PUBLIC WORKS AND GOVERNMENT SERVICES CANADA

Professional and Technical Services, Real Property Services Branch, Pacific Region

Km 355.5 — 359.5 Bougie Creek Cut Slope and Addendum #001
Highway Embankment Stabilization
Project No. R.119901.002 2020-11-26

The following changes in the tender documents are effective immediately. This addendum
will form part of the Contract documents.

Questions from Bidders and Responses

Question 1:

Response 1:

Question 2:

Response 2:

Question 3:

Response 3:

Question 4:

Response 4:

Regarding Section 01 11 10 — Part 3 — 3.1.2 there is reference made to a
mandatory onsite pre-tender meeting for this tender (Page 4 of 144).

Looking through the tender documents I’'m unable to find any other information
for this meeting. Could you please confirm the date and details of this meeting,
or direct me to where I can find that information

A pre-tender meeting is not occurring for this project.

This project is to be completed by March 31, 2021. When are we able to
commence this project?

The project can commence once the Contract is awarded. It is anticipated that
the Contract will be awarded within 2 weeks of closing. Construction can
commence once all of the required pre-construction submittals have been
submitted to, reviewed, and approved by the Departmental Representative.

Is a geotechnical report available?

No, a geotechnical report is not available for this project. However, eight
boreholes logs have been provided as part of Addendum 001 for the Contractor’s
reference. The logs are provided for reference only and PSPC makes no
assurances the material encountered at these boreholes are representative of the
geotechnical conditions of the area between the boreholes. Furthermore,
construction work may have occurred in the areas of these boreholes since the
drilling was undertaken. For additional information, refer to the “Limitation of
Use” included with the borehole logs.

When we excavate/haul/stockpile, topsoil & other types of soil (i.e Clay) should
be separated?

No, excavated material does not need to be separated. The excavated material
will need to be stockpiled in accordance with Section 31 23 33 — Excavation and
Backfill, sub-section 3.4 Stockpiling of Excavation Materials of the contract
specifications.
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Question 5:  Drawing C102, C103 & C104 show estimated quantities for reference. The total

Response 5:

Question 6:

Response 6:

amount of riprap is 560m3 according to the table, however the amount seems
small if I measure the swale area and multiply by 0.45m (Riprap Thickness).
Could you please clarify the riprap thickness is 0.45m?

The reference quantities have been updated as part of the revised drawings
included in this Addendum (Addendum 001). The riprap thickness is 0.45 m as
shown on the Contract Drawings.

Are you anticipated with any load limit restrictions between the jobsite to
PSPC’s Adsette Pit?

Yes, legal highway load limit restrictions apply (including, if applicable,
seasonal restrictions). Legal highway load limit restrictions also apply to the
Bougie Creek River Bridge.

Explanation of Addendum Presentation: Changes to the Specifications and Changes to the
Contract Drawings sections of this Addendum have been presented as follows:

o New text has been underlined for ease of identification.
e Removed text has a “strikethrough” and is to be deleted from the text.

Changes to the Specifications:

1. Section — Table of Contents

Insert:

Appendices

Gravel Pit Location




PUBLIC WORKS AND GOVERNMENT SERVICES CANADA
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Project No. R.119901.002

Addendum #001

2020-11-26

Delete:
List of Contract Drawings, Sheet No. 1 —25
Insert:

List of Contract Drawings:

LIST OF CONTRACT DRAWINGS

Sheet No. Title

1 Cover Page
Project Location Plan, Key Plan, Drawing Index, Legend and

2 Control Monuments
Plan - Profile Offtake Ditch Regrading and Tree Clearing Sta.
3 3554220 - 355+900
4 Plan - Profile Cut Slope Regrading Sta. 355+900 - 356+500
5 Plan - Profile Cut Slope Regrading Sta. 356+500 - 357+100
6 Plan - Profile Cut Slope Regrading Sta. 357+700 - 358+300
Plan - Profile Interceptor Ditch and Lateral Swale Sta.
T 355900 - 356+500
Plan - Profile Interceptor Ditch and Lateral Swale Sta.
8 356+500 - 357+100
Plan - Profile Interceptor Ditch and Lateral Swale Sta.
9 357+700 - 358+300
10 Plan - Profile Lateral Swales Sta. 358+551 - 357+100

Plan - Profile Interceptor Ditch and Lateral Swale Sta. 357+700

1L 3584300

12 Typical Sections - Cut Slope Regrading (Sheet 1 of 2)
Typical Sections - Cut Slope Regrading and Telegraph Pole

13 Details (Sheet 2 of 2)

14 Interceptor Ditch and Lateral Swale Details

15-27 Cross-Sections

Drawing Revision

Number
C000

C001

C101

C102
C103
C104

C201
C202

C203
C204
C205
C301
C302

C401

C501 —
C513

Number
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2. Section 01 11 10 — Summary of Work

Delete:
1.1 — Order of Precedence, Item .2
Insert:
1.1 — Order of Precedence, Item .2:

2 If conflict arises between an item in the main body of these Specifications
(Division 1 — Division 35 32) and an item found in one of the Appendices
(Reference Documents), the main body of the Specifications (Division 1 —
Division 35) shall govern.

Delete:
1.2 — Work Covered by Contract Documents, Item .2.7
Insert:
1.2 — Work Covered by Contract Documents, Item .2.7:

i Excavation of natural ground, and offsite disposal / stockpiling of excavated
material. Removal of snow and ice prior to excavation of the natural ground.

Delete:
1.5 — Owner Supplied Materials, Item .1
Insert:
1.5 — Owner Supplied Materials, Item .1

.1 Not used. This sub-section has been intentionally omitted.

Delete:

3.1 — Site Inspection, Item .2:
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Insert:

3.1 — Site Inspection, Item .2:

2 Not used. This sub-section has been intentionally omitted.

3. Section 01 35 43 — Environmental Protection
Insert:
1.2 — Definitions, Item .8:

8 Heritage material: are objects, sites or locations of a traditional societal practice
that is of historical, cultural or archaeological significance to British Columbia,
a community or an aboriginal people as determined by the Archaeological
Monitor.

Delete:

3.16 — Site Clearing, Plant Protection, and Nesting Bird Protection, Item .1
Insert:

3.16 — Site Clearing, Plant Protection, and Nesting Bird Protection, Item .1:

A Prior to Tree Clearing during the breeding bird nesting period (April 24 to
August 29), the Contractor shall complete a Breeding Bird and Bird Nest survey
per the requirements of Item +6 1.8 Breeding Bird and Bird Nest Survey. No
surveys are required if clearing is performed outside of the nesting period.

4. Section 01 52 00 — Construction Facilities and Equipment

Delete:

1.9 — Construction Laydown Area, Construction Parking, and Site Office, Item .1.2
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Insert:

1.9 — Construction Laydown Area, Construction Parking, and Site Office, Item .1.2

2 The gravel pit as identified in the figure attached to Appendix K.

Delete:
1.14 — Construction Equipment, Item .2
Insert:
1.14 — Construction Equipment, Item .2:

2 The Departmental Representative has the right to request additional equipment
and/or qualified operators be brought to site should the work appear to be
delayed due to lack of equipment or qualified operators.

5. Section 31 23 33 — Excavation and Backfill
Delete:
1.1 — Measurement and Payment Procedures, Item .1, .2 and .3.
Insert:
1.1 — Measurement and Payment Procedures, Item .1, .2 and .3:

A Payment for Excavation will be made on the basis of the Price per Unit Bid for
Excavation in the Bid and Acceptance Form. The Price per Unit Bid shall
include all costs for excavation of natural ground as shown on the Contract
Drawings (including stumps and roots located within the limits of excavation),
snow and ice removal prior to excavation of natural ground (if required),
dewatering (if required), loading, transport (including any maintenance required
to gain access) and stockpiling of excavated material at PSPC s-Adsette Pit the
gravel pit identified in Appendix K (turn-off from the highway at Km 366.3 of
the Alaska Highway) or at an alternative stockpile location selected by the
Contractor outside of PSPC’s ROW, and all other items necessary for successful
completion of the work.
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2 Measurement for Payment for completion of Excavation will be made on the in-

Delete:

situ volume of material surveyed in cubic metres (i.e. volume prior to
excavation), excavated from the limits of the work, transported offsite, and
accepted by the Departmental Representative. Any areas within the excavation
limits with existing ground below bottom of proposed excavation shall be filled
with material excavated from other areas of the excavation. This excavated
material used as fill and remaining onsite shall not be measured for payment.
The surveyed quantity shall include material excavated te for the Offtake Ditch.
The surveyed quantity shall exclude material excavated for the Interceptor
Ditches, Lateral Swales, and Telegraph Pole excavations, and snow removed
from the cut slopes to facilitate the work. No separate measurement or payment
for hauling the material will be made.

Payment for Lateral Swale and Interceptor Ditch will be made on the basis of
the Price per Unit Bid for Lateral Swale and Interceptor Ditch in the Bid and
Acceptance Form. The Price per Unit Bid shall include all costs for excavation
of natural ground as shown on the Contract Drawings (including stumps and
roots located within limits excavation limits), dewatering (if required), loading,
transport and stockpiling of excavated material at PSPC’s-Adsette Pit the gravel
pit identified in Appendix K (turn-off from the highway at Km 366.3 of the
Alaska Highway) or at an alternative offsite stockpile location selected by the
Contractor outside of PSPC’s ROW, and all other items necessary for successful
completion of the work. The price per unit bid of Lateral Swale shall further
include the supply, transport, and placement of nonwoven geotextile and riprap
in the locations, grades, and thicknesses shown on the Contract Drawings.

3.4 — Stockpiling of Excavation Materials, Item .1 and .2

Insert:

3.4 — Stockpiling of Excavation Materials, Item .1 and .2:

d

Stockpile excavated material at PSPC s-AdsettePit the gravel pit identified in
Appendix K (turn-off from the highway at Km 366.3 of the Alaska Highway) as
directed by the Departmental Representative, or at an alternative stockpile
location outside of PSPC’s ROW selected by the Contractor, permitted to accept
the excavated material, and acceptable to the Departmental Representative.
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2 Should the Contractor elect to dispose of the excavated material at PSPC’s
Adsette Pit the gravel pit identified in Appendix K, the Contractor shall ensure
the following is achieved:

Stockpile excavated material in uniform layers no greater than 1 m in
thickness. Ensure excavated material is not placed in ditches or
interferes with the established drainage patterns. During stockpiling
operations, prevent snow and ice from becoming intermixed with
excavated material.

Ensure ready run-off of surface water following stockpiling of
excavated material, to the satisfaction of the Departmental
Representative.

6. Section 31 37 00 — Riprap

Delete:
2.1 — Riprap, Item .1
Insert:

2.1 — Riprap, Item .1

A The Contractor shall be solely responsible to choose a source(s) of riprap for the
project from a source outside of the highway Right-of-Way.
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Changes to the Contract Drawings

Delete:

Sheet CO01 — Project Location Plan, Key Plan, Drawing Index, Legend and Control
Monuments — Rev. A — Issued for Tender — Dated: 20/09/28

Sheet C101 — Plan - Profile Offtake Ditch Regrading and Tree Clearing Sta. 355+220 -
355+900— Rev. A — Issued for Tender — Dated: 20/09/28

Sheet C102 — Plan - Profile Cut Slope Regrading Sta. 355+900 - 356+500— Rev. A — Issued
for Tender — Dated: 20/09/28

Sheet C103 — Plan - Profile Cut Slope Regrading Sta. 356+500 - 357+100— Rev. A — Issued
for Tender — Dated: 20/09/28

Sheet C104 — Plan - Profile Cut Slope Regrading Sta. 357+700 - 358+300 — Rev. A — Issued
for Tender — Dated: 20/09/28

Sheet C201 — Plan - Profile Interceptor Ditch and Lateral Swale Sta. 355+900 - 356+500 —
Rev. A — Issued for Tender — Dated: 20/09/28

Sheet C202 — Plan - Profile Interceptor Ditch and Lateral Swale Sta. 356+500 - 357+100 —
Rev. A —Issued for Tender — Dated: 20/09/28

Sheet C203 — Plan - Profile Interceptor Ditch and Lateral Swale Sta. 357+700 - 358+300 —
Rev. A — Issued for Tender — Dated: 20/09/28

Sheet C301 — Typical Sections - Cut Slope Regrading (Sheet 1 of 2) — Rev. A — Issued for
Tender — Dated: 20/09/28

Sheet C302 — Typical Sections - Cut Slope Regrading and Telegraph Pole Details (Sheet 2 of
2) — Rev. A — Issued for Tender — Dated: 20/09/28

Sheet C401 — Interceptor Ditch and Lateral Swale Details — Rev. A — Issued for Tender —
Dated: 20/09/28

Sheet C501 to C513 — Cross-Sections — Rev. A — Issued for Tender — Dated: 20/09/28

Insert:

Sheet CO01 — Project Location Plan, Key Plan, Drawing Index, Legend and Control
Monuments — Rev. B — Issued for Amendment — Dated: 20/11/26
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Sheet C101 — Plan - Profile Offtake Ditch Regrading and Tree Clearing Sta. 355+220 -
355+900— Rev. B — Issued for Amendment — Dated: 20/11/26

Sheet C102 — Plan - Profile Cut Slope Regrading Sta. 355+900 - 356+500— Rev. B — Issued
for Amendment — Dated: 20/11/26

Sheet C103 — Plan - Profile Cut Slope Regrading Sta. 356+500 - 357+100— Rev. B — Issued
for Amendment — Dated: 20/11/26

Sheet C104 — Plan - Profile Cut Slope Regrading Sta. 357+700 - 358+300 — Rev. B — Issued
for Amendment — Dated: 20/11/26

Sheet C201 — Plan - Profile Interceptor Ditch and Lateral Swale Sta. 355+900 - 356+500 —
Rev. B — Issued for Amendment — Dated: 20/11/26

Sheet C202 — Plan - Profile Interceptor Ditch and Lateral Swale Sta. 356+500 - 357+100 —
Rev. B — Issued for Amendment — Dated: 20/11/26

Sheet C203 — Plan - Profile Interceptor Ditch and Lateral Swale Sta. 357+700 - 358+300 —
Rev. B — Issued for Amendment — Dated: 20/11/26

Sheet C204 — Plan - Profile Lateral Swales Sta. 358+551 - 357+100 — Rev. B — Issued for
Amendment — Dated: 20/11/26

Sheet C205 — Plan - Profile Interceptor Ditch and Lateral Swale Sta. 357+700 - 358+300 —
Rev. B — Issued for Amendment — Dated: 20/11/26

Sheet C301 — Typical Sections - Cut Slope Regrading (Sheet 1 of 2) — Rev. B — Issued for
Amendment — Dated: 20/11/26

Sheet C302 — Typical Sections - Cut Slope Regrading and Telegraph Pole Details (Sheet 2 of
2) — Rev. B — Issued for Amendment — Dated: 20/11/26

Sheet C401 — Interceptor Ditch and Lateral Swale Details — Rev. B — Issued for Amendment —
Dated: 20/11/26

Sheet C501 to C513 — Cross-Sections — Rev. B — Issued for Amendment — Dated: 20/11/26
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Attachments (To Be Inserted into the Specifications)

1. Appendix K — Gravel Pit Location

2. Borehole Logs

All other terms and conditions remain unchanged.



PSPC Appendices
Km 355.5 — Km 359.5 Bougie Creek Cut Slope and Highway Embankment Stabilization
Project No. R.119901.002

R.119901.002
Appendix K

Gravel Pit Location
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Borehole No: TH17-01

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 571.592 m

Prophet River, BC

UTM: 516589.062 E; 6433081.291 N; Z 10

Method

Soill
Description

Sample Number
SPT (N)

Graphical Representation
Sample Type

Moisture Content (%)

ESPT(\)H
20 40 60 80

Elevation
(m)

Plastic Moisture  Liquid
Limit Content  Limit

A Pocket Pen. (kPa) A

a
10/4/2017.'4

o

10

15

Solid Stem Auger

CLAY, some silt, trace sand, trace gravel, trace organics (rootlets,
decomposed wood), moist, firm to stiff, high plastic, dark grey; fine to
coarse sand; fine sub-angular gravel; trace sulphates

SPT blow counts per 3 inches (1.5 m to 2.1 m) : 1/5//4/5/5/5//4/2

N-value (N): 19

Recovery: 0 m (catcher in SPT spoon placed backwards, prevented
recovery)

- becomes silty, some sand, very stiff below 1.6 m

- becomes damp, medium plastic below 2.5 m

SPT blow counts per 3 inches (3.1 m to 3.7 m): 1/1//2/3/3/9//6/4

N-value (N): 17

Recovery: 0.43 m

19

SPT3| 17

><] \X\

SAND and GRAVEL, silty, trace clay, well graded, wet, grey; fine to
coarse sand; fine to coarse subangular gravel

SH4

U&’o
seiors
E=

&

SHELBY TUBE (4.6 m to 5.3 m) refused at 5.3 m /
Recovery: 0.48 m /
@be severely damaged

CLAY, silty, some sand, some gravel, damp, very stiff, medium plastic,
dark grey; fine to coarse sand; fine to coarse sub-angular to
sub-rounded gravel; trace sulphates

- becomes sandy, trace gravel with depth

SPT blow counts per 3 inches (6.1 m to 6.7 m): 3/3//3/5/6/6//7/8

N-value (N): 20

Recovery: 0.42 m

SPT blow counts per 3 inches (7.6 m to 8.2 m): 2/2//3/3/4/5//6/6

N-value (N): 15

Recovery: 0.48 m

SPT7| 20

SPT8| 15

SPT blow counts per 3 inches (9.2 m to 9.8 m): 2/2//3/4/5/4//8/8
N-value (N): 16
Recovery: 0.52 m

SPT9| 16

> >

SPT blow counts per 3 inches (10.7 m to 11.3 m): 2/8//8/6/11/17//14/11
N-value (N): 42

Recovery: 0.47 m

N 5 cm thick layer of SAND, gravelly, well-graded, dense, grey; fineto

SPT10, 42

><]

CLAY (TILL-LIKE), silty, some gravel, some sand, damp, hard, medium
plastic, dark grey; fine to coarse sand; fine to coarse sub-angular to 100
sub-rounded gravel

SPT blow counts per 2 inches (11.9 m to 11.95 m): 22/REFUSAL

-value (N): REFUSAL
ecovery: 0 m
bouncing on cobble or boulder

End of borehole at 11.9 m (Auger and SPT refusal at 11.9 m depth)

- Testhole backfilled with cuttings and bentonite.

- Estimates of the soil consistency were determined from SPT blow
counts, drill rig performance, and visual classification of recovered
samples. These estimates are based on engineering judgment and
are subjective.

321
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Contractor: Geotech Drilling

Completion Depth: 11.95 m

Driling Rig Type: FRASTE MDXL

Start Date: October 3, 2017

Logged By: DG

Completion Date: October 4, 2017

Reviewed By: KJ

Page 10of 2
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Borehole No: TH17-01

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 571.592 m

Prophet River, BC

UTM: 516589.062 E; 6433081.291 N; Z 10

c

o —_

T o =

o ® [ -—

o |3 & =

gl . B> E = k] c
£c|2 Soil sl 2| 2|5 WSPT(NE S
8=|2 Description B 3|5 |e 20 4% NN =

88| § 2 | Plastic Moisture Liquid

s @ o | Limit Content Limit

5 A Pocket Pen. (kPa) A

15 20 40 60 80 100 200 300 400

o - Reported SPT values are uncorrected field values. -
E - Collar elevation and testhole coordinates were surveyed. E
E 556—]
:— 16 _:
= 555
17 E
E 554—
:— 18 _:
= 553
:— 19 _:
= 552
:— 20 _:
E 551
:— 21 _:
E 550
=22 E
e 549—
:— 23 _:
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=24 E
E 547
:— 25 _:
e 546—
:— 26 _:
E 545
:— 27 _:
E 544
28 E
e 543—
:— 29 _:
e 542
£ 3 ]

Contractor: Geotech Drilling

Completion Depth: 11.95 m

Driling Rig Type: FRASTE MDXL

Start Date: October 3, 2017

Logged By: DG

Completion Date: October 4, 2017

Reviewed By: KJ

Page 2 of 2
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Borehole No: TH17-02

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 550.822 m

Prophet River, BC

UTM: 516530.359 E; 6432806.421 N; Z 10

Method

Soill
Description

Graphical Representation

Sample Type

Sample Number

SPT (N)

Moisture Content (%)

ESPT(\)H
20 40 60 80

Plastic Moisture  Liquid

Limit Content  Limit
A Pocket Pen. (kPa) A

(m)

Elevation

[{e]
20/8/2017j]

=

15

Solid Stem Auger

CLAY, silty, some sand, some gravel, trace organics (rootlets, wood
pieces), damp, firm to stiff, high plastic, dark grey; fine to coarse
sand; fine to coarse angular to sub-rounded gravel; with thin silty
sand laminations (<1 mm thick)

- becomes trace sand, trace gravel below 0.9 m

SPT blow counts per 3 inches (1.5 m to 2.1 m) : 0/1//2/2/2/3//3/3
N-value (N): 9
Recovery: 0.52 m

SPT blow counts per 3 inches (3.0 m to 3.6 m) : 0/0//1/1/1/2//2/2
N-value (N): 5

\Recovery: 0.45 m /
1 becomes moist below 3.0 m /

CLAY, silty, trace sand, trace gravel, moist, firm to stiff, high plastic,
dark grey; fine to coarse sand; fine to coarse angular to sub-rounded
gravel; with frequent smooth glossy surfaces, horizontal to
sub-vertical; trace sulphates

SPT blow counts per 3 inches (4.6 m to 5.2 m) : 1/1//1/1/2/2//2/2

N-value (N): 6

Recovery: 0.64 m

- becomes damp, stiff, medium plastic, dark grey; fine gravel

SPT blow counts per 3 inches (6.1 m to 6.7 m) : 1/2//2/3/4/3//5/6

N-value (N): 12

Recovery: 0.55 m

SPT blow counts per 3 inches (7.6 m to 8.2 m) : 2/3//4/3/6/5//6/8
N-value (N): 18

Recovery: 0.62 m

- becomes very stiff below 7.6 m

- 20 mm thick layer of fine to medium sand at 7.85 m

- becomes wet at 9.0 m

><] N>\<\m ><\

5

>

N

SPT2

SPT3

E

SPT6

SPT8

SPT9

5PT104

N-value (N): 19 |
lRecovery: 054 m /

SAND, trace sil, trace gravel, poorly graded, fine to coarse (mostly |

_fine), wet, grey brown |

CLAY, silty, some sand, some gravel, moist, stiff, medium plastic, dark
grey; fine to coarse sand; fine sub-angular to sub-rounded gravel;
trace sulphates

SPT blow counts per 3 inches (10.7 m to 11.3 m) : 2/4//6/6/9/9//14/13

N-value (N): 30

Recovery: 0.25 m

- fractured piece of gravel or cobble was blocking SPT shoe and likely
affected blowcounts

- becomes fine to coarse gravel below 10.7 m

SPT blow counts per 3 inches (12.2 m to 12.8 m) : 2/4//4/5/10/9//7/9
N-value (N): 28

5PT108

12

18

19

30

28

288

35.2

293

1271

13.1

16.3

15.1

20 40 60 80 100 200 300 400

Recovery: 0.39 m

- occasional layers of well graded fine to coarse gravelly sand between
129mand 13.2m

End of borehole at 13.7 m (Target depth reached)
- Testhole backfilled with cuttings and bentonite.

549

548

547

546

545

544

543

539

538

537

536—]

Contractor: Geotech Drilling

Completion Depth: 13.7 m

Driling Rig Type: FRASTE MDXL

Start Date: October 8, 2017

Logged By: DG

Completion Date: October 8, 2017

Reviewed By: KJ

Page 10of 2
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Borehole No: TH17-02

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 550.822 m

Prophet River, BC

UTM: 516530.359 E; 6432806.421 N; Z 10

s

| | . £

= ® [} -—

o |3 & =

Lo . B> IS = Q S
£2|8 Sail 592|218 ESPT(\E SE
8=|2 Description B 3|5 |e 20 4% NN =

88| § 2 | Plastic Moisture Liquid

5 | @ S | Limit Content Limit

5 H——e— A Pocket Pen. (kPa) A

15 20 40 60 80 100 200 300 400

o - Estimates of the soil consistency were determined from SPT blow B
E counts, drill rig performance, and visual classification of recovered =
= samples. These estimates are based on engineering judgment and 3
E are subjective. 535
= 16 - Reported SPT values are uncorrected field values. 3
o - Collar elevation and testhole coordinates were surveyed. =
o 534—f
— 17 E
= " 533
E 10 532
F 20 531
= , 530
E ” 529
F » 528
= o 527
= 2 526
E " 525
= . 5243
= " 523
E » 522
E 20 521

Contractor: Geotech Drilling

Completion Depth: 13.7 m

Driling Rig Type: FRASTE MDXL

Start Date: October 8, 2017

Logged By: DG

Completion Date: October 8, 2017

Reviewed By: KJ
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Borehole No: TH17-03

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 540 m

Prophet River, BC

UTM: 516466 E; 6432691 N; Z 10

S —
kS - =
i L k= @ S
£elg Soil. HEEHERE meeTNm R CsE
8=\ Description =y I IV s 20 40 60 8 =)z |3~
8|8 § 2 | Plastic Moisture Liquid >
5| S | Limit Content Limit
0 © 20 40 60 80 o

o ROAD FILL - No recovery : 1 : : [T 774
E . o] - 3
: NN S
:_1 T I DD S : ...ﬂ&.é 539_:
- . 9 9,9k’ .
- . 4. of -~ -
E 1 [% DC: ]
:_2 FR S S IO S S . ::c c‘» 538—:
- . 9 9.9k || .
- . N .'a R .
- Lo E
o LS SR ]
:_3 7C|_7\Y77777777777777777 1 N R R B SRR TET R TP PR SRR ..'BQ. 537_:
o , silty, trace sand, trace gravel, trace organics (wood : : d Fdob ]
E pieces), damp, firm, high plastic, dark grey with brown SPT1| 7 | 216 ® : ] RV RRYAN I 3
= mottling; fine to coarse sand; fine to coarse A\ : : s] fofs, < E
E sub-angular to sub-rounded gravel; with thin silty sand : : AR [ 3
:_ 4 |am|nat|ons (<1 mm thlck) and |enses (<10 mm thlck); ...... . ........................................................ : : :. Q 536_:
o trace sulphates : f AN ik E
E SPT blow counts per 3 inches (3.0 mto 3.6 m) : : : d %% :.0 E
o 1111111/2/3/13/4 R : ' Ffo] 3
:_ 5 N-value (N) 7 :|:|: SH2 188 | - |-.—| ................................................... ‘:q ‘:Q {0 Do 535_:
c Recovery: 0.28 m WA ]
o SHELBY TUBE (4.6 m to 5.35 m) 1 (4% f: E
E 6 Recovery: 0.42m . N i hl ARAN S
o - becomes no organics below 6.0 m : 14 4ok, ]
E SPT blow counts per 3 inches (6.1 mto 6.7 m) : SPT3| 7 | 431 [ ] ] SR PN :
E 0M1/M/1211/3112/4 A : KRS ]
- >| N-value (N): 7 B N SO SR SRR RS ST RN SR B =
a 8| Recovery: 0.34 m : 4 k) 533 .
E § - becomes trace sand, moist, grey with brown laminations : e 3 E
(Sl sy vt s o gy / P s | » SN R
- , sandy, wet, soft to firm, non-plastic, grey @ W 1< =
E 8 |= |- depth to top of stratum may be shallower / PT45 25 E. i taok 532 E
= ISPT blow counts per 3 inches (7.6 mto 8.2 m) : | : ANR A BN =
E 211121121 | PT5A 7 258 ‘o - SHS W & E
o N-value (N): 5 | L RErTos 46| @ i T OS] 531
- Recovery: 0.48 m i SPT50 : A E
E CLAY, silty, trace sand, frequent organics (wood pieces ”' 20 ° o =
E | and black amorphous material), moist, soft, medium I SN ‘; N 3
E 10 | plastic, grey brown, organic odour I e O S P SO -] 11-1°| 5303
o ISPT blow counts per 3 inches (8.5mto 9.1 m): I : : WSt By 3
E | 201212121111312 I : : AEAN ;o 3
o -value (N): 7 | : : S M ]
E ecove(:g).46m ” @ B NS SO AR R =
11 \ecovery:95om i SPT6| 11 | 158 | - @: : » : [ [ d 4k | 5294
F \SILT, sandy, trace clay, moist, non-plastic, very soft, grey| | /' N\ : : " "ol o B
£ | brown 1l 4% Uo =
r LAY, silty, trace sand, trace gravel, moist, soft, high | lof [edwc] o ]
:_ 12 | plastic, dark grey; fine to coarse sand; fine sub-angu|ag‘ ...... e d fodes no 528—:
E | gravel / : d [foe S E
- CLAY, some silt, trace sand, trace gravel, moist, stiff, : d bao k] =
o medium plastic, dark grey; fine to coarse sand (mostly : cq [deo ; ]
:_ 13 fine); fine sub.angu|ar to sub-rounded grave|; lensesof -1 | | | |- T P d Pkl 527_:
o fine sand, trace silt less than 10 mm thick : : S [0 N 3
E SPT blow counts per 3 inches (10.7 mto 11.3 m) : d Aok 3
o 11111213/3/3//3/5 N /] : : o e B B
:_ 14 N-value (N) 11 SPT7 11 162 | - @ i e EREKI 526—:
o Recovery: 0.44 m : : EREE N E
E SPT blow counts per 3inches (13.7 mto 14.3 m): L9 4ok, 3
o 15 212/12/3/3/3/14/4 R IS 3

Contractor: Geotech Drilling

Completion Depth: 19.5m

Driling Rig Type: FRASTE MDXL

Start Date: October 19, 2017

Logged By: DG

Completion Date: October 19, 2017

Reviewed By: KJ
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Borehole No: TH17-03

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 540 m

Prophet River, BC

UTM: 516466 E; 6432691 N; Z 10

c
o —_
T . =
o ® [} ——
o | B S =
L] . Nl E = @ ™ c
£e|8 Soil Slel 2| 21§ WSPT (V) 2le|se
E15 . = - | zE
8=|2 Description 1B 8|5 | e 20 40 60 & = 2|3
SI3| § 2 | Plastic Moisture Liquid >
%Sm @ S | Limit Content Limit
15 © 20 40 60 80 .
E -value (N): 11 : 1 : : W iEaE
E ecovery: 0.63 m BEON & E
o soft wet disturbed zone from 14.0 mto 14.1 m ia ) R
16 No recovery below 14.3 m - Mud-rotary drilling to 19.5 m U FPS SRS SR ERRU U R SURIE o o] 5003
o depth for Sl installation. -gof & ]
E No recovery below 14.3 m - Mud-rotary drilling to 19.5 m SEUES Ny B
o >|  depth for Sl installation. f [deof] o 3
:_17 g TR O NV (U PP IS DI °d :a_':dbg. 523_:
o 24 % RN =
F _g °d 'o_ﬁu gi -
o Y BN 3
- > . R A .
:—18 TR A AN O U O AU DD 9 :0.:000‘. 522_:
F s| Pafs g S 3
- S 2K pu
- «d« O0f * 1
o ok ls 3
:_ 9 | | 9 .°.. “0' K 521_:
C o, S .
r PO 490 3
o End of borehole at 19.5 m (Target depth reached) ]
F 20 - VW piezometer and 70 mm diameter Sl installed and 500
o grouted in testhole upon completion and protected with B
o a flush mount well cover. 3]
= VW Model: RST VW2100-0.35 E
o Serial Number: VW40757 3
21 Depth: 18.95m 5197
o - Estimates of the soil consistency were determined from 3
E SPT blow counts, drill rig performance, and visual 3
F classification of recovered samples. These estimates B
22 are based on engineering judgment and are subjective. 518—
F - Reported SPT values are uncorrected field values. 3
e - Testhole coordinates obtained with handheld GPS and =
F are approximate. 3
=23 5174
E— 24 516—f
E— 25 515—5
E— 26 514—5
E— 27 513—5
f— 28 512—f
E— 29 511—5
E 30 3

Contractor: Geotech Drilling

Completion Depth: 19.5m

Driling Rig Type: FRASTE MDXL

Start Date: October 19, 2017

Logged By: DG

Completion Date: October 19, 2017

Reviewed By: KJ

Page 2 of 2

GEOTECHNICAL TRN-VHWY03084.GPJ EBA.GDT 9/11/18



Borehole No: TH17-08

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 528.388 m

Prophet River, BC

UTM: 516310.68 E; 6431949.106 N;

S —

kS - &

5|gl 8 =

Lo . B> IS = Q S
£g|2 Soil gle| 2|28 mseT(Vm Se
8=\ Description 835 | e 20 40 60 80 2=

8|3 § 2 | Plastic Moisture Liquid

s | S | Limit Content Limit

5 A Pocket Pen. (kPa) A

0 20 40 60 80 100 200 300 400

o SAND and GRAVEL (FILL), trace silt, frequent cobbles, well : : : : : : : : ]
E graded, damp, compact, mottled brown; fine to coarse sand; 528—
= fine to coarse angular to sub-rounded gravel; cobbles up to ]
E 1 150 mm diameter N 3
o CLAY, silty, trace gravel, trace sand, damp, stiff, medium plastic, ]
E dark grey; fine to coarse sand; fine to coarse angular to 2 5274
= sub-rounded gravel; with laminations and lenses of silty brown / ]
E sand; trace sulphates >< 5 =
o SPT blow counts per 3 inches (1.5 m to 2.1 m) : 0/0//1/1/1/2//2/1 — ]
- N-value (N): 5 526
o Recovery: 0.07 m ]
E 3 Only slough recovered in sample. 3 3
= - becomes firm, high plastic below 1.5 m /E E
E SPT blow counts per 3 inches (3.1 m to 3.7 m) : 0/1//1/1/2/1//3/2 >< 5 525—
o N-value (N): 5 /N ]
R Recovery: 0.11m -
= ] Only slough recovered in sample. 3
o 2 - becomes some sand below 3.1 m 4 524
o £ | SPT blow counts per 3 inches (4.6 m to 5.2 m) : 0/1/1/1/2/2//3/3 ]
E 5 | @|N-value (N):6 6 E
F | Recovery: 0.18 m E
E = 523
c ° B
o N 5 3
— 6 -
o SPT blow counts per 3 inches (6.1 m to 6.7 m) : 1/2//2/2/3/4//4/4 / 3
2 N-value (N): 11 1 5223
= Recovery: 0.61 m — ]
L7 - becomes stiff below 6.1 m e
F 521—
o SPT blow counts per 3 inches (7.6 m to 8.2 m) : 1/2//2/2/413//4/4 /- 6 ]
F g N-value (N): 11 SPT7| 11 E
F Recovery: 0.68 m — 5203
— 9 -
o SPT blow counts per 3 inches (9.2 m to 9.8 m) : 1/2//2/3/3/4//4/5 5193
o N-value (N): 12 SPT8| 12 ]
= —Recovery: 0.62 m 3
E 10 End of borehole at 9.8 m (Target depth reached) E
o - Standpipe piezometer installed in testhole upon completion and 518
= protected with a raised monument. E
o - Estimates of the soil consistency were determined from SPT 3
11 blow counts, drill rig performance, and visual classification of ]
F recovered samples. These estimates are based on 517_:
E engineering judgment and are subjective. ]
F - Reported SPT values are uncorrected field values. E
12 - Collar elevation and testhole coordinates were surveyed. ]
F 516—
— 13 -
E 515
- 14 3
E 514
E 15 3

Contractor: Geotech Drilling

Completion Depth: 9.8 m

Driling Rig Type: FRASTE MDXL

Start Date: October 10, 2017

Logged By: DG

Completion Date: October 11, 2017

Reviewed By: KJ
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Borehole No: TH17-09

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 538.854 m

Prophet River, BC

UTM: 516478.817 E; 6431626.505 N; Z 10

S —
kS - &
c | o [ -—
o |Z < =
Lo . NIl £ = Q =
£e|8 Soil Sle| 2| 218 WSPT(NE 8lge
AR . . = > =
S=|¢ Description = R N s 20 40 60 80 & =5
3|3 § 2 | Plastic Moisture Liquid
S S | Limit Content  Limit
o © 20 40 60 80
E ROAD FILL - No recovery to 2.4 m : : o ; [ E
F § . 538
__1 FS O Y [V P .............. L9 E
E % =
o IS - RN IRUPORER T SO L 537—5
= SPT blow counts per 3 inches (2.4 mt02.9m) : N/ 58 . _ﬂ“ _E
E 8/12//14/13/15/16 : . 5367
__3 N-value(N):58 ...... .............. .:0 ]
- Recovery: 0.15m : . =
F Stopped SPT at 2.9 m because rods were pulling down 5" : » 7
E casing. 1 '; 535
:_ 4 Cysle(jJ'OSWgaie|£] %@"i 7777777777 222 I D e T e .° B
o SPT blow counts per 3 inches (4.0 m to 4.6 m) : 1/1//1/1/1/2//1/2 SPT2| 5 | 232 . n -] E
~ N-value (N): 5 /' N : ] ]
E Recovery: 0.10 m : : 5347
s (! S | | | |- R e = B
E CLAY, silty, trace sand, trace gravel, moist, firm, high plastic, : 3
- dark grey; fine to coarse sand —] : o E
F SPT blow counts per 3 inches (5.5 m to 6.1 m) : 0//1/2/1/1/2 PT3SA 1243 5 * X E
E : 9 533
_—6 N.Va|ue(N):5 7PTSB ...... e R T S TR EEEREE g T
o Recovery: 0.29 m ; ] 3
E - layer of PEAT, silty, trace sand, wet, fibrous, very soft, brown to 3 7
E 7 | 2| black organic odour at 5.5 m, atleast 150 mm thick T . O P! SO T FOO SRS O ] 5323
E g - becomes trace qrganics, trace.gravel, fine to coarse, spT4|l 6 | 219 e : n - E
- | sub-angular, with lenses of silt below 5.7 m /N : : : . ]
o 3| SPT blow counts per 3 inches (7.0 mto 7.6 m) : 1/1//1/2/1/21/2/2 : : : - 5313
:_ 8 s N-value (N): s oz Ll N e B
o Recovery: 0.21 m : : : 4] E
- - trace organics (grass, wood fibres) from 7.0 mto 7.6 m : : : ‘.. ]
o SHELBY TUBE (85mto9.2m) SH5 62| @w— : 4 530
__9 ReCOVery.o.42m ...... ...... ...................... ]
E 10 T SN OUSOS UUSRO TN BSOS DORON SNOS SO O ] 1] 527
C SPT blow counts per 3 inches (10.1 mto 10.7 m) : : : : : % 3
E 11211213/2/3/12/3 SPT6| 10 | 15.3 o4 E E u g .
o N-value (N): 10 — : : : g ]
E 11 Recovery:044m oA | | | |- ...... ....................... 528_:
o CLAY, silty, trace sand, trace gravel, moist, stiff, high plastic, o _;
E dark grey; fine to coarse sand; fine to coarse sub-rounded N /] : : : ° ]
P gravel; with laminations of fine silty brown sand; trace SPT7| 7 |244| W@&———A | W B 5273
s sulphates /- : : : ° E
E SPT blow counts per 3 inches (11.6 mto 12.2 m): . E
E 3/5//1/212/2/13/3 g 3
13 N-value (N): 7 S TS T RNS SRN FRUURERROS SRR SRS O : 5267
F Recovery: 0.60 m N/ : : % B
- - becomes firm below 11.6 m >< SPT8| 11 | 279 e m . =
o - smooth glossy surfaces at 20 to 35 degrees from horizontal at /N : : °3 E
E 14 0.03 t0 0.07 m spacing observed from 11.7mto 12.2m I S N RN ERNRU U SRRSO - 5253
E SPT blow counts per 3 inches (13.1 mto 13.7 m) : : °3 e
E 112112/3/2/41/4/5 5 . 3
o N-value (N): 11 ; : d E
E 15 Recovery: 0.73 m SPT9| 14 [258 ‘@ | B 524

Contractor: Geotech Drilling

Completion Depth: 30.5m

Driling Rig Type: FRASTE MDXL

Start Date: October 14, 2017

Logged By: DG

Completion Date: October 15, 2017

Reviewed By: KJ
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Borehole No: TH17-09

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 538.854 m

Prophet River, BC

UTM: 516478.817 E; 6431626.505 N; Z 10

S —
8 = &
c | o [ -—
o |3 S =
ko) . B> E = Q o c
£l Soil slel 2| 21|58 ESPT(NE S ég
o~ |2 Description = T IV 20 40 60 8 & =8~
8|3 § 2 | Plastic Moisture Liquid
5] S | Limit Content  Limit
15 © 20 40 60 80
o - becomes stiff below 13.1 m : : : : : N J
E - smooth glossy surface at 75 degrees from horizontal at 13.3 m : [% 3
F SPT blow counts per 3 inches (14.6 mto 15.2 m): : . ]
E 16 112/13/3/3/51/5/5 U TUUUUE UUUPRSPRUOR! BN Lo 5237
F N-value (N): 14 ; : . ]
E Recovery: 0.72'm XSPTW 14 | 252 . n: [ E
E - no laminations below 14.6 m : : - E
E 17 SPT blow counts per 3 inches (16.2 m to 16.65 m) : 2/2//2/3/4/5 i SR R R L 52273
F N-value (N): 14 : : B E
E Recovery: 0.59 m : : X 3
F - slickensided surface at 60 degrees from horizontal at 16.4 m : : ’ 7
F 18 SPT blow counts per 3 inches (17.7 m to 18.15 m) : 3/3//3/3/4/5 XSPW 15 | 25 |...... . B U SRR 5213
o N-value (N): 15 : : % E
E Recovery: 0.44 m : b9 E
w9 ! g | | | N PR T - 5203
o SPT blow counts per 3 inches (19.2 mto 19.8 m) : : : 2 3
o 2131/3/4/5/5/16/5 ><SPT12 7 | 242 o = . E
E N-value (N): 17 — : : - 5197
20 Recovery:0.69m FE R (S S EERE SIS " E
F - becomes very stiff below 19.2 m : 4 3
o SPT blow counts per 3 inches (20.7 mto 21.3 m) : : o 518
__21 2/2//4/3/5/5//6/6 ><SPT13 17 FE . .......................... " ]
- N-value (N): 17 — : [ =
= Recovery: 0.65 m - 3
o > L 517
% |5 S I E
£ 2 | SPT blow counts per 3 inches (22.3 mto 22.9 m) : : : : : : - 3
B S| 2440506060718 SPT14 21 (204 & u . E
E o3 |2 [ N-value (N): 21 — S P SO R FRUOREUEPTE NN SRRSO F b 516
E Recovery: 0.69 m : : : : B ]
E - slickensided or smooth glossy surfaces at 30 to 50 degrees : : : : > =
o from horizontal at 0.04 m to 0.07 m spacing below 22.6 m : : : : 3 E
C o4 SHELBY TUBE (23.8 m to 24.55 m) H - 5153
- Recovery: 0.81m SH15 32.8 e - ]
F 25 T S TR T e s PP ¥ 514
E SPT blow counts per 3 inches (25.3 m to 25.9 m) : : . & E
8 203/5/4/517I17/7 ><SPT16 211359 g m - ]
:—26 N'Value(N):21 — S S 513_:
E Recovery: 0.71 m : : < 3
o - with laminations of fine silty sand, less than 1 mm thick below : : . =
o 253m : : . ]
E 27 - smooth glossy surfaces at 45 to 60 degrees from horizontal N\ /] B O N P 8 5127
= from23.8 mt024.0 m ><SPT17 22 | 353 o ] : -] ]
F SPT blow counts per 3 inches (26.8 m to 27.4 m): — : : : 8 =
E 3/3//4/5/6/7117/8 : - ]
F 28 N-value (N): 22 : e 5114
o Recovery: 0.70 m : g ]
E - smooth glossy surfaces at 40 to 60 degrees from horizontal at ] : " 3
o 26.95mand 27.05 m PPT1EA o - ] 3
E o SPT blow counts per 3 inches (28.4 m to 29.0 m): = S S RN FRURRRES RSO O - 5103
= 6/7//13/13/15/14//16/16 / - 3
E g-value (N): 55 / . =
= ecovery: 0.56 m / - ]
E 30 -\ becomes hard, TILL-LIKE below 28.4 m / 509

Contractor: Geotech Drilling

Completion Depth: 30.5m

Driling Rig Type: FRASTE MDXL

Start Date: October 14, 2017

Logged By: DG

Completion Date: October 15, 2017

Reviewed By: KJ
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Borehole No: TH17-09

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 538.854 m

Prophet River, BC

UTM: 516478.817 E; 6431626.505 N; Z 10

c

S —

kS - &

5|gl 8 =

Lo . B> IS = Q o =
£2|S Soil 5lal 2| 2|8 mserm |8 Se
8=\ Description 835 | e 20 40 60 8 & =8~
3|3 § 2 | Plastic Moisture Liquid
S S | Limit Content  Limit
20 © 20 40 60 80

B %\ SILT, some sand, moist, very sfiff, non plastic, dark grey; poorty FFEFN/lspTid 37 [ 217 PO ; ; T m ; ; o ; E
E | 5| graded fine sand : : : : : : : : s =
o o ISPT blow counts per 3 inches (29.9 m to 30.5 m) : E
= a1 |8 I 6/10//8/10/9/10//10/13 I 508—
E < [|N-value (N): 37 | ]
E ecovery: 0.57 m I =
2 Decomes dense below 20.9m ! 3
E AND and SILT, trace clay, poorly graded, fine, moist, dense, 507—
E dark grey 3
E End of borehole at 30.5 m (Target depth reached) 3
E - 70 mm diameter Sl installed and grouted in testhole upon E
F 33 completion and protected with a raised monument. 506
o - Estimates of the soil consistency were determined from SPT 3
E blow counts, drill rig performance, and visual classification of 3
E recovered samples. These estimates are based on 3
E 24 engineering judgment and are subjective. 505
F - Reported SPT values are uncorrected field values. E
o - Collar elevation and testhole coordinates were surveyed. 3
E 35 504—E
E_ 6 503—E
E 37 502—§
E 38 501—E
E_ 39 500—E
E_ 0 499—§
E 498
— 41 3
E_ 2 497—E
E_ 43 496—§
E 4953
— 44 3
E e 4947

Contractor: Geotech Drilling

Completion Depth: 30.5m

Driling Rig Type: FRASTE MDXL

Start Date: October 14, 2017

Logged By: DG

Completion Date: October 15, 2017

Reviewed By: KJ
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Borehole No: TH17-10

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 553.917 m

Prophet River, BC

UTM: 516432.317 E; 6431504.606 N; Z 10

S —
kS - &
5lgl 2 5 .
kel . 3| > = Qo
£e|2 Sail slel 2| 21|58 ESPT(\E 5
s8-8 Description 835 | e 20 40 60 80 3=
8|8 & 2 | Plastic Moisture Liquid 1
s | S | Limit Content Limit
5 A Pocket Pen. (kPa) A
0 20 40 60 80 100 200 300 400
o PEAT (TOPSOIL), fibrous and amorphous, mulched wood, roots, ik : : : : : : : : 3
E | _grass, moist, very soft, dark brown, organic odour R 3
o SILT, clayey, some sand, trace organics, damp, very soft to firm, ]
E 1 low plastic, brown, slight organic odour; with lenses of soft 553
o organic amorphous material E
E interbedded with 2 %5 3
VA CLAY, silty, trace gravel, trace sand, trace organics, damp, soft v 7
E .= to firm, high plastic, grey; fine to coarse sand; fine to coarse 3 552
= 2§ sub-angular to sub-rounded gravel; with laminations and 3 1S 7
E o lenses of fine silty sand; with lenses of organic material; trace NEEE=
E S sulphates S 3
F 5 SPT blow counts per 3 inches (1.5 m to 2.1 m) : 0/1//0/1/1/1//21 V| 4 248 o| 551
F N-value (N): 3 K | E
E Recovery: 0.0 m >< 7 N 3
= - becomes moist below 1.5 m /N | E
E 4 SPT blow counts per 3 inches (3.1 m to 3.7 m) : 1/1//2/1/2/2//2/2 N 550
E N-value (N): 7 5 20.3 . E
g Recovery: 0.36 m 6 193 RN =
o SPT blow counts per 3 inches (4.6 m to 5.2 m) : 0/1//1/1/2/2//3/2 E
oy N-value (N): 6 7 6 9 549
E Recovery: 0.54 m - Q-' E
C 6 CLAY, silty, sandy, trace gravel, trace organics, frequent gypsum < 548
- crystals, damp, very soft to firm, low plastic, brown, slight N /| -] 3]
= organic odour; with lenses of soft organic amorphous material; >< SPT8| 6 |[176 © 4
E ©|  with laminations of fine brown sand; trace sulphates Y N y 1
7 2| SPT blow counts per 3 inches (6.1 mto 6.8 m): 0/1//1/1/2/2//3/3 9 0‘ 547
E < | N-value (N): 6 R ]
o £ | Recovery: 042m 10 155 ) 3
o & | SPT blow counts per 3 inches (7.6 m to 8.2 m) : 1/3//2/3/3/4//4/5 ' B E
E g |o|N-value (N): 12 12 - 5467
F G |\Recovery: 0.32 m / & E
- n + becomes stiff, abundant gypsum crystals below 7.6 m 7 A =
o CLAY, silty, trace gravel, trace sand, damp, stiff, medium plastic, : N b
Eo9 dark grey; fine to coarse sand; fine to coarse angular to 11 159 @ | 5457
= sub-rounded gravel; with laminations and lenses of fine silty % 3 E
- sand; with lenses of organic material; trace sulphates >< 1 - =
o SPT blow counts per 3 inches (9.2 m to 9.8 m) : 1/2//2/2/3/4//4/5 /N Q b
E 10 N-value (N): 11 4 5447
F Recovery: 0.30 m Q 7
o 12 171 . ] 3
o SPT blow counts per 3 inches (10.7 mto 11.3 m): /- < 543_:
11 112112/3/3/41/5/5 12 g ]
E N-value (N): 12 = © 3
E Recovery: 0.43m y ]
F - becomes low plastic below 10.7 m © 5 42_:
- 12 y =
E SPT blow counts per 3 inches (12.2 mto 12.8 m) : 13 244 0‘ 3
c 2031/3/6/6/7/16/9 2 ]
E N-value (N): 22 — - E
— 13 Recovery: 0.39 m 3 Sl
F - becomes very stiff, high plastic below 12.2 m ] E
o SPT blow counts per 3 inches (13.7 mto 14.3 m): / M 0 540_:
14 221/4141415//8/7 17 & ]
F N-value (N): 17 = ok E
E Recovery: 0.50 m . 'Q' ]
E 15 - becomes soft to firm from 14.0 m to 14.5 m, potentially due to 3 N 539_:

Contractor: Geotech Drilling

Completion Depth: 20.4 m

Driling Rig Type: FRASTE MDXL

Start Date: October 10, 2017

Logged By: DG

Completion Date: October 12, 2017

Reviewed By: KJ
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Borehole No: TH17-10

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 553.917 m

Prophet River, BC

UTM: 516432.317 E; 6431504.606 N; Z 10

s

S| | . £

olgl 8 =

gl . B> E = K] o |5
£|2 Soil S 2| 25 WSPT (N < |8g
8=12 Description I8 2|5 | e . o 0 0B e

8|3 § 2 | Plastic Moisture Liquid

s | S | Limit Content Limit

5 A Pocket Pen. (kPa) A

15 20 40 60 80 100 200 300 400

B drilling disturbance /- T S Y R
o SPT blow counts per 3 inches (15.3 m to 15.9 m) : N /] [% ;,cl E
8 203/14141517116/7 2 i S
E 16 N-value (N): 20 — I} | 538
o Recovery: 0.51 m - o] & 7
F ] 4
= 16 o ]
= “Oof ™ 4
E 17 | &| SPT blow counts per 3 inches (16.8 mto 17.4 m) : /X 100 W :: 537
E S|  3/3//5/4/REFUSAL ol S 3
g < | N-value (N): REFUSAL XY 5 -
r g Recovery: 0.31 m ol 5 =
F 18 |® SPT stopped due to refusal on cobble (10 blows with no ok | 536
B 5| movement) 17 ‘ol & ]
o 'S | SPT blow counts per 3 inches (18.3 mto 18.9m) : /_ ok =
B D 11ai14/506/7119/7 2 i R E
F 19 N-value (N): 22 — s | 535
o Recovery: 0.59 m S 1
E o R =
- “of -
E 18 . {° ]
E 20 SPT blow counts per 3 inches (19.8 mto 20.4 m) : /- b P 3| 534
c 3/41/5/6/7/7//10110 2 % B8 ]
= —1 N-value (N): 25 > B
o ecovery: 0.59 m ]
E o1 End of borehole at 20.4 m (Target depth reached) 533
E - VW piezometer installed in testhole upon completion and E
F protected with a raised monument. -
E VW Model: Roctest FR-100DPWS350K 3]
) Serial Number: 10001753439 532
o Depth: 20.3 m 1
E - Estimates of the soil consistency were determined from SPT 3
o blow counts, drill rig performance, and visual classification of E
- 23 recovered samples. These estimates are based on 531
= engineering judgment and are subjective. E
o - Reported SPT values are uncorrected field values. 3
E - Collar elevation and testhole coordinates were surveyed. 3
=24 530—;
f_ 25 529—;
E_ 26 528—;
f_ 27 527—;
f_ 28 526—;
E_ 29 525—;
E 30 524

Contractor: Geotech Drilling

Completion Depth: 20.4 m

Driling Rig Type: FRASTE MDXL

Start Date: October 10, 2017

Logged By: DG

Completion Date: October 12, 2017

Reviewed By: KJ
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Borehole No: TH17-11

Project: Bougie Creek Project No: 704-TRN.VHWY 03084
Location: Alaska Highway Ground Elev: 550.749 m
Prophet River, BC UTM: 516469.727 E; 6431438.764 N; Z 10
S —
kS - &
c | o [ -—
o |3 S =
gl . B> E = K] c
£e|8 Soil 55 2| 215 ESPT(NE S
8=|2 Description g2y 20 40 60 80 &=
8|3 § 2 | Plastic Moisture Liquid
s | S | Limit Content Limit
5 A Pocket Pen. (kPa) A
0 20 40 60 80 100 200 300 400
o PEAT (TOPSOIL), fibrous, silty, with mulched wood, roots, grass, ik : : : : : : : : E
E | _moist, very soft, dark brown to black, organic odour A 1 ]
o CLAY, some silt, trace organics, moist, firm, medium plastic, dark, 2 407 550_:
= \ grey 3
F ! SILT, clayey, abundant organics, moist, very soft, medium ; 3
- \ plastic, brown, slight organic odour; with laminations of fine 3 23.8 ° E
S It : =} Mo
E o5 CLAY, silty, trace sand, trace organics, moist, firm, high plastic, =be| 5 3
F 'S dark grey; with laminations of fine silty brown sand E & 3
2 | | SPT blow counts per 3inches (1.5 mto 2.1 m) : 01//111/2/2//112 BN
F o= N-value (N): 6 =F:| Ha83
E 3 Recovery: 0.23m 4 =] B
F - becomes some gravel, some sand ot 3
o - becomes soft below 2.4 m 4 3
o SPT blow counts per 3 inches (3.1 m to 3.7 m) : 0/1//0/1/2/1//2/2 5474
=4 |5 \N-value (N):4 ]
o o) Recovery: 0.26 m [ 2 5 1322 3
E 2 ‘\- becomes trace gravel, trace sand, abundant organics (large |/ = 6 236 3
= | \ pieces of wood, lenses of amorphous organic material) below | 533 546
fs o (gjl Mmoo //, 7 ;
o N | PEAT, silty, trace clay, trace sand, fibrous, with wood chips, | 3
- % || moist, very soft, black to brown, strong organic odour )y JeR 7 27 3]
E 0 ~\\CLAY, silty, trace fine to coarse sand, abundant organics (wood I AN 545
-6 \“ fibres, amorphous material), moist, firm, medium plastic, grey ,/ ERAX 3]
o | with black speckles of organic matter, organic odour; with ,/ T 3
- | lenses of organic material ,4': 4 8 ]
o ~iBPT blow counts per 3 inches (4.6 mto 5.2 m): 1/1//1/2/2/2//3/3,4: g 544—
. NN-vaIue (N):7 i 8 28 E
E Recovery: 046m | E
= EAT, fibrous, silty, trace clay, with wood chips, moist, very soft,!, | E
E UL black to brown, strong organic odour | 6 543—
-8 CLAY, silty, trace fine to coarse sand, abundant organics (wood | ‘ E
E || fibres, amorphous material), moist, firm, medium plastic, grey|| =
E | with black speckles of organic matter, organic odour; with | /: 3
E | lenses of organic material ] 'ﬂ 9 26.6 542—
-9 H“SILT and SAND, trace clay, trace organics, moist, soft to firm, W E
F \\“ non-plastic, brown; poorly graded fine sand 'ﬂ: =
e |with interbeds of CLAY 4” SPT100 9 ]
E —|/SPT blow counts per 3 inches (6.1 m to 6.7 m) : 1/2/11/2/2/3//2/3]) 5417
- 10 IN-value (N): 8 I | E
E \f%{ecovery: 0.37m !” =
E \1Lbecomes wet below 6.1 m il E
E PEAT, fibrous, silty, trace clay, with wood chips, moist, very soft 540
11 \\ black to brown, strong organic odour Ji E
o LAY, silty, abundant organics (fibrous and amorphous), moist, || E
E | soft, grey, strong organic odour I ]
E LAY, some sand, trace gravel, some silt, trace organics, moist, | 539_:
= 12 firm, high plastic, dark grey; fine to coarse sand; fine to coarse ]
o angular to sub-rounded gravel \ E
o PT blow counts per 3 inches (7.6 m to 8.2 m) : 1/1//2/1/1/2//2/21 538—:
E 13 -value (N): 6 E
2 tecovery:038m ! E
E ILT, some sand, trace clay, moist to wet, firm, non-plastic, grey ]
o brown; fine sand 5373
E o1 nterbedded with ]
= LAY, some sand, trace gravel, some silt, trace organics, moist, 3]
o firm, high plastic, dark grey; fine to coarse sand; fine to coarse E
= angular to sub-rounded gravel ]
E e PT blow counts per 3 inches (9.2 m to 9.8 m) : 1/1//2/2/2/3//3/3 536

Contractor: Geotech Drilling

Completion Depth: 9.8 m

Driling Rig Type: FRASTE MDXL

Start Date: October 12, 2017

Logged By: DG Completion Date: October 13, 2017

Reviewed By: KJ Page 10of 2
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Borehole No: TH17-11

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 550.749 m

Prophet River, BC

UTM: 516469.727 E; 6431438.764 N; Z 10

S

S| | . £

c | o [ -—

o |3 S =

8 i el 5|z 2 - |5
£2(8 Soil sl's| 2| 2 5 WSPT(NE < |5E
8=|2 Description 235 e 20 40 60 8 % |3~

8|3 § 2 | Plastic Moisture Liquid =

s | S | Limit Content Limit

S —e—A A Pocket Pen. (kPa) A

15 20 40 60 80 100 200 300 400

o -value (N): 9 E
E ecovery: 0.57 m ]
= -|becomes stiff below 9.2 m 535_:
E 16 End of borehole at 9.8 m (Target depth reached) ]
o - Standpipe piezometer installed in testhole upon completion and 3
E protected with a raised monument. ]
E - Estimates of the soil consistency were determined from SPT 534
o blow counts, drill rig performance, and visual classification of B
= 1 recovered samples. These estimates are based on 3]
o engineering judgment and are subjective. E
= - Reported SPT values are uncorrected field values. 3]
s - Collar elevation and testhole coordinates were surveyed. 53373
§ 532
— 19 m
F 531
20 ]
- 530
21 ]
- 529
— 22 m
= 528
23 ]
- 527
24 ]
- 526
=25 m
E 525
26 3
- 524
— 27 ]
- 523
— 28 ]
E 5223
29 3
E 521
F 30 =

Contractor: Geotech Drilling

Completion Depth: 9.8 m

Driling Rig Type: FRASTE MDXL

Start Date: October 12, 2017

Logged By: DG

Completion Date: October 13, 2017

Reviewed By: KJ
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Borehole No: TH17-12

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 535.693 m

Prophet River, BC

UTM: 516334.985 E; 6431833.458 N; Z 10

S —

8 = =

alel 2] _ |3 ol

ke . 3| > = QL ~ ™
£-|2 Soil 552 2|5 WSPT (V) 2|88
o~ |2 Description = =T I s 20 40 60 8 =)z |3~

SI3| § 2 | Plastic Moisture Liquid =

5| S | Limit Content Limit

5 A Pocket Pen. (kPa) A

0 20 40 60 80 100 200 300 400

E PEAT (TOPSOIL), amorphous and fibrous, moist, very [~ ; ; : : : : : : VYA =
E _ | soft, black and brown; with wood pieces and fibres : : 3] 4% ;° E
- (&) : : 3 S P 3
g = I L ARAN REEE
1 | <C|CLAY, silty, trace sand, trace organics, moist, soft, high 382 : : SN U': 3]
o £| plastic, grey brown; . o ARAR R E
= 2| interbedded with 3 : ; SEANL R E
F % PEAT, amorphous and fibrous, moist, very soft, black and : ; SR D
2 = brown; with wood pieces and fibres : : SEEM : 3
F O | SPT blow counts per 3 inches (1.2 mto 1.8 m): : : SEAND 3
= | ononnninn | : : > °-°° . ¢ ]
- - N-value (N): 3 | | : : SESR B 533—:
-3 ecovery: 0.53 m / : : NN E
o 5 becomes wet, very soft below 1.2 m / SPT2) 3 | 253 : : ARAN B =
= SILT, sandy, trace clay, wet, very soft to soft, low plastic, : : » .0‘.06 [ - ]
E brown; fine sand : f s pep g s] 5823
:_ 4 interbedded with S e ! e ) ] 9 .0..00 P 1 E
E CLAY, silty, some sand, some gravel, moist, soft, high SPT3| 100 : : AN N =
F plastic, grey brown; fine to coarse sand; fine to coarse /' N\ : : YA} “o > o 3
o angilar to sub-rounded gravel : : NN ERESE
F5 SPT blow counts per 3inches 28 mto34m): ¢ | | | | e ......................................................... .~° :"-:“o P s E
E 0/0//1/0/11111212 : : AN S =
- N-value (N): 3 S AN 3
o Recovery: 0.45 m -] e U?' 530
— 6 SPT bIOW COUntS per 3 |nches (40 m to 43 m) NNl eoral 4o lamo N ........................................................ R ) ‘. D ; =
E |\ /1I/2/REFUSAL / S| 12\ 28 e . SIEER A
E N-value (N): REFUSAL | | : : 4 [edeol o 3
o ecovery: 0.21 m | : : o Fodes <] 529
:_ 7 PT was stopped due to rods bouncing on obstruction (9/ I N R N e R LR R R SRR TR RTRES SRR SRR ° N E
2  Dlows withnoadvancement). N SPT5| 17 - = J bR
~ SPT blow counts per 3 inches (5.8 mto 5.4 m) : V' N : : : AN BN E
E A141141213/3//3/4 : : o Lodes uq 528—
E g Nvalue(N:12 A | | | | O DY S RN Q,; 3
- . N N & el -]
g E Recovery: 0.32 m - : 5 : . _°‘_°6 - -
E 'S | CLAY, silty, some sand, trace gravel, moist, stiff, medium . : : ‘d 1°de LS| 527
E g || tohigh plastic, dark grey; fine to coarse sand; fine to SPT6| 10 | 2261 . T I . ................................ 1% o [ ]
E S|  coarse sub-angular to sub-rounded gravel; with ] : : od [d LS 3
ul =| laminations of fine silty sand; trace sulphates : : Flfdo > ]
o - smooth glossy surface at 40 degrees from horizontal at : : o 4L 526
E 10 59m a1 | | | - U ST CEUUUC U PO RUUUPE SOUPRNe DURPP S WA iy ]
o SPT blow counts per 3inches (7.0 mto 7.6 m) : : : : 3 (3% ;,cl =
E 4141151415/3//412 SPT7| 15 | 216 L u SRYE R E
r N-value (N): 17 — : : : d [l | 525
E 11 Recovery:0.03m a0 | | | S TS PPN PPPPE SPRPS Ll [ s é: ]
F SPT shoe blocked by piece of gravel. : : 1 [d%k 3
- SPT blow counts per 3 inches (8.5 mt0 9.1 m): : : “q [geof & E
r 11111212/3/3//4/3 : : 4 4ok | 524
12 N-value (N): 10 H SHS 194  HO— ] L e & 3
F Recovery: 0.56 m : : : d bao k] —
ul - becomes silty below 8.5 m : : : Sq [ g0 ; ]
= SPT blow counts per 3 inches (10.1 mto 10.7 m) : : : : i [aok | 5237
E 13 112113/3/4/5//7/6 : : : R S 3
- N-value (N): 15 N /] { } { YREYS 3
E Recovery: 0.64 m SPT9 23 | 2041 o—-i n XA I8 E
E SHELBY TUBE (11.6 mto 12.35 m) — : : : L4 4ok | 522
14 Recovery: 0.65m P || | , . =° o E
o SPT blow counts per 3 inches (13.1 mto 13.7 m): q L 9 =
E 2/3//4/6/6/7118/8 S SRS E
o N-value (N): 23 g Lae o4 521
F 15 . Lot ]

Contractor: Geotech Drilling

Completion Depth: 30.5m

Driling Rig Type: FRASTE MDXL

Start Date: October 15, 2017

Logged By: DG

Completion Date: October 17, 2017

Reviewed By: KJ
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Borehole No: TH17-12

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 535.693 m

Prophet River, BC

UTM: 516334.985 E; 6431833.458 N; Z 10

S —

8 = =

5|gl 8 =

L] . Nl E = @ o~ c
£-|2 Soil 552 2|5 WSPT (V) T2 |ge
8=\ Description i I 20 40 80 8 1= |E|&7

SI3| § 2 | Plastic Moisture Liquid =

s |“ S | Limit Content Limit

S A Pocket Pen. (kPa) A

15 20 40 60 80 100 200 300 400

o Recovery: 0.60 m : : : : : : : : B
E - becomes damp, very stiff below 13.1 m : 3
o - smooth glossy surfaces at 45 to 60 degrees below : 5204
16 horizontal at 0.01 mto 0.05 m spacing below 13.6m /4 | | | | SRS SO U DUUUE RO SOUPOEURRRE SRPPO E
E SPT blow counts per 3 inches (16.2 mto 16.8 m) : W E
g 113114/3/4/5//5/6 SPTI0 16 | 222 bt u 5101
o N-value (N): 16 — E
:_17 Recovery067m T T I I _:
o - slickensided surface at 5 degrees from horizontal at 16.8 3
2 " 518
:—18 R U IO R REEEEETRERS E
E_ 517—5
:_ 9 | A | | | | ............................. E
E SPT blow counts per 3 inches (19.2 mto 19.8 m) : N/ : : E
o 2I3/13/4/5161/817 SPTIM 18 1275 @ " 516
o N-value (N): 18 A : : .
__20 ReCOvery037m E N I ... =
F - becomes moist below 19.2 m E
F 515—]
:_21 TR R D S DI E
= - Driller reported material getting softer below 21.4 m 514_5
E > [ S TS SN UUUUNN IR SN UURTNE S 3
- 22 g E
E § SHELBY TUBE (22.3 m to 22.9 m) 3
E -g Recovery: 0.76 m SH12 513
:_ 23l | | E
E_ | 512—5
E 24 SPT blow counts per 3 inches (23.8 mto 24.4 m) : ]
c 2121/413/4/4/16/6 SPT13 15 | 355 3
E N-value (N): 15 — ]
E Recovery: 0.67 m 511
E 5 | |- becomes trace sand below 23.8 m U RS EORUU UROUE SRR FSUUON RPN SOUPU SUUPOS SO E
o - smooth glossy surfaces at 15 to 45 degrees from 3
E horizontal at 0.01 m to 0.08 m spacing from 23.8 m to 3
E 244m 510
:_ L I R 7777 I e R R EEEEE B R e F R RREERE D E
o - Driller reported material getting stiffer below 26.1 m : : E
E SAND, some silt, poorly graded, fine, moist, dense, dark 509
:_27 grey S O AP E
o SPT blow counts per 3 inches (26.8 m to 27.4 m): SPT14 42 1203 . . =
E 5/9//9/10/11/12//15/14 : : E
o N-value (N): 42 vy 508—
= 28 Qeg)vgry:i0£1ﬂ1 777777777777 J? O R P S S ]
o - Driller reported material being softer from 27.8 m t0 29.9 =
- m ]
o 507
F 29 CLAY, silty, damp, very stiff, medium plastic, dark grey T S ST R S S ]
3 506
E 30 3

Contractor: Geotech Drilling

Completion Depth: 30.5m

Driling Rig Type: FRASTE MDXL

Start Date: October 15, 2017

Logged By: DG

Completion Date: October 17, 2017

Reviewed By: KJ
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Borehole No: TH17-12

Project: Bougie Creek

Project No: 704-TRN.VHWY03084

Location: Alaska Highway

Ground Elev: 535.693 m

Prophet River, BC

UTM: 516334.985 E; 6431833.458 N; Z 10

S —

kS - =

5|gl 8 =

° . B> € = Qo ~ ™~ c
£2|S Soil 5lal 2| 2|8 meTm | T Se
8=12 Description B 2|5 | e 20 40 60 8 =)z |3~

S|3| § 2 | Plastic Moisture Liquid =

5| S | Limit Content Limit

5 A Pocket Pen. (kPa) A

30 20 40 60 80 100 200 300 400

o = SPT blow counts per 3 inches (29.9 m to 30.5m) : L8N/IsPT15 46 | 246 o : : : ‘m : o L =
E £ | 4/5/18/11114/13/114/14 lI¥XkR ' : : : : P 3
[~ O -
= o | N-value (N): 46 / 5053
E o |[B|Recovery:057m / 3
o <= | SAND and SILT, poorly graded, fine, moist, dense, dark 3
o grey E
o End of borehole at 30.5 m (Target depth reached) 504
= 22 - VW piezometer and 70 mm diameter Sl installed in E
o testhole upon completion and protected with a raised 3
- monument. E
= VW Model: Roctest FR-100DPWS350K 5033
F 33 Serial Number: 100D1700245 E
F Depth: 14.2 m =
o - Sl casing grouted to surface. 3
F - Estimates of the soil consistency were determined from 502_:
o SPT blow counts, drill rig performance, and visual ]
34 classification of recovered samples. These estimates 3
o are based on engineering judgment and are subjective. E
- - Reported SPT values are uncorrected field values. E
F - Collar elevation and testhole coordinates were surveyed. 501_:
35 3
E_ 500—5
— 36 E
E_ 499—5
:— 37 E
E_ 498
- 38 b
E_ 497—5
— 39 E
5_ 496—f
= 40 ]
5_ 495
=41 ]
E_ 494—5
= 42 E
E_ 493—f
43 3
E_ 492
44 E
5_ 491
E s 3

Contractor: Geotech Drilling

Completion Depth: 30.5m

Driling Rig Type: FRASTE MDXL

Start Date: October 15, 2017

Logged By: DG

Completion Date: October 17, 2017

Reviewed By: KJ
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LIMITATIONS ON USE OF THIS DOCUMENT

GEOTECHNICAL

1.1 USE OF DOCUMENT AND OWNERSHIP

This document pertains to a specific site, a specific development, and
a specific scope of work. The document may include plans, drawings,
profiles and other supporting documents that collectively constitute the
document (the “Professional Document”).

The Professional Document is intended for the sole use of TETRA
TECH's Client (the “Client”) as specifically identified in the TETRA
TECH Services Agreement or other Contractual Agreement entered
into with the Client (either of which is termed the “Contract” herein).
TETRA TECH does not accept any responsibility for the accuracy of
any of the data, analyses, recommendations or other contents of the
Professional Document when it is used or relied upon by any party
other than the Client, unless authorized in writing by TETRA TECH.

Any unauthorized use of the Professional Document is at the sole risk
of the user. TETRA TECH accepts no responsibility whatsoever for any
loss or damage where such loss or damage is alleged to be or, is in
fact, caused by the unauthorized use of the Professional Document.

Where TETRA TECH has expressly authorized the use of the
Professional Document by a third party (an “Authorized Party”),
consideration for such authorization is the Authorized Party's
acceptance of these Limitations on Use of this Document as well as
any limitations on liability contained in the Contract with the Client (all
of which is collectively termed the “Limitations on Liability”). The
Authorized Party should carefully review both these Limitations on Use
of this Document and the Contract prior to making any use of the
Professional Document. Any use made of the Professional Document
by an Authorized Party constitutes the Authorized Party’s express
acceptance of, and agreement to, the Limitations on Liability.

The Professional Document and any other form or type of data or
documents generated by TETRA TECH during the performance of the
work are TETRA TECH'’s professional work product and shall remain
the copyright property of TETRA TECH.

The Professional Document is subject to copyright and shall not be
reproduced either wholly or in part without the prior, written permission
of TETRA TECH. Additional copies of the Document, if required, may
be obtained upon request.

1.2 ALTERNATIVE DOCUMENT FORMAT

Where TETRA TECH submits electronic file and/or hard copy versions
of the Professional Document or any drawings or other project-related
documents and deliverables (collectively termed TETRA TECH's
“Instruments of Professional Service”), only the signed and/or sealed
versions shall be considered final. The original signed and/or sealed
electronic file and/or hard copy version archived by TETRA TECH shall
be deemed to be the original. TETRA TECH will archive a protected
digital copy of the original signed and/or sealed version for a period of
10 years.

Both electronic file and/or hard copy versions of TETRA TECH's
Instruments of Professional Service shall not, under any
circumstances, be altered by any party except TETRA TECH. TETRA
TECH's Instruments of Professional Service will be used only and
exactly as submitted by TETRA TECH.

Electronic files submitted by TETRA TECH have been prepared and
submitted using specific software and hardware systems. TETRA
TECH makes no representation about the compatibility of these files
with the Client’s current or future software and hardware systems.

1.3 STANDARD OF CARE

Services performed by TETRA TECH for the Professional Document
have been conducted in accordance with the Contract, in a manner
consistent with the level of skill ordinarily exercised by members of the
profession currently practicing under similar conditions in the
jurisdiction in which the services are provided. Professional judgment
has been applied in developing the conclusions and/or
recommendations provided in this Professional Document. No warranty
or guarantee, express or implied, is made concerning the test results,
comments, recommendations, or any other portion of the Professional
Document.

If any error or omission is detected by the Client or an Authorized Party,
the error or omission must be immediately brought to the attention of
TETRA TECH.

1.4 DISCLOSURE OF INFORMATION BY CLIENT

The Client acknowledges that it has fully cooperated with TETRA TECH
with respect to the provision of all available information on the past,
present, and proposed conditions on the site, including historical
information respecting the use of the site. The Client further
acknowledges that in order for TETRA TECH to properly provide the
services contracted for in the Contract, TETRA TECH has relied upon
the Client with respect to both the full disclosure and accuracy of any
such information.

1.5 INFORMATION PROVIDED TO TETRA TECH BY OTHERS

During the performance of the work and the preparation of this
Professional Document, TETRA TECH may have relied on information
provided by third parties other than the Client.

While TETRA TECH endeavours to verify the accuracy of such
information, TETRA TECH accepts no responsibility for the accuracy
or the reliability of such information even where inaccurate or unreliable
information impacts any recommendations, design or other
deliverables and causes the Client or an Authorized Party loss or
damage.

1.6 GENERAL LIMITATIONS OF DOCUMENT

This Professional Document is based solely on the conditions
presented and the data available to TETRA TECH at the time the data
were collected in the field or gathered from available databases.

The Client, and any Authorized Party, acknowledges that the
Professional Document is based on limited data and that the
conclusions, opinions, and recommendations contained in the
Professional Document are the result of the application of professional
judgment to such limited data.

The Professional Document is not applicable to any other sites, nor
should it be relied upon for types of development other than those to
which it refers. Any variation from the site conditions present, or
variation in assumed conditions which might form the basis of design
or recommendations as outlined in this document, at or on the
development proposed as of the date of the Professional Document
requires a supplementary exploration, investigation, and assessment.

TETRA TECH is neither qualified to, nor is it making, any
recommendations with respect to the purchase, sale, investment or
development of the property, the decisions on which are the sole
responsibility of the Client.
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LIMITATIONS ON USE OF THIS DOCUMENT

1.7 ENVIRONMENTAL AND REGULATORY ISSUES

Unless stipulated in the report, TETRA TECH has not been retained to
explore, address or consider and has not explored, addressed or
considered any environmental or regulatory issues associated with
development on the subject site.

1.8 NATURE AND EXACTNESS OF SOIL AND
ROCK DESCRIPTIONS

Classification and identification of soils and rocks are based upon
commonly accepted systems, methods and standards employed in
professional geotechnical practice. This report contains descriptions of
the systems and methods used. Where deviations from the system or
method prevail, they are specifically mentioned.

Classification and identification of geological units are judgmental in
nature as to both type and condition. TETRA TECH does not warrant
conditions represented herein as exact, but infers accuracy only to the
extent that is common in practice.

Where subsurface conditions encountered during development are
different from those described in this report, qualified geotechnical
personnel should revisit the site and review recommendations in light
of the actual conditions encountered.

1.9 LOGS OF TESTHOLES

The testhole logs are a compilation of conditions and classification of
soils and rocks as obtained from field observations and laboratory
testing of selected samples. Soil and rock zones have been interpreted.
Change from one geological zone to the other, indicated on the logs as
a distinct line, can be, in fact, transitional. The extent of transition is
interpretive. Any circumstance which requires precise definition of soil
or rock zone transition elevations may require further investigation and
review.

1.10 STRATIGRAPHIC AND GEOLOGICAL INFORMATION

The stratigraphic and geological information indicated on drawings
contained in this report are inferred from logs of test holes and/or
soil/rock exposures. Stratigraphy is known only at the locations of the
test hole or exposure. Actual geology and stratigraphy between test
holes and/or exposures may vary from that shown on these drawings.
Natural variations in geological conditions are inherent and are a
function of the historical environment. TETRA TECH does not
represent the conditions illustrated as exact but recognizes that
variations will exist. Where knowledge of more precise locations of
geological units is necessary, additional exploration and review may be
necessary.

1.11 PROTECTION OF EXPOSED GROUND

Excavation and construction operations expose geological materials to
climatic elements (freeze/thaw, wet/dry) and/or mechanical disturbance
which can cause severe deterioration. Unless otherwise specifically
indicated in this report, the walls and floors of excavations must be
protected from the elements, particularly moisture, desiccation, frost
action and construction traffic.

1.12 SUPPORT OF ADJACENT GROUND AND STRUCTURES

Unless otherwise specifically advised, support of ground and structures
adjacent to the anticipated construction and preservation of adjacent
ground and structures from the adverse impact of construction activity
is required.

GEOTECHNICAL

1.13 INFLUENCE OF CONSTRUCTION ACTIVITY

Construction activity can impact structural performance of adjacent
buildings and other installations. The influence of all anticipated
construction activities should be considered by the contractor, owner,
architect and prime engineer in consultation with a geotechnical
engineer when the final design and construction techniques, and
construction sequence are known.

1.14 OBSERVATIONS DURING CONSTRUCTION

Because of the nature of geological deposits, the judgmental nature of
geotechnical engineering, and the potential of adverse circumstances
arising from construction activity, observations during site preparation,
excavation and construction should be carried out by a geotechnical
engineer. These observations may then serve as the basis for
confirmation and/or alteration of geotechnical recommendations or
design guidelines presented herein.

1.15 DRAINAGE SYSTEMS

Unless otherwise specified, it is a condition of this report that effective
temporary and permanent drainage systems are required and that they
must be considered in relation to project purpose and function. Where
temporary or permanent drainage systems are installed within or
around a structure, these systems must protect the structure from loss
of ground due to mechanisms such as internal erosion and must be
designed so as to assure continued satisfactory performance of the
drains. Specific design details regarding the geotechnical aspects of
such systems (e.g. bedding material, surrounding soil, soil cover,
geotextile type) should be reviewed by the geotechnical engineer to
confirm the performance of the system is consistent with the conditions
used in the geotechnical design.

1.16 DESIGN PARAMETERS

Bearing capacities for Limit States or Allowable Stress Design,
strength/stiffness  properties and similar geotechnical design
parameters quoted in this report relate to a specific soil or rock type
and condition. Construction activity and environmental circumstances
can materially change the condition of soil or rock. The elevation at
which a soil or rock type occurs is variable. It is a requirement of this
report that structural elements be founded in and/or upon geological
materials of the type and in the condition used in this report. Sufficient
observations should be made by qualified geotechnical personnel
during construction to assure that the soil and/or rock conditions
considered in this report in fact exist at the site.

1.17 SAMPLES

TETRA TECH will retain all soil and rock samples for 30 days after this

report is issued. Further storage or transfer of samples can be made at

the Client's expense upon written request, otherwise samples will be

discarded.

1.18 APPLICABLE CODES, STANDARDS, GUIDELINES & BEST
PRACTICE

This document has been prepared based on the applicable codes,
standards, guidelines or best practice as identified in the report. Some
mandated codes, standards and guidelines (such as ASTM, AASHTO
Bridge Design/Construction Codes, Canadian Highway Bridge Design
Code, National/Provincial Building Codes) are routinely updated and
corrections made. TETRA TECH cannot predict nor be held liable for
any such future changes, amendments, errors or omissions in these
documents that may have a bearing on the assessment, design or
analyses included in this report.
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