiff, brown, high /
- plasticity CLAY (CH) o | [ ]
] - silty, trace sand, damp to moist / 2 0.0|0.7 |43.5(55.9 & |
- 17 / 3
] / ] 3
B _: - mottled grey below 1.5m % - B o
] / 4 | 370
2] / = ;
] % 5450 | 17 o 0 :
] / é 0.4]1.6(19.8(782 e -
L 3 _: % o .
] % i 7 | 480
{ 1202.94 g 8 | 310 | 50+ 0 °
- 4 Very stiff to hard, brown, low
] plasticity clay (CL) TILL
] - silty, some sand, some gravel, s 9 222)13.4(38.1(26.3 Br—
] damp to moist e — ]
1 1202.04| - evidence of cobbles and boulders & | ST| 10| 390 ky | 62|88 |527(|322 —
| 5 ] below 3.9 m /—l—[ : P ®
] Poor quality brown (inferred) o
] SANDSTONE 5
] - completely to highly weathered B |
] - extremely fo very weak
L ¢ -
1 230 | 50+ °
7 ] [O0 50+ [ ]
1 1199.54 9
] End of borehole at 7.3 m due to | ]
] auger refusal
i - auger refusal previously
L g ] encountered at 5.0 min
] adjacent borehole
] - borehole advanced with rotary
] core at location DOSB (see rock - 7
1 coring log for details)
L9 _:
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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@ Stantec

CLIENT
PROJECT
DATES BORING

Alberta Transportation

BOREHOLE RECORD

SR1 - Off Stream Reservoir, Springbank, AB

2016/05/01

WATER LEVEL

EASTING

NORTHING _9657316
-30682

DO5B

PROJECT NO. 110773396
BH SIZE SS:150mm, HS:200mn
Geodetic

DATUM

m)

DEPTH (

o

ELEVATION (m)

1206.84

SOIL DESCRIPTION

SAMPLES

GRAIN SIZE

UNDRAINED SHEAR STRENGTH (kPa)

40 80 120 160
| | | |

ANALYSIS

STRATA PLOT
TYPE

WATER LEVEL

NUMBER
N-VALUE
LAB TESTS

Gravel (%)
Sand (%)
Silt (%)

ADVANCED
Clay (%)

RECOVERY (mm)

WATER CONTENT Wp oW W
ATTERBERG LIMITS (%) —oe—
STANDARD PENETRATION TEST, °
blows/0.30 m

20 40 60 80

1206.64

1202.94

TOPSOIL

Stiff fo very stiff, brown, high
plasticity CLAY (CH)
- frace sand, damp to moist

- mofttled grey below 1.5 m

NN

1202.04

1201.04

Very stiff to hard, brown, low
plasticity clay (CL) TILL
- some sand, some gravel, damp
fo moist
- evidence of cobbles and boulders
below 3.9 m

Poor quality brown (inferred)
SANDSTONE

- completely to highly weathered
- exfremely to very weak

Bedrock encountered at 4.8 min

borehole D05

- coring commenced in borehole
DOSB at 5.8 m (see rock coring log
for details)

- borehole advanced into bedrock
fo12.4m

- borehole open upon completion

- borehole dry during augering

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD DO5B

T
T S

weathered
- extremely weak
- coal seams

10 Fair quality brown to grey SHALE

- slightly to moderately RC 4

weathered
- very weak to weak
1963 - oxidation seams and
stains /|:

Fair quality brown MUDSTONE
i - highly to completely

1059 weathered

exiremely weak

- coal seams

Fair quality brown to grey SHALE
Epuowis sightly fo moderately

] weathered
b - very weak to weak

194 oxidation-seams-and

4196,

RC 5

1954

RC 6

=T

CLIENT Alberta Transportation NORTHING: _ 5657316 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-30682 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __ 5/1/2016 to 5/1/2016 WATER LEVEL DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION = |8 E% recoveer [T o
% % < @ % 3 TOTAL _[sOLID % | INDEX 6%5 éé
= g <;( 2 & |CORE%| Core % PER 1m gég %2 LABORATORY TESTING
o z
1 Overburden - See Soil Log for i
] overburden description
o029
5] Poor quality brown (inferred) 1]
[V ] SANDSTONE T
] - completely to highly weathered
] - extremely to very weak T
] 1T
01.4
| ] Poor quality brown to grey SHALE L1
] - slightly to moderately T RC 1
] weathered
i - very weak to weak 1]
] - oxidation seams and
- stains 1
-7 . RC 2
| T
| g T
1 1]
[~ ] 1] RC 3
] T
L o e T
.., Poor quality brown MUDSTONE 1]
- highly to completely T
T
T
T
T
T
—
1]
T

stains
- clay seam at 11.0m

Poor quality brown MUDSTONE
- completely weathered
- extremely weak

Poor quality brown to grey SHALE

- slightly to moderately
weathered

- very weak to weak

N
~

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/5/16  4:18:41 PM
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() stantec BOREHOLE RECORD

DO5B

CLIENT Alberta Transportation NORTHING: _ 5657316 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-30682 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __ 5/1/2016  to 5/1/2016 WATER LEVEL DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z o) I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION z 5=2 RECOVERT o
o | < < |x| 22 R.Q.D. | FRACT. T z
alx < & % 2 [toAL [soup % | INDEX | ¥ o
o 2 ;( <% |CORE%|CORE® pRim| Q52| £2 LABORATORY TESTING
(%] (%] = w
@ z
14
E - oxidation seams and s R
] stains
| ] Brownish grey MUDSTONE
] - completely weathered,
g extremely weak
H 5 End of borehole (12.4 m)
] - borehole open upon
g completion
] - backfilled with cuttings
] - bentonite seals placed
] from0.5mto 1.2 mand
B 6—: from58mto 12.4m
(-7
e
9
_20_:
21
22
_23_:
241
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

ES

12/5/16  4:18:41 PM
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CLIENT Alberta Transportation NORTHING 5657183 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -30503 BHSIZE SS:150mm, HS:200mm
DATES BORING _2016/05/01 WATER LEVEL DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— E s |d - GRAIN SIZE 40 80 120 160
€ Z Sz € A ANALYSIS | | | |
; o = o £ w | m»
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
u > ,§§ e > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o S 2 5 > 5 <| 5 ||~ || STANDARD PENETRATION TEST,
. 0 <7 2|2 || x| blows/030m °
o Ols|l=|R8
| o [1205.53 Ola|& |0 20 40 60 80
1 TOPSOIL
1.1205.23 11150 | 12 ° o
] Stiff fo very stiff, brown, high | o
] plasticity CLAY (CH) 5 00 22 131 7]6s. i
g - silty, frace sand, trace rooflets, T e i
-1 dry fo damp 3 s |7 .
L ] 4 | ]
] 5 | 400
[ 5 ] 1203.53
1 Very stiff, brown, medium plasticity
] clay (CI) TILL 61 175] 25 oe
_ - silty, frace sand, dry to damp — —
7 0.0 |40 |53.6(42.4 o—-r
- 3
1 el sT| 8 | 350
] 9 | 400 | 49 o [ )
[ 4 ] 1201.53
1 1201.33 | Fair quality brown (inferred) 10
i MUDSTONE 1 50 ®
- - moderately weathered L —]
] - extremely to very weak
] Bedrock encountered at 4.0 m
- 5 .
] - coring commenced at 4.2 m (see
E rock coring log for details)
— - borehole advanced into bedrock - —
] fo 10.9 m
] - borehole open upon completion
- 6 -
L 7 _:
L8 _:
e _:
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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CLIENT Alberta Transportation NORTHING: _ 5657183 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB BHSIZE _SS:150mm, HS:200mm

DRILLING DATE 5/1/2016 to 5/1/2016

WATER LEVEL

DATUM _Geodetic

DEPTH (m)
ELEVATION (m)

DESCRIPTION

STRATA PLOT
WATER LEVEL

w

|
EN

1
(¢,
1

|
o~

T S B

L
w

SAMPLE TYPE
RUN No.

FX-FRACTURE
CL-CLEAVAGE
SH-SHEAR
VN-VEIN

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

RECOVERY

TOTAL | SOLID
CORE % | CORE %

STRENGTH
INDEX
w3 WEATHERING
INDEX

dwa
cdwa
. dws

LABORATORY TESTING

01.9

Overburden - See Soil Log for
overburden description

013

00.7

Fair quality brown (inferred)
MUDSTONE

- moderately weathered

- extremely fo very weak

e

199

Fair quality brown MUDSTONE to
SHALE

- slightly weathered

- very weak to weak

- oxidation seams/staining

RC12

Fair quality grey SANDSTONE
- slightly weathered
- very weak to weak

198

Fair quality grey SHALE
- slightly weathered
- very weak to weak

RC13

Fair quality grey to brown
SANDSTONE

- slightly weathered

- very weak to medium strong
- oxidation and coal seams

RC14

1974

194 4

Fair quality brown MUDSTONE
- completely weathered
- extremely weak

1964

1954

Fair quality grey to brown
SANDSTONE

- slightly weathered

- very weak to medium strong
- oxidation and coal seams

—T

RC15

_]O- 1954

Fair quality brown MUDSTONE
- completely weathered

1|l extremely weak

1954

194 4

Very poor quality Grey SANDSTONE
- slightly weathered
- very weak to medium strong

HHHHH H A A HHA A HHA A HHHHEE

RC16

AVIN-VE-N vm..GH+ Irasnaa AALINCTANIE
Very-poorguality-brown-MUBSTONE
- completely weathered

- extremely weak

Very poor quality grey SHALE
- slightly weathered
- weak fo medium strong

Very poor quality brown MUDSTONE
- completely weathered
- extremely weak

Very poor quality grey SHALE
- slightly weathered

- weak fo medium strong

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

ES

12/5/16  4:18:43 PM
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D06

CLIENT Alberta Transportation NORTHING: _ 5657183 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-30503 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE _ 5/1/2016 to 5/1/2016 WATER LEVEL DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z o) I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION T |52 RECOVERY o
o | < < |x| 22 R.Q.D. | FRACT. T z
alx < & % 2 [toAL [soup % | INDEX | ¥ o
é [ <;( X%  |CORE%|CORE% PR 1m| Q62 Eg LABORATORY TESTING
(%] (%] = w
@ z
3
1 End of borehole (10.9 m) e HE
] - borehole open upon
| completion
] - backfilled with cuttings
] - bentonite seals placed
g from 0.5mfo 1.2 m, and
“4‘_ from4.2mto 10.9 m
s
e
-7
e
o-
_20_:
21
_22_:
23]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

ES

12/5/16  4:18:43 PM
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CLIENT Alberta Transportation NORTHING _9565710]1 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -30325 BHSIZE SS:150mm, HS:200mn1
DATES BORING ~_2016/05/02 WATER LEVEL DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 | z GRAIN SIZE , , , ,
[S z =S a ANALYSIS l l T T
T ©) = o £ w [INe)
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
u > ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
= Gl |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- 0 <7 |zl2 ¥ > | blows/0.30m °
o 6|38|5|0
0 1202.13 K| 20 40 60 80
VY ] R ]
1 120188 TOPSOIL 758 1150 | 8 ° o
] Very stiff, brown, high plasticity CLAY /
B e 7 2 R B B
] - silty, frace sand, damp
] 00|23 (265|712 I i
-1 3375
- % ; 4175 | 20 —  ® —
2 7% Kk
1 - mottled light brown below 2.3 m / N
- ] % 6 | 400 Y |0.6]|40(351(603[ O i ]
- 3 % 7 (100 | 21 »
1119873 /-
— ] Very stiff, brown, medium plasticity / O 8 — O —]
] clay (CI) TILL / 9.
4] - some sand, trace gravel / .
1 197,93 o - 7| 2%0
] Fair quality brown (inferred) =
- MUDSTONE BS| 11| 400 | 50+ — ® —
g - completely weathered SS |10
s 11197.23 \- extremely to very weak
] Bedrock encountered at 4.2 m
] - coring commenced at 4.2 m (see
- rock coring log for details) — —
i - borehole advanced into bedrock
] to14m
- 6] - borehole open and dry during
] augering
L 7 _:
L8 _:
e _:
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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CLIENT Alberta Transportation NORTHING: _ 5657101 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-30325 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE _ 5/2/2016 to 5/2/2016 WATER LEVEL DATUM _Geodetic
. FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
c CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup %o | INDEX | G B
o g <;( gﬂé CORE %| CORE % PR 1m| 252 2 LABORATORY TESTING
o B
1 Overburden - See Soil Log for i
] overburden description
| 4]
ozd
] Fair quality brown (inferred) L1
| MUDSTONE T |RC12
] - completely weathered
{1074 - extremely fo very weak T
-5 Very poor quality brown to grey LT
] stratified SILTSTONE and SANDSTONE T
] - slightly weathered
. - very weak to weak 1]
] - oxidation RCI3
] 1]
-6 T
: fai lity below 6.3 .
1 - fair quality below 6.3 m
- ] 1]
7] T |RC14
] 1]
[~ T
] T
e T
] T
[ 1] [RC15
o ] T
] T
| T
] 1T
1o T
] T |RC16
- ] - several mudstone/clay HE
] seams at 10.4 m, 10.5m, T
] 10.6m, 10.7 m, 11.0m,
;1] 11.8m, 12.1 m 1]
] 1
_ 1T
] T RC17
15 T
Tuse |
1 Excellent quality brown SANDSTONE ||
. - fresh to slightly weathered T
] -weak
1 1T
H3
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:18:45 PM
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() stantec BOREHOLE RECORD

D07

CLIENT Alberta Transportation NORTHING: _ 5657101 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-30325 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __5/2/2016 _to 5/2/2016 WATER LEVEL DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z o) I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup % | INDEX | o o
é ’EE <;( prd o CORE %| CORE % PER 1m 8 é % E% LABORATORY TESTING
(%] (%] = w
@ z
E gaoe |52z
13 | T S R
128 - RC18
y Excellent quality grey CLAYSTONE ||
. - completely weathered T
] - extremely weak
. 1]
| 141188 —
1 End of borehole (14.0 m)
] - borehole open upon
| completion
] - backfilled with cuttings
] - bentonite seals placed
i from0.5mto 1.2 mand
5 from4.3mto 6.2 m
B 6—:
7
4 8—:
4 9_:
_20_:
21
_22_:
03]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:18:45 PM
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CLIENT Alberta Transportation NORTHING _ 5657051 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -30325 BHSIZE SS:150mm, HS:200mm
DATES BORING _2016/05/01 WATER LEVEL (2.3 m) 2016/05/01 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 | z GRAIN SIZE , , , ,
[S = > A ANALYSIS T T T T
; @] = v £ w |m»

E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& N g 2l E 2|8 § g B3 __ | ATTERBERG LIMITS (%) —o—
o 5127 |2 5 Z 5 <| 5 ||~ || STANDARD PENETRATION TEST,

. 0 <7 2|0 |8 | x| blows030m °
e Ols5|l=|R8
1203.18 O|a|5 |0 20 40 60 80
- 0 e -
11203031 TOPSOIL VA
1 ‘ : . . /s 1450 | 1 e |O
] Stiff, brown, medium to high /
- plasticity CLAY (CI-CH) Q) [
1 - silty, frace sand and gravel, /
[ ] frace rooftlets, moist /
1 / 2 | 300
R - mottled grey below 1.4 m / - |
] M 31350 | 19 23|28 (305|645 [ 15 |
1.1201.38 /-
1 fiff, , i lasticity CLAY
- 2 ] ?(én brown, medium plasficity C 7 < 41310 cv |34 |18.4|480]303}—m. '
] - silty, some sand, trace gravel, / :
- frace coal specks, moist % 5 | 450 | 26 L ]
| 5 E % 6 | 425 | 22 ®
1 6 7(47.0(29.3 ey
] 9968 // 7 36 117.7 |47 B Q-
T H99:58- Fair quality brown (inferred)
] SANDSTONE
- 4 - extremely weak
] Bedrock encountered at 3.5 m
] - coring commenced at 3.6 m (see =
] rock coring log for details)
E - borehole advanced into bedrock
| 5 ] fo 14.0m
] - water at 2.3 m upon completion
L ¢ _:
L 7 _:
L8 _:
e _:
10 , , :
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

CLIENT Alberta Transportation NORTHING: _5657051 PROJECT No.
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-30325 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __5/1/2016  to 5/1/2016 WATER LEVEL _ (2.3 m) 5/1/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
£ SO Lo, TR \anel comend
E ; 6 g é VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
W > < E < 2 |oaL |souo | INDEX gox | &%
o g gz CORE %| CORE % PER 1m QEz E: LABORATORY TESTING
o z
1 Overburden - See Soil Log for i
] overburden description
| ieed o _
Fair quality brown (inferred)
17| SANDSTONE T
| 4] - extremely weak HE
] Very poor quality brown MUDSTONE N
- - completely weathered RC 8
| - extremely weak T
| 5 Jieas T
E Very poor quality grey SANDSTONE 1]
] - slightly weathered
| - weak L
1 T
] RC 9
o] T
] 1
] 1]
] - poor quality below 6.5m T
] T
] o RC10
| 1]
] 1]
| 5] 1
R - slightly to moderately T
] weathered below 8.0 m
| T
] L] [rRcm
-9 1
] T
- T
] T
10+ T
] T ] |RC12
- T
_'| '|_
] - very poor quality L]
] below 11.0m T
i _- 1214 I
] Very poor qualty grey MUDSTONE [T [RC13
10 - completely weathered T
] - extremely weak
1 T
i _: - moderately weathered 1T
] below 12.5m 1
13 ]

ES

12/5/16  4:18:47 PM
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CLIENT Alberta Transportation NORTHING: _ 5657051 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-30325 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __ 5/1/2016  to 5/1/2016 WATER LEVEL _ (2.3 m) 5/1/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION T |52 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
A |l@ < |E| %3 |om |sow %o | INDEX | ¥ o
[a) E @ ;( <§(rz CORE % | CORE % peR im| 052 Eg LABORATORY TESTING
%) %] = o
% z
3
b Very poor qualty grey MUDSTONE L1 S B
] - completely weathered T RC14 SW3:
| - extremely weak 5 S |
1 1T
] 1T
_‘| 4 189.2
1 End of borehole (14.0 m)
] -waterat2.3m
| - borehole backfilled with
1 cuttings and bentonite seals
] placed from 0.3 mto 0.5m
p and3.5mto 14 m
_'| 5_-
N 6—:
-7
—]8—:
4 9_
_20_:
21
_22_:
03]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:18:47 PM
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() stantec BOREHOLE RECORD D09
CLIENT Alberta Transportation NORTHING _95657001 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -30358 BH SIZE $S:150mm, HS:200mn1
DATES BORING ~_2016/05/01 WATER LEVEL (9.1 m) 2016/05/01 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
€ _. 40 80 120 160
_ £ 5 | — GRAIN SIZE , , , ,
€ Z == 1S a ANALYSIS T T T T
| & e |3 x| £ lw Do
E Z SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
u > ,§§ e > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o I 2 5 > 5 <| 5 ||~ || STANDARD PENETRATION TEST,
o o < zle e > | plowsio3om ®
o 6|8|5|0
1202.55 | 20 40 60 80
0] 1202.35 | TOPSOIL IR R
1 - - — Gl SS| 1 (25| 16 [ X
] Very stiff, brown, medium plasticity :E
] CLAY (CI) K [— 1
R4
] - some sand, frace gravel, damp 3:
-
1 ST| 2 | 225
1 1201.2
R Very stiff, brown, medium plasticity . |
1 clay (CI) TILL SS| 3300 | 20 3.4 18.4|48.0(30.3 —eo—1
] - silty, some sand, trace gravel,
- 2 damp SS| 4 | 100 | 50+ .
1 1200.15
- Very poor quality brown (inferred) | SS| 5| 150 | 50+ — L] —
119285 MubsTONE
3] \— extremely weak
] Bedrock encountered at 2.4 m
1 - coring commenced at 2.7 m (see
- rock coring log for details) — —]
E - borehole advanced into bedrock
] to 14.1m
- 4] - water at 9.1 m and open
] upon completion
] - 50 mm standpipe piezometer | |
] slotted from 9.0 mto 10.5 m
s _:
L ¢ _:
L 7 _:
L8 _:
e _:
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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CLIENT
PROJECT
DRILLING DATE

@ Stantec

Alberta Transportation

BOREHOLE RECORD

SR1 - Off Stream Reservoir, Springbank, AB

5/1/2016

to 5/1/2016

WATER LEVEL

NORTHING: _5657001  PROJECT No.
EASTING:

-30358

D09

110773396

BH SIZE _SS:150mm, HS:200mm

(2.1 m) 5/1/2016

paTUM _Geodetic

DEPTH (m)

ELEVATION (m)

DESCRIPTION

STRATA PLOT
WATER LEVEL

SAMPLE TYPE
RUN No.

FX-FRACTURE
CL-CLEAVAGE
SH-SHEAR
VN-VEIN

F-FAULT
JN-JOINT

P-POLISHED
S-SLICKENSIDED

SM-SMOOTH
R-ROUGH
ST-STEPPED
PL-PLANAR

FL-FLEXURED
UE-UNEVEN
W-WAVY
C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

RECOVERY

TOTAL
CORE %

SOLID
CORE %

FRACT.
INDEX

PER Tm

INDEX

z
v
ULZDE
eEz

g

%

w3 WEATHERING

)

cdwa
. dws

LABORATORY TESTING

Overburden - See Soil Log for
overburden description

00.2

19

Very poor quality brown (inferred)
MUDSTONE

fo

199 4

\— exiremely weak

1990

- completely weathered

Very poor quality brown MUDSTONE
\— extremely weak

Very poor quality brown

SANDSTONE
- highly weathered
- extremely weak

Very poor quality brown MUDSTONE

He82, - completely weathered
198 ('-\

- extremely weak

|
[¢,]

Very poor quality SILTSTONE
- moderately weathered
- weak

|
|
,/.

Very poor quality brown MUDSTONE
- completely weathered
- extremely weak

1942

Very poor quality brown
SANDSTONE

- slightly weathered

- weak

1954

Very poor quality SILTSTONE
- highly weathered
- very weak

1
~N
M IR AR |

|
(0]

1125.2

1943

Very poor quality dark grey
MUDSTONE

- completely weathered

- extremely weak

Very poor quality grey SILTSONE
- highly weathered
- very weak

1940

Very poor quality black SHALE

- completely weathered
- very weak

|

Very poor quality grey SANDSTONE
- moderately weathered
- very weak

- fair quality below 9.6 m

Fair quality grey SILTSTONE
- moderately weathered
- very weak

(HEHHHHHHHHHHHHHHHHEHHH HHH HHHHEHHH H B

RC 6

RC7

RC 8

RC 9

RC10

RC11

.. oW

T
T

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

ES

12/5/16  4:18:49 PM
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() stantec BOREHOLE RECORD D09

CLIENT Alberta Transportation NORTHING: _ 5657001 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-30358 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE 5/1/2016 to 5/1/2016 WATER LEVEL (2.1 m) 5/1/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
8@ < & S5 lom [sowp % | NDEX | xGox | BE
é [ <;( X%  |CORE%|CORE% PR 1m| Q62 Eg LABORATORY TESTING
(%] (%] = w
@ z
11 I =
41919 Poor quality grey MUDSTONE L1
] - highly weathered
- - very weak .
11204
]2: Poor quality grey SANDSTONE L L] [RC12
i - slightly weathered
i - weak HE
] T
[ iead ———
E Very poor quality grey MUDSTONE L1
] - highly weathered T
131 L - VETY Weak
] Very poor quality grey SILTSTONE L1
b - moderately weathered T RC13
[~ ] - very weak
] T
4 o 1]
1 End of borehole (14.1 m)
] -waterat 9.1 m
- ] - 50 mm standpipe piezometer
] slotted from 9.0 mto 10.5 m
b - borehole backfilled with
1 5 cuttings, sand from 8.6 m
] fo 10.8 m and bentonite
R seals placed from 0.9 m to
| ] 1.8mand 10.8 mto 14.1m
4 6—:
-7
4 8—:
9
_20_:
21 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:18:49 PM
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() stantec BOREHOLE RECORD D10
CLIENT Alberta Transportation NORTHING 5657000 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -30226 BHSIZE SS:150mm, HS:200mn1
DATES BORING _2016/04/30 WATER LEVEL DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E 5 | — GRAIN SIZE 40 80 120160
€ Z == IS a ANALYSIS T T T T
=| 8 SOIL DESCRIPTION < |z 5| S|y |8
™ e clfllw |a|lz |2 % 0 — WATER CONTENT Wpoow W
o > ,§§ e > S| w § <5 R = | ATTERBERG LIMITS (%) —o—
o & |z 2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
. 0 <7 |zl2 ¥ > | blows/0.30m °
o 6|8|5|0
L o 1200.68 | 20 40 60 80
1 TOPSOIL Y
1 1200.33 / ~Mss|1]150] 9 °
R Very stiff, brown, high plasticity CLAY / -] . |
] (CH) / BS | 2 >
] - silty, frace sand, tfrace rootlets,
- 1 mottled grey/light brown, dry SS| 31150 | 19 ®
1 to damp o
I / - 94 BS| 4 - o ]
] %:_Z ST| 5 | 350
L o ] 2
1 - frace gravel below 2.0 m -
] % SS| 6 (250 | 20 ®
% o 03 [ 50 |38.4|56.3 [ i
- 3 / [
] % ol st| 8 | 400 cuy o
] / 9| 350 | 17 o
| 4 1.1196.68 A
1 Very stiff to hard, brown, medium / o
] plasticity clay (Cl) TILL / 10
- - silty, some sand, trace gravel, / — —]
] trace coal specks /
. / 11| 300 | 50+ o °
-5 ] / "
] // 12
1.1195.18 6 - ]
- . 13 | 400 | 50+ — O p——q o —
1 119488 | Ve Poor quality ight brown R 46 113.6/48.8)33.0 H
119488 (inferred) MUDSTONE I
- 6 \— extremely weak
] Bedrock encountered at 5.5 m
] - Coring commenced at 5.8 m (see = |
] rock coring log for details)
b - borehole advanced into bedrock
L 7 ] t0 23.1m
] - Borehole dry during augering
L8 _:
e _:
- 10

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD D10

CLIENT Alberta Transportation NORTHING: _ 5657000 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-30226 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/30/2016 to 4/30/2016 WATER LEVEL DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
oz < & % 2 [toAL [soup % | INDEX | o o
é [ <;( X%  |CORE%|CORE% PR 1m| Q62 Eg LABORATORY TESTING
(%] (%] = w
@ z
1 Overburden - See Soil Log for i
] overburden description
| iesd o _
R Very poor quality light brown L1
Jie49 (inferred) MUDSTONE f
| 4 - extremely weak /-
] Poor quality grey SHALE 1 RCI15
i - slightly to moderately
| weathered [T ]
g - extremely weak to weak T
‘7‘: - RC16
] 1
| ] 1
| 5] 1
1 1
- A RC17
] 1
1921
-9 .. | Poor quality brown MUDSTONE L]
] - highly to completely ]
] weathered
_— - extremely weak T
] Poor quality grey SHALE T
] - slightly to moderately
H O weathered T
] - extremely weak to weak T RC18
| lieod T
004 PoOr quality brown MUDSTONE ]
] - highly to completely T
b weathered
117 - extremely weak 1] RC19
] Fair quality grey SHALE T
| - slightly weathered
] - extremely weak to weak T
] - clay/claystone seam at 11.3 m T [Re20
2] T
] T
[ T
o &
] [T [rRc21
] T
] T
] T
] T
——- I MDD | MEDEIM |5
: [T |rc22 |:100|: 86 | a2l
15 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:18:52 PM
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() stantec BOREHOLE RECORD D10

CLIENT Alberta Transportation NORTHING: __5657000 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-30226 BHSIZE _SS:150mm, HS:200mm

DRILLING DATE __4/30/2016 to 4/30/2016 WATER LEVEL DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.

% INDEX
TOTAL | SOLID

>
o}
CORE % | CORE % PR 1m| © LABORATORY TESTING

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE

RUN No
D
o
o

STRENGTH
INDEX
INDEX

T T T T T
S T L S B A . P SR A B

N>
T S

- +iw3  WEATHERING

w
. dws
we

L
w»

88K | 838K

R5
R4
R3
coR2
w1
w2

Fair quality grey SHALE
- slightly weathered
- extremely weak to weak

RC23

T
N L AN

-coalseamat 17.1 m

RC24

Good quality grey CLAYSTONE

1824 - highly to completely
weathered

- extremely weak

Fair quality grey SHALE
- slightly weathered
- extremely weak to weak

T
P,

RC25

)

Fair quality grey SANDSTONE
- slightly weathered
- weak fo medium strong

RC26

S

77 completely weathered

- extremely weak

Fair quality grey SHALE
- slightly weathered

- weak

- clay joint infill/seams

Fair quality grey CLAYSTONE [

)

RC27

HHHHHHEHHHHHHHHHHHHHHHHHHHHHHHY

)

End of borehole (23.1 m)

- borehole backfilled with
cuttings and a bentonite
seals placed from 0.5 m
to1.2mand 5.8 mto
23.1m

\S
o

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/5/16  4:18:52 PM
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() stantec BOREHOLE RECORD D11
CLIENT Alberta Transportation NORTHING 5656973 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -30119 BHSIZE SS:150mm, HS:200mn1
DATES BORING _2016/04/15 WATER LEVEL (1.2 m) 2016/04/15 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_| £ 5 | z GRAIN SIZE , , , ,
S =z = > A ANALYSIS T T T T
; @] = v £ w |m»
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
u > ,§§ e > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
= S 2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
o S 27| 3|2 || 5| blowsozom o
o 53|50
L o 1199.59 K| 20 40 60 80
1 TOPSOIL 1710
1.1199.29 / - g
] Stiff, brown, high plasticity CLAY (CH) / | | ]
1 - silty, frace sand, moist /Q
[ ] / o] 1| 290
] % 21350 | 15 e|o
% 3 | 365 cY
| o ] /
] / 4450 | 13 0.1|18(29.6]¢8.5 CHE |
1 %:Z 9 5| 450 | 15 [
1 % 6 | 450 | 13 00|19 [29.3]¢88 ® o |
- 4] % 7 | 450 | 13 e
1 / 8 | 320 v | 0007 |440|553 H—o—H
- 119499 P o - -
] Stiff fo very stiff, brown, low fo / 5]
1 ; L s 9 | 450 | 15 .
| 5 ] medium plasticity clay (CL-CI) TILL -0
E - silty, some sand, trace to some /
] gravel, mottled rusty brown, moist /
- % 10| 450 | 17 47 [18.1|45.4[318—  @—— —
- 7
] / 11| 370 v [127]19.0]42.1]26.2 ——
] - hard below 6.5m / B ]
1 12| 450 | 39 ]
- 7 - / 5 ]
] - coal specks below 7.0 m /_::_ 13| 450 | 44 3.3(18.8(49.0|29.0 = [
- 119199 7/ - -
1 Very poor quality light brown 14 50+ °
| g (inferred) MUDSTONE
E - extremely weak 3
1.1191.19 1]
- ] Bedrock encountered at 7.6 m — ]
] - coring commenced at 8.4 m (see
i rock coring log for details)
-9 - borehole advanced into bedrock
] 0 13.9 m
I - water at 1.2 m and sloughing | ]
] fo 13.4 m upon completion
1 - borehole dry during augering
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD D11

CLIENT Alberta Transportation NORTHING: _5656973 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-30119 BHSIZE _SS:150mm, HS:200mm

DRILLING DATE _ 4/15/2016 to 4/15/2016 WATER LEVEL __(1.2m) 4/15/2016 DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.

% INDEX
TOTAL | SOLID

>
o}
CORE % | CORE % PR 1m| © LABORATORY TESTING

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No

D

o

o

INDEX

=
LZDE
o
&
¥z
&
o

w3 WEATHERING

cdwa
. dws

)

+ Wb

Overburden - See Soil Log for
overburden description

1 [ Very poor quality light brown
] (inferred) MUDSTONE
-8 - extremely weak

1914

Poor quality light brown MUDSTONE
- completely weathered
- extremely weak

- poor quality below 8.4 m RCI5

1902

Poor quality grey SANDSTONE

- highly to moderately
weathered

- weak

RC16

T
T S

- moderately to slightly
weathered below 10.9 m

RC17

L
N
1

Very poor quality grey SHALE
- highly to moderately
weathered
- extremely weak
to weak

RC18

(HHHHHHHHHHHHHHHHHHHHHHHE

1854

End of borehole (13.9 m)

- borehole slough to 13.4 m,
and water at 1.2 m

- borehole backfilled with
cuttings and bentonite
seals placed from 0.3 m to
0.5mand 9.9 mto 13.4m

T
N e e e

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/5/16  4:18:53 PM
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() stantec BOREHOLE RECORD D12
CLIENT Alberta Transportation NORTHING 5656944 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -30010 BHSIZE SS:150mm, HS:200mn1
DATES BORING _ 2016/04/30 WATER LEVEL (1.2 m) 2016/04/30 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= _ 40 80 120 160
_| £ 5 | — GRAIN SIZE , , , ,
€ Z 2= S a ANALYSIS T T T T
| & e |3 x| £ lw Do
E Z SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
u > ,§§ < > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
= & |z 2 5 2 3<|3 B __ | 8| STANDARD PENETRATION TEST,
o S 2|2 || x| blowso30m o
] Slc|=|Do
o« O0|3|5]|0
Lo 1198.15 20 40 60 80
1 TOPSOIL 7/
; // S| 1200 10 e |oO
| 1 1197.65 7] | ]
1 stiff to very sfiff, brown, high /, stl 2| 230 5
] plasticity CLAY (CH)
_p - silty, frace sand, damp / 0.1 | 43(31.6]64.0 } 1
1 / Ss| 3| 450 17 °
] % ST| 4 | 320 B .
1 - mottled grey below 1.8 m /
- 2 ] grey below % ss| 5| 450 15 .
— % ST| 6 | 370 cy 00| 18312670} 2 | ]
[ 5] % ss| 7| 450 | 11 °
] % sT| 8 | 360 cuv | 07|15 [339|639 —o |
L 4 /
] % SS| 91380 | 14 [} o
{ 1193.25 4 ST 110/} 400
- 5 Very stiff, brown, medium plasticity / 2.2(18.1147.8|31.9 1 i
E clay (CI) TILL / SS| 11400 | 15 0.4 [15.553.7(30.4 &
] - silty, some sand, frace gravel, / | o
1 damp % ST| 12| 430
L ¢ _: /
i % SS| 13| 450 | 15 «&-o—
[ ST| 14 400 B o
B - moist below 7.0 m 71 .
- some sand, damp, frace / B
[ g coal specs below 7.6 m / SS| 16450 | 25 ofle
-seepage at 2.1 m % S |17
-9+ 1189.05 2
] Very poor quality grey to brown T J.SS [ 18 | 100 | 50+ °
| ] (inferred) MUDSTONE g | o
1188.55 \- extremely weak / :
] Bedrock encountered at 9.1 m
=10

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD D12
CLIENT Alberta Transportation NORTHING 5656944 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -30010 BHSIZE SS:150mm, HS:200mn1
DATES BORING _ 2016/04/30 WATER LEVEL (1.2 m) 2016/04/30 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
| E - — GRAIN SIZE 40 80 120160
g = Q|5 3 A ANALYSIS i i i i
I o = v | £ | w @ 2
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o < g 2l E 2|8 <>( g IS __ | ATTERBERG LIMITS (%) —o—
e - Sz 7|2 5 > 5 <| 5 ||~ || STANDARD PENETRATION TEST,
- O <7 |zlg ¥ > | blows/0.30m ®
& S|ol=|3
10 ~ Ola]|s |0 20 40 60 80
] - coring commenced af 9.6 m (see
] rock coring log for details)
- - borehole advanced into bedrock — —
] f0 27.6m
] - water at 1.2 m upon completion
— 11 - 25 mm standpipe piezometer
] slotted from 7.6 mto 10.7 m
- 12
- 13
- 14
- 154
16
17
- 18
- 19
20+ , : :
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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() stantec BOREHOLE RECORD D12

CLIENT Alberta Transportation NORTHING: _ 5656944 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-30010 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/30/2016 to 4/30/2016 WATER LEVEL __(1.2m) 4/30/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERT o
o | < < |x| 22 R.Q.D. [ FRACT. - z
W > < [El s 2 |roraL [soup ®o| NPEX) sby | EX
- g <;( < CORE % | CORE % PER 1m QEE E LABORATORY TESTING
@ z
5 grog|syesee
1 Overburden - See Soil Log for : e
] overburden description
=9 wol
E Very poor quality grey to brown L1
] (inferred) MUDSTONE T
= 1ieed - exiremely weak
] Very poor quality brown MUDSTONE [T
i - completely weathered T
04 - extremely weak
1 T
b - sandstone seam between 1 RC19
[~ ] 10.3mand 10.4 m
] T
L ]_: T
] T
o T
] . RC20
-2 T
] 1]
- ] 1]
1 - 0.1 m thick black shale T
] band, highly weathered,
131 extremely weak T
] [T [rRc21
[ T
] T
4 T
] Poor quality grey SANDSTONE
] - moderately weathered T
— - extremely weak
1 1]
] RC22
5] 1]
] 1
- - 1T
] T
H 6 1]
] L RC23
- 1
7 T
] T
Y
b Poor qualtiy grey MUDSTONE L] IREEN
] - highly weathered PP A
18 - exiremely weak L] |Rc24 ;10|31 2|
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:18:55 PM
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T agez

() stantec BOREHOLE RECORD D12

CLIENT Alberta Transportation NORTHING: _5656944 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-30010 BHSIZE _SS:150mm, HS:200mm

DRILLING DATE _ 4/30/2016 to 4/30/2016 WATER LEVEL __(1.2m) 4/30/2016 DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.

% INDEX
TOTAL | SOLID

>
o}
CORE % | CORE % PR 1m | © LABORATORY TESTING

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE

RUN No
D
o
o

STRENGTH
INDEX
INDEX

w3 WEATHERING

“wa

w1
dwa

L
®

Poor qualtiy grey MUDSTONE
- highly weathered
- extremely weak

- Poor quality dark grey to black
4 SHALE
- highly weathered
- extremely weak
Poor qualtiy grey MUDSTONE
- highly weathered
- extremely weak

L
)
&

RC25

N>
A

Fair quality grey SANDSTONE
- moderately weathered
- weak

Fair quality MUDSTONE

- highly weathered
- extremely weak

RC26

Fair quality grey SANDSTONE
- moderately weathered
- weak

- 0.1 mshale layer at 22.3 m RC27

RC28

Very poor quality grey SHALE
- moderately weathered
- extremely weak

- RC29
Very poor quality grey SANDSTONE

- moderately weathered
- weak

- fair quality below 26.1 m

N>
P S A S LT B s AP T BT o

RC30

HHHHHHHHHHHHHHHHHHHHHHEHHHHHHHHHHHH EHH

- Fair quality grey MUDSTONE

1704

- extremely weak

4 \- moderafely weathered

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/5/16  4:18:55 PM



n 297 Page 3 of 3

T agez

() stantec BOREHOLE RECORD D12

CLIENT Alberta Transportation NORTHING: _ 5656944 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-30010 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/30/2016 to 4/30/2016 WATER LEVEL __ (1.2 m) 4/30/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z o) I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION T |52 RECOVERY o
o | < < |x| 22 R.Q.D. | FRACT. T z
alx < & % 2 [toAL [soup % | INDEX | ¥ o
o 2 ;( <% |CORE%|CORE® pRim| Q52| £2 LABORATORY TESTING
(%] (%] = w
@ z
26
1 End of borehole (27.6 m) : e
] -Waterat 1.2 m
| - 25 mm standpipe piezometer
] slotted from 7.6 mto 10.7 m
] - bentonite seals from 6.4 m to
g 7.0mand 11.7 mto 27.6 m
29
307
31
2]
_33_:
34
35
—36—:
37
38 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:18:56 PM
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Page 1 of 2
() stantec BOREHOLE RECORD D13
CLIENT Alberta Transportation NORTHING 5656958 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -29898 BH SIZE $8:150mm
DATES BORING 2016/04/30 WATER LEVEL (] 0.2 m) 2016/04/30 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPay)
— E s |d - GRAIN SIZE 40 80 120 160
€ > Sz £ A ANALYSIS i i i i
T O &= v| £ lw Do
E Z SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
& < = o = B IS P el N [P __| ATTERBERG LIMITS (%)  ——o—
= - |z 2 5 2 [23<| 5 |E|=|B| STANDARD PENETRATION TEST,
o S 2|2 || x| blowso30m o
e Ols5|l=|R8
| o [195.87 Ols|& |0 20 40 60 80
k TOPSOIL 171
1.1195.57 “ SS| 11350 | 7 (¢]
] Firm fo sfiff, brown, high plasticity / | | ]
] CLAY (CH)
- - silty, trace sand, damp /
_p to moist / 9
] - frace sand below 0.9 m / 5
] % E 3
/ 4 | 310 w.Y | 00|02 442(55.6 i
) . /
b - very stiff below 2.1 m /
1 / 5450 | 18 °
-3 _: / Sl
% 7 | 430 cukv|00|36|332[632 ! i
] % 8 | 450 | 15 °
— 4 N / i
] / 9 [¢]
] % 10 | ]
] g 11| 350
R %
] % 12| 450 | 19 g ]
- grey, damp fo moist below 5.7 m % 13 fo)
B /7
1 - mottled light grey below 6.1 m /
| / 14| 450 CukY|00 | 1.9|423|558| | ]
| % 15| 450 | 14 °
] % = I3 )
] / 17 = .
] / 2 18 | 400
(8] herer 411 E
1 Very stiff to hard, grey, low to /s
_ medium plasticity clay (CL-CI) TILL / 191450 | 16 @0 ]
i - silty, some sand, some gravel, /
0 i tfrace coal specks, damp to moist / 20
5 %
| / 21 | 480 cu.Y |21.4[14.3|39.1|25.2 ——
. /d'_ — ——
-10: /5': 22| 450 | 36 o ®

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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Page 2 of 2

() stantec BOREHOLE RECORD D13

CLIENT Alberta Transportation NORTHING _5656958  prROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -29898 BH SIZE SS:150mm
DATES BORING 2016/04/30 wATER LEVEL  (10.2 m) 2016/04/30 DATUM Geodetic

m)

DEPTH (

I
N

I
w

|
N

I
(6,1

|
o~

I
~N

|
oo

I
~0

I
N
o

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
B _. 40 80 120 160
£ 5 e = GRAIN SIZE ‘ ‘ 2 ;
z =S a ANALYSIS T T T T
2 SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT W oowo W
& slgl=z218 |25 8= _ | AmErBERG LMITS (%) ——0—1
o 5|z 213 |2 [B3<|5|Z]| |8 STANDARD PENETRATION TEST,
- O <7 z2|o|®] x| dlows030m °
] Ols|l=|R8
= Ola |5 |0 20 40 60 80
1 Very stiff to hard, grey, low to / AA
] medium plasticity clay (CL-CI) TILL / :
- - silty, some sand, some gravel, /;: 23 L ]
] trace coal specks, damp to moist / 0.
] % -5 24 | 350 | 50+ °
] 118447 U 55 25 Se—see o
—_ Very poor quality grey (inferred) _|_[ : 2% — —
1 MUDSTONE o
g - completely weathered . 27
R - extremely weak .
1 2815050+ [
] I°
] . 29
1 1182.77 o s °

End of borehole (13.1 m)

-waterat 10.2m

- backfilled with cuttings
and a bentfonite seal

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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Page 1 of 2
() stantec BOREHOLE RECORD D14
CLIENT Alberta Transportation NORTHING _5657050  proJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -29792 BHSIZE  SS:150mm, HS:200mnf
DATES BORING 2016/04/23 WATER LEVEL DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 | = GRAIN SIZE , , 2 ,
S =z = > A ANALYSIS T T T T
T ©) a |5 o £ w (@ [}

E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
5 < ZZ( l:: '>__ s> ] ;: < ; b" = _ | ATTERBERG LIMITS (%) —o—
= > |z 213 |2 [B3<|5|Z]| |8 STANDARD PENETRATION TEST,

o S 2|2 || x| blowso30m o
e Ols5|l=|R8
| [193.69 Ols|& |0 20 40 60 80
1 TOPSOIL 2R
11193.34 / - SS|1]100]| 8 °
R Stiff, brown, high plasticity CLAY (CH) / > . |
] - silty, trace sand, frace rootlets, / 1 BS| 2
1 damp 3
-1 SS| 3|20 13 —e O
i 4
] 5325
L o ]
b - frace gravel below 2.0 m
1 6|225| 15 CHRe)
7 1050352588 i
3] - mottled light brown below 3.0 m
] 8 | 425
] 9 |35 | 13 °
L 4 _:
] 10 1.3 (87 (71.4|157 H
] 11| 400 cy fo)
- 5 _-
] 12| 450 | 11 e |o
13
- 6 _-
1 14 | 450
] 15| 450 | 14 oo
7 _ - sand partings below 7.0 m
1 16
] 17 | 500
- 8 __
] - very sfiff below 8.1 m
1 18| 450 | 19 ]
] 19
- 9 __
] 20 | 500
] 21| 450 | 15 oD
- 10

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.




Page241

Page 2 of 2
() stantec BOREHOLE RECORD D14
CLIENT Alberta Transportation NORTHING 5657050 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -29792 BHSIZE  SS:150mm, HS:200mnf
DATES BORING _2016/04/23 WATER LEVEL DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 | — GRAIN SIZE , , , ,
€ Z =z S a ANALYSIS T T T T
=| 2 SOIL DESCRIPTION < |z 5| S|y |8
™ e clfllw |a|lz |2 % 0 — WATER CONTENT Wp oow W
u > ,§§ e > S| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
- S 2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
- 0 <7 |zl2 ¥ > | blows/o.30m °
w o O -i_: —
10 > Ola]|5 |0 20 40 60 80
1 Stiff, brown, high plasticity CLAY (CH) /
] - silty, frace sand, trace rooflets, / N 2
- damp %;: — —
e % 23| 450 | 18 °
] / : 24
1 % 25 | 450
1.1181.79 -
- 12 Very stiff, brown, low to medium /
] > -4 26 | 400 | 25 °
] plasticity clay (CL-CI) TILL -
E - silty, some sand, trace gravel, / -] | o
] damp fo moist % 27 8.2 |15.6]47.1(29.1 A
13- /
] % 28 | 450 | 23 [ ]
B / 29 B .
1 -seepage af 13.7m /:: .
] 0. 30| 450 | 20 ®
- 144
1.1179.39 ) o
| Very poor quality brown/grey _|_[ B o
] (inferred) SANDSTONE 32 | 100 | 50+ ®
1178.89 | completely weathered —
L 15 \— extremely weak /
] Bedrock encountered at 14.3 m
| ] - coring commenced at 14.8 m (see B ]
E rock coring log for details)
i - borehole advanced into bedrock
L 14 t020.2m
17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD

D14

CLIENT Alberta Transportation NORTHING: _ 5657050 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-29792 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/23/2016 to 4/23/2016 WATER LEVEL DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
W > < [E s 2 |roraL |[soup Fo| NPEX) sby | EX
- g <;( < CORE % | CORE % PER 1m QEE E LABORATORY TESTING
@ z
14 FEEEE
] Overburden - See Soil Log for i
+2 \overburden descripfion ST
- Very poor qudlity brown/grey
] (inferred) SANDSTONE HE
1789 - completely weathered
| 15 \— exiremely weak /— [ ]
] Brown fo grey SANDSTONE 1T
E - slightly weathered
. - very weak to weak L[] [RC33
] 1T
e T
] 1T
o L [rcas
1 1T
L 7_: T
] 1
- 1T
] 1T
Eru 1| [RC35
] T
- - mudstone, completely 1]
] weathered, extremely weak
] | fom187mto188m L]
197 1]
- - - mudstone, completely T RC36
] weathered, extremely weak
1 from19.7mto 19.8 m 1
201 | T
1 End of borehole (20.2 m)
| ] - borehole backfilled with
] cuttings and a bentonite
] seal placed from 0.5 m
| 511 tol.2m
21+
22
_23_:
24 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

ES

12/5/16 ~ 4:18:58 PM
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() stantec BOREHOLE RECORD D16
CLIENT Alberta Transportation NORTHING _5656870  ProJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -29781 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/04/24 WATER LEVEL (9.0 m) 2016/04/24 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
€ - 40 80 120 160
_ £ 5 |d = GRAIN SIZE | | | |
S z = o g a ANALYSIS T T T T
oy O = £ w |me
= 2 SOIL DESCRIPTION S| w & R WATER CONTENT We o w o WL
o < ZZ( l:: = S ] ;: < ; b" - _ | ATTERBERG LIMITS (%) —o—
o = 51z 7 |2 5 2 [23<| 5| E|=|B| STANDARD PENETRATION TEST,
o S 2|2 || x| blowso30m o
v} o g = i}
| o [195.49 ~ Ola|& |0 20 40 60 80
1 TOPSOIL 0.
1.1195.19 OPso ’/ - g
] Stiff, brown, high plasticity CLAY (CH) / | | ]
] - silty, frace sand, mottled grey, °
1 moist /
- 1 ] % A
] %3;';. 1| 350
1 % 2200 15 P
|3 %
] % 3 | 370 cv |03 20|37.3[60.4 I |
] % 4| 450 | 17 e 0
- 41 / 2
] % B
% e B 5 | 450 cuy |01 1.5(409]57.5 ! i
- 5] /
] % 6 | 450 | 15 °
- 6 1189.39 //
b Hard, , i lasticity cl
1 ard, brown, medium plasticity clay [/ 2| 400
B (CI) TILL N B |
I - sandy to some sand, gravelly to /
] frace gravel, frace coal specks, / 8 | 450 | 17 [ o)
L 7 ] dry to damp / -
% c 58.8(27.0| 9.0 | 5.2 ——
] / 9 | 380
- 8 /
] % 10 | 450 | 39 o °
: % b
] %:I ss| 11| 450 | 50+ °
- __ o_'... —— ——
] 9
10 @

App'd by: AIB

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
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() stantec BOREHOLE RECORD D16
CLIENT Alberta Transportation NORTHING _5656870  PROJECT NoO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -29781 BHSIZE  SS:150mm, HS:200mnf
DATES BORING 2016/04/24 WATER LEVEL (2.0 m) 2016/04/24 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_| E 5 |@ = GRAIN SIZE , , , ,
S =z = > A ANALYSIS T T T T
T o = v | £ | w @ 2]
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
& N <% S 1s| @ N NS __ | ATTERBERG LIMITS (%) —oc—
o 5z 213 |2 [B3<|5|Z]| |8 STANDARD PENETRATION TEST,
- 0 <7 |zl2 ¥ > | blows/0.30m °
10 ~ Ola]|5 |0 20 40 60 80
1 Hard, brown, medium plasticity clay / Q d
] (CI) TILL / o
- - sandy to some sand, gravelly to /;: 4 = o
] frace gravel, frace coal specks, /c}:_'
1 ] dry fo damp /DI ss| 12| 450 | 37 10.1(13.4|47.5|28.9 H—%
- - o
1 / g
] / o
| 7 B |
] /9
] / -
12 / o]
] o
] /9-_'. ss 13 200 | 50+ o °
I - g . 1
1 118279 //6 g
] Bedrock encountfered at 12.7 m
- 13 - auger refusal at 12.7 m, coring
g commenced at 12.6 m (see rock
] coring log for details)
] - borehole advanced into bedrock B ]
] t0 36.6 m
L 14 - water af 9.0 m and
1 sloughing at 36.4 m
] upon completion
- 154
- 16
17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD

D16

CLIENT Alberta Transportation NORTHING: _ 5656870 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/24/2016 to 4/24/2016 WATER LEVEL __ (9.0 m) 4/24/201¢6 DATUM _Geodetic
FX-FRACTURE F-FAULT BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED B-BEDDING
g z 9 I.I>.l & VN-VEIN S-SLICKENSIDED FOL-FOLIATION
T % DESCRIPTION =185 2 recoverr | o
o [ Q. T z
w| > =olw| oo % [ ]
a 4 é '<;T: §: = JAoa iy P %é £2 LABORATORY TESTING
%) %] = o
@ z
12
1 Overburden - See Soil Log for i
] overburden description
lieod
y Very poor quality grey SANDSTONE |1
3] - completely weathered T
] - extremely weak
] T |Rc14
- 1T
1 1T
47 T
i - slightly to modeately T
| weathered below 14.2 m
1 T
] ] [rRC15
H 5
] T
] T
] T
—16:‘ 24 .
b Very poor quality grey MUDSTONE 1]
] - highly weathered
b - extremely weak L} [RC16
1 T
]7: T
] 1
] T
n 1 — —
b Very poor quality grey SANDSTONE L1
] |- moderately weathered RC17
&1 - weak [E
] Very poor quality grey MUDSTONE
i - highly weathered [T ]
- ] - extremely weak T
o ] T
] T
] T ] |RC18
] T
. T
] T
N 1
] 1]
] RC19
51 . 1]
b - slightly to moderately T
] weathered below 21.6 m
b - bentonite layer between T
i 21.7mand 21.9 m
] 1
| 59 ] .
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:18:59 PM
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() stantec BOREHOLE RECORD

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-29781

CLIENT Alberta Transportation NORTHING: _5656870 PROJECT No.

D16

110773396

BH SIZE _SS:150mm, HS:200mm

DRILLING DATE __4/24/2016 to 4/24/2016 WATER LEVEL __ (9.0 m) 4/24/201¢6 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
W > RS 2 |oaL |souo | INDEX gox | &%
- g <;( < CORE % | CORE % PER 1m QEz E LABORATORY TESTING
@ z
22
E Very poor quality grey MUDSTONE L1 o
] - highly weathered
| - extremely weak - [Rc20
1 1]
2 =
1 1T
E - completely weathered,
] extremely weak below 23.1 m HE
] 1T
] RC21
» T
] 1T
B —: - greenish grey below 24.4 m o
] - grey below 24.6 m [T
] - highly to completely N
25+ weathered, extremely weak
1 below 24.7 m T
] T RC22
—25—: T
] T
- 1]
Tisad HE
7] | Good quality grey SANDSTONE RC23
[ <] - slightly weathered T
] -weak
| T
] T
28 T
- T
] ] RC24
] T
_29_: T
] 1
- - 1T
] 1T
] RC25
30 T
] 1T
- 1
b - moderately weathered T
] below 30.6 m
31 T
] L [Re26
] T
] 1
32
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:18:59 PM
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() stantec BOREHOLE RECORD D14
CLIENT Alberta Transportation NORTHING: _ 5656870 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-29781 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/24/2016 to 4/24/2016 WATER LEVEL __ (9.0 m) 4/24/2016 DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
E CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION =185 2 recoveer [T o
&2 P iv] e % | INDEX | x5 Ex
fa) o o ; <§(fz ot soue oeR 1m 55% £2 LABORATORY TESTING
12 %] = i
@ B
32 Stk

S A I AN IS S ST o

T
1634 Fair quality grey MUDSTONE L1
- moderately weathered T
- very weak
T
RC27
T
T
T
- poor qudlity, extremely weak T
below 33.6 m
1T
o RC28
1T
1T
1T
1T
1T
[T |rc29
T
T
158 T

&
T

&

£

. o
N T S B A EAETD N T W B

End of borehole (36.6 m)

- borehole slough to 36.4 m,
and water at 2.0 m

- borehole backfilled with
cuttings and bentonite
seals placed from 0.3 m to
0.5mand 24.2mto 36.4m

&
(S

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

ES

12/5/16  4:19:00 PM
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Page 1 of 2
() stantec BOREHOLE RECORD D17
CLIENT Alberta Transportation NORTHING _5656973  PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -29676 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/04/29 WATER LEVEL (2.1 m) 2016/04/29 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
=R i 40 80 120 160
_ £ 5 |@ — GRAIN SIZE , ‘ 2 |
S z 2> S a ANALYSIS T T T T
T ©) e s o £ w [ITe)
5 2 SOIL DESCRIPTION SlElwe 8z | 2|88 WATER CONTENT We o w o WL
& < SielsE 2z 82258 __ | ATTERBERG UMITS (%) ~ ——6—H
= 5|z 213 |2 B3| |Z]| |8 STANDARD PENETRATION TEST,
o S 2|2 || x| blowso30m o
o Ols5|l=|R8
| o [193.07 Ols|& |0 20 40 60 80
1 TOPSOIL L.
] / SS| 11330 | 11 [ ]
1119262 7
] Very stiff, brown, high plasticity CLAY / A B ]
] (CH) / =
|1 - silty, frace sand, mottled grey, /9'6
1 moist %O ST| 2 |180 Y
- /F_’_:-:Iss 31150 | 14 — e o 1
; / o
- 2 /.'10 ST| 4 | 360 Quy |00 |37(259(70.4 i
] o)
- %o] ss| 5| 400 | 14 e o ]
] / N
| 5 ] /0 sT| 6 | 300
: /C.)..'
] %o:l SS| 7 | 400 | 16 elo
/ -l st| 8|350 auy 0. |28 [402]569 [ |
- 4 — .9
- 7
1 /l SS| 9 (325 1 e | o
] 5]
- /_._..O | |
] /_c'),':_ ST| 10| 380 kY 00|23 |426]55.1 q
1 - g
- 5] / ol
] / ss|11]3s50 | 13 e |0
] o3
B || st |12 | 400 B ]
] /°
- 6] /°] S| 13350 | 14 e o
; / o
— ] /0 ST| 14| 410 [— —
i o -
L 7] %o] ss| 15| 450 | 14 e lo
» 7% ioE i |
] % 17| 450 | 16 oo
- 8 - / 7]
- 9 4 -seepage at 9.1 m % |
] / 19| 450 | 14 oo
- 1118347 — —
] Compact, brown, SILT 8
10 - some sand, frace gravel, wet o
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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() stantec BOREHOLE RECORD D17
CLIENT Alberta Transportation NORTHING 5656973 PROJECT NoO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -29676 BH SIZE $S:150mm, HS:200mn1
DATES BORING _2016/04/29 WATER LEVEL (2.1 m) 2016/04/29 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
€ o 40 80 120 160
_ £ 5 | z GRAIN SIZE , , , ,
[S z =S a ANALYSIS l l T T
; @] = v £ w | m»
E E SOIL DESCR'PT'ON |<_: % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o > ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
- 5127 |2 5 2 3<|® B __ | 8| STANDARD PENETRATION TEST,
. 0 <7 | 2| o || > blows/030m °
v} o g = i}
10 ~ Ola]|5 |0 20 40 60 80
i Compact, brown, SILT 7. 4
] - some sand, tfrace gravel, wet @
[ | s2 N B ]
] Hard, brown, low to medium
11 plasticity clay (CL-CI) TILL / o ]| ST | 440 cuY | 471985541302 -
E - silty, some sand, trace gravel, /
1 dry / > W SS| 21| 400 | 20 ®
- sandy, some gravel below 11.6 m %
] - BS | 22
—]2—_ % S 0]
| _ % SS | 23| 450 | 50+ 12.3(20.8(42.1(24.8]  OF+— (] o
- 13 /
L 4_: SS | 24 | 450 | 50+ (
1.1178.77
] Very poor quality grey (inferred) | ]
] MUDSTONE 4 BS |25
g - extremely weak
_]5_
11177.87
] Bedrock encountfered at 14.3 m
- - coring commenced at 15.2 m (see — —
i rock coring log for details)
] - borehole advanced into bedrock
167 t0 23.1'm
] - water at 2.1 m upon completion
- 17
- 18
- 19
- 20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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T agez

() stantec BOREHOLE RECORD D17

CLIENT Alberta Transportation NORTHING: _5656973 PROJECT No.__ 110773396

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-29676 BHSIZE _SS:150mm, HS:200mm

DRILLING DATE __ 4/29/2016 to 4/29/2016 WATER LEVEL __(2.1 m) 4/29/2016 DATUM _Geodetic

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.

% INDEX
TOTAL | SOLID

>
o}
CORE % | CORE % PR 1m | © LABORATORY TESTING

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE

RUN No
D
o
o

STRENGTH
INDEX
INDEX

Wi WEATHERING

cdwa
cdws
we

N
N
80
50
40
20
80
50
40
20
...dso
50
40
20
5
10
15
20
R5
R4
R3
R2
w1
w2

Overburden - See Soil Log for

178§ \overburden description A

Very poor qudlity grey (inferred)
MUDSTONE
- extremely weak

Very poor quality grey SANDSTONE
- moderately weathered
- weak

RC26

Very poor quality grey MUDSTONE RC27

7] - completely weathered
] - extremely weak

RC28

L
[e¢]
&

Very poor quality grey SANDSTONE
- slightly to moderately
weathered
- weak
- slightly weathered
below 18.6 m

L
N
)

RC29

R Fair quality grey MUDSTONE
1 | - completely weathered

\- extremely weak /1
Fair quality grey SANDSTONE
- slightly weathered
- weak

RC30

S

b Very poor quality grey MUDSTONE
] - completely weathered
- extremely weak

I\
P

RC31

HHHHHHHHHHHHEHHHHHHHEHHHHHH I HHH EHH HH

1700

End of borehole (23.1 m)

-waterat 2.1 m

- borehole backfilled with
cuttings and bentonite
seals from 0.3 mto 0.5 m

[\
~

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/5/16  4:19:03 PM
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() stantec BOREHOLE RECORD

D17

CLIENT Alberta Transportation NORTHING: _ 5656973 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-29676 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __ 4/29/2016 to 4/29/2016 WATER LEVEL __(2.1 m) 4/29/2016 DATUM _Geodetic
FX-FRACTURE  F-FAULT SM-SMOOTH  FL-FLEXURED ~ BC-BROKEN CORE
= CL-CLEAVAGE ~ JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = N SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
£z o |z & VN-VEIN S-SLICKENSIDED ~ PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION = |8 =2 recoveer [T o
% % < @ g% TOTAL _[sOLID R | INDEXC 6%5 éé
= %, <;( g04 CORE % | CORE % PER 1m gég %2 LABORATORY TESTING
< B
24
] and 12.7 mto 23.1T m - .
257
—26—:
(27
25
29
30-
31
32
337
341
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

ES

12/5/16  4:19:03 PM
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Page 1 of 2
() stantec BOREHOLE RECORD D18
CLIENT Alberta Transportation NORTHING 5656995  PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -29568 BHSIZE SS:150mm, HS:200mnj
DATES BORING 2016/04/28 WATER LEVEL (6.1 m) 2016/04/26 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
B _. 40 80 120 160
| £ 5 @ = GRAIN SIZE ‘ ‘ , ,
S =z = > A ANALYSIS T T T T
| ¢ <2 v £lu |8
E i SOIL DESCR'PT'ON |<£ % E ';-H E 3 % Q= WATER CONTENT Wp W Wi
i < Sigls |z 82258 _ | ATERBERG LMITS (%) ——0—1
o G127 121312 |23<|3|8| 5|8 sraNpArRD PENERATION TEST,
o S 2|2 || x| blowso30m o
e Ols5|l=|R8
| o [192.76 Ols|& |0 20 40 60 80
1 TOPSOIL Y
| S : : 7 x NERECIRL e |o
] Stiff to very sfiff, brown, high /
- ] plasticity CLAY (CH) o B ]
1 - silty, frace sand, mottled grey,
[ moist © -
] s ql[ sT| 2 | 310
] 3 (300 | 16 e o .
P - shelby tube lost downhole at 1.8 m,
] fragments of tube prevented 410
i collection of SPTs and Shelby
— tubes between 2.3 m and 4.1 m 510 - —]
| 3 _: 6 0
] 7 0
- ] gl 0 — ]
] 9
- 4 _-
] 10 450 | 15 ]
] 11| 450 | 15 elo
L 5 _:
] 12| 420
L ¢ _:
i 131450 | 15 @ |0
B 14| 420 v |00|45|399[556] i m
-7 ] 15| 125 | 14 ® [0
I 16 | |
] 17| 450 | 14 o0
- 8 _-
] 18
e _:
] 19 | 450
] 20| 450 | 16 [} Q
| 01118276

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD D18
CLIENT Alberta Transportation NORTHING _5656995  PrOJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -29568 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/04/28 WATER LEVEL (6.1 m) 2016/04/26 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— E s |d - GRAIN SIZE 40 80 120 160
E| 2 Sz £ A ANALYSIS | | | |
=| O SOIL DESCRIPTION <lal w5l 5]y (B
5 < clEly 2|z |2 |Z8[= WATER CONTENT W oowo W
at > ,§§ e > > | w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o 5|z 213 |2 [B3<|5|Z]| |8 STANDARD PENETRATION TEST,
= 13| o || =] blows030m ®
e < |8|ls|=|8
10 = 2|59 20 40 60 80
1 Very stiff, brown, medium plasticity / Q d
i clay (CI) TILL /(3
- - silty, some sand, frace gravel, /;: 3 - —]
] damp to moist /ﬁj-'
L 11 % 21| 450 | 28 ol e
- FE i :
- 12 %
1 - hard below 12.2m /
| / 23| 450 | 45 o ° ]
- 13 %
% o 24 98 [19.6[448|258  a———
] - evidence of cobbles at 13.7 m /3: :
L 14 / 25 | 450 | 50+ ®
] - grey below 14.0 m %
: % : 2
L ]5_: %
e %:j 27 | 450 | 50+ o ° o
5 7
1 117596 e o
[ 173 Very poor qudlity grey (inferred) Bg g?# ®
1 1175.56| MUDSTONE
- \- extremely weak fl
— ] Bedrock encountered at 16.8 m — —
1 - coring commenced at 17.2 m (see
L 18] rock coring log for details)
b - borehole advanced into bedrock
] to 50.2m
I - water at 6.1 m and borehole . |
] open upon completion
] - borehole dry during augering
- ]9_
20

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD

PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-29568

D18

CLIENT Alberta Transportation NORTHING: _5656995 PROJECT No.__ 110773396

BH SIZE _SS:150mm, HS:200mm

DRILLING DATE _ 4/28/2016 to 4/28/2016 WATER LEVEL (6.1 m) 4/28/2016

paTUM _Geodetic

DEPTH (m)

FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED
CL-CLEAVAGE  UN-JOINT R-ROUGH UE-UNEVEN
SH-SHEAR P-POLISHED ST-STEPPED W-WAVY
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.

% | INDEX | w«
TOTAL _|souD o]
CORE % | CORE % PER Im| &

ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE

RUN No
D
o
o

INDEX

=
LZDE
o
&
¥z
&
o

w3 WEATHERING

)

cdwa
. dws

LABORATORY TESTING

.. oW

Overburden - See Soil Log for
overburden description

Very poor quality grey (inferred)
MUDSTONE

1754

\- exiremely weak /1

Very poor quality grey SILTSONE
- highly weathered

\- weak /]

Very poor quality grey MUDSTONE
- completely weathered
- extremely weak

RC30

Very poor quality grey SANDSTONE
- moderately weathered
- weak

RC31

3

Very poor quality grey MUDSTONE
- completely weathered
- extremely weak

RC32

Very poor quality grey SANDSTONE
- highly weathered
- very weak

)

T L S

I\

Very poor quality grey MUDSTONE
- completely weathered

- extremely weak
RC33

Very poor quality grey SANDSTONE
- moderately weathered
1w d - very weak

[
A S

Very poor quality grey MUDSTONE
- completely weathered

RC34
- extremely weak

148

Very poor quality grey SANDSTONE
- moderately weathered
- very weak

Very poor quality grey MUDSTONE RC35

- completely weathered
- extremely weak

AHHHHHHHHHHEHHHHH HEHHHHHHEH HH HH HH HH EH H

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

ES

12/5/16  4:19:06 PM
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Rage?
() stantec BOREHOLE RECORD D18
CLIENT Alberta Transportation NORTHING: _ 5656995 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-29568 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE __4/28/2016 to 4/28/2016 WATER LEVEL __(6.1 m) 4/28/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — |—=| w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
é z 9 I.I>.l & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION T |52 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
8@ < & S5 lom [sowp % | NDEX | xGox | BE
é [ <;( X%  |CORE%|CORE% PR 1m| Q62 Eg LABORATORY TESTING
(%] (%] = w
@ z
26
E Very poor quality grey MUDSTONE LT ] e -
] - completely weathered T
| - extremely weak
1667 1
b Very poor quality grey SANDSTONE L1
] - slightly weathered
—27—_ -weak I RC36
1 T
. T
1 T
28 T
Je4d —
. Fair quality grey MUDSTONE L1
L 1 | - highly weathered RC37
445 - extremely weak [E
] Fair quality grey SANDSTONE
26 - slightly weathered 1]
] - weak T
b - excellent quality
| ] below 29.2 m 1]
] 1]
30 T | |[RC38
] T
| e T
b Very poor quality MUDSTONE
] - highly weathered T
| 51 - very weak
1 1]
| ] L RC39
] 1]
1619
b Very poor quality grey SANDSTONE 1]
32+ _
] moderately weathered T
] - weak
i - fair quality, slightly T
] weathered below 32.2 m
] 1]
3] LT} |rRc4o0
] 1]
| ] 1T
_34_: 1
] 1
1 - thin mudstone layer RC41
[~ at34.3m HE
] T
35 T
] T
- 1
] T
3¢ 154 L
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

ES

12/5/16  4:19:06 PM
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@ Stantec

BOREHOLE RECORD

D18

CLIENT Alberta Transportation NORTHING: _5656995 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB $S:150mm, HS:200mm
DRILLING DATE _ 4/28/2016 to 4/28/2016 WATER LEVEL __ (6.1 m) 4/28/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT
E CL-CLEAVAGE  JN-JOINT
— | = — |—=| w SH-SHEAR P-POLISHED
e z o) w| a VN-VEIN S-SLICKENSIDED
gl o) el R=ge
z = DESCRIPTION : Slwz RECOVERY | o
o | O~ Ql T
wo| > L [T ) oW % > > i}
e E é g ;,:a A 8%§ 2 LABORATORY TESTING
» %) rE= -

154

R3
R2
w1
w2
W3  WEATHERING
w

R4

A
QR
N
N
$§

Poor quality grey SHALE

- highly weathered

- extremely weak

- sandstone layer at 36.6 m

1E2:

889K | 839K | 88

N

RZ

o
A P

154 4

Very poor quality grey MUDSTONE
- completely weathered
- extremely weak

RC43

Very poor quality grey to dark grey
MUDSTONE/SHALE

- highly weathered

1544, - very weak 1

Very poor quality grey SANDSTONE RC44

- moderately weathered

A
Pl

IS

1514

153 4
\- weak 1

Very poor qudlity grey
MUDSTONE/SHALE

- moderately to highly
weathered
- very weak

RC45

A
L

1504

Very poor quality grey SANDSTONE
- moderately weathered
- weak

RC46

A S B W

148

Very poor quality grey MUDSTONE
- highly weathered
- extremely weak

- very weak below 42.7 m

RC47
- completely weathered,
extremely weak
below 43.5m

- highly weathered, very weak
below 44.2 m

IS

Poor quality grey SANDSTONE
- moderately weathered
- weak

RC48

HHHHHHHHHHHHHHHHHHHHHHHHH A HHHHHHHHH H B

- fair quality below 45.7 m

AT I A

I

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

12/5/16  4:19:06 PM
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() stantec BOREHOLE RECORD D18

CLIENT Alberta Transportation NORTHING: _ 5656995 PROJECT No. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-29568 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE _ 4/28/2016 to 4/28/2016 WATER LEVEL __(6.1 m) 4/28/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERY o
o | < < |x| 22 R.Q.D. [ FRACT. - z
alx < & % 2 [toaL [soup %o | INDEX | G B
- g <;( < | CORE %| CORE % PR 1m| Q62 2 LABORATORY TESTING
o B
R Poor quality grey SANDSTONE L1 : e
] - moderately weathered T
| ] | -weck RC 49
1 1T
_47: 1T
] 1
] - poor quality below 47.2 m T
] 1
| 45 LT [Reso
11444 T
b Poor quality dark grey SHALE
L ] - highly weathered
] - very weak mE
. - fair quality, dark grey to 1]
| 49 .  Plackbelow 48.7m T
: Fair quality grey SANDSTONE 1]
] - moderately weathered
L 3 | Zweak T [rc51
1 T
50 1]
11424 ——
1 End of borehole (50.2 m)
. - borehole open, and
] water at 6.1 m
1 - borehole backfilled with
[ 1] cuttings and bentonite
g seals placed at 0.3 m
] t0 0.5 mand16.0m
| 10 50.2 m
52
53]
54
557
56 |
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:19:06 PM
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() stantec BOREHOLE RECORD D19
CLIENT Alberta Transportation NORTHING 5656742 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -29470 BHSIZE SS:150mm, HS:200mm
DATES BORING _2016/04/22 WATER LEVEL (0.0 m) 4/22/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
. £ 5 | — GRAIN SIZE , , , ,
€ - 2= S a ANALYSIS T T 1 1
T o &= v | £ | w @ 2
E 5 SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o > ,§§ < > S| W § <5 23 P __ | ATTERBERG LIMITS (%) —-s—
= & |z 213 |2 B3| S| |8 STANDARD PENETRATION TEST,
o S 2|2 || x| blowso30m hd
m o g = k)
| o [190.62 v > Ols|& |0 20 40 60 80
1 Black/Brown TOPSOIL R B
1 1190.27 ¢z BS | 1
R Stiff fo very stiff, brown, high / . |
] plasticity CLAY (CH) /
] - silty, frace sand, tfrace rootlets,
- 1 damp
] / ] Bs| 2
] % ST| 3 | 350
L o ] /
] -endrooflefs at 2.0 m
] % ss| 4 |200] 13 o |0
E - mofttled grey below 2.5 m % BS| 5
] % ST| 6 | 450 cu.y [ 0.0 |24 [34.3(63.3 © 1
] / ss| 7|45 19 e o0
] % i/ Bs| 8
1 % ST| 9 | 475
- 5 _- /
] % ss|10| 450 | 18 ®0
/ { BS| 1 00| 27 |37.3]600 o !
- 4 __ %
1 % ST| 12| 400 cu, o
] / ss| 13| 450 | 19 °
, 7
] / i BS| 14
] / ss|15| 450 | 17 e 0
- 8 - /
/ i BS |16 00 | 63 [317[620 booo i
| {s202 / B |
] Very sfiff to hard, brown, medium [/ SS |17 450 | 22 ]
] plasticity clay (Cl) TILL /
- 9 ] - silty, some sand, trace gravel, / L BS [ 18 00 (120(538(34.1 b—
i damp /
1 / $S| 19350 | 29 ol e
] % 7 BS| 20
10 /3 i

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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() stantec BOREHOLE RECORD D19
CLIENT Alberta Transportation NORTHING _5656742  proOJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -29470 BHSIZE SS:150mm, HS:200mm
DATES BORING 2016/04/22 WATER LEVEL (0.0 m) 4/22/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPal)
= . 40 80 120 160
_ £ 5 |a = GRAIN SIZE ‘ ‘ 2 ;
S =z = > A ANALYSIS T T T T
I o = x| £ | w W«
= 2 SOIL DESCRIPTION SlElw 8z | 2|88 WATER CONTENT Wo o w o WL
5 < &( DZ .>__ s> ] ;: <; b" = _ | ATTERBERG LIMITS (%) —o—
= & |2 213 |2 [B3<|5|Z]| |8 STANDARD PENETRATION TEST,
o S 27| 3|2 || 5| blowsozom o
& S|ol=|53
10 = Ols|& |0 20 40 60 80
1 Very stiff to hard, brown, medium [/ ST| 21 400 cuy [108[19.9]44.6|248| - o——
] plasticity clay (Cl) TILL /
- - silty, some sand, trace gravel, / SS|22(375| 35 — ® —
i damp /
1 - brownish grey below 10.8 m /
- 114 / sS | 24 | 450 | 40 .
/ BS | 25 45 |180[428(347 B—
1 % SS | 26| 450 | 39 o .
- 127 % BS | 27
I % ST |28 375 cu,Y | O ]
- 13 % 29 | 400 | 48 °
e % 30 1.7 [13.9]47.5|368] @ 1 |
14 % ss | 31| 450 | 50+ o
] / | BS | 32
] % ss | 33 | 400 | 50+ °
_]5_: % 4| BS | 34 3.7 [15.9]45.3(35.1 ® |
I % SS| 35| 150 | 47 | ] ]
16 % 4 BS | 36
1 / SS | 37 | 450 | 50+ °
] " Bs | 38
- 17 / SS | 39 | 450 | 50+ .
] % 4 Bs | 40
] % s | 41 | 425 | 50+ °
- 18 /
] / | BS | 42 8.2 [15.643.8(32.3 OokF+—
- % SS | 43| 450 | 44 — ° ]
1] % Al Bs | 44
b - inferred rafted sandstone boulder
] from 19.2m 10 19.5m % 33145} 150 1 50+ *
_20 .

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB
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Page 3 of 3
() stantec BOREHOLE RECORD D19
CLIENT Alberta Transportation NORTHING 5656742 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -29470 BH SIZE $S:150mm, HS:200mn1
DATES BORING ~_2016/04/22 WATER LEVEL (0.0 m) 4/22/2016 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= . 40 80 120 160
_ £ 5 |d = GRAIN SIZE | , , ;
S =z = > A ANALYSIS T T T T
; e} = o £ w | m»
E E SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
o > ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o 5127 |2 5 Z 5 <| 5 ||~ || STANDARD PENETRATION TEST,
- O <7 |zlg ¥ > | blows/0.30m ®
| bt olx=l=
~ O|a|5 |0 20 40 60 80
20 75
{ ""7¥°4] Bedrock encountered at 20.1 m
| ] - Coring commenced at 19.4 m due | ]
g to rafted sandstone boulder at
] 19.2 m (see rock coring log for
L 21 ] details)
] - borehole advanced into bedrock
] t029.3m
— ] - water at surface upon — —
] completion
[ o] - borehole dry during augering
g - standpipe piezometer installed
] slotted from 16.8 mto 19.8 m
- 23
- 24 =
- 25
- 26
- 27
- 28
- 29
30+ , : :
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB
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@ Stantec

Alberta Transportation
SR1 - Off Stream Reservoir, Springbank, AB

BOREHOLE RECORD

CLIENT
PROJECT

EASTING: _-29470

NORTHING: _5656742  PROJECT No.

D19

110773396

BH SIZE _SS:150mm, HS:200mm

DRILLING DATE _ 4/22/2016 to 4/22/2016 WATER LEVEL (0.0 m) 4/22/2016

DATUM _Geodetic

FX-FRACTURE
CL-CLEAVAGE
SH-SHEAR
VN-VEIN

F-FAULT
JN-JOINT
P-POLISHED
S-SLICKENSIDED

SM-SMOOTH
R-ROUGH
ST-STEPPED
PL-PLANAR

FL-FLEXURED
UE-UNEVEN
W-WAVY
C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.
% INDEX

TOTAL [soLD o}
PER Im| &

CORE % | CORE %

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No

D

o

o

INDEX

=
LZDE
o
&
¥z
&
o

w3 WEATHERING

cdwa
. dws

)

L
®

LABORATORY TESTING

e

Overburden - See Soil Log for
overburden description

L
N
)

b Very poor qudlity tan (inferred)
| izl SANDSTONE

- slightly weathered
- weak fo medium strong

| Hard brownish grey lean clay (CL)
\TILL

=

RC46

RC47

- frace sand, frace gravel,
bedrock fragments
Fair quality grey stratified
MUDSTONE fo SHALE
- slightly to completely
weathered
- extremely weak
to weak

RC48

S
A I T W

RC49

148

Good quality grey SANDSTONE
- slightly weathered
- very weak to weak

I\
R

148

Good quality grey SHALE RCS50

- slightly weathered
- very weak to weak

RC51
- coal layer from 24.1 m
t024.3m

AT S B

145

Fair quality grey SANDSTONE
- slightly weathered
- very weak to weak

I\
¢

1452

Fair quality grey SHALE

- slightly to moderately
weathered

- very weak to weak

RC52

D
TS A

Good fo excellent quality grey
SANDSTONE

- slightly weathered

- very weak

b
T

RC53

HHHHHHHAHHAHHHAHAAHHHAHAARHA A A HH

I\
o

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/5/16  4:19:09 PM
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() stantec BOREHOLE RECORD D19

CLIENT Alberta Transportation NORTHING: _ 5656742 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-29470 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE 4/22/2016 to 4/22/2016 WATER LEVEL (0.0 m) 4/22/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERT o
o | < < |x| 22 R.Q.D. [ FRACT. - z
alx < & % 2 [toaL [soup %o | INDEX | G B
= g <;( 2 & |CORE%| Core% PER 1m gég %2 LABORATORY TESTING
% z
28 £22222
E Good fo excellent quality grey L1 .
] SANDSTONE T
| - slightly weathered
j - very weak 1| [RC54
29: 1T
] 1]
161.3
1 End of borehole (29.3 m)
[~ - water at surface
] - standpipe piezometer
] installed, slofted from
30 168mto 19.8 m
R - borehole backfilled with
] cuttings and bentonite
- seals placed from 0.5 m
] tol1.2m, 16.2mto 16.5m
] and 20.6 mt0 29.3 m
31
_32_:
_33_:
_34_:
_35_:
—36—:
37
38 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:19:10 PM



n 263 Page ] of 2

@ Stantec

Alberta Transportation
SR1 - Off Stream Reservoir, Springbank, AB

BOREHOLE RECORD

CLIENT
PROJECT

EASTING: _-29470

NORTHING: _5656742  PROJECT No.

D19

110773396

BH SIZE _SS:150mm, HS:200mm

DRILLING DATE _ 4/22/2016 to 4/22/2016 WATER LEVEL (0.0 m) 4/22/2016

DATUM _Geodetic

FX-FRACTURE
CL-CLEAVAGE
SH-SHEAR
VN-VEIN

F-FAULT
JN-JOINT
P-POLISHED
S-SLICKENSIDED

SM-SMOOTH
R-ROUGH
ST-STEPPED
PL-PLANAR

FL-FLEXURED
UE-UNEVEN
W-WAVY
C-CURVED

BC-BROKEN CORE
CONT-CONTACT
B-BEDDING
FOL-FOLIATION

DESCRIPTION RECOVERY

FRACT.
% INDEX

TOTAL [soLD o}
PER Im| &

CORE % | CORE %

DEPTH (m)
ELEVATION (m)
STRATA PLOT
WATER LEVEL
SAMPLE TYPE
RUN No

D

o

o

INDEX

=
LZDE
o
&
¥z
&
o

w3 WEATHERING

cdwa
. dws

)

L
®

LABORATORY TESTING

e

Overburden - See Soil Log for
overburden description

L
N
)

b Very poor qudlity tan (inferred)
| izl SANDSTONE

- slightly weathered
- weak fo medium strong

| Hard brownish grey lean clay (CL)
\TILL

=

RC46

RC47

- frace sand, frace gravel,
bedrock fragments
Fair quality grey stratified
MUDSTONE fo SHALE
- slightly to completely
weathered
- extremely weak
to weak

RC48

S
A I T W

RC49

148

Good quality grey SANDSTONE
- slightly weathered
- very weak to weak

I\
R

148

Good quality grey SHALE RCS50

- slightly weathered
- very weak to weak

RC51
- coal layer from 24.1 m
t024.3m

AT S B

145

Fair quality grey SANDSTONE
- slightly weathered
- very weak to weak

I\
¢

1452

Fair quality grey SHALE

- slightly to moderately
weathered

- very weak to weak

RC52

D
TS A

Good fo excellent quality grey
SANDSTONE

- slightly weathered

- very weak

b
T

RC53

HHHHHHHAHHAHHHAHAAHHHAHAARHA A A HH

I\
o

(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.

App'd by: AIB

EST 12/5/16  4:19:09 PM
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() stantec BOREHOLE RECORD D19

CLIENT Alberta Transportation NORTHING: _ 5656742 PROJECT No.__ 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING: _-29470 BHSIZE _SS:150mm, HS:200mm
DRILLING DATE 4/22/2016 to 4/22/2016 WATER LEVEL (0.0 m) 4/22/2016 DATUM _Geodetic
FX-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
'é‘ CL-CLEAVAGE  JN-JOINT R-ROUGH UE-UNEVEN CONT-CONTACT
— | = — = w SH-SHEAR P-POLISHED ST-STEPPED W-WAVY B-BEDDING
g z 9 g & VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED FOL-FOLIATION
T |2 DESCRIPTION x5 =2 RECOVERT o
o | < < |x| 22 R.Q.D. [ FRACT. - z
alx < & % 2 [toaL [soup %o | INDEX | G B
= g <;( 2 & |CORE%| Core% PER 1m gég %2 LABORATORY TESTING
% z
28 £22222
E Good fo excellent quality grey L1 .
] SANDSTONE T
| - slightly weathered
j - very weak 1| [RC54
29: 1T
] 1]
161.3
1 End of borehole (29.3 m)
[~ - water at surface
] - standpipe piezometer
] installed, slofted from
30 168mto 19.8 m
R - borehole backfilled with
] cuttings and bentonite
- seals placed from 0.5 m
] tol1.2m, 16.2mto 16.5m
] and 20.6 mt0 29.3 m
31
_32_:
_33_:
_34_:
_35_:
—36—:
37
38 ]
(1) Approximate borehole locations surveyed by Stantec Consulting Ltd.
(2) Water may be influenced by drilling fluids/techniques; piezometer install shown, if applicable.
App'd by: AIB

EST 12/5/16  4:19:10 PM
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() stantec BOREHOLE RECORD D20
CLIENT Alberta Transportation NORTHING 5657144 PROJECT NO. 110773396
PROJECT SR1 - Off Stream Reservoir, Springbank, AB EASTING -29997 BH SIZE $S:150mm, HS:200mn1
DATES BORING _2016/04/26 WATER LEVEL (5.5 m) 2016/04/26 DATUM Geodetic
SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— E s |d - GRAIN SIZE 40 80 120 160
€ > Q|5 3 A ANALYSIS | | | i
T ©) e s o £ w (@ [}
E i SOIL DESCR'PT'ON |<£ % E ';-H E 3 % m — WATER CONTENT Wp W Wi
u > ,§§ 2 > | 2| w § <5 23 P __ | ATTERBERG LIMITS (%) —o—
o 5127 |2 5 2 3<|3 B __ | 8| STANDARD PENETRATION TEST,
o S 2|2 || x| blowso30m o
] Slc|=|Do
2 6|3|5|0
Lo 1195.85 20 40 60 80
1 Black TOPSOIL ek
] // - 1 8 (] o]
] - some sand, dry to damp, //
- 1195.35 \_frace rootlets Fl0 — —
] Stiff to very stiff, brown, medium to : 1.0 | 4.1 140.3|54.6 I i
L high plasticity CLAY (CI-CH)
] - silty, frace sand, gravel, moist 2 1 290
