











COPY

CLOSE OUT REPORT

DEMOLITION OF EPU/TRANSMITTER/RECEIVER
AND
CLEAN-UP AT STEPHENVILLE, NL

Prepaied for:

Transport Canada
Heritage Court

95 Foundry St. FO Box 42
Moncter, NB E1C 8Ké

Prepared by:

Whalen Enterprises Limited
Stephenville, NL

August 2007



TABLE OF CONTENTS

INTRODUCTION Page 1
SITE INFORMATION AND BACKGROUND Page 2
WORK PLAN AND DESCRIPTION Page3
MOBILIZATION AND SITE PREPARATION Page 4
EXECUTION OF WORK Page 4

APPENDIX A - Aliant Location Certificate
APPENDIX B - Dump Sites

APPENDIX C - Site Plan

APPENDIX D - Site Photographs



INTRODUCTION

Whalen Enterprises Limited of Stephenville was awarded the tender for the demolition of the
Emergency Power Unit site, the Receiver site and the Transmitter site located on land adjacent to
the Stephenville Airport in Stephenville. The land is currently owned by Transport Canada. A
contract was signed between Whalen Enterprises Limited of Stephenville and Transport Canada
of Moncton, New Brunswick to complete work as per Transport Canada’s description of work
and nstructions.



SITE INFORMATION AND BACKGROUND

The site of the demolition project is located within the boundaries of the Town of Stephenville in
Newfoundland. The buildings and concrete structures are currently the property of Transport
Canada. The structures are located near the Stephenville Airport in the province of
Newfoundland. There are currently no access roads to site as an existing quarry has made the
original site access road impassable. Access to the site would have to be gained by installing a
new temporary roadway.



WORK PLAN AND DESCRIPTION

A detailed site specific safety plan was the first order of business for the demolition contract.
Whalen Enterprises Limited submitted a site specific safety plan to Transport Canada for
approval before any work was to commence. Whalen Enterprises Limited planned to build a new
access road to access site. Once the access road was build, Whalen Enterprises Limited would
use road to bring in equipment and material to demolish structures identified.



MOBILIZATION AND SITE PREPARATION PLUS EXECUTION OF WORK

Equipment was moved to the site on July 7/07. The utilities were notified of possible site
excavations and gave appropriate site clearances as outlined in the Aliant Location Certificate
(Appendix A). The Town of Stephenville gave verbal approval for excavation work as their
existing water and sewer lines were not on properties. The equipment mobilized included the
following:

+ 1 Cat 320 Excavator
. 1 Cat 315 Excavator
I Cat 420 Backhoe complete with hydraulic buster
1 Cat 928 Loader
. 1 4x4 Pickup

A buffer zone was cleared around each site with the use of chainsaws. Also, a site access road
was built in order for equipment to start work. The first building to be demolished was the
Transmitter site. The building was knocked down using an excavator and then broken into small
pieces using a hydraulic buster. Metals were separated and sent to the recycling yard. Concrete
with any remnants of re-bar was trucked to local landfill (see attached dump slips Appendix B).
Concrete that was clean was buried on site. Creosoted poles were also trucked to local landfili.
Siie was backfilled and leveled. -

The next building to be demolished was the Receiver site. Access to site was gained by use of
old gravel road. Building was demolished using excavator then broken into small pieces using a
hydraulic buster. Metals were separated and sent to the recycling yard. Concrete with any
remnants of re-bar was trucked to local landfill (see attached dump slips Appendix B). Concrete
that was clean was buried on site. Site was backfilled and leveled.

The last site was the EPU site. Concrete in this site was extremely hard. Hydraulic buster was
used to break concrete into small pieces. Because of the close proximity to the existing quarry
fare, all concrete from EPU site was moved into existing pit and later trucked to local landfill
(sec attached dump slips Appendix B). There is no concrete buried at this site. The two piles of
grubbed imaterials were removed and all metals, asphalt and debris were removed. Site was
backfilled and leveled.

The last task to complete project was to install sign and barricades. The sign was obtained form
the Stephenville Airport Corporation and installed. A galvanized guard rail was installed near
the sign. Also, an armour stone barricade was installed on the temporary access road to prevent
any vehicles from crossing Transport Canada’s site.
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Kodak HTML Email Page 1 of 14

Whyte, Margie

From: mwhalen@nfld.net
Sent:  August 3, 2007 2:33 PM
To: Whyte, Margie
Subject: Pictures for you

Pictures of Demolition project. Stephenville, Newfoundland

Get Kodak prints of this picture, and all your other favorites, at www.kodakgallery.com!

2008/01/09
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Kodak HTML Email Page 14 of 14

How to save a picture
Simply right-click on it, then "Save Image As...”. {Mac users: drag the picture to your desktop.)

Free Software! Get 20 Free

Organize, print, and share your Prints

digital photos using FREE Kodak *

EasyShare software. Download the Get started for

software free at
kodakgallery.com
and we'll give you

Kodak tasyShare 20 free prints

Software (new members

only). Plus,

create photo
mugs, books,
cards, and more!

2008/01/09
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Records of Communication, 2009



Record of Communication

Subject: History of property for potential Northern Sea Farms site.

Recorded by: Sean MacDonnell Routing: Action:
Date: June 8, 2009
Related to: Client Northern Sea Farms
Project No. 520 Info:
Individuals: Brian Kinsmen
Company/Agency:  Tax Collector Address: 125 Carolina Avenue
Town of Stephenville P.O. Box 420
Telephone: Office: 709-643-8368 Stephenville, NL
A2N 275
Email:

Pertinent Information Obtained:

Mr. Kinsmen was contacted via phone and relayed the following information:

. The land was transferred from the Newfoundland Government to the United States for a Military
Base.

. The land was then transferred back to the Federal Government;

. The land was then transferred to the Newfoundland Government;

. The Newfoundland Government created the Harmon Corporation to manage the assets;

. The Harmon Corporation transferred the assets to the Newfoundland Housing Corporation; and

. The assets were then transferred to the Town of Stephenville.

Mr. Kinsmen also mentioned that the two building that were present on the PWGSC properties were

removed prior to 1993.

Comments, Actions or Follow-Up:

For additional information, Mr. Coates recommended contacting the following persons:
. Barry Coates - Town Manager, Town of Stephenville



Record of Communication

Subject: History of property for potential Northern Sea Farms site.

Recorded by: Sean MacDonnell Routing: Action:
Date: June 8, 2009
Related to: Client Northern Sea Farms
Project No. 520 Info:
Individuals: Alan Reid
Company/Agency: NL Housing Corporation Address: 58 Oregon Drive
Telephone: Office: 709-643-6828 Stephenville, NL
A2N 2Y1
Email:

Pertinent Information Obtained:

Mr. Reid did not have much to offer with regards to personal information and was not able to provide any
documented information as it was transferred over to the Town of Stephenville in 2000. Mr. Reid was able
to locate several maps that were stored in the office and allowed one to go out on loan and several to have
sections photocopied.

The maps included:

. Town of Stephenville, Stephenville East, Port Harmon Industrial Development Land Transfers,
January 1994, Revised March 1994; , John G. Williams Associates Ltd., telephone: 416-391-3050,
fax: 416-391-3051 (photocopied sections);

. Properties Acquired from Harmon Corporation on October 31, 1987 (photocopied sections); and

. Un-named map (Figure 1) showing land ownership (on loan).

Comments, Actions or Follow-Up:

For additional information, Mr. Coates recommended contacting the following persons:

. Barry Coates - Town Manager, Town of Stephenville
. Colleen O’Keefe - 709-724-3166 - NL Housing Engineering Department



Record of Communication

Subject: History of property for potential Northern Sea Farms site.

Recorded by: Sean MacDonnell Routing: Action:
Date: June 11, 2009
Related to: Client Northern Sea Farms
Project No. 520 Info:
Individuals: Barry Coates
Company/Agency: Town Manager Address: 125 Carolina Avenue

Town of Stephenville P.O. Box 420
Telephone: Office: 709-643-8366 Stephenville, NL

Cell: 709-649-7023 A2N 275

Email: manager@town.stephenville.nf.ca

Pertinent Information Obtained:

Mr. Coates moved to the Stephenville area in 1970 and is the Town Manager at the Town of Stephenville,
NL. I met with Mr. Coates at his office.

Mr. Coates has a black and white photo on his office wall that contains a photo of the US Army Corp of
Engineers (Sub Port Harmon, 373" T.M.P, Camp Morris - US Army) base that was taken in 1952. This
photo shows the “Tent City” in the background on a piece of land that is adjacent to the proposed building
site. The photo shows a very busy site that contains latrines, motor vehicles, 45 gal drums at each tent,
tanker trucks, power poles (along road side and the shore side), and some buildings. Within the area specific
to our site, it appears that numerous motor vehicles are parked there. Across the road, it appears that potato
fields are present.

Regarding the site in particular, Mr. Coates gave me the following time line:

. Prior to 1940-1941 - land was owned by the Government of Newfoundland and Labrador. The land
was used as farmland;

. 1940-1941 - the United States (US) expropriated the land from the Government of Newfoundland
and Labrador;

. 1941-1966 - land is used by the US for a military installation. The US Corp of Engineers set up
Camp Morris (as described above);

. December 31, 1966 - US closes military base, land transferred to the Government of Canada where
the following occurs:
. Government of Canada takes what it needs from the land transfer for use of an airport and

sea port;

. Government of Canada transfers what is left to Newfoundland:;



. Newfoundland creates the Harmon Corporation (provincial crown corporation) which is set
up to manage the assets left from the US Military;

1969-1972 - the land at the site was used as a laydown yard for the Newfoundland Liner Board

Company. The yard was used to store all of the steel construction for the plant. Mr. Coates believes

that a rail line was used between this property and the building site;

1969-1977 - Rail tracks may have been present on the site between this period,;

1972 - the housing stock is transferred from the Harmon Corporation to the Newfoundland Housing

Corporation;

Mid 1970's - Mr. Coates recalled that there were two locations of a local Yacht Club;

1977 - Newfoundland Liner Board Company shuts down. Land was used for storing pulp wood as

stacks and stacks of it were present on the land;

1977-1979 - land was vacant;

1979 - Abitibi takes over Newfoundland Liner Board property. No known activity at the site;

1987 - the Harmon Corporation is phased out and all assets (except utilities) are transferred to the

Town of Stephenville;

2000 - rest of the lands are diverted to the Town of Stephenville from the Newfoundland Housing

Corporation. The Newfoundland Housing Corporation still holds a mortgage on land that gets

transferred from the Town of Stephenville.

In addition, Mr. Coates indicated the following notes:

that Tanks 6 and 10 (on Irving land) have been removed, however, he does not believe the land has
been cleaned up environmentally;

no idea what the concrete cribs were for. They may have been used as tank storage or they were
used for the pulp debarking drums that were once onsite; and

there is a lot of illegal dumping at the sites. The drum that had the stiff yellow/orange foam in it may
have been for foam insulation (urea formaldehyde) as there was a facility in the Stephenville area.

Comments, Actions or Follow-Up:

For additional information, Mr. Coates recommended contacting the following persons:

James Cochrane - 709-643-9500 - Chairman of Harmon Corporation and Port;
Verne Chaffy - had a boat at the local Yacht Club



Photo 1.1 From Barry Coates interview. Photo (1952) on his office wall showing
Camp Morris, Sub Port - Harmon 373rd T.M.P., US Army (1 of 6).

Photo 1.2 From Barry Coates interview. Photo (1952) on his office wall showing
Camp Morris, Sub Port - Harmon 373rd T.M.P., US Army (2 of 6).



Photo 1.3 From Barry Coates interview. Photo (1952) on his office wall showing
Camp Morris, Sub Port - Harmon 373rd T.M.P., US Army (3 of 6).

Photo 1.4 From Barry Coates interview. Photo (1952) on his office wall showing
Camp Morris, Sub Port - Harmon 373rd T.M.P., US Army (4 of 6).




Photo 1.5 From Barry Coates interview. Photo (1952) on his office wall showing
Camp Morris, Sub Port - Harmon 373rd T.M.P., US Army (5 of 6).

Photo 1.6 From Barry Coates interview. Photo (1952) on his office wall showing
Camp Morris, Sub Port - Harmon 373rd T.M.P., US Army (6 of 6).




Record of Communication

Subject: History of property for potential Northern Sea Farms site.

Recorded by: Sean MacDonnell Routing: Action:

Date: June 12, 2009

Related to: Client Northern Sea Farms

Project No. 520 Info:

Individuals: Joe White

Company/Agency: Public Works Address: 125 Carolina Avenue
Town of Stephenville P.O. Box 420

Telephone: Office: 709-643-8375 Stephenville, NL
Cell: 709-649-1485 A2N 275

Email:

Pertinent Information Obtained:

Mr. White has lived in the Stephenville area for 60 years and is one of the Water Supply Technicians for the
Department of Public Works at the Town of Stephenville, NL. I met with Mr. White to discuss the site.

During the time of the US Military Base, a “tent city” was present that housed the Americans. At a later
point, rows and rows of 45 gallon drums were stored here by the US and there may have been some bulk
fuel storage where the current concrete tank cribs are now. Mr. White thought that fuel spills and releases
were very common during the time of the Americans. There were some communication towers up on the
hill with associated buildings. Mr. White thought that these sites were passed on to CN Telegraph and/or
Transport Canada. He thought that some contamination may be present on these properties that would relate
to electrical transformers (PCBs and Asbestos).

When NL Liner Board Company was running, they used the site as a laydown area for pulp storage and they

may have had some debarking drums at the site. A rail way line was also present during this time and was
either run by NL Liner Board or CN.

Comments, Actions or Follow-Up:



Record of Communication

Subject: History of property for potential Northern Sea Farms site.

Recorded by: Sean MacDonnell Routing: Action:

Date: June 23, 2009

Related to: Client Northern Sea Farms

Project No. 520 Info:

Individuals: James (Jim) Cochrane

Company/Agency: Port Authority Address: P.O. Box 190
Port Harmon Port Aux Port, NL

Telephone: Office: 709-643-9500 AON 1T0

Home: 709-648-2809

Email: jimcochrane@nf.aibn.com

Pertinent Information Obtained:
Mr. Cochrane was contacted by phone to discuss the historic usage of the site in question.

Mr. Cochrane is originally from Port-Aux-Port and worked for over 30 years with some relation to the US
military base, he was the last Chairman of the Harmon Corporation (1976-87) and is currently one of the
two Port Authorities for the Port Harmon. The following is a record of the conversation.

Initially, the site was used as farmland where potatoes, cherries and peaches were harvested and then,

Mr. Cochrane said that the US Military initially came to Stephenville in 1938. The military installation was
primarily a US air force refueling facility (pre-jet age) for American services along with other bases in NL
such as Goose-Bay and Argentia. Newfoundland was viewed as the North East Air Command under the
direction of a 3-Star General. At this time, Newfoundland was independent of Canada and it was said that
the Germans were eyeing Newfoundland as a invasion target to use as a pre-invasion avenue to North
America.

Regarding the site in question, the Americans had a tent site set up for the soldiers to reside at while
permanent structures were being constructed. The tent site housed military personnel, corps of engineers
and civilian contractors. Each tent had a 45 gallon drum for means of heating and several “honey” trucks
were present to clean up the empty drums and dispose of the remaining fuel. The Americans did not have
any vehicle maintenance sheds at this site at the time of the tent site. The Americans did have some bulk
5000 gallon tanks at the site, and there were located on the concrete tank cribs that are still present at the
site today.

After the tent site was removed, the Americans used the site as a laydown area for POL storage. POL stands
for Petroleum/Qil/Lube and these were stored in 45 gallon drums. Mr. Cochrane stated that the area between



the seaport to the airport was used for this storage. The area where the current fire training area is next to the
airstrip was used for the bulk fueling station where fuel was stored in 45 gallon drums as well.

Regarding the fuel storage, Mr. Cochrane stated that the Americans were not out spilling fuel over the site
and was generally treated in a manor as we treat fuel spills today. He said that accidental spills did happen
from time to time as one might happen today. Nothing was ever buried at the site as the Americans had a
base dump up in the vicinity of the now Heavy Equipment Training Area (Igloo Road) up near the new
Hospital. The ultimate base disposal area is located at sea between Port-Aux-Basques and Argentia.

The Americans did have communication towers up on the hill that flank our potable well site but the towers
were removed with the Americans. What was left behind was the building shells and some antennas on the
buildings. These two properties were transferred to the Newfoundland Government and sold to Transport
Canada for $1.00. Mr. Cochrane does not have any information on these two sites from PWGSC. He did
confirm that there were communication cables all over the place and is likely what was encountered when
road clearing and ditching was going on there in late May 20009.

The road that is present between the airstrip and the sea port was always there.

When NL Liner Board was active, they stored pulp wood at the site along with some construction materials
and equipment. In the late 60s to early 70s, rail tracks were installed to the site from the main NL Liner
Board property to move the pulp wood. The railway tracks were active for about 3 years and were
eventually removed by the NL government after NL Liner Board closed.

The two small points that are present were described by Mr. Cochrane. He said the one on our site that is
closest to the seaport was used originally by NL Liner Board Company as a tie up for its small work boats
that moved pulp around the Port. He said some refueling was performed there. That wharf was constructed
of cribbing and rocks. In the late 1970s that point was used as a Yacht Club that berthed 3 to 4 long liner
class boats and a few bay liners. No buildings were ever present and the Yacht Club did not last due to lack
of boats and interest. The second point, which is located near the fire training area, was used as a ramp area
and some Search and Rescue Training.

Comments, Actions or Follow-Up:

For additional information, Mr. Coates recommended contacting the following persons:
1. Alfred Sharp - Supervisor to Operate Fuel Trucks at the US Military Base;

2 ?? Sharp - Air Radio or Marine Radio operator;

3. Brian Mosher - formerly of PWGSC in Halifax;

4 Don MacMillian - PWGSC.



Record of Communication

Subject: History of property for potential Northern Sea Farms site.

Recorded by: Sean MacDonnell Routing: Action:

Date: June 26, 2009

Related to: Client Northern Sea Farms

Project No. 520 Info:

Individuals: Margie Whyte

Company/Agency: Regional Manager Address: 95 Foundry Street
Environmental Affairs Moncton, NB
Transport Canada
Environmental Services Email: margie.whyte@tc.gc.ca

Telephone: Office: 506-851-7319

Pertinent Information Obtained:

Mrs. Whyte is the Regional Manager for Environmental Affairs within Transport Canada and she is located
in their Moncton, NB office. She was contacted by phone.

She was familiar with the two PWGSC sites and was aware of the two buildings. She did not believe that
there was much for contaminated soil, but did say that there were some tanks present. She said that a
decommissioning/environmental report was prepared, however she was not sure of its location at the present
time. She is away next week, however she said she would have Lynn Power or Stephen Corbett contact me
next week regarding the report.

Comments, Actions or Follow-Up:

Mrs. Whyte requested that | email her so she could have my email and contact information.
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Fracflow Consultants Inc.

Environmental, Hydrogeological and
Geotechnical Engineering Consultants

TECHNICAL MEMORANDUM

TO: Dean Guest, Marine Harvest Atlantic Canada FFC-NL-3113-005A
FROM: Fracflow Consultants Inc.
DATE: June 26, 2018

SUBJECT:  Soil Analysis and Classification Update for Fish Hatchery Construction Site
Boreholes/Monitoring Wells.

1. Background

Figure 1, in Appendix A, shows the locations of eight (8) monitoring wells that were completed
in January of 2018 as outlined in Technical Memorandum FFC-NL-3113-005 issued on February
26, 2018. Each of these wells was completed using hollow-stem augers with near continuous
split spoon sampling and accompanying Dynamic Cone Penetration Tests (DCPTs) out through
the bottom of the augers in four of the well locations. A revised log of each monitoring well,
including the grain size analysis data long with the original well construction, elevations, sample
points, screen levels and DCPT data can be found in Appendix B.

2. Scope of Additional Soil Analysis

Eighty-three (83) split spoons were driven and soil samples collected from the eight boreholes
during the original geotechnical investigation. Twenty six (26) soil samples were selected from
the upper sections of the eight boreholes and water content and grain size distributions were
determined.

3. Geotechnical Properties — Soil Classification

After completion of sieve analysis the results were interpreted using semi log graphs and the
methods established by both the Canadian Foundation Engineering Manual (CFEM) and the
Unified Soil Classification System (USCS) standards (CGS, 1992). The CFEM classifications
are provided in each well log and both the USCS and CFEM classifications are provided in the
grain size data sheets for each sample.

The grain size distribution curves showed that the area is underlain primarily by sandy
overburden that ranges for well graded to poorly graded sand with minor percentages of silt —
mostly less than 10%. Most of the samples also contain gravel that ranges from a trace to 50%.

154 Major’s Path, St. John’s, Newfoundland and Labrador, Canada A1A 5A1
Tel: (709) 739-7270 Fax: (709) 753-5101 E-mail: ffc nf@nfld.net Web: www.fracflow.com


Karen Andrews
Typewritten Text


Soil Analysis and Classification Update for Fish Hatchery Construction Site FFC-NL-3113-005A
Monitoring Wells. Stephenville, NL June 28, 2018

The moisture contents for these 26 overburden samples ranged from 3% to 30% with most of the
samples having moisture contents less than 12%.

The overall sandy nature of the overburden is typical of the material that was encountered in the
geotechnical boreholes across the site. However, the upper 50 to 60 cm of the soil column
appears to be fill that consists primarily of coarse gravel with minor amounts of cobbles.
Boulders were encountered in most of the boreholes and a buried object was encountered in
Borehole FHMS8. Ground Penetrating Radar (GPR) was used to image this area and is presented
under separate cover.

The soil samples from the bog area (between boreholes FHM8 and FHM9) and the GPR data
also show that the bog is underlain by a silt-clay layer that is up to two metres thick.

4. References

CGS, 1992. Canadian Foundation Engineering Manual, 3" Edition, Published by the Canadian
Geotechnical Society, B-Tech Publishers, Ltd, Richmond, BC.
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APPENDIX A

Location Map
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APPENDIX B

Borehole Logs



Project: Geotechnical/Environmental Assessment

Client: Marine Harvest Atlantic Canada

Location:

Stephenville, NL

Log of Monitoring Well: FHM1

Project No: 3113

Date: January 17, 2018

SUBSURFACE PROFILE SAMPLE
3 5 4
& _ Standard e 3
E 8|z 5 Penetraton | @ | © Well Description
Geologic Description z $ 2| > Test © ©
_ o =) = %) N T T
- 8 = %_ % s 2 o N" Value per | S 3
< S > Q = 300 mm = =
% ; @ g g z 3L 20 60 o o
[a] wn L n | w :Z o | R TR B N | = =
o Ground Surface (GS) 7.92
1-5: Augering Native sand packing
3 from0Omto 1.37 m
°T 7.13
33, SPT:12/22/33/47 /24 0.025 m dia. riser
3 CFEM: Sand, some Gravel, trace ss| 1 55145 from0Omto2.79 m
E Silt/Clay
= ) 6.37
I SPT:8/34/57 Bentonite packing
6= CFEM: Gravelly Sand, trace 591 SS| 2 91|25 from1.37mto2.13 m
32 Silt/Clay - 0.031 m dia. ri
= Augering 5.64 .031 m dia. riser
3 fromOmto 8.36 m
8 SPT:11/54/38/18/28
9-3: CFEM: Gré‘i’,ﬁ'(';y,f;,a”d’ some SS| 3 |92)32 0.025 m dia. screen
10 ER 3 4.88 from2.79mto 5.84 m
3 SPT:13/26/39/28/22
11 = CFEM: Sand and Gravel, trace SS| 4 | 65|33 Native sand packing
123 Silt/Clay 412 from 2.13 m t0 5.84 m
13_5-_ 4 Augering
3 SPT:12/40/34/25/22
143 Gravelly sand SS| 5 74|22 (Shallow Well)
15 I 3.35 4.78 m BGS
163 SPT:8/18/18/14/8 i
35 Gravelly sand SS| 6 36|17 4.86 m BGS
17-;- 2.59 (Deep Well)
183 Augering on Feb. 4, 2018
193 SPT:7/12/18/23/16 )
= I Sand, some gravel, trace silt/clay SS| 7|30 33 Screw-on cap
203 1.68 Bentonite packing
213 SPT:-11/11/12/12 l from 5.84 mt0 6.40 m
3 Sand, some rock fragments SS| 8 | 23|38 ; ] )
203 *Up-coning sand 107 Native sand packing
El Augerin : from 6.40 m
2347 ugering to 12.31 m
3 SPT:10/12/12/14 /22
244 Sand, trace silt/clay, some rock SS| 9 (24|20
25 fragments 0.147 0.031 m dia. riser
3 from 0 mto 8.36 m
26
= 29

Fracflow Consultants Inc.

154 Major's Path

St. John's, NL A1A 5A1

Phone: (709) 739-7270
Fax:

(709) 753-5101

Driller: Formation Drilling Ltd.

Drilling Method: Hollow Stem Augering

Datum: Geodetic

Sheet: 1 of 2




Project: Geotechnical/Environmental Assessment
Client: Marine Harvest Atlantic Canada

Location: Stephenville, NL

Project No: 3113

Date: January 17, 2018

Log of Monitoring Well: FHM1

End of Borehole

SUBSURFACE PROFILE SAMPLE
3 3| 4
& _ Standard e 3
E 8|z 5 Penetraton | @ | © Well Description
Geologic Description z $ 2| > Test © ©
—_ o ) ) S a %) TN "a "a
s |2 g 8|83 28 Nagmr S S
o) ; E g g > 3| L 20 60 9 9
(a] N L n | w :Z o | R | 1 1 1 ; ;
SPT:18/30/52/18 L
Sand with gravel -0.475 SS| 108229
SPT:12/46/24/63/25
_Sand, some gravel, trace sSsS| 11170120 0.031m dia. screen
silt/clay, some rock fragments ’ :
1.22 from 8.36 m
to 11.41
SPT:25/26/24/25/17 © m
Sand, trace silt/slay, some rock SS| 12|50 23
fragments
-1.95 Native sand packing
SPT:15/24/25/15/16 from 6.40 m
Sand, some silt/clay, some SS| 13149 |27 to 12.31 m
gravel
-2.71
SPT:18/24/24/23/20
Sand, some silt/clay SS | 14 | 48 | 47
* Up-coning sand
347 Screw-on ca
Augering W P
SPT:1/3/5/10/21
Sand, some silt/clay SS| 15| 8 | 5
* Up-coning sand
-4.38

Fracflow Consultants Inc.
154 Major's Path

St. John's, NL A1A 5A1
Phone: (709) 739-7270
Fax:  (709) 753-5101

Drilling Method: Hollow Stem Augering

Driller: Formation Drilling Ltd.

Datum: Geodetic

Sheet: 2 of 2




Log of Monitoring Well: FHMZ2

Project No: 3113

Project: Geotechnical/Environmental Assessment
Client: Marine Harvest Atlantic Canada

Location: Stephenville, NL Date: January 19, 2018

SUBSURFACE PROFILE SAMPLE
8 Standard
o . Penetration
T 18 = S Test Well Description
Geologic Description z 2 Sl o > "N" Value per ©
5 S |2 o2 2 @ 300 mm <
< a B |22 |3 8|¢c —~
g | & s |5 52|85 3
o (] w [/ )] :Z | R 2|0 1 6|0 1 =
ol m Ground Surface (GS) 5.73
1 Augering
2 Native sand packing
3 4.88 fromOmto 1.05m
1 SPT:12/19/15/12/10
4 CFEM: Sand, some Gravel, trace SS| 1 /34|28 Bentonite packing
Silt/Clay from1.05mto 1.51 m
5 4.11
SPT:13/12/15/12 .
6 Sand, some gravel, some rock SS| 2 | 27|48 0.05 m dia. riser
; 2 fragments 35 from0Omto 2.62 m
8 SPT:13/27/28/21/15
9 Sand, some gravel, trace silt/clay SS| 3 55|17
3 2.74
10
SPT:9/13/8/14/14 v
11 CFEM: Gravel and Sand, trace SS| 4 12118 3.18 mBGS
Silt/Clay on Feb. 5, 2018
12 1.98
134, Augering *{ 0.05 mdia. screen
SPT:7/13/16/17/19 1 from2.62 mto 5.67 m
14 CFEM: Sand, trace Silt/Clay SS| 5 |29 |58
Hydrocarbon odour, visible sheen 11
15 :
Augering o: Native sand packing
163 . SPT:4/7/11/15/17 i from 1.51 mto 7.51 m
17 Silty/clayey sand SS| 6 |18 |27
- Hydrocarbon odour 0.6
Augering Screw-on cap
19 SPT:1for0.52 m/2for0.09 m SS| 7|12
o036 Sand -0.363
SPT:4/7/8/10
29 Sand, trace gravel, trace silt/clay SS| 8 |15|38
Faint hydrocarbon odour -0.972
22 * Up-coning sand 17
Augering -
23947 .
Augering
* Up-coni d
24 p-coning san 178
25 End of Borehole
26

Fracflow Consultants Inc.
154 Major's Path

St. John's, NL A1A 5A1
Phone: (709) 739-7270
Fax:  (709) 753-5101

Drilling Method: Hollow Stem Augering Datum: Geodetic

Driller: Formation Drilling Ltd. Sheet: 1 of 1




Project: Geotechnical/Environmental Assessment

Client: Marine Harvest Atlantic Canada

Location: Stephenville, NL

Log of Monitoring Well: FHM3

Project No: 3113
Date: January 19, 2018

SUBSURFACE PROFILE SAMPLE
8 Standard
& . Penetration
€ 8 5 S Test Well Description
Geologic Description z 2 Sl o > "N" Value per ©
35 S |2 o2 2 @ 300 mm «
£ 9 T |22 |=|3|=< a
g = o |5 5 2| 8% ] 20 e 2
o (] w [/ )] :Z | R [ R N =
ol m Ground Surface (GS) 4.25
1 Native sand packing
Augering from0Omto 0.31 m
2
3.38 Bentonite packing
e SPT:8/11/11/9/6 | from 0.31 mto 0.76 m
4 CFEM: Sand, some Gravel, trace SS| 1 |22 42
Silt/Clay
5 2.62 0.05 m dia. riser
6 SPT:5/10/11/10 from0Omto 0.93 m
> Sand, some gravel, some rock SS| 2 |21 |25
7 fragments 201
8 Augering l
SPT:4/6/5/3/8 2.34 m BGS
9 Sand, some gravel, trace silt/clay some ss| 3 |11 20 on Feb. 5, 2018
rock fragments
10 3 Strong hydrocarbon odour, visible 1.08
sheen
" SPT:8/6/12/12 ,
CFEM: Sand, some Gravel, trace SS| 4 1819 ¢ 0.05m dia. screen
12 Silt/Clay 0.47 1 from 0.93 mt0 5.51 m
1334 SPT:19/25/25/23/19
CFEM: Sand, trace Silt/Clay, trace ss!| 5 5028
14 Gravel
Hydrocarbon odour, visible sheen - . .
15 y * Up-coning sand 0.292 o Native sand packing
i SPT:5/11/20/17/16 1 from 0.76 mto 7.08 m
5 Sand, some silt/clay, trace gravel SS| 6 | 31|68
17 Up-coning sand 1.05
18 Augering Screw-on cap
19 SPT:5/8/12/20/19/15
Sand, some silt/clay, trace gravel SS| 7 |20 |68
20 6 * Up-coning sand
-2.07
21
SPT:8/11/14/19/20
22 Silty/clayey sand SS| 8 25| 2
23947 -2.83
24 End of Borehole
25
26

Fracflow Consultants Inc.
154 Major's Path

St. John's, NL A1A 5A1
Phone: (709) 739-7270
Fax:  (709) 753-5101

Drilling Method: Hollow Stem Augering

Driller: Formation Drilling Ltd.

Datum:

Geodetic

Sheet: 1 of 1




Project: Geotechnical/Environmental Assessment

Client: Marine Harvest Atlantic Canada

Location: Stephenville, NL

Log of Monitoring Well: FHMA4

Project No: 3113
Date: January 23, 2018

SUBSURFACE PROFILE SAMPLE
3 3| 4
o _ Standard e 3
€ |8 & Penetration o a Well Description
Geologic Description z P& 0| > Test « I
- o o |l o |=| o| @ | "N"Value per < «
s |8 5 22 33 & Tsomm | 2 2
% ; E g g z 3L 20 60 o o
o (] [iT] [ )] :Z o | R P B N | = =
ol m Ground Surface (GS) 9.59
1 .
Augerin
o ugering Native sand packing
8.76 from0Omto 0.76 m
331 SPT:12/16/11/10/10
4 CFEM: Sand, trace Silt/Clay, SS| 1 |27145 3 Bentonite packing
trace Gravel 4 from0.76 mto 1.22 m
5 7.99
6 SPT:10/9/11/10
CFEM: Sand, trace Silt/Clay,
2 trace Grave| Y 7.38 SS 2 20169 0.025 m d|a I’iser
7 - - from0Omto2.60 m
8 Augering
SPT:7/9/8/8/9 0.031m dia. riser
9 CFEM: Sand, trace Silt/Clay SS| 3 |17 55 from0Omto 8.70 m
10943 6.49
11 SPT:7/6/8/7/9
CFEM: Sand, trace Silt/Clay, SS| 4 |14 55
12 trace Gravel 0.025 m dia. screen
5.73 from 2.60 m to 5.65 m
1393-4
SPT:5/8/7/7/8
14 Sand, some silt/clay SS| 5 | 15|62 Native sand packing
15 4.97 from1.22mto 7.62 m
16 SPT:6/7/7/9/10 Screw-on cap
5 Sand, some silt/clay SS| 6 | 14|57
17 4.91 (Shallow Well)
18 . 5.99 m BGS
SPT:6/12/19/23/22 on Feb 3, 2018
Sand, some gravel, some SS| 7 13157
19 .
silt/clay, some rock fragments !
P 3.45
6.02 m BGS
21 SPT:11/12/10/11 /11 on Feb. 4, 2018
Sand, some silt/clay, some SS| 8 |22 40 D W I
gravel, some rock fragments (Deep Well)
22
2.68
23 7 SPT:5/6/11/15/17
o4 Sand, somer:nte/lclay, some ss!| 9 |17]43 0.031m dia. riser
., grav from0mto 8.70 m
o5 Up-coning sand 1.92
26 44
Fracflow Consultants Inc.
154 Major's Path Drilling Method: Hollow Stem Augering Datum: Geodetic
St. John's, NL A1A 5A1
Phone: (709) 739-7270 Driller: Formation Drilling Ltd. Sheet: 1 of 2

Fax:  (709) 753-5101




Client: Marine Harvest Atlantic Canada

Location: Stephenville, NL

Project: Geotechnical/Environmental Assessment

Log of Monitoring Well: FHMA4

Project No: 3113

Date: January 23, 2018

SUBSURFACE PROFILE SAMPLE
(0]
2
. g . Standard
E 8|5 2 Penetration
Geologic Description z 2 Sl o > Test
- 3 2 22 < | ©| & | "N"Value per
© C
S HEw
o (] w [ )] :Z o | R [ R |
SPT:9/15/20/27 131 |SS| 103544 ﬁ T
Sand with gravel -
* Up-coning sand 1.05 :
Augering
SPT:24/24/16/10/10 -
Sand, some silt/clay, some SS| 11140 8 ‘ ‘ ‘ e
gravel 0.291 |
SPT:7/9/12/14 |
Sand, some gravel,some SS| 12|21 |40
silt/clay, some rock fragments 0318
* Up-coning sand -
SPT:8/14/13/12/ 11 ‘ ‘ ‘ ‘ :
Siltly/clayey sand, some gravel SS| 13|27 33
4
SPT:6/8/9/12/10 ‘
Silty/clayey sand SsS|141171 5
* Up-coning sand
1]
SPT:7/7/11/22/22 ;
Sand, some gravel, trace H %
silt/clay, some rock fragments SS|15/18 30
* Up-coning sand 26 ‘ ‘ ‘
SPT:4/8/11/16/24
Silty/clayey Sand SS| 16119 | 47 ‘ ‘ ‘ -
* Up-coning sand ‘"
-3.37 | ¥
End of Borehole ‘ ‘ ‘

Well Data - Shallow

Well Description

Well Data - Deep

Bentonite packing
il from 7.62 mto 8.38 m

0.031 m dia. screen
from 8.70 m
to 11.75m

Native sand packing
from 8.38 m
to 12.96 m

Screw-on cap

Fracflow Consultants Inc.
154 Major's Path

St. John's, NL A1A 5A1
Phone: (709) 739-7270
Fax:  (709) 753-5101

Drilling Method: Hollow Stem Augering

Driller: Formation Drilling Ltd.

Datum: Geodetic

Sheet: 2 of 2




Project: Geotechnical/Environmental Assessment

Client: Marine Harvest Atlantic Canada

Location: Stephenville, NL

Log of Monitoring Well: FHM5

Project No: 3113
Date: January 25, 2018

SUBSURFACE PROFILE SAMPLE
(O]
(8]
[
q') —_
€ |8 S Well Description
Geologic Description z 2 Sl ol = "N" Value per ©
S S oo 2|03 ©
< o T Q| o c>“ 3| € e
5 & 5 5|52 gL 3
Qo %) m o|on|f|lac|® =
im Ground Surface (GS) 6.07
Augering Native sand packing
597 fromOmto 0.61m
1 Bentonite packing
SPT:7/26/15/23/23 from0.61 mto1.22m
CFEM: Gravelly Sand, trace Silt/Clay SS| 141134
4.51
SPT:9/17/30/41/20 0.05 m dia. riser
2 Sand, some gravel, somesSilt/clay SS| 2 |47 |23 fromOmto2.41 m
3.74
SPT:8/36 /52 for 0.03 m (Refusal) sS| 3 |88 |38
Sand, some gravel, trace silt/clay, 3.41
some rock fragments !
3 Augering 3.03 2.85 m BGS
SPT:10/13/14/14/16 on Feb. 5, 2018
CFEM: Sand, trace Gravel, trace SS| 4 127160
Sil/Clay 007 1 0.05m dia. screen
. - #] from2.41 mto5.46 m
4 Augering
SPT:3/9/30/38
Sand, some gravel, trace silt/clay, SS| 5 39|75
some rock fragments 1.53
SPT:40/30/19/ 11
Silty/clayey sand, some gravel SS| 6 | 49| 42
5 * Up-coning sand 0.918
Augerin
gerng 0.607 Screw-on cap
SPT:3/4/4/5/6
6 Sand, trace gravel SS| 7|82
-0.155
SPT:3/5/9/9
Sand, some silt/clay, trace gravel SS| 8 14| 2
* Up-coning sand )
- 0.765 Native sand packing
! SPT'A4u/q gr/lrg/ 11 fom 122 m
Silty/clayey sand SS| 9 |21|50 o151 m
* Up-coning sand -1.49
SPT:1/6/5/7/8
Silty/clayey sand 2

Fracflow Consultants Inc.
154 Major's Path

St. John's, NL A1A 5A1
Phone: (709) 739-7270
Fax:  (709) 753-5101

Drilling Method: Hollow Stem Augering

Driller: Formation Drilling Ltd.

Datum: Geodetic

Sheet: 1 of 2




Project: Geotechnical/Environmental Assessment
Client: Marine Harvest Atlantic Canada

Location: Stephenville, NL

Project No: 3113

Date: January 25, 2018

Log of Monitoring Well: FHM5

SUBSURFACE PROFILE SAMPLE
3 Standard
& . Penetration
T |8 =z S Test Well Description
Geologic Description z 2 Sl o > "N" Value per ©
5 S |2 o2 2 @ 300 mm <
£ ko) © e ||| 3|<c 9
g | E 8 |5 &2 8 %] 20 6o 2
o (] w [ )] :Z | R P R N | =
206 |SS| 10|11 2
PC 4
[PC] - 15
[PC] -5
[PCT -1 7
- -
Cl -- [11
Cl-- 110
Cl - 2
[PCT - [13
PC| - 14
Cl - /
Cl -- [18
[PC 20
PC T
[PCT - 118
DCPT: P%C — 28
(Blow counts per 150 mm) 30
4/5/5/7 % 22 Native sand packing
/8/11/10/12 31
PC 27 from 1.22 m
/13/14/17 /18 BC
/20/14/18/28 B 2] to 1511 m
/30/29/31/27 & 'E‘g
/21/23/22/23 Lo 53
/22/22/25/26 BC 55
/22124 /22/23 BC 55
/25/28/23/28 B 55
/30/29/30/30 Lo 5
/24/25/22/23 BC 55
/25 [PC 24
PC 22
[PC 23
[PC 25
[PC 28
[PC 23
PC 28
[PC 30
[PC 29
[PC 30
PC 30
[PC 24
[PC 25
[PC 22
[PC 23
-9.03 [PC o5
End of Borehole

Fracflow Consultants Inc.
154 Major's Path

St. John's, NL A1A 5A1
Phone: (709) 739-7270

Fax:

(709) 753-5101

Drilling Method: Hollow Stem Augering

Driller: Formation Drilling Ltd.

Datum: Geodetic

Sheet: 2 of 2




Project: Geotechnical/Environmental Assessment

Client: Marine Harvest Atlantic Canada

Location: Stephenville, NL

Log of Monitoring Well: FHM7-2

Project No: 3113
Date: January 29, 2018

SUBSURFACE PROFILE SAMPLE
8 Standard
o . Penetration
T 18 = S Test Well Description
Geologic Description z 2 Sl o > "N" Value per ©
S o o | o c_:‘; o 3B 300 mm ©
< a B |22 |3 8|¢c —~
g | & s |5 52|85 3
o (] w [ )] :Z | R 2|0 1 6|0 1 =
ol m Ground Surface (GS) 5.51
! Augering Native sand packing
2 fromOmto 0.61m
4.62 B ) i
334 SPT:2/7/9/9 f er(‘)t%q'te Packd
4 CFEM: Sand, some Gravel, some ss| 1 116133 rom0.61 mto 1.22m
5 SPT-10/576/7 - 0.05 m dia. riser
6 CFEM: Sand, some Gravel, trace SS| 2 |15 36 fromOmto 1.85m
7 Augering
8 SPT:6/9/10/9/10
Sand, some gravel, some silt/clay, SS| 3 (1932
9 some rock fragments 049 !
3 - 2.87 m BGS
10 SPT:11/7/5/7 B s ang
11 Sand, some gravel, trace silt/clay, SS| 4 |12 |31 T
some rock fragments 1.88 .
12 , - *|  0.05 mdia. screen
Augering #. from 1.85 mt0 4.89 m
133-4 SPT:7/17/14/10/ 11
CFEM: Gravel and Sand, trace SS| 5 | 3142
14 Silt/Clay
0.956
15 SPT:4/8/14/13_
16 Sand, some gravel, some silt/clay, SS| 6 |22]|67 Screw-on cap
5 some rock fragments 0.347
17 * Up-coning sand
Augering 0.115
18
SPT:7/15/21/26/26
19 Sand, some gravel, some silt/clay SS| 7 13650
20 6 -0.647 Native sand packing
21 Silty/clayey sand, some gravel, some ss| 8 |35]52 to 15.06 m
rock fragments -1.26 '
22 * Up-coning sand J(Cf T1
23947 BC ;g
[PC 23
24 DCPT PCT - 138
o5 (Blow counts per 150 mm) -% \'135
[PC 23
26 PC 11
Fracflow Consultants Inc.
154 Major's Path Drilling Method: Hollow Stem Augering Datum: Geodetic
St. John's, NL A1A 5A1
Phone: (709) 739-7270 Driller: Formation Drilling Ltd. Sheet: 1 of 2

Fax:  (709) 753-5101




Project: Geotechnical/Environmental Assessment
Client: Marine Harvest Atlantic Canada

Location: Stephenville, NL

Log of Monitoring Well: FHM7-2

Project No: 3113
Date: January 29, 2018

End of Borehole

SUBSURFACE PROFILE SAMPLE
3 Standard
o . Penetration
€ 8 5 S Test Well Description
Geologic Description T 2B ol = "N" Value per | o
S S |lo o2 ¢ 8 300 mm B
= 2 T |22 />|g|¢& =
% ; 5 g g E 8 w 20 60 o
o ()] w w|o|E || T R N =
Cl-1]686
PC 8
PC 7
C 4
PC 3
PC 7
PC 10
PC 5
PC 7
[PC 8
[PC 7
[PC 8
PC 9
[PC B
DCPT: [PC 8
(Blow counts per 150 mm) PC 8
11/13/22/23 % 9
/36/30/18/23 BC g Native sand packing
;H éb; /78//1(7) PC 0 from 1.22 m
PC 9 to 15.06 m
/15171817 Lo o :
/8/9/8/8 BC 0
/8/9/10/15 BC 5
/10/9/12/10 5C 7
/9/11/13/15 B 3
/15/13/13/13 PG 5
/14/14/12/14 [PC 5
/19/13/16/15 PC 3
/17/16/19/20 % 3
/22/20/22 3
PC
PC 4
[PC 2
[PC 4
[PC 9
PC 3
PC
PC
[PC 7
PC 6
[PC 9
[PC 0
[PC 22
PC 20
-9.56 TPC 50

Fracflow Consultants Inc.
154 Major's Path

St. John's, NL A1A 5A1
Phone: (709) 739-7270
Fax:  (709) 753-5101

Drilling Method: Hollow Stem Augering

Driller: Formation Drilling Ltd.

Datum: Geodetic

Sheet: 2 of 2




Project: Geotechnical/Environmental Assessment LOg of Monitor ing Well: FHM8-2

Client: Marine Harvest Atlantic Canada Project No: 3113
Location: Stephenville, NL Date: January 27, 2018
SUBSURFACE PROFILE SAMPLE
2
3 S
5] _ Standard e 3
E | & 3o 5 Penetraton | @ | © Well Description
Geologic Description z 2 B g > Test © ©
— o =] = %) N[ © ©
s |38 s |28z 2 g™ ;ég"%emper 3 a
=k 55 52§t il
[a] w w [/ )] :Z o | R 2|0 1 6|0 1 = =
im Ground Surface (GS) 9.06
Augering Native sand packing
from0Omto0.91 m
8.17
1 SPT:5/26/51/49/32 Bentonite packing
CFEM: Sand, trace Gravel, trace SS| 1177160 from 0.91 m 1o 1.52 m
Silt/Clay
7.41
Augering
2 SPT:19/16/17/18
CFEM: Sand, some Silt/Clay, SS| 2 |33 |67 0.025 m dia. 1
trace Gravel 6.71 Ueo m dia. riser
from0Omto3.39 m
SPT:6/8/8/7/10
CFEM: Sand, some Silt/Clay, SS| 3 |16 |50 TR
trace Gravel 0.031 m dia. riser
3 5.95 from 0 mto 9.06 m
Augering
SPT:10/10/12/10 Native sand packing
. SS| 4 |22|50
Silty/clayey sand, some gravel 505 from1.52mto 7.62 m
4 SPT:5/11/13/16/18 0.025 m dia. screen
CFEM: Sand, trace Silt/Clay SS| 5 24|53 from 3.39 m t0 6.43 m
4.49 (Shallow Well)
SPT:10/13/19/21/20 524 m BGS
5 Silty/clayey sand SS| 6 32|53 on Feb. 3, 2018
3.73 &
Augering 5.27 m BGS
SPT:6/10/14/10/13 on Feb 2, 2018
Sand, some gravel, some SS| 7 |24 |53 (Deep Well)
6 silt/clay
2.84
SPT:9/14/14/17 Screw-on cap
Sand, some gravel, some SS| 8 |28 |52
silt/clay
* Up-coning sand 2.23
7 Augering
SPT:8/16/13/14/18 0.031 m dia. riser
Sand, some gravel, some SS| 9 29|38 from 0 m to 9.06 m
silt/clay
1.31
Bentonite packing
33 from 7.62 m to 8.23 m
Fracflow Consultants Inc.
154 Major's Path Drilling Method: Hollow Stem Augering Datum: Geodetic
St. John's, NL A1A 5A1
Phone: (709) 739-7270 Driller: Formation Drilling Ltd. Sheet: 1 of 3

Fax:  (709) 753-5101




Client: Marine Harvest Atlantic Canada

Location: Stephenville, NL

Project: Geotechnical/Environmental Assessment

Log of Monitoring Well: FHM8-2

Project No: 3113
Date: January 27, 2018

Depth

SUBSURFACE PROFILE SAMPLE
S
3 5 q
5] _ Standard e 3
E | & 3o & Penetration 0 a Well Description
Geologic Description T 2 o = ” Test o o
= o = "N" © ©
2 EEEHHME R
£ s E|E|Z|g|E 5 | 3
(] w [ )] :Z o | R 2|0 1 6|0 1 = =
SPT:10/12/15/14
Sand with gravel and rock 0.704 | SS | 1012733
\ fragments /
Augering
SPT:8/20/19/16/15 SS| 11|39 |22
Silty/clayey sand, some gravel,
some rock fragments -0.137
SPT:11/11/11/12
Wet, multi-coloured rock SS|12]22| 3 .
fragments -0.746 0.031 m dia. screen
- from 9.06 m
Augering t010.58 m
SPT:8/16/12/10/12
Sand, some gravel, some SS| 13|28 | 13
silt/glay, some rock fragments 1 68 Screw-on cap
SPT:5/6/9/12
Silty/clayey sand, some gravel, SS| 14|15 | 21
some rock fragments 209
iz
- 18
[PCT — [ 11
Cl--110
PC - 1D
PC 1
PC 7
PC 9
e
DCPT: [PC 7 Native sand packing
(Blow counts per 150 mm) BC Z from 8.23 m
2/8/11/10 PC 7 :
/12/11/17 /19 BC 8 0 18.07 m
/14717 /17 /17 [PC 9
/17/18/19/21 PC 21
/27/24/26/28 [PC 27
/28/29/30/30 [PC 24
/29/31/20/17 PC 26
/15/16/18/17 PG 28
/17/18/16/18 % 28
/31/29/34/32 aae 29
/31/33/27/23 30
/26 PE3
[PC 31
[PC 20
PC 7
[PC 5
Roaa:
PC 17

Fracflow Consultants Inc.

154

Major's Path

St. John's, NL A1A 5A1
Phone: (709) 739-7270

Fax:

(709) 753-5101

Drilling Method: Hollow Stem Augering

Datum: Geodetic

Driller: Formation Drilling Ltd. Sheet: 2 of 3




Project: Geotechnical/Environmental Assessment

Client: Marine Harvest Atlantic Canada

Location: Stephenville, NL

Project No: 3113
Date: January 27, 2018

Log of Monitoring Well: FHM8-2

SUBSURFACE PROFILE SAMPLE
3 5| a
o _ Standard e 3
E | & 3o 5 Penetraton | @ | © Well Description
Geologic Description z P& 0| > Test « I
—_— o = w " " m m
. I EHER R
% ; E g g E 8 w 20 60 o o
o (] L [ )] :Z o | R P B N | = =
53 Pc| = [17 i
PC 18
54 PC 16
Cl-- 118
55 DCPT -%C - g; Native sand packing
56 17 (Blow counts per 150 mm) BeT T34 from 8.23 m
Cl - [32 t0 18.07 m
57 [PC] - 31
PC 133
58 PC| - [ 27
PC 123
593~ 18 9.02 [PCT - [2
60 End of Borehole
61
62 19
63
64
65
20
66
67
68
69 21
70
71
e L
73
74 ]
s T
23
“ e
77
” ]

T E

Fracflow Consultants Inc.
154 Major's Path

St. John's, NL A1A 5A1
Phone: (709) 739-7270
Fax:  (709) 753-5101

Drilling Method: Hollow Stem Augering

Driller: Formation Drilling Ltd.

Datum: Geodetic

Sheet: 3 of 3




Project: Geotechnical/Environmental Assessment

Client: Marine Harvest Atlantic Canada

Project No: 3113

Location: Stephenville, NL

Date: January 26, 2018

Log of Monitoring Well: FHM9

SUBSURFACE PROFILE SAMPLE
8 Standard
& . Penetration
€ 8 5 S Test Well Description
Geologic Description z 2 Sl o > "N" Value per ©
S S |o|lo (—:‘; |4 300 mm ©
< a B |22 |3 8|¢c —~
g |5 s E|E S |§|L G
o (] w [/ )] :Z | R 2|0 1 6|0 1 =
ol m Ground Surface (GS) 6.47
1 Augering Native sand packing
2 5 66 fromOmto 0.61m
3 1 Bentonite packing
4 CFEM: Gravelly Sand, trace Silt/Clay SS| 13840
5 4.9 o
SPT:5/12/16/15/19 0.05m dia. riser
: from0mto2.38 m
6 > CFEM: Sand and Gravel, trace SS| 2 |28 |28
7 Silt/Clay
4.14
8 Augering
9 SPT:28/62/65/35/28
Sand, some silt/clay, some rock SS| 3 |127| 37 !
1033 fragments 308 2.897 m BGS
11 SPT:18/17/13/12 on Feb. 5, 2018
Silty/clayey sand, some gravel, some SS| 4 |30|50
12 rock fragments 267
1394 Augering 1 0.05m dia.
SPT:6/14/18/18/ 21 . frongqgrfts‘giznm
14 CFEM: Sand, some Gravel, trace SS| 5 32|63 } . .
15 Silt/Clay 181
SPT:6/6/10/15
16 5 Sand, some gravel, some silt/clay SS| 6 |16 |98
17 * Up-coning sand 1.2
18 Augering Screw-on cap
SPT:6/12/15/19/15
19 Sand, some gravel, some silt/clay SS| 7 27|40
6 Up-coning sand 0.381
20
o1 SPT:6/7/13/16/13
Sand, some gravel, some silt/clay SS| 8 (20|22
22 -0.381
PC 5 i i
23 7 o vi Native sand packing
BC 0 from 1.22 m
24 PC 3 t0 15.18 m
DCPT PC Z
25 (Blow counts per 150 mm) :% Z
26 [PC 4
Fracflow Consultants Inc.
154 Major's Path Drilling Method: Hollow Stem Augering Datum: Geodetic
St. John's, NL A1A 5A1
Phone: (709) 739-7270 Driller: Formation Drilling Ltd. Sheet: 1 of 2

Fax:  (709) 753-5101




Project: Geotechnical/Environmental Assessment Log of Monitor ing Well: FHM9

Client: Marine Harvest Atlantic Canada Project No: 3113
Location: Stephenville, NL Date: January 26, 2018
SUBSURFACE PROFILE SAMPLE
3 Standard
o . Penetration
€ |8 S Test Well Description
Geologic Description z 2 é 0| > "N" Value per ©
— S| 0 ©
s 3 § 285 g g 0mm 3
s g A IE s
o (] w [ )] :Z | R 2|0 1 6|0 1 =
PC 12
[PC 11
C 3
.7 <
PC
PC 2
PC 2
[PC 1
[PC 2
[PC 5
PC 7
[PC 4
[PC 1
[PC 16
PC 6
DCPT: PC 6
(Blow counts per 150 mm) PG 0
6/7/10/13 [PC 1
/14/14/18/14 PC 4
/12/11/13/14 [PC 5 Native sand packing
/14/12/12/ 11 PC 5 from 1.22 m
/12/15/17 /14 [PC 5 10 15.18
/21/16/16/16 PC 6 0 1o.1em
/20/17 /14 /15 % 8
/15/15/16/18 aae ]
/21/16/18/19 e 16
/20/20/19/23 pae g
/20/23/24 /28 e 0
/31/26/32/34 BE—50
/38/33/30/29
PC 19
/31/32/32 BC ok
[PC 20
[PC 23
PC 24
[PC 28
[PC 31
[PC 26
PC 32
[PC 34
[PC 38
[PC 33
PC 30
[PC 29
[PC 31
[PC 32
-8.71 [PC 32
End of Borehole
Fracflow Consultants Inc.
154 Major's Path Drilling Method: Hollow Stem Augering Datum: Geodetic
St. John's, NL A1A 5A1
Phone: (709) 739-7270 Driller: Formation Drilling Ltd. Sheet: 2 of 2

Fax:  (709) 753-5101




APPENDIX C

Grain Size Analysis



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM1-SS1
Depth below GS: 0.79 - 1.55 m
(2.58 - 5.08 ft)
Sieve Analysis Dry weight of sample (g) = 342.71
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing
2 50.8 0.00 0.00 0.00 100.00
1 25.4 39.44 11.51 11.51 88.49
1/2" 12.7 0.00 0.00 11.51 88.49
1/4" 6.35 15.14 4.42 15.93 84.07
4 4.76 3.22 0.94 16.87 83.13
10 2.00 14.55 4.25 21.11 78.89
20 0.85 22.50 6.57 27.68 72.32
40 0.425 126.72 36.98 64.65 35.35
60 0.25 79.25 23.12 87.78 12.22
100 0.15 14.42 4.21 91.98 8.02
200 0.075 8.59 251 94.49 5.51
pan 18.88 551 100.00
342.71
Gravel | Sand Silt | Clay
100
90 ]
80 ihas
£ 10 b
T
2 60
2
S 50
[=2)
£
@ 40
g ¢
s 30
20
10
1y
0
100 10 1 0.1 0.01 0.001 0.0001
Diameter (mm)

D3 = 0.38 Cu= 3.58
Deo = 0.68 Cc= 1.12

USCS: SP-SM (Poorly graded sand with silt and gravel) or SP-SC (Poorly
graded sand with clay and gravel)

R200 = 94.49 % Gravel = 16.87
R, = 16.87 % Sand = 77.63
R4/R500 = 0.18 % Silt & Clay = 5.51
SF=77.63 % Clay = NA
GF = 16.87 CFEM: Sand, some Gravel, trace Silt/Clay

Moisture Content (%): 8.70



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM1-SS2
Depth below GS: 1.53-1.99 m
(5.02 - 6.52 ft)
Sieve Analysis Dry weight of sample (g) = 211.24
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 11.16 5.28 5.28 94.72
1/4" 6.35 23.38 11.07 16.35 83.65

4 4.76 7.93 3.75 20.11 79.89
10 2.00 32.38 15.33 35.43 64.57
20 0.85 33.49 15.85 51.29 48.71
40 0.425 39.77 18.83 70.11 29.89
60 0.25 24.96 11.82 81.93 18.07
100 0.15 10.12 4.79 86.72 13.28
200 0.075 9.81 4.64 91.37 8.63
pan 18.24 8.63 100.00

211.24
Gravel | Sand Silt | Clay
100 *
90 \’\
80
E 1
: X
2
S 50
[=2)
£
g 40
s 30
20
¥
10 AN .
0
100 10 1 0.1 0.01 0.001 0.0001
Diameter (mm)
Dy = 0.093
Dao = 0.425 Cu= 16.67
Deo = 1.55 Cc= 125

USCS: SW-SM (Well-graded sand with silt and gravel) or SW-SC (Well-graded
sand with clay and gravel)

Rzoo =91.37
R4 = 20.11
R4/Rz00 = 0.22

SF=71.26
GF = 20.11

% Gravel = 20.11
% Sand = 71.26
% Silt & Clay = 8.63
% Clay = NA
CFEM: Gravelly Sand, trace Silt/Clay

Moisture Content (%): 7.31



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM1-SS3

Depth below GS : 2.29 - 3.04 m

(7.48 - 9.98 ft)
Sieve Analysis Dry weight of sample (g) = 240.61
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 33.44 13.90 13.90 86.10
1/4" 6.35 33.51 13.93 27.83 72.17

4 4.76 12.60 5.24 33.06 66.94
10 2.00 27.13 11.28 44.34 55.66
20 0.85 23.14 9.62 53.95 46.05
40 0.425 37.35 15.52 69.48 30.52
60 0.25 26.28 10.92 80.40 19.60
100 0.15 12.20 5.07 85.47 14.53
200 0.075 10.72 4.46 89.93 10.07
pan - 24.24 10.07 100.00 ---

240.61
Gravel | Sand Silt | Clay
100 <
\

90 \’\

80
£ 70
.§ *
> \\
S 50
o g
@ 40
g
s 30

Ne
20 ¥
e
10
0
100 10 1 0.1 0.01 0.001 0.0001
Diameter (mm)
D3y = 0.42 Cu = 40.00
Deo = 2.8 Cc= 0.90

USCS: SP-SM (Poorly graded sand with silt and gravel) or SP-SC (Poorly
graded sand with clay and gravel)

Ra00 = 89.93 % Gravel = 33.06
R, = 33.06 % Sand = 56.86
R4/R200 = 0.37 % Silt & Clay = 10.07
SF = 56.86 % Clay = NA
GF = 33.06 CFEM: Gravelly Sand, some Silt/Clay

Moisture Content (%):

6.10



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM1-SS4

Depth below GS : 3.05-3.81 m
(10.02 - 12.52 ft)

Sieve Analysis Dry weight of sample (g) = 244.46
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 47.36 19.37 19.37 80.63
1/4" 6.35 42.66 17.45 36.82 63.18

4 4.76 11.73 4.80 41.62 58.38
10 2.00 24.59 10.06 51.68 48.32
20 0.85 24.13 9.87 61.55 38.45
40 0.425 32.50 13.29 74.85 25.15
60 0.25 20.11 8.23 83.07 16.93
100 0.15 10.18 4.16 87.24 12.76
200 0.075 9.55 3.91 91.14 8.86
pan 21.65 8.86 100.00

244.46
Gravel | Sand Silt | Clay
100 e\
90 \
80 X
% 70
S \
; 60 S
S 50
2
@ 40
g
s 30 =
20
10
0
100 10 1 0.1 0.01 0.001 0.0001
Diameter (mm)

D;p = 0.093
D3 = 0.55 Cu= 56.99
Deo = 5.3 Cc= 0.61

USCS: SP-SM (Poorly graded sand with silt and gravel) or SP-SC (Poorly
graded sand with clay and gravel)

R200 = 91.14 % Gravel = 41.62
R4 = 41.62 % Sand = 49.52
R4/Rago = 0.46 % Silt & Clay = 8.86
SF = 49.52 % Clay = NA
GF = 41.62 CFEM: Sand and Gravel, trace Silt/Clay

Moisture Content (%): 9.38



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM2-SS1
Depth below GS : 0.84 - 1.60 m
(2.75 - 5.25 ft)
Sieve Analysis Dry weight of sample (g) = 233.19
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 31.76 13.62 13.62 86.38
1/4" 6.35 6.32 271 16.33 83.67

4 4.76 5.93 2.54 18.87 81.13
10 2.00 14.71 6.31 25.18 74.82
20 0.85 27.67 11.87 37.05 62.95
40 0.425 78.98 33.87 70.92 29.08
60 0.25 34.18 14.66 85.57 14.43
100 0.15 7.89 3.38 88.96 11.04
200 0.075 7.39 3.17 92.13 7.87
pan 18.36 7.87 100.00

233.19
Gravel | Sand Silt | Clay
100 <
\
90
RNy

80 <
£ 70 o\
T
2 60
2
S 50
[=2)
£
@ 40
g \
s 30

20

10 S

0
100 10 1 0.1 0.01 0.001 0.0001
Diameter (mm)

Dao =0.44 Cu= 6.67
Deo = 0.8 Cc= 2.02

USCS: SW-SM (Well-graded sand with silt and gravel) or SW-SC (Well-graded
sand with clay and gravel)

R200 = 92.13 % Gravel = 18.87
R, = 18.87 % Sand = 73.25
R4/R200 = 0.20 % Silt & Clay = 7.87
SF=73.25 % Clay = NA
GF = 18.87 CFEM: Sand, some Gravel, trace Silt/Clay

Moisture Content (%): 12.45



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM2-SS4

Depth below GS: 2.99-3.75m
(9.79 - 12.29 ft)

Sieve Analysis Dry weight of sample (g) = 273.71
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing
2 50.8 0.00 0.00 0.00 100.00
1 254 63.30 23.13 23.13 76.87
1/2" 12.7 53.04 19.38 42.50 57.50
1/4" 6.35 33.96 12.41 54.91 45.09
4 4.76 11.07 4.04 58.96 41.04
10 2.00 22.22 8.12 67.07 32.93
20 0.85 14.47 5.29 72.36 27.64
40 0.425 16.81 6.14 78.50 21.50
60 0.25 25.23 9.22 87.72 12.28
100 0.15 13.77 5.03 92.75 7.25
200 0.075 8.30 3.03 95.78 4.22
pan --- 11.54 422 100.00 -
273.71
Gravel | Sand Silt | Clay
100
90
80
% 70
Z 60 ¥
S 50
[=2)
£
o 40 N
a ™
;\i 30 P R
N
20
10
e
0
100 10 1 0.1 0.01 0.001 0.0001
Diameter (mm)

Dao =1.25 Cu= 70.00
Deo = 14 Cc= 0.56

USCS: GP (Poorly graded gravel with sand)

R200 = 95.78 % Gravel = 58.96
R, = 58.96 % Sand = 36.83
R4/R200 = 0.62 % Silt & Clay = 4.22
SF = 36.83 % Clay = NA
GF = 58.96 CFEM: Gravel and Sand, trace Silt/Clay

Moisture Content (%): 8.78



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM2-SS5

Depth below GS : 3.86 - 4.62 m
(12.67 - 15.17 ft)

Sieve Analysis Dry weight of sample (g) = 219.16
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing
2 50.8 - -
1 25.4 - -
1/2" 12.7 - -
1/4" 6.35 - -
4 4.76 0.00 0.00 0.00 100.00
10 2.00 0.96 0.44 0.44 99.56
20 0.85 2.27 1.04 1.47 98.53
40 0.425 19.18 8.75 10.23 89.77
60 0.25 67.13 30.63 40.86 59.14
100 0.15 73.46 33.52 74.37 25.63
200 0.075 36.92 16.85 91.22 8.78
pan --- 19.24 8.78 100.00 ---
219.16
Gravel Sand Silt | Clay
100 -
90
80
% 70
Z 60 K
S 50
[=2)
£
@ 40
. \
s 30 ‘\
20
10
0
100 10 1 0.1 0.01 0.001 0.0001
Diameter (mm)

Dy, = 0.079
D3y = 0.16 Cu= 3.23
Deo = 0.255 Cc= 1.27

USCS: SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)

R200 = 91.22 % Gravel = 0.00
R, = 0.00 % Sand = 91.22
R4/Ro00 = 0.00 % Silt & Clay = 8.78
SF=91.22 % Clay = NA
GF = 0.00 CFEM: Sand, trace Silt/Clay

Moisture Content (%): 3.12



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM3-SS1
Depth below GS : 0.86 - 1.63 m
(2.83 - 5.33 ft)
Sieve Analysis Dry weight of sample (g) = 268.14
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 15.16 5.65 5.65 94.35
1/4" 6.35 10.89 4.06 9.72 90.28

4 4.76 2.78 1.04 10.75 89.25
10 2.00 9.20 3.43 14.18 85.82
20 0.85 36.16 13.49 27.67 72.33
40 0.425 98.74 36.82 64.49 35.51
60 0.25 54.98 20.50 85.00 15.00
100 0.15 16.30 6.08 91.08 8.92
200 0.075 8.04 3.00 94.07 5.93
pan 15.89 5.93 100.00

268.14
Gravel | Sand Silt | Clay
100 *
\,\

90 . S

80 \
% 70
T
2 60
2
S 50
[=2)
£
@ 40
g ¢
s 30

20

10 \ |

Ly
0
100 10 1 0.1 0.01 0.001 0.0001
Diameter (mm)

Dao = 0.37 Cu= 4.25
Deo = 0.68 Cc= 1.26

USCS: SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)

Ra00 = 94.07 % Gravel = 10.75
R, = 10.75 % Sand = 83.32
R4/Rago = 0.11 % Silt & Clay = 5.93
SF = 83.32 % Clay = NA
GF = 10.75 CFEM: Sand, some Gravel, trace Silt/Clay

Moisture Content (%): 12.66



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM3-SS4

Depth below GS : 3.17 - 3.78 m
(10.40 - 12.40 ft)

Sieve Analysis Dry weight of sample (g) = 161.18
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 9.33 5.79 5.79 94.21
1/4" 6.35 15.40 9.55 15.34 84.66

4 4.76 5.02 3.11 18.46 81.54
10 2.00 16.31 10.12 28.58 71.42
20 0.85 22.01 13.66 42.23 57.77
40 0.425 39.00 24.20 66.43 33.57
60 0.25 25.95 16.10 82.53 17.47
100 0.15 11.88 7.37 89.90 10.10
200 0.075 9.23 5.73 95.63 4.37
pan --- 7.05 4.37 100.00 ---

161.18
Gravel | Sand Silt | Clay
100 *

90 \

80 \
% 70
T
2 60
2
S 50
[=2)
£
@ 40
g 3
s 30

20

¥
10 \e\
e
0
100 10 1 0.1 0.01 0.001 0.0001
Diameter (mm)

Do = 0.15
D3, = 0.38 Cu= 6.53
Deo = 0.98 Cc= 0.98

USCS: SP (Poorly graded sand with gravel)

Ra00 = 95.63 % Gravel = 18.46
R, = 18.46 % Sand = 77.17
R4/Rz00 = 0.19 % Silt & Clay = 4.37
SF=77.17 % Clay = NA
GF = 18.46 CFEM: Sand, some Gravel, trace Silt/Clay

Moisture Content (%): 19.21



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM3-SS5
Depth below GS : 3.81 -4.57 m
(12.50 - 15.00 ft)

Sieve Analysis Dry weight of sample (g) = 236.22
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 3.72 1.57 1.57 98.43
1/4" 6.35 5.67 2.40 3.98 96.02

4 4.76 2.45 1.04 5.01 94.99
10 2.00 9.81 4.15 9.17 90.83
20 0.85 11.64 4.93 14.09 85.91
40 0.425 43.82 18.55 32.64 67.36
60 0.25 77.15 32.66 65.30 34.70
100 0.15 44.17 18.70 84.00 16.00
200 0.075 18.97 8.03 92.03 7.97
pan 18.82 7.97 100.00
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USCS: SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)

R200 = 92.03 % Gravel = 5.01
R, =5.01 % Sand = 87.02
R4/Ro00 = 0.05 % Silt & Clay = 7.97
SF = 87.02 % Clay = NA
GF=5.01 CFEM: Sand, trace Silt/Clay, trace Gravel

Moisture Content (%): 18.08



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM4-SS1
Depth below GS : 0.84 - 1.60 m
(2.75 - 5.25 ft)
Sieve Analysis Dry weight of sample (g) = 259.45
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 5.89 2.27 2.27 97.73
1/4" 6.35 5.35 2.06 4.33 95.67

4 4.76 0.70 0.27 4.60 95.40
10 2.00 4.23 1.63 6.23 93.77
20 0.85 9.67 3.73 9.96 90.04
40 0.425 4491 17.31 27.27 72.73
60 0.25 70.78 27.28 54.55 45.45
100 0.15 62.24 23.99 78.54 21.46
200 0.075 32.39 12.48 91.02 8.98
pan 23.29 8.98 100.00
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USCS: SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)

R200 = 91.02 % Gravel = 4.60
R; = 4.60 % Sand = 86.42
R4/Rago = 0.05 % Silt & Clay = 8.98
SF = 86.42 % Clay = NA
GF = 4.60 CFEM: Sand, trace Silt/Clay, trace Gravel

Moisture Content (%): 14.48



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM4-SS2
Depth below GS: 1.64 -2.25m
(5.38 - 7.38 ft)
Sieve Analysis Dry weight of sample (g) = 297.33
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 6.44 2.17 2.17 97.83
1/4" 6.35 3.89 131 3.47 96.53

4 4.76 0.55 0.18 3.66 96.34
10 2.00 231 0.78 4.44 95.56
20 0.85 20.25 6.81 11.25 88.75
40 0.425 122.28 41.13 52.37 47.63
60 0.25 79.85 26.86 79.23 20.77
100 0.15 28.27 9.51 88.74 11.26
200 0.075 16.71 5.62 94.36 5.64
pan 16.78 5.64 100.00
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USCS: SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)

R200 = 94.36 % Gravel = 3.66
R, = 3.66 % Sand = 90.70
R4/Ro00 = 0.04 % Silt & Clay = 5.64
SF =90.70 % Clay = NA
GF = 3.66 CFEM: Sand, trace Silt/Clay, trace Gravel

Moisture Content (%):

9.46



GRAIN SIZE ANALYSIS

Sample No. : FHM4-SS3

Depth below GS: 2.34-3.10 m
(7.67 - 10.17 ft)

Project : 3113 - Stephenville, NL

Sieve Analysis Dry weight of sample (g) = 259.28

Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 - -

1/2" 12.7 - -
1/4" 6.35 - -

4 4.76 0.00 0.00 0.00 100.00
10 2.00 0.76 0.29 0.29 99.71
20 0.85 16.00 6.17 6.46 93.54
40 0.425 85.84 33.11 39.57 60.43
60 0.25 78.89 30.43 70.00 30.00
100 0.15 40.36 15.57 85.56 14.44
200 0.075 22.06 8.51 94.07 5.93
pan 15.37 5.93 100.00
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USCS: SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)

R200 = 94.07 % Gravel = 0.00
R, = 0.00 % Sand = 94.07
R4/R200 = 0.00 % Silt & Clay = 5.93
SF = 94.07 % Clay = NA
GF = 0.00 CFEM: Sand, trace Silt/Clay

Moisture Content (%): 5.87



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM4-SS4

Depth below GS : 3.05-3.81 m
(10.00 - 12.50 ft)

Sieve Analysis Dry weight of sample (g) = 230.95
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing
2 50.8 - -
1 25.4 - -
1/2" 12.7 0.00 0.00 0.00 100.00
1/4" 6.35 2.37 1.03 1.03 98.97
4 4.76 0.00 0.00 1.03 98.97
10 2.00 0.36 0.16 1.18 98.82
20 0.85 3.91 1.69 2.88 97.12
40 0.425 56.46 24.45 27.32 72.68
60 0.25 80.46 34.84 62.16 37.84
100 0.15 54.63 23.65 85.82 14.18
200 0.075 19.53 8.46 94.27 5.73
pan 13.23 5.73 100.00
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USCS: SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)

R200 = 94.27 % Gravel = 1.03
R;=1.03 % Sand = 93.25
R4/Ro00 = 0.01 % Silt & Clay = 5.73
SF =93.25 % Clay = NA
GF=1.03 CFEM: Sand, trace Silt/Clay, trace Gravel

Moisture Content (%): 6.41



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM5-SS1
Depth below GS: 0.81 - 1.57 m
(2.65 - 5.15 ft)
Sieve Analysis Dry weight of sample (g) = 276.52
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 24.11 8.72 8.72 91.28
1/4" 6.35 48.25 17.45 26.17 73.83

4 4.76 8.56 3.10 29.26 70.74
10 2.00 23.73 8.58 37.85 62.15
20 0.85 36.72 13.28 51.12 48.88
40 0.425 55.97 20.24 71.37 28.63
60 0.25 30.82 11.15 82.51 17.49
100 0.15 12.22 4.42 86.93 13.07
200 0.075 12.57 4.55 91.48 8.52
pan --- 23.57 8.52 100.00 ---
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Deo = 1.75 Cc= 1.23

USCS: SW-SM (Well-graded sand with silt and gravel) or SW-SC (Well-graded
sand with clay and gravel)

Ra00 = 91.48 % Gravel = 29.26
R, = 29.26 % Sand = 62.21
R4/R200 = 0.32 % Silt & Clay = 8.52
SF=62.21 % Clay = NA
GF = 29.26 CFEM: Gravelly Sand, trace Silt/Clay

Moisture Content (%): 11.71



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM5-SS4
Depth below GS : 3.04 - 3.80 m
(9.98 - 12.48 ft)

Sieve Analysis Dry weight of sample (g) = 285.63
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing
2 50.8 - -
1 25.4 - -
1/2" 12.7 0.00 0.00 0.00 100.00
1/4" 6.35 10.06 3.52 3.52 96.48
4 4.76 4.80 1.68 5.20 94.80
10 2.00 12.50 4.38 9.58 90.42
20 0.85 16.91 5.92 15.50 84.50
40 0.425 75.10 26.29 41.79 58.21
60 0.25 98.28 34.41 76.20 23.80
100 0.15 36.72 12.86 89.06 10.94
200 0.075 16.59 5.81 94.86 5.14
pan --- 14.67 5.14 100.00 -
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USCS: SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)

R200 = 94.86 % Gravel = 5.20
R, =5.20 % Sand = 89.66
R4/R200 = 0.05 % Silt & Clay = 5.14
SF = 89.66 % Clay = NA
GF=5.20 CFEM: Sand, trace Gravel, trace Silt/Clay

Moisture Content (%): 16.14



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM7-2-SS1
Depth below GS : 0.86 - 1.48 m
(2.83 - 4.83 ft)
Sieve Analysis Dry weight of sample (g) = 187.66
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 17.50 9.33 9.33 90.67
1/4" 6.35 4.64 2.47 11.80 88.20

4 4.76 1.07 0.57 12.37 87.63
10 2.00 4.39 2.34 14.71 85.29
20 0.85 11.71 6.24 20.95 79.05
40 0.425 67.02 35.71 56.66 43.34
60 0.25 45.13 24.05 80.71 19.29
100 0.15 8.94 4.76 85.47 14.53
200 0.075 7.08 3.77 89.25 10.75
pan 20.18 10.75 100.00
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USCS: SW-SM (Well-graded sand with silt) or SW-SC (Well-graded sand with clay)

R200 = 89.25 % Gravel = 12.37
R, = 12.37 % Sand = 76.88
R4/Ro00 = 0.14 % Silt & Clay = 10.75
SF = 76.88 % Clay = NA
GF = 12.37 CFEM: Sand, some Gravel, some Silt/Clay

Moisture Content (%): 29.57



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM7-2-SS2
Depth below GS: 1.52-2.13 m
(4.98 - 6.98 ft)
Sieve Analysis Dry weight of sample (g) = 224.53
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 21.44 9.55 9.55 90.45
1/4" 6.35 15.47 6.89 16.44 83.56

4 4.76 3.81 1.70 18.14 81.86
10 2.00 10.20 454 22.68 77.32
20 0.85 18.74 8.35 31.02 68.98
40 0.425 80.11 35.68 66.70 33.30
60 0.25 39.17 17.45 84.15 15.85
100 0.15 9.92 4.42 88.57 11.43
200 0.075 6.91 3.08 91.64 8.36
pan 18.76 8.36 100.00
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Dy = 0.11
Dao =0.39 Cu= 6.45
Deo = 0.71 Cc= 1.95

USCS: SW-SM (Well-graded sand with silt and gravel) or SW-SC (Well-graded
sand with clay and gravel)

R200 = 91.64 % Gravel = 18.14
R,=18.14 % Sand = 73.51
R4/R500 = 0.20 % Silt & Clay = 8.36
SF = 73.51 % Clay = NA
GF = 18.14 CFEM: Sand, some Gravel, trace Silt/Clay

Moisture Content (%): 21.44



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM7-2-SS5

Depth below GS : 3.76 - 4.52 m
(12.33 - 14.83 ft)

Sieve Analysis Dry weight of sample (g) = 308.23
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing
2 50.8 0.00 0.00 0.00 100.00
1 254 55.53 18.02 18.02 81.98
1/2" 12.7 61.85 20.07 38.08 61.92
1/4" 6.35 37.19 12.07 50.15 49.85
4 4.76 8.46 2.74 52.89 47.11
10 2.00 31.83 10.33 63.22 36.78
20 0.85 30.27 9.82 73.04 26.96
40 0.425 31.13 10.10 83.14 16.86
60 0.25 16.82 5.46 88.60 11.40
100 0.15 11.15 3.62 92.21 7.79
200 0.075 9.06 2.94 95.15 4.85
pan --- 14.94 4.85 100.00 ---
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USCS: GP (Poorly graded gravel with sand)

R200 = 95.15 % Gravel = 52.89
R, = 52.89 % Sand = 42.26
R4/Ro00 = 0.56 % Silt & Clay = 4.85
SF = 42.26 % Clay = NA
GF = 52.89 CFEM: Gravel and Sand, trace Silt/Clay

Moisture Content (%): 9.61



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM8-2-SS1
Depth below GS : 0.88 - 1.65m
(2.90 - 5.40 ft)
Sieve Analysis Dry weight of sample (g) = 284.31
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 494 1.74 1.74 98.26
1/4" 6.35 17.43 6.13 7.87 92.13

4 4.76 5.77 2.03 9.90 90.10

10 2.00 11.93 4.20 14.09 85.91
20 0.85 19.27 6.78 20.87 79.13
40 0.425 78.22 27.51 48.38 51.62
60 0.25 74.93 26.36 74.74 25.26
100 0.15 30.28 10.65 85.39 14.61
200 0.075 18.71 6.58 91.97 8.03
pan 22.83 8.03 100.00
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USCS: SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)

R200 = 91.97 % Gravel = 9.90
R4 =9.90 % Sand = 82.07
R4/Rz00 = 0.11 % Silt & Clay = 8.03
SF = 82.07 % Clay = NA
GF =9.90 CFEM: Sand, trace Gravel, trace Silt/Clay

Moisture Content (%): 20.91



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM8-2-SS2
Depth below GS : 1.68 - 2.29 m
(5.52 - 7.52 ft)
Sieve Analysis Dry weight of sample (g) = 249.34
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing
2 50.8 - -
1 25.4 - -
1/2" 12.7 0.00 0.00 0.00 100.00
1/4" 6.35 9.45 3.79 3.79 96.21
4 4.76 2.05 0.82 4.61 95.39
10 2.00 4.25 1.70 6.32 93.68
20 0.85 8.78 3.52 9.84 90.16
40 0.425 52.11 20.90 30.74 69.26
60 0.25 54.67 21.93 52.66 47.34
100 0.15 50.64 20.31 72.97 27.03
200 0.075 39.20 15.72 88.69 11.31
pan - 28.19 11.31 100.00 ---
249.34
Gravel | Sand Silt | Clay
100 c\\‘w
% |
80
% 70
T
2 60
2
S 50
? }
‘@ 40
g
s 30 \
20
10
0
100 10 1 0.1 0.01 0.001 0.0001
Diameter (mm)

D3y = 0.16 Cu= 4.86
Deo = 0.34 Cc= 1.08

USCS: SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)

R200 = 88.69 % Gravel = 4.61
R;=4.61 % Sand = 84.08
R4/Ro00 = 0.05 % Silt & Clay = 11.31
SF = 84.08 % Clay = NA
GF =461 CFEM: Sand, some Silt/Clay, trace Gravel

Moisture Content (%): 16.51



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM8-2-SS3

Depth below GS: 2.38-3.14 m
(7.81 - 10.31 ft)

Sieve Analysis Dry weight of sample (g) = 252.80
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 10.35 4.09 4.09 95.91
1/4" 6.35 3.36 1.33 5.42 94.58

4 4.76 1.19 0.47 5.89 94.11
10 2.00 2.27 0.90 6.79 93.21
20 0.85 4.00 1.58 8.37 91.63
40 0.425 32.55 12.88 21.25 78.75
60 0.25 43.08 17.04 38.29 61.71
100 0.15 54.34 21.50 59.79 40.21
200 0.075 69.31 27.42 87.20 12.80
pan 32.35 12.80 100.00
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USCS: SM (Silty sand) or SP (Clayey sand)

R200 = 87.20 % Gravel = 5.89
R, = 5.89 % Sand = 81.31
R4/R200 = 0.07 % Silt & Clay = 12.80
SF=81.31 % Clay = NA
GF =5.89 CFEM: Sand, some Silt/Clay, trace Gravel

Moisture Content (%): 19.13



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM8-2-SS5

Depth below GS : 3.86 - 4.62 m
(12.67 - 15.17 ft)

Sieve Analysis Dry weight of sample (g) = 276.09
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing
2 50.8 - -
1 25.4 - -
1/2" 12.7 0.00 0.00 0.00 100.00
1/4" 6.35 1.08 0.39 0.39 99.61
4 4.76 0.93 0.34 0.73 99.27
10 2.00 0.75 0.27 1.00 99.00
20 0.85 8.38 3.04 4.03 95.97
40 0.425 68.66 24.87 28.90 71.10
60 0.25 76.91 27.86 56.76 43.24
100 0.15 62.76 22.73 79.49 20.51
200 0.075 30.97 11.22 90.71 9.29
pan 25.65 9.29 100.00
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USCS: SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)

R200 = 90.71 % Gravel = 0.73
R;=0.73 % Sand = 89.98
R4/Rago = 0.01 % Silt & Clay = 9.29
SF = 89.98 % Clay = NA
GF=0.73 CFEM: Sand, trace Silt/Clay

Moisture Content (%): 10.46



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM9-SS1
Depth below GS : 0.83 - 1.59 m
(2.73 - 5.23 ft)
Sieve Analysis Dry weight of sample (g) = 251.15
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 7.74 3.08 3.08 96.92
1/4" 6.35 45.44 18.09 21.17 78.83

4 4.76 7.19 2.86 24.04 75.96
10 2.00 16.09 6.41 30.44 69.56
20 0.85 22.99 9.15 39.60 60.40
40 0.425 61.97 24.67 64.27 35.73
60 0.25 55.69 22.17 86.45 13.55
100 0.15 10.42 4.15 90.60 9.40
200 0.075 6.87 2.74 93.33 6.67
pan --- 16.75 6.67 100.00 ---
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USCS: SP-SM (Poorly graded sand with silt and gravel) or SP-SC (Poorly
graded sand with clay and gravel)

Ra00 = 93.33 % Gravel = 24.04
R, = 24.04 % Sand = 69.29
R4/R200 = 0.26 % Silt & Clay = 6.67
SF = 69.29 % Clay = NA
GF = 24.04 CFEM: Gravelly Sand, trace Silt/Clay

Moisture Content (%): 13.01



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM9-SS2
Depth below GS: 1.55-2.31'm
(5.08 - 7.58 ft)
Sieve Analysis Dry weight of sample (g) = 262.91
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 43.48 16.54 16.54 83.46
1/4" 6.35 32.27 12.27 28.81 71.19

4 4.76 17.10 6.50 35.32 64.68
10 2.00 35.57 13.53 48.85 51.15
20 0.85 39.78 15.13 63.98 36.02
40 0.425 41.01 15.60 79.57 20.43
60 0.25 20.20 7.68 87.26 12.74
100 0.15 6.41 2.44 89.70 10.30
200 0.075 7.55 2.87 92.57 7.43
pan --- 19.54 7.43 100.00 ---
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Do = 0.15
D3 = 0.64 Cu= 23.33
Deo = 3.5 Cc= 0.78

USCS: SP-SM (Poorly graded sand with silt and gravel) or SP-SC (Poorly
graded sand with clay and gravel)

R200 = 92.57 % Gravel = 35.32
R4 = 35.32 % Sand = 57.25
R4/R,00 = 0.38 % Silt & Clay = 7.43
SF = 57.25 % Clay = NA
GF = 35.32 CFEM: Sand and Gravel, trace Silt/Clay

Moisture Content (%): 9.07



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHM9-SS5

Depth below GS : 3.90 - 4.66 m
(12.79 - 15.29 ft)

Sieve Analysis Dry weight of sample (g) = 222.29
Sieve Opening (mm) Retained (g) % Retained  Cumulative % Ret % Passing

2 50.8 - -

1 254 0.00 0.00 0.00 100.00
1/2" 12.7 16.35 7.36 7.36 92.64
1/4" 6.35 4.31 1.94 9.29 90.71

4 4.76 1.93 0.87 10.16 89.84
10 2.00 5.24 2.36 12.52 87.48
20 0.85 19.10 8.59 21.11 78.89
40 0.425 52.94 23.82 44.93 55.07
60 0.25 47.42 21.33 66.26 33.74
100 0.15 35.68 16.05 82.31 17.69
200 0.075 25.89 11.65 93.96 6.04
pan --- 13.43 6.04 100.00 -
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Dio = 0.093
Dao =0.22 Cu= 5.27
Deo = 0.49 Cc= 1.06

USCS: SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)

R200 = 93.96 % Gravel = 10.16
R, = 10.16 % Sand = 83.80
R4/Rao = 0.11 % Silt & Clay = 6.04
SF = 83.80 % Clay = NA
GF = 10.16 CFEM: Sand, some Gravel, trace Silt/Clay

Moisture Content (%): 17.25
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