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1.0 INTRODUCTION

As requested, Golder Associates Ltd (Golder) has provided geotechnical input for
upgrading a 9 km section of the Pitt River Dike located along De Boville Slough between
Cedar Drive and Lincoln Avenue and along the Pitt River between Lincoln Drive and
Argue Street, Port Coquitlam, BC. The proposed dike upgrade involved increasing the
height of the dike crest by up to 0.5m to reach El5.5m geodetic datum. The
requirement for the dike raise was identified after potential flood levels predicted for the
Fraser River during the 2007 freshet were estimated to exceed current dike crest levels.!
The project was considered urgent with a required completion date of June 15, 2007.

The City of Port Coquitlam (the City) was granted approval from the Ministry of
Environment (MoE) to proceed with the proposed dike upgrade, under provisions within
the Dike Maintenance Act (ref: 07-02-01A letter dated May 15, 2007). The approval was
granted with the following terms and conditions:

s The design and construction standards should conform, where possible, to the “Dike
Design and Construction Guide-Best Management Practices for British Columbia,
July 20037,

T

s

i

e The timing of construction should be carefully scheduled to take into account and / or
accommodate the elevated water levels that occur during the annual freshet;

» The quality control and assurance (QA/QC) monitoring shall be under the supervision
s of a Professional Engineer;

e Any damage to the dike caused by the construction should be restored to equal or
better than its original condition;

e A completion report shall be submitted including project description, photos,
drawings, geotechnical conditions, material specifications, and any other relevant
mformation;

¢ As-built drawings shall be submitted including detailed information on the
specifications for the materials used;

e The geotechnical consultant shall complete seepage and slope stability analysis of
several typical dike sections and provide factors of safety; and

e The project consultants shall provide recommendations for future work to upgrade the
dike (including any subsurface and geotechnical investigations) to fully meet
provincial guidelines with respect to dike stability, side slopes and crest widths.

Northwest Hydraulic Consultants (NHC) identified an increase in the design water level along the Pitt River Dike
of 350 mm, outlined in their 2006 Fraser River Hydraulic Model Report.
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The City appointed Associated Engineering (BC) Ltd (AE) as the project consultant and
Jack Cewe Ltd (Cewe) as the construction contractor, AE requested Golder assist with
the geotechnical aspects of the project. The scope of work for the geotechnical input was
outlined in our proposal submitted to AE on April 18, 2007 (reference: e-mail from
Randy Williams) and included:

e Review available documentation related to the existing dike conditions (including
previous geotechnical investigations where available);

s Review and verify sclected sections for geotechnical conditions and stability; and

s Provide recommendations for implementation of the proposed upgrade.

The scope of this assessment was limited solely to the geotechnical aspects of the project
and did not include any investigation, analytical testing or assessment of potential soil
and groundwater contamination or for any bio-environmental considerations.

This report should be read in conjunction with the “Information and Limitations of This
Report” which is appended following the text of the report. The reader’s attention is
specifically drawn to this information as it is essential that it be followed for the proper
use and interpretation of this report.

2.0 SITE DESCRIPTION

The Pitt River Dike (herein referred to as the site) includes an east-west leg and a north-
south leg in Port Coquitlam, BC as shown on Figure 1.

The east-west leg of the Pitt River Dike runs adjacent the south bank of De Boville
Slough over 1.9 km between Cedar Drive and Lincoln Avenue, Port Coquitlam, BC. The
land downstream (landside) of the dike includes green areas, with some designated as
parks and other areas likely to be developed for residential use in the future.

The north-south leg of the Pitt River Dike runs adjacent the west bank of the Pitt River
over 6.8 km between Lincoln Avenue and Argue Street in Port Coquitlam, BC. The part
of the dike located north of the Lougheed Highway is mostly farmland, and the areas
south of the highway are mostly industrial / commercial.

In terms of construction nomenclature, the east-west leg extends from STA: 7+800 at its
eastern boundary to STA: 9+700 at its western boundary; the north-south leg extends

from STA: 1+000 at its southern boundary to STA: 7+800 at its northern boundary.

Figures 2A to 2E show a plan and profile of the Site with construction nomenclature.

Golder Associates
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3.0 AVAILABLE INFORMATION
3.1 Geological Map

The surficial geology map prepared by the Geological Survey of Canada (Map 1484A,
dated 1980) indicates the site is underlain by Quaternary age Fraser River overbank
sediments comprising silty clay loam to 2 m thick overlying deltaic and tidal flat deposits
comprising sandy silt loam up to 40 m thick. The eastern end of the east-west leg of the
dike may be underlain by Quaternary age mountain stream channel fill comprising gravel
and sand deposits up to 15 m thick.

3.2 Construction History

The original dike was probably constructed in the early 1900’s, although records were not
available. The original dike has been upgraded as follows:

In 1976 the original crest was raised by about 0.15 m to 0.3 m to the design elevation of
5.15m geodetic datum. As-constructed drawings for the 1976 dike raise
(ref: Drawings 4944-1-D204 to 4944-1-D214 dated August 1976) indicate the dike
section geometry included a new crest width of at least 3.6 m placed to overlap with the
existing crest. Fill was placed on the downstream side to form slopes of 1 vertical to
2 horizontal. The dike was constructed of “Type II” fill specified as having less than 8%
fines and maximum particle size of 150 mm. A 0.15 m running surface was placed over
the crest.

In 1999 the crest was raised by 0.1 m to 0.45 m to the same design elevation of 5.15m
geodetic  datum. As-constructed  drawings for the 1999 dike raise
(ref: Drawings 982863-00 to 982863-26 dated March 1999) indicate the raise consisted of
a 3.6 m wide capping layer placed generally on the crest of the dike. The material used
was not specified.

3.3 1975 Investigation

Crippen Engineering Ltd (Crippen) carried out a geotechnical investigation at the site for
the first dike raising project in 1975 (report dated May 30, 1975). The geotechnical
investigation included 17 boreholes to depths of between 11 m to 23 m and moisture
content testing on disturbed samples. The report also made reference to some boreholes
drilled in 1962 by the Water Resources Branch. The locations of the previous test holes,
and the borehole logs, are included in Appendix L

Golder Associates
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4.0 SUBSURFACE CONDITIONS AND FILL MATERIALS

4.1 Soil Stratigraphy

The previous geotechnical assessment indicated the dike fill generally consists of clayey
and sandy silt with minor organic content; and the native materials consist of loose silt
and fine silty sand varying in thickness from 1.5 m to 9 m underlain by clean fine sand.
The stratigraphy is shown on the profile of the alignment on Figures 2A to 2E.

4.2  Groundwater

The groundwater level recorded in the Crippen investigation as varying between EI 0.6 m
and El 2.2 m geodetic datum. The water levels are expected to vary with season and
precipitation. The location and elevation of measured groundwater levels are shown on
Figures 2A to 2E.

4.3 2007 Dike Raising Materials

The fill materials proposed to be used to raise the dike came from two sources, Jervis
Inlet Pitrun and Pipeline Road Pitrun. Laboratory testing was carried out on selected

samples; results are summarized in Table 1 and report sheets included in Appendix 11

TABLE 1: Summary of Laboratory Test Results on Various Fill Materials

Particle Size Compaction
. Distribution Characteristics Permeability
Material Source m/
% % | % | SPMDD | OMC (m/sec)
Gravel | Sand | Fines | (kg/m’) | (%)
Tervis Tnlet 11 ]2 7 1883 5.6 93x10-6
37 58 5 1936 9.0
15 56 29 - - 3.75x 10-8
Pipeline 13 64 23 ) )
Road Pit | unscreened
Run 2107 73
20149 7.7
sereened 29 57 14 2047 9.1
Road mulch 2240 7.3
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5,0 GEOTECHNICAL ASSESSMENT
5.1 Design Section

The design cross-sections were provided by AE (reft 20021102 to 20251124). The
section geometry comprised a 4 m wide crest, with capping placed over the crest to
El5.5m geodetic datum and with side slopes of 2 horizontal to 1 vertical. It is
understood the design crest elevation of 5.5m geodetic datum was based on
accommodating the 11n200 year HWL of 4.9 m geodetic datum with a freeboard
allowance of 0.6 m. The raise was confined to the crest and upstream (riverside) slope.

5.2 Geotechnical Model

The geotechnical parameters required for the assessment included unit weight, shear
strength and hydraulic conductivity. These parameters were selected for each soil layer
based on available historical information (including grain size analyses and fines content)
and typical values for the soil types described on the borehole logs. The geotechnical
parameters for each soil layer are summarized in Table 2.

TABLE 2: Geotechnical Parameters

Unit Undrained | Friction Hydraulic
Soil Description Weight | Cohesion Angle | Conductivity
(kN/m3) (kPa) (degrees) {(m/s)
— | 2007: 5% to 30% fines 19 32 1x10°
= | 1998: unknown 19 32 1x10°
% | 1976: <8% fines 19 32 1x10°
2 [ Original: Silt 19 15 1 x10°
w | Peat: outside dike footprint 17 15 1 %107
2 | Peat: beneath dike footprint 17 20 1x107
¢ 1 Silt: outside dike footprint 17 15 1x10°
§ Silt: beneath dike footprint 17 25 1x10°
Sand 19 35 1x 107

5.3 Settlement
Long-term settlement over the remaining design life of the dike is likely to be fairly

limited and can be managed by topping-up the dike as part of on-going dike maintenance.
This assumes the design dike crest elevation does not change 1n time.

Golder Associates
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5.4  Seepage

Seepage analyses were carried out using the computer program Geostudio 2004 Seep/W
version 6.21. The analyses assumed the water level on the upstream side of the dike
would be at 4.9 m geodetic datum for a sufficient period to develop steady state seepage
conditions through and beneath the dike. Two sections were selected for analyses; one at
STA 2+900 and the other at STA 5+600. The stratigraphy at these locations was based
on that shown on Figures 2A to 2E and the geotechnical parameters were as detailed in
Table 2.

The results of the analyses indicate that exit gradients at the toe of the dike are acceptable
and in the order of 0.1 to 0.2. The results are presented on Figure 3.

5.5  Stability

Stability analyses were conducted using the computer program Geostudio 2004-Slope/W,
version 6.21 with the Morgenstemn-Price solution method. Static limit-equilibrium
stability analyses were carried out for short-term conditions for both upstream and
downstream failure directions. No earthquake loads were applied. Two sections were
selected for analyses; one at STA 2+900 and the other at STA 5+600.

The water level was modeled at 4.9 m geodetic datum, with the exception of the rapid
drawdown case for upstream failure which modeled the water level at the ground surface.
In all cases, the stability models assumed the phreatic surface as that output from the
Seep/W model under steady state seepage conditions.

The results of the stability analyses are presented on Figures 4A and 4B and are
summarized in Table 3.

TABLE 3: Summary of Slope Stability Results

Failure Factor of Safety
R Load Case
Direction STA: 2+900 | STA: 5+600
Downstream | 1 in 200 year flood 1.7 1.4
Upstream 1 in 200 year flood 1.8 1.5
P Rapid drawdown after 1 in 200 year flood | 1.4 1.3

The factors of safety are considered acceptable.
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5.6 Harbour Street Pump Station

It was recommended that the possibility of piping at the Harbour Street pump station be
addressed as follows:

e Remove vegetation from the entire downstream slope within a width of 10 m either
side of the pipe. If possible the roots and topsoil should remain in place;

= e Place geofabric on the entire downstream slope within a width of 5 m either side of
the pipe and beneath the pipe. The geofabric should be anchored at the top of the
; slope in a 0.5 m deep anchor trench backfilled with gravel;

e Place and hoe-pack a 0.5 m thick layer of free-draining material over the geofabric.
The drainage layer should extend as far down the slope as practical and may have to
taper out at the top of the retaining walls located either side of the pipe; and

e Place drainage material around and beneath the exit of the pipe.

The work at the Harbour Street pump station was carried out between June 2 to 4, 2007.
Daily reports provided by AE indicate vegetation was stripped, Nilex 4512 geofabric was
placed over a 10 m width on either side of the pipe and 3 inch minus Pipeline pitrun was
placed over the geofabric. Final inspection by Golder on June 12, indicated the
recommendations had generally been followed, except for the increase in width of the
geofabric and drainage blanket,

(RN

Temporary retaining “structures” had also been constructed around the pipe to contain the
fill placed around and beneath the exit of the pipe. These structures included a timber
wall about 1 m high located perpendicular to, and at the base of the pipe and extending to
the underside of the walkway. The geofabric was located parallel to, and at the base of
the pipe and extending to be secured to the top of the walkway. These retaining
structures are considered suitable for the emergency period only, and should be replaced
with a more permanent solution as soon as possible.

Leaking joints in the pipe had been “sealed” with rubber and ties. Whilst this is
considered an appropriate solution for the emergency period, it is considered a temporary
measure and should also be replaced with a more permanent solution as soon as possible.

The as-built drawings for the Harbour Street Pump Station are included as Figures SA
and 5B.

B It was reported by a member of the public that the pipeline at the original Harbour Street
- pump station had been constructed without the use of a seepage collar. This is a concern
as this condition may lead to piping failure within the vicinity of the pipeline, as the
backfill adjacent to the pipeline may allow seepage flow.

Golder Associates
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The pipeline area was inspected by Golder on May 4 and June 2, 2007. It was noted that
there was heavy vegetative growth on the downstream face that would prevent early
identification of piping failure. Also there was a 0.3 m long and 0.1 m diameter hole
beneath the exit of the pipe and significant erosion was apparent with no exit control or
filter zone. Construction Recommendations and monitoring

6.0 2007 DIKE UPGRADE
6.1 Subgrade Preparation Dike Construction

It was recommended that subgrade preparation for the new dike construction include
removal of vegetation from the side slopes to expose the original dike fill and scarifying
the existing crest. '

Based on the daily reports provided by AE, the upstream of the existing dike was stripped
between March 29 and April 5, 2007.

6.2 Fill Materials

Imported fill materials was to come from established borrow pits. The materials should
be free from organic, man made materials and environmental contaminants. The
proposed borrow materials described in Section 4.3 are considered suitable,

Daily reports indicate fill was placed as follows:

e Jervis Inlet Pit Run-March 30 to May 8, 2007,
e Pipeline Road Pit Run-April 10 to April 26, 2007; and
¢ Road Mulch-April 30 to May 22, 2007.

6.3 Fill Compaction

It was recommended that the fill should be placed in uniform horizontal lifis not
exceeding 300 mm in loose thickness. The fill should be compacted to a minimum of
95% of Standard Proctor Maximum Dry Density (SPMDD). Compaction testing was
carried out by Golder on an as-requested basis and the results are summarized on the
following page in Table 4.

Golder Associates
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TABLE 4: Compaction Test Results
TEST TEST COMPACTION ACHIEVED: MEASURED FIELD
DATE LOCATION BY DENSITY AS A PERCENT OF SPMDD (%)
STATION
Surface 0.5m Below Grade

1+100 100 -
1+400 101 -
1+550 101 100
1+750 100 100
1+900 100 97
2+000 99 98

April 3 2+090 98 98
2+130 99 98
2+200 100 99
2+400 99 98
2+500 101 -
2+600 100 -
2+750 99 -
7+100 99
7+200 98
7+250 98
8+800 98
9+000 96

April 19 9+145 95

9+280 96
9+350 100/99
9-+440 100
9+500 95
9+600 95
9+700 95

6.4 Hydroseeding

It was recommended that the finished side slopes be hydroseeded. Placement of topsoil
was not recommended on the upstream slope as it would be unlikely to remain in place.
The daily reports from AE indicate topsoil was placed on the downstream slope from
Coast Meridan Road to Kebet Way Avenue and hydroseeding was carried out on the side
slopes from May 7 to May 28, 2007.
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7.0 RECOMMENDATIONS
7.1 Low Permeability Core

Based on the available information about construction history of the Pitt River dike, the
original dike was constructed of silt while the subsequent raises may have been
constructed using relatively clean sands. The current elevation of the original dike is
likely between 4.4m and 4.9 m geodetic datum. The 1 in 200 year HWL is estimated
at 49 m. Therefore, it is possible that the permeable materials exist above-below the
high water level in some parts of the dike.

It is recommended that further investigation be carried out to assess the extent of
permeable material below elevation 4.9 m geodetic datum. If the depth and plan extent is
significant, consideration may be given to constructing a 2 m wide low permeability zone
on the upstream face. The low permeability zone would key into the original dike and
extend at least to elevation 4.9 m geodetic datum.

7.2 Harbour Street Pump Station

The area surrounding the Harbour Street Pump Station should be inspected during
periods of high water, to look for possible signs of piping. Evidence of piping may
include water (particularly if dirty) exiting from the downstream face, areas of drainage
material noticeably wetter than swrrounding drainage material, crest settlement or
sinkhole formation and downstream slope instability.

Future work at the Harbour Street Pump Station would include, as a minimum, removing
the existing retaining structures and replacing with engineer designed structures;
identifying and properly sealing the leaking joints in the pipe. In the long-term the
potential piping problem may be addressed by increasing the length of the seepage flow
path to the pipe backfill. This could be achieved by constructing a key of low
permeability material into the upstream face near the pipe, or excavating a trench parallel
to the pipe extending down below the base of the pipe to construct a cutoff wall that
would act as a seepage collar. However the above solutions do not address the potential
leaks within the pipe itself. In order to alleviate both problems, the above solutions may
be used in combination with infilling the pipe, alternatively the pipe can be removed and
replaced, or removed with backfilling the excavation with appropriate dike construction
materials (assumes pump station is closed and removed).

Golder Associates
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8.0 CLOSURE

The factual data, interpretations and recommendations contained in this report are based
on the soil conditions encountered at the test locations, and local experience. This report
has been prepared for the exclusive use of Associated Engineering Ltd. and its
representatives (specifically including the City of Port Coquitlam) for specific application
to the development described within this report. Any use which a third party makes of
this report, or any reliance on or decisions to be made based on it are the responsibility of
such third parties. Golder accepts no responsibility for damages, if any suffered by any
third party as a result of decisions made or actions based on this report. This report has
been prepared in accordance with generally accepted soil and foundation engineering
practices. No other warranty, expressed or implied is made.

Yours very truly,

GOLDER ASSOCIATES LTD.

} AnneI Perrett

, AL 1y
John A. Hull, P g
Principal EQ"‘\ t:*g
JIP/JAH/mnv

(7-1411-0098/3000

O:AFinal' 2007, 143 1007141 {-0098300010726_0Trpt-0726_07 AE-Freshet 2007 doc

Golder Associates




e

July 2007 07-1411-0098/3000

IMPORTANT INFORMATION AND LIMITATIONS
OF THIS REPORT

Standard of Care: Golder Associates Ltd. (Golder) has prepared this report in a manner
consistent with that level of care and skill ordinarily exercised by members of the
engineering and science professions currently practising under similar conditions in the
jurisdiction in which the services are provided, subject to the time limits and physical
constraints applicable to this report. No other warranty, expressed or implied is made.

Basis and Use of the Report: This report has been prepared for the specific site, design
objective, development and purpose described to Golder by the Client. The factual data,
interpretations and recommendations pertain to a specific project as described in this
report and are not applicable to any other project or site location. Any change of site
conditions, purpose, development plans or if the project is not initiated within eighteen
months of the date of the report may alter the validity of the report. Golder can not be
responsible for use of this report, or portions thereof, unless Golder is requested to review
and, if necessary, revise the report.

The information, recommendations and opinions expressed in this report are for the sole
benefit of the Client. No other party may use or rely on this report or any portion thereof
without Golder’s express written consent. If the report was prepared to be included for a
specific permit application process, then upon the reasonable request of the client, Golder
may authorize in writing the use of this report by the regulatory agency as an Approved
User for the specific and identified purpose of the applicable permit review process. Any
other use of this report by others is prohibited and is without responsibility to Golder.
The report, all plans, data, drawings and other documents as well as all electronic media
prepared by Golder are considered its professional work product and shall remain the
copyright property of Golder, who authorizes only the Client and Approved Users to
make copies of the report, but only in such quantities as are reasonably necessary for the
use of the report by those parties. The Client and Approved Users may not give, lend,
sell, or otherwise make available the report or any portion thereof to any other party
without the express written permission of Golder. The Client acknowledges that
electronic media is susceptible to unauthorized modification, deterioration and
incompatibility and therefore the Client can not rely upon the electronic media versions
of Golder’s report or other work products.

The report is of a summary nature and is not intended to stand alone without reference to
the instructions given to Golder by the Client, communications between Golder and the
Client, and to any other reports prepared by Golder for the Client relative to the specific
site described in the report. In order to properly understand the suggestions,
recommendations and opinions expressed in this report, reference must be made to the
whole of the report. Golder can not be responsible for use of portions of the report
without reference to the entire report.

Golder Associates
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IMPORTANT INFORMATION AND LIMITATIONS
OF THIS REPORT (cont’d)

Unless otherwise stated, the suggestions, recommendations and opinions given in this
report are intended only for the guidance of the Client in the design of the specific
project. The extent and detail of investigations, including the number of test holes,
necessary to determine all of the relevant conditions which may affect construction costs
would normally be greater than has been carried out for design purposes. Contractors
bidding on, or undertaking the work, should rely on their own investigations, as well as
their own interpretations of the factual data presented in the report, as to how subsurface
conditions may affect their work, including but not limited to proposed construction
techniques, schedule, safety and equipment capabilities.

Soil, Rock and Groundwater Conditions: Classification and identification of s"oils,
rocks, and geologic units have been based on commonly accepted methods employed in
the practice of geotechnical engineering and related disciplines. Classification and
identification of the type and condition of these materials or units involves judgment, and
boundaries between different soil, rock or geologic types or units may be transitional
rather than abrupt. Accordingly, Golder does not warrant or guarantee the exactness of
the descriptions.

Special risks occur whenever engineering or related disciplines are applied to identify
subsurface conditions and even a comprehensive investigation, sampling and testing
program may fail fo detect all or certain subsurface conditions. The environmental,
geologic, geotechnical, geochemical and hydrogeologic conditions that Golder interprets
to exist between and beyond sampling points may differ from those that actually exist. In
addition to soil variability, fill of variable physical and chemical composition can be
present over portions of the site or on adjacent properties. The professional services
retained for this project include only the geotechnical aspects of the subsurface
conditions at the site, unless otherwise specifically stated and identified in the
report. The presence or implication(s) of possible surface and/or subsurface
contamination resulting from previous activities or uses of the site and/or resulting from
the introduction onto the site of materials from off-site sources are outside the terms of
reference for this project and have not been investigated or addressed.

Soil and groundwater conditions shown in the factual data and described in the report are
the observed conditions at the time of their determination or measurement. Unless
otherwise noted, those conditions form the basis of the recommendations in the report.
Groundwater conditions may vary between and beyond reported locations and can be
affected by annual, seasonal and meteorological conditions. The condition of the soil,
rock and groundwater may be significantly altered by conmstruction activities (traffic,
excavation, groundwater level lowering, pile driving, blasting, etc.) on the site or on
adjacent sites. Excavation may expose the soils to changes due to wetting, drying or
frost. Unless otherwise indicated the soil must be protected from these changes during
construction.

Golder Associates
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IMPORTANT INFORMATION AND LIMITATIONS
OF THIS REPORT (cont’d)

Sample Disposal: Golder will dispose of all uncontaminated soil and/or rock samples 90
days following issue of this report or, upon written request of the Client, will store
uncontaminated samples and materials at the Client’s expense. In the event that actual
contaminated soils, fills or groundwater are encountered or are inferred to be present, all
contaminated samples shall remain the property and responsibility of the Chent for
proper disposal.

Follow-Up and Construction Services: All details of the design were not known at the
time of submission of Golder’s report. Golder should be retained to review the final
design, project plans and documents prior to construction, to confirm that they are
consistent with the intent of Golder’s report.

During construction, Golder should be retained to perform sufficient and timely
observations of encountered conditions to confirm and document that the subsurface
conditions do not materially differ from those interpreted conditions considered in the
preparation of Golder’s report and to confirm and document that construction activities
do not adversely affect the suggestions, recommendations and opinions contained in
Golder’s report. Adequate field review, observation and testing during construction are
necessary for Golder to be able to provide letters of assurance, in accordance with the
requirements of many regulatory authorities. In cases where this recommendation is not
followed, Golder’s responsibility is limited to interpreting accurately the information
encountered at the borehole locations, at the time of their initial determination or
measurement during the preparation of the Report.

Changed Conditions and Drainage: Where conditions encountered at the site differ
significantly from thosc anticipated in this report, either due to natural variability of
subsurface conditions or construction activities, it is a condition of this report that Golder
be notified of any changes and be provided with an opportunity to review or revise the
recommendations within this report. Recognition of changed soil and rock conditions
requires experience and it is recommended that Golder be employed to visit the site with
sufficient frequency to detect if conditions have changed significantly.

Drainage of subsurface water is commonly required either for temporary or permanent
installations for the project. Improper design or construction of drainage or dewatering
can have serious consequences. Golder takes no responsibility for the effects of drainage
unless specifically involved in the detailed design and construction monitoring of the
system.

Golder Associates
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Elevation {m GD}

Elavation {m GD}

Elevation (m GD)

Material # 1
Description; 2007 Embankment Filt
Hyd KFn: 2

Vol WG Fn: 2
Ky/Kx Ratio: 1
Direction of Kx: 0
Materiaé #: 2
= Description: 1998 Embankment Fil
Hyd KFn: 3
Vel WC Fn: 3
Kyl Ratio: 1
“ Direction of Kx: 0
Material #: 5
Descriplion: Peat
Hyd K Fa: 6
Vot WC Fn: &
# | Ky Ratio: 1

Directi

! E 15 B q 5 18 5

Horizontal Offset {m)

STA 2 + 931 SEEP MODEL

Material #: 5
Description: Peat
Myd K Fr: 8
Val WC Fn: 6

s | Ky/Kx Ratio: K;x

Material # 1

Description: 2007 Embankment F

Hyd K Fn: 2

Vol WC Fn: 2
Ky/Kx Ratio: 1
Direction of Kx; 0

Material #: 2

Description: 1998 Embankment Fil

Hyd K Fa: 3

Vol WC Fn: 3
Ky/x Ratig: 1
Direction of Kx: 0

Horzontal Offset {m)

STA 2 + 931 GRADIENTS

Material #: 1

Description: 2007 Embankment Fii
Hyd K Fn: 2

Vol WC Fn: 2

Ky/Kx Ratio: 1

Direction of Kx: 0

Material #: 2

Description; 1998 Embankment F3i
Hyd K Fn: 3

Vol WC Fn: 3

Ky/Kx Ratio: 1

Direction of Kx: 0

Matesial #: 5
Description: Peat
Myd KFn: 6

Vel WC Fn. 6
Kyf¥x Ratio: 1
Direction of Kx:

A PITT RIVER DIKE
Horzantsl Ofset (m) Hortzontst Ofsetfm) RESULTS OF SEEPAGE ANALYSIS
STA 2 + 931 TOTAL HEAD STA 5+ 600 TOTAL HEAD
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Material # 3

Description: 1976 Embankment Filt
Hyd KFn: 4

Vol WC Fn: 4

Ky/Kx Ratio: 1

Direction of Kx: 0

Material #: 4

Description: Originat Embankment
Hyd KFn: 5

Vol WC Fr: §

KyfKx Ratio: 1

Direction of Kx: &

WATER SIDE

E 5 30

Materiai #: 3

Bescription: 1976 Embankment Fill
Hyd K Fn: 4

Vol WC Fn: 4

KyfKx Ratio: 1

Direction of Kx: 0

Material #: 4

Description: Original Embankment
Hyd KFn: 5

Vol WC Fn: 5

Ky/Kx Ratio: 1

Direction of Kx: 0

Materiai #: 3

Description: 1976 Embankment Fill
Hyd KFn: 4

Vol WC Fn: 4

Ky/Kx Ratio: 1

Direction of Kx: 0

Matedal # 4

Description: Original Embanksment
Hyd KFn: 5

Vol WG Fri: &

KyfKx Ratio: 1

Direction of Kt 0

Elevation {m GD)

Efavation {m GD)

Etavatien {m GD)

Material #: 5
15 —Description: Peat CC
Hyd KFn: 8
Vol WC Fn: 6
Ky/Kx Ratio:
| Direction of Kx: 0

Material #: &
Description: Peat NC
Hyd KFn: 6
| VoiWC Fn: 6
Ky/fKx Ratio; 1
Direction of Kx: 0

Material #: 1

Description: 2007 Embankrment F#l
Hyd KFn: 2

Vol WC Fn: 2

Ky/Xx Ratio: 1

Direction of Kx; 0

Material #: 2

Description: 1998 Embankment F#
Hyd KFn: 3

VolWG Fr: 3

Ky/iKx Ratio: 1

Direction of Kx: 0

Material #: 3

Description: 1976 Embankment Fii
Hyd KFn: 4

Vol WCFn: 4

Kyrx Ratio: 1

Cirection of Kx: 0

Material #: 4

Description: Original Embankment
Hyd KFn: §

VolWC Fn: 5

Ky/Kx Ratio: 1

Direction of Kx: 0

WATER SIDE

-3 -25 20 -5 10 5 a £ 0 n 75 30
Horizontal Offset (m)
STA 5 + 600 SEEP MODEL
Material #: 1 Material #: 3
Description: 2007 Embankment Fil Description: 1976 Embankment Fil
Hyd KFn: 2 Hyd KFn: 4
Vol WC Fn: 2 VOrWC Fn; 4
KyfKx Ratio: 1 KyfKx Ratio: 1
Direction of Kx 0 Direction of Kx: G
Material #: 5 i g Material #: 4
i Material #: 2 bt .. )
* "E;jcf‘;_-hnm}i Peat Description: 1968 Embankment F# aegcg%t‘r?'g Original Emaankment
Val WC Fn: 6 Hyc KEn: 3 Vol WG 5
Ky/Kox Ratio: 1 VolWe D3, Ky/Kx Ratlo: 1
Direction of Kx: 0 il Rati: 1 Direction of Kx: 0
w [~ Direction of Kx: 0
Material #: 6
Description: Silt
Hyd KFn: 7
| VotWC Fn: 7
* ["Ky/Kx Ratio: 1
Direction of Kx: 0

-3¢ -25 -5 -10 a 5 0 2 (=l 30
Horizontal Offset (m)
STA 5 + 600 GRADIENTS
Material #: 1 Material #: 3
Description: 2007 Embankment F# Description: $§76 Embankment Fill
Hyd KFn: 2 Hyd K Fn: 4
atio: atio:
Dlyrection of Kx: 0 D{'ection of Kx: O
Material #: 5 N Material #: 4
R K et Dosiotian: 1998 Embankment Fil Descrption: Original Embankment
ValWC o6 VAW Froa Vol WC Fir §
Direction of Kx: 0 Ky!Kx Ratio: 1 R et
0 [ ’ Direction of Kx: G Direction of Kx: 0
Material #: &
Description: Silt
Hyd KFn: 7
o [-Vol WC Fr: 7
Ky/Kx Ratio: 1
Direction of Kx: ¢
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Material #: 1

Pescriplion: 2007 Embankment Filt
Madel: MohsCoulomb

Wt 18

Cohesion: 0

Phi: 32

Materiai #: 2
Description: 1298 Embankment Fiill
Model: MohrCoulemb
) Wt 19
ety " gﬁh%sion: o
" % i: 32
Material # 5 .
Description: Peat
Model: MohrCoulomb
Wi 17

Cohesion: 15
Phi: 0

Horizontal Gfset {m)

STA 2 + 931 DOWNSTREAM MODEL

Material #: 1

Description: 2007 Embankment Fii
Model: MohrCoulomb

Wi 19

Cohesion: ¢

Phi: 32

Material #: 2

15 Desgription: 1988 Embankment F#i

Model: MehrCoulomb
wt 19
g Cohesion: 0
" . ; Phi: 32
Material #: 5
Description: Peat
Modei: MohrCoulomb
Wt 17
Cohesion: 15
Phi: O

Herizantal Offset (m)

STA 2 + 931 DOWNSTREAM CIRCLE

Material # 3

Description: 1976 Embankment Fil
Model: MohrCoulomb

Wi g

Cohesion: 0

Phi: 32

Material #; 4

Descrption: Criginal Embankment
Model: MehrCoulomb

Wt 18

Cohesion: 15

Phi: 0

Material #: 3

Description: 1976 Embankment F#l
Model: MohrCeulomb

we 19

Cehesion: 0

Phi: 32

Material #: 4
Desgripticn: Qriginal Embankment
wt)d% MohrCoulomb

Cohesion: 15
Pni: 0

Elevation (m GD)
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Materiai #: 1

Dascription: 2007 Embankment Fill
Medet: MohrCoulomb

Wit 19

Cchesion: 0

Phi: 32

Material #: 2

Description: 1998 Embankment Fiil
Model: MohrCoulomb

Wt: 19

Cohesion: 0

Phi: 32

Material #: 5

~Description: Peat OC
Modet: MohrCoulomb
wt 17

Cohesion: 20
Phi: 0

Material#: 6
Description: Peat NG
Moedel: MohrCoulomb
b Wit 17
Cohesion: 15

| Phi:0

El o H [ 1

Horizantal Offset {m)

STA 5 + 600 DOWNSTREAM MODEL

Material #: 1

Description: 2007 Embankment F#

Model: MohrCouicmb

Wit 18

Cohesion:

Phi: 32
Material #: 5

—Description: Peat OC

Model: MohrCoulomb

Material #: 2
Description: 1898 Embankment Fil
Model: MohrCouiomb

Wt 17 2t e’
. S Wt 18
ggil?%sron. 20 e e Cohesion: 0

Fhi: 32
Material #: 6
Description: PeatNC
Maodel: MohrCoulomb

L Wt 17
Cohesion: 15
Phi: 0

-5 7

Horzontal Offsed {m)

STA 5 + 600 DOWNSTREAM CIRCLE

Material #: 3

Description: 1976 Embankment Fi
Model: MobrCoulomb

Wit: 19

Cohesion: 0

Phi: 32

Material #: 4

Description: Criginal Embankment
Model: MohrCoulomb

Wwt: 19

Cohesion: 15

Phi: 0

Material #: 3

Description: 1976 Embankment Fil
Model: MohrCoulcmb

Wt 19

Cohesion: 0

Phi: 32

Material #: 4

Description; Qriginal Embankment
Model: MohrCoulomb

Wt 19

Cohesion: 15

Phi: 0
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Elevation {m GD}

Elevation {m GD)

Elevation (m GD)

Material #: 5
Description: Peat
Model: MohrCoulomb
Wt 17

Cohesion: 15

STA 2 + 931 UPSTREAM MODEL

Materiai #: 5
Description: Peat
Model: MohrCoulomb
Wt 17

Cohesion: 15
Phi: 0

8TA 2 + 931 UPSTREAM CIRCLE

Materiai #: 5
Description: Peat
Model: MohrCoulomb
Wt 17
Cohe[:}sion: 15

Material # 1

Description: 2007 Embankment Fill
Model: MohrCoulomb

Wit 19

Cchesion: G

Phi: 32

Matsrial # 2
o] jon: 1998 Embankment Fill
W lomi

Horzontal Offset (m)

Material #: 1

Description: 2007 Embankment Fil
Modei: MohrCoulomb

Wt 138

Cohesion: 0

Phi: 32

n: 1998 Embankment Fil
: lomb

Hoizontal Offset {m)

Material # 1
Dascription: 20067 Embankment Fil
Model: MonrCoulomb

Wt 19 Wt 19

Caohesion: 0
Phi: 32

Material #: 2

Horizontal Offset (m)

STA 2 + 931 UPSTREAM CIRCLE WiTH RAPID DRAWDOWN

Material #: 3

Descriptien: 1876 Embankment Fill
Modei: MohrCoulomb

Wi 19

Cohesion: &

Phi: 32

Material #: 4

Description: Original Embankment
Modei: MohrCoulomb

Wt: 19

Cohesion: 15

Phi: 0

Material #: 3

Description: 1976 Embankment Fil
Maodel: MohrCoulomb

Wt 19

Cohesicn: 0

Phi: 32

Material #: 4

Description: Original Embankment
Model: MonsCoulomb

Wt 19

Cohesion: 15

Phi: 0

Material #: 3
Descripfion: 1976 Embankment Filt
Model: MohrCoulomb

Cohesion: 0

Phi: 32

Materiai #: 4

Description: Original Embankment
Madel: MohrCoulomb

Wt 19

Cohesion: 15

Phi:0

Elevatlon (m GD)

Elavation (m GD}

Etavalion (m GB)

Material #: 1 Matesdal #: 3
Dascription: 2007 Embankment Fill

Model: MchrCoulomb Model: MohrCeulomb

Wt 19 Wit: 18
Cohesion: 0
Phi: 32

Cohesion: 0
Phi: 32
Material #: 5 Material #: 4
. —Description: Peat
Model: MohrCoulomb

Model: MohrCoulomb

Wt: 17 Wt 19
Cohesion: 15 Cohesion: 15
| Phi:Q Phi: 0
“ | Material #: 6

Description: Silt

Medel: MohrCoulomb

Wt 17

i Cohesion: 15
Phi: 0

M
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Horzontal Cifset {m)

STA § + 600 UPSTREAM MODEL

Material #: 3

Description: 1976 Embankment Fil
Model: MohrCoulomb

Wt 19 Wt 19

Matesal #:1
Description: 2007 Embankment F/
Model: MohrCoulomb

Cohesion: 0
Phit 32

Material #: 4
Description; Qriginai Embankment
\h‘lfodal: MohrCouiomb

g4 Conasion: 15
CARSION:
¢°.o' ® Phi: 0

&

S5,

Cohesion: 0
Phi: 32

Matesiai #: 5
—Description: Peat
Model: MohrCoulomb
wt 17
Cohesion: 15
| Phiz0
Materiaf #: 6
Description: Silt
Model: MohrCowlomb
| Wi 17
Cohesion: 15
Phi: 0

Material #g@
Desorip!
Moaod

I

mbankment F¥
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Herizontal Offset (m}

STA 5 + 600 UPSTREAM CIRCLE

Material #: 1
Description: 2007 Embankment Fil
Model: MohrCoulomb

Materiai #: 3
Description: 1976 Embankment Fil
Model: MohrCoulomb

Wt 19 Wt 19
Cohesion: §
Phi: 32

Cohesion: 0
Phi 32

Material #: 4
Description: Original Embankment
Model: MohrCoulomb

Matersiat #: 5
~Description: Peat
Model: MohrCoulomb

@

Wt 17 We 18
Cohesion: 15 Cohesion: 15
Phi: 0 Phi: 0

Material #: 6
Description: Siit
Model: MehrCoulomb

Wit 17
Cohesion: 15
Phi: 0

Description: 1976 Embankment Fil

Description: Original Embankment
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CROSS SECTION THROUGH
DIKE AT FLODOBOX

BDIKE CREST

(HKE CREST

PUMP STATION DETAILS

#1 — DATE OF CONSTRUCTION UNKNOWN

#2 — CONSTRUCTED AS PART OF FRFCP IN 1970°S
#3 — CONSTRUCTED N 2002

REFERENCES
1} Associated Engineering
Recafved July 12, 2007

City of Port Coguittam - Plan
Dwg.No. 20021102a

&

PUMP
STATION #1

EXISTING WOCD
/ RETAINING WALL

- NEW RETARNING
S OWALL

" —CCeNCRETE
HEADWALL

FLAPGATES

EXISTING FLAPGATE

w

SPECIAL NOTE

Temporary works as constructed in May at pump station
wili be investigated this summer and the temporary
retaining wall under the pump station access ramp will be
checked and removed or fixed by December 2007.

PUMP
STATION #3

X_’YFENCE

uuuuuu

|

TO PUMP
STATION #2

=

R
FENCE %

NOTES:

t)  FLOODBOX ON PUMP STATION #1 MAY NOT
HAVE SEEPAGE COLLARS. RECORD DRAWINGS
ARE NOT AVAILABLE.

2} SIGMAICANT CORROSION NOTED ON FLOODEOX
#1 ON LAND SIDE OF DIKE.

3) TOE DRAIN AND FILTER FABRIC INSTALLED IN
ORDER TO REDUCE SEEPAGE GRADIENT AT
LANDSIDE FACE OF THE DIKE DUE TO
POSSIBLE LACK OF SEEPAGE COLLARS

PrO&CT ASSOCIATED ENGINEERING
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PITT RIVER, PORT COQUITLAM, B.C.
TNE

HARBOUR STREET PUMP STATION
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WATER SIDE LAND SHE
. CONTRACTOR REMOVED 150mm OF
5 /' TOPSOIL AND. VEGETATION PRIGR TO . . _ .
PLACEMENT OF FLTER FABRIC ..
~
) j\\
300mm Of TOE
DRAIN MATERIAL
4 INSTALLED - 4
\\
\\
.
TNILEX 4512 NON-WOVEN ~w \/
: INSTALLED ~o
: e —
2 ‘ 2
1 -1
) 0 20
SECTION /T
SCALE 1:50 W
5
P WATER SIDE LAND SIBE
EXISTING WOGD
h / STAIRS AND RAILING
5 e e
t.8m EXISTING PUMP
STATION #1
4 - 4
EXISTING FLAP GATE :
7508 STEEL PIPE
3 \ -3
%l ? = 2
: ! t
El FILTER FABRIC
é- ) DRAIN ROCK
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CRIPPEN ENGINEERING LTD. . HoLE NO.__1032
NORTH VAHCCUVER B.C. sSHEET__1 oF .
LOG_OF DRILL HOLE

E PROJECT FPort Coguitiam Dykes. LEGEND SUEAR STRENGTH
LOCATION OF HOLE _ 102,666.87H §  SPLIT SPOON , UNCONFINED COMPRESSION
_ - 69,909 .L6E B  WASH SAMPLE : LAB. VANE
{ ~ ELEVATION 15.9 - SHELBY TUBE PENETRATION RESISTANCE
CONTRAQTORKEE ter Soiltest Drilling B - CORE SAMPLE @ . STANDARD N-VALUE
) * TYPE OF DRiLL __Rotary : : ATTERBERG LIMITS
"i ' DATE OF DRILLING 14-17 Feb 1975 - @% passing #200 sleve . PL. Lk

4

"TNMOISTURE CONTENT

+4

. ‘ . 1
SYMBOL DESCRIPTION DF%ZTTH i‘gi}' TEST RESULTS SN R enEs |
200 400 00 = 8OO PSF
) : : 15.9 20 40 60 80 BLOWS/FT.OR%
R v A - N i e R
. . 0-2.0' sand and gravel, 1 1 Sangaar B R e 4 |20/24
st1ty, cobbles. ; Restssyeeedd Eatstiicel o] A R
g 2.0-11.5' silt, clayey, e e LEii 3 |16/2b
sandy, trace organic mat- - Eeor T ] Ehsessarey TS iloy “8
ter, fine sand in thin . | ] it B ok A iy nayadz el Rutnap /1
L layers - 11.5] 4.4 S H o 5 112/18
[ ‘ T iEEmTEER 6 16/10
SILT, clayey, trace fine - | Sataeim TG T Y *F::w.;": 7 l2L/2h
o ¥Y1.lH sand, trace organic : R e R eR kR h s ke nat iz a s datarui
3 matter - ' 4 RS e
- 37N i T AR U EERRET ;
E ./T{’ : : . . - : e ampl e P e o )
: 21.51-5.6 @ R ST H e ey 8 (14/18
l ] ] b o S e
: A T I e e B e
l 4 SILT, sandy, trace organid . NP AR pems s e are L BIE i...r,\
Hat| matter, fine sand Tn thin| | R e i
i layers ; 1 Eaine 3 a3k kEsazasycs i
= 30 1 Etarcasssany==y > e )
; - BEsSEiare BT HdladEd g 10 2h/24
33.04-17.1 o
e T e T Fres 3 aRiranxh
R : ; i ie iy e o R eat L
“] SAND, fine to medium, thin | T ’: En FH 11 3 1h/18
\ l;;; layers of silt to 45' depth, 5 H BRI ek
vl clean sand b . 0 b D
77| clean san elow 4 R 12 | b/18
h‘l"'\ ' e i
. L ] HO T T H e ;
S e e HHEE A 13 |10/18
i Hrres R T E R AT '
cre T IpasndnpesaprRuiual FaRgdBunlgSuakh Ryrotuyiiy
T 50 - s e
L ‘ Y, _ | EE 'h:_t%: PR 14 7/18
RPN ) w FH TR T E L T
GL*'S_ 38‘6"—; LR R ﬁ; 3 I:L £ _
\ m SILY, organic, grey, soft | | shabs 23test, ﬁé—;ﬁi’lk%'rﬂii '151; (N 15 118/18
. ol et T e b T
. 59.0! b3 ATHHINER L A s R
Tt T TR s | o
'h“ SAND, medium, arey, dense | IR 1‘51_‘, ‘i‘-'..’!.él .",“_% 3 33 lt”i ;' "
Gl crace silt in thin bands. ittt et tea =er-%;'-: il
IR ' T PR P T T M s i e R
J B J g bl rj.i: 111 i H--H S 17| 8718
s AT E TR i i e
‘.ql: R LRI R
A 1 MO T T T b
| 1 | AR R R IR bt
2 , 75.0(-33. 1 TR




CRIPPEN ENGINEERING LTD. HOLE No._10K
NORTH VANCOUVER B.C. ’ . SHEET__1__ Or__t
LOG OF DRILL HOLE

f PrOJECT Port Cogultlam Dykes . LEGERS " SHEAR STRENGTH

: LOCATION OF HOLE 103,060, 36H § SPLIT SPOON UNCONFINED COMPRESSION
67,096.11¢E R WASH SAMPLE - LAB. VANE

I ELEVATION 7.1 @B SHELBY TUSBE PENETRATION RESISTANCE

, ‘ coNTRacTorKelley Soiltest Drilling@d GORE SAMPLE ® STANDARD N-VALUE.

4 TYPE OF DRILL ___RoOLtary © ATTERBERG LIMITS

4

DATE OF DRILLING 17-18 Feb 1975 &l p&}ssing #200 sieve P.!... . L-J‘--
' MOISTURE CONTENT

svuoL " DESCRIPTION oty By TEST RESULTS e | inchEs |

B

. -
o g TR
= 4.“'

2de . 400 600 800 PSF
: 7.1 20 40 80 80 BLOWS/FT. OR %
SIS P AR g pnatsummrnhink Eea ks chiah PARE NS AR RaRR2 o
ToF TOPSOIL, silty sand, 15 5.617 i H S [
.I'-,-;l;.\gravel with roots / ’ ' gSpEIEs i
AR A sknen Hrii .
, l SAND, silty, grey,.loose 1 T AT ST R 29 /24
[ st in thin layers i EEisEEEaRdEas R R, ‘
RWES : iR TEE HT
S R R R e T S _
! T —111.0} - 3.91E Himeiminnes 2 | 5/18
! Wl SAND, Tine to medium, i e o i | -
el - e ; o P
200 gre loose . T - P
N i FE i fcpsbriainastiiiiins Speteperes ':‘:"“:g:‘:-':ig 3 12/24
L] - 18,01 -10.9 v RN ,|M__.i..‘:n._§.; i
= ol A SEEsEaExianpae JRR N TREREED i
’ . . - o : I R L e S e e
: | SILT, trace.fine sand, TorEE AR e Rer I e N b | 15/18
}' s ] trace organic matter, "1 = e e ] i I -
- l fine sand in thin layars ] SEaiTARE jasieach '
. : : T *,5 5 12k/24
§ A 1 : 1 ]
R 30 haaan 3 L .
= T, oS 5 HEHaNy 6 118/18
] ‘,l"i: s L' R R T _Ii b b
] Tt T - ' parp
1~ 6.5~ . lanlicy I ] T PN
36-5| ~29 . 4 TR B 7 |18/18
- h T H M EERNY
End of hole plagen EiFEREsHsASRERRpaluratbend
: s 1 i SN ENN v Ay R En
' ] HA S ATy : ]
e e T T
E mifspuysnnsedplacdbonts HIERE RN T b a2
g | npwak eyt 3 3 "—‘ . :q] - 1‘«‘ ';: il
i 1 Rl s AN BRA R LS ERE S S 1
: . : g _.;’:..,F_%..:.,t-. Ur.:} W_J-F
1 2% T A j‘__-::cr_.
. ] » :—,,~ ua e R g,.'i [T EREEEEn ".'
' e R [ et
i - AR EENEY: 1 pypu
H J! L -] - REnER
' o EERa=aEtEa) ik
& . _ | SrtRsngesepbnst el St
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CRIPPEN ENGINEERING LTD. HOLE No._ 1UB
HORTH YANCOUVER B.L. SHEET_1 oF__ 1 _-
{0G OF DRILL HOLE

!\ — PROJECT Port Coquiilam Dykes LEGEND SHEAR STRENGTH
_ 'LOCATION OF HOoLE _102,917. 39K SPLIT SPOCN UNCONFINED COMPRESSION
] 66,283,306 - B  WASH SAMPLE LAB, VANE
\ - ELEVATION 7.5 - B SHELBY TUBE 'PENETRATION RESISTANCE
CONTRACTOR Keller Soiltest Brilli ngl] CORE SAMPLE ® ~ STANDARD N - VALUE

| TYPE OF DRILL _Rotary - o _ ' ATTERBERG LIMITS
| DATE OF DRILLING l9 Feb., 1975 - % passing #200 sieve PL. ' LiL.

+4

Fl 42 ]

" MOISTURE CONTENT

; - N :
SYMBOL DESCRIPTION PR ELEY TEST RESULTS © | SAMPLE |RECOVERY
, 200 400 800 go0 PSF -
“{ 7.5 0 40 80 B0 BLOWS/FT.OR %
. TFI L e R R Y SR T T
—J con L ISAND, some gravel, well RtaE At b i da el ;—E—;ﬂ;;}*ﬁ;'rj:_f_ T
: %o |graded, probably fill "~ . %,;_Hﬁ suiiasspesipies
" SILT, organic, gre 's'o-Ft k5 1.3.0 i =i ,_::ii.i: '
5 » brganic, grey, A6.0°] 1.5 E TR Nt {6718
, - : R 3
SILT, clayey, grey, trace uEd H s o o .
» B e Ly ol N 1 (3
fine sand, trace organic BRIV s HEHE 2 | 12/24
dmatter . ] e ST TR S A
: F11 PR TR b
== Ehgfarmins: ey S patpkqhauaids
: S e e 3 | 18718
— ] Safsgaa: eaEfEEs ; 1
m j 1 _1_: 1t !5'"“?;5
s 20 SpET e B HELI M
A TR R AT : _"% b | 2h/2h
: SEEEE TR :
I SiiiE e A T
B i 1] b -+ 3= F b 44 podeds Lot — 4+
= T N T b i
H e TR e e R m_S_ 5 18/18
‘{ R
L 0 - e e R e
= 3 e raE 6 | 24/2
i e .
] T i w4 : 1} T
T e R
—l36.5]-29. HER R N 7 118/18
Ind of Hoile _ 1 T : reia
; ) ’ 7 ':_'.'i:.;_ i FH ety EIY T e b ]
] 5 P et
f " i b it |
4 a: EEeaEan:
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) h PREAY Ko § A0 RS g 'i'..“;i"T..".
) | phE R R
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41 g =4 4
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g ] 5 ¥ -’H--Ti EEERESREEtaAs: l1|“¥—5
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f—

"pRQ:;EC-;- Port Coquitiam Dykes

CRIPPEN ENGINEERING LTD,

NORTH VANCOUVER B.C.

LOG OF DRILL. HOLE
LEGEND

102,602. 20N §-  SPLIT SPOON

67,917.28E . B WASH SAMPLE

ELEVATION 16.3 ' SHELSY TUBE
coNTRACTORKelTer Soiltest Drilling @ . CORE SAMPLE
TYPE OF DRiLL _Rotary

DATE OF DRILLING 20 Feb. 1975 o

LOCATION OF HOLE

% passing 4200 siev

@
+

®

=3

ROLE NO._107
sHeeT b oF_ !

SHEAR STRENGTH
UNCONFINED COMPRESSION
LAB. VANE _
PENEZTRATION RESISTANCE
STANDARD N = VALUE

ATTERBERG LIMITS
PL. L.L.

" MOISTURE CONTENT

stmaoL DESCRIPTION el TEST RESULTS "6 " |enes
200 400 600 800 PSF
16.3 20 4p 50 B0 BLOWS/FT. OR %
EHEAR TR R P T A A R .
22 ZHOYKE FILL | e L e - 1| 2b/on
0-1.5' silty sand and ' Exesamsyiatagan T -
10715 Y | A H 2 | 24/24
gravei 1 R e s M3 | 2b/24
11.5-10.0 SILT, clayey, trage | i PR aRlEsuaseenabiy
: éé@%e?and, trace organic B : ;;.j“'__ 2 14 | 2b/2h
, — 10.0{6.3 HE= A ey 5, | 12718
SILT, clayey, grey, trace i RriysEas e fynaly '
1fine sand, trace organic L : T T
matter - : e ST T AT e .
fasstdhar]Setiai n.:"!_'_ r H _j 6 24724
1 Fr T T
20 A : e L T
s Tl 1 : [
I:“'!.!E’ : k4 { : j:-‘_ HB_::‘ -__+;; \ 7 ] }/18
T T e T e e T ;
25,04 -8, 7 SGHEER L e
7 a H? T qlf" paigessl g 8 ‘214/2@
SiLT, some fine sand in . < . SR ] ]
thin partings, trace 30 { e e HHEE | -
Jrlorganic matter G EEISE T ey Qe ni i SEINEE: 12/18
o | T T H
b : T :'x ;M"FL_{:&-; i -—.'L! it 5
L e et N 10 {10/18
i H S A A e B
41.5]-25.2 AR !:',— i 11 12/18
_End of Hole ] : R ECRLIREIEEareeaanas :
. namanan Tir R iankn Dinig phaatuluddypliyshnn
] T e R
v T R (L TR X
] P BT b e
R e
s R R I R R R
. : P %ﬁ:n SEEE TG Rzt
al Lhrr Tl 4: L 3tEN
HAEE T T e [ R
e e L e
i A
- - * oy li,"'.i T
| S CTEE kR
= M"tlh.i"'q_.a - I‘g ) :11. BN
R
ety bl - I | v a4
TR R R L
S T T T e 6 1 [T
] T R R I R ![1-
ST A I
_ e T T TR
__:L}2;}_';§.-! TR
i 111 T'{{i”!%-a ; ‘!i%i"r
T T T Y T
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CRIPPEN ENGINEERING LTD. HOLE No. 108
NORTH VANCOUVER B.C. sweeT_'or 1
LOG OF DRILL HQLE

- ]\ ' PROJECT Port Cogultiam Dykes " LEGEND ' SHEAR STRENGTH
.. LOCATION OF HOLE 99,237. 36N SPLIT SPOON 4> UNCONFINED COMPRESSION
[ ‘ 68,570.83E B WASH SAMPLE -4~ LAB. VANE

ELEVATION 5.5 . B SHELBY TUBE PENETRATION RESISTANCE
conTRACTOR _ Keller Soilitest Drllllrm CORE -SAMPLE ®  STANDARD N-VALUE

TYPE OF DRILL ___Rotary L ' ATTERBERG LIMITS
_§ BDATE OF DRILLING 3} Jan - 3 Feb. ]975 L4 % paSSEhg #200 SIIBVE P.;L. o L.L.

i

MOISTURE CONTENT

______ \ srsoL DESGRIETION eeTh| ELEV. | - 7sT RESOLTS . - | SRR IRENEY
_ ) , 200 400 500 800 PSF _
P . o ' 16.3 20 40 80 -~ 80 BLOWS/FT.OR%
J Siala]{DYKE FILL ' E R e R R T
(e §0-2,0' Stlty sand and ° 1 3 P TR w1 3/18
Ja . gravel | RN 2 | s
| 1iAf12,00-11.5" sT1e and silty ¢ EEEEm RN 3 | 97]
) Wl ] Lt {3 N 3L/18
Ji|fine sand, trace clay, t R TERasts H o5 13724
trace organic matier i R T e i1
| R 11.5| 4.8 BHEEEETREE EH
J, =2SIELT, organic:, peat L ATZS 3.8 H : Ern ene= HEER 6 11/18
] intrusions ' Baayenin »,_...i_._“- R
. . ' ‘ e e e 7 118718
: } YIISILT, stratified with -1 4 . ESHicHEShisn HE _
W 13 st 1ty fine sand, trace - g R e e R
llorganic matter 20 1 e e T e T e 8 6/2k
}'- : | PR T E ==X 9 | 18/18
! _ .127.0] =10.7 AR A 10 | 18/18
- |SAND, fine to medium, . 30 Beatesebomesarsabictinnath ESpasinaear
= LA trace siit, trace organic 1 ey T EFREh Y 1) o /2h
Flimatter . _ - miseRRdRnran: a S
\ : ‘ et -
= sl eiad SRR N 12 }133/148
_ 1 SRR SEeSsucicipanuciscanag A
. s{ . My Nyl r F3E e £ .
! 95 R R Rt Y N 13 | 13418
_ End of Hole #1.5) ~25. e : e e |
‘ S e e LT
. } ‘ : o RESpnE RRsguasynEnan
R YW i":;:_: S
T ’ EE Feiiade
B | o T I
R AT R T e
} e T
3 5 mpmey T e T e
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NORTH VANCOUVER B.G:
LOG OF DRiLL HOLE

PROJECT Port Coquitlam Dykes LEGEND

“ LOCATION OF HOLE __96,850. 47N § SPLIT SPOON

67,438,548 . B WASH SAMPLE
ELEVATION 6.0 . |- SHELBY TUBE
CONTRACTOR Keller Soiltest Drillingm CORE SAMPLE

DATE OF DRILLINGH-5 Feb 1975°

CRIPPEN ENGINEERING LTD.

&
-+

: ®
TYPE OF DRILL Rotary S passung #200 sieve

HOLE NO.

SHEET

SHEAR STREN

GTH

LAB. VANE

110
OF __ 1

UNCONFINED COMPREESION

PENETRATION RESISTANCE

ATTERBERG L

STANDARD-N - VALUE

IMITS

PL.

LL.

"

MOISTURE CONTENT

svMBoL  DESCRIPTION - iFeer| Feer | TEST RESULTS ST ncnes
T 200 400 500 800 P 5F
16.0 20 40 80 - BO BLOWS/FT.OR %
5[ YRE FILL T T R
| DYK _ l S SgisiRet: 11 |1h/2k
0 - 1.0" Sitty sand and . £352 T TH it -
gravel | ’ > ‘“';"' e Pt 12 119/24
. 1 ] B R »
- 1.0-6.5" Silt weathered ] s : o T s 20/24
s trace clay, trace fine e T i I/2k
!l sand . = Biaats : ~ i/
/'.-6.5‘-11.5' Sand.and gravels: R 553222 Y] B .
Awell graded, trace silt ]H.S“ 4.5 K : ; = k 18/18
A S{LT, clayey, some organic 1 , ‘,i}"’"J-‘i = WT?", J.d =i
o2l matter, trace fine sand in| - | BEREpeeERpazsEEERFUEITEI Lubus fury -'.-:'1{ HHl16 24724
[f]"thin partings " 38,0 2.0 ot miTd ‘
; 4 s SR EIRY
: SA'ND,]weH graded, some o TR Hiseseriin aly 0/18
| 9rave’ . bh 0| -B. 0 e e
SAHD, fine to medium 1 - e }_. e irares o
‘ o ] Sasssnian PRI AN B 1/18
- . H+y ol i A H t
23.01-13.0 A e T
i l.' T : yae i o b
: _ 1 T T ERS9 19718
- SAND, well graded, some - R R T R T '
7 gravel _ - [EEfstess R e LR 10 15718
. T 13 1 rt I
] T AR .
] T+ '.‘7‘_§ M P b fl
1.5 |~25. 5 e E e R T 11 (9/18
Eﬂd O‘F hOIE o B ‘:i- - ’i; ‘t__}vé : : L;_g H..;L—;-_-q:-‘ll_—-]: EL
i feiimtel T T :‘-‘-"'—‘I l: 1
ATElaEsaman fEaaisataisntneatin{aeias s
) ] ] T I mr,‘:t.‘:;_ Zr_n ol
| = e e i
pew a7 % 10 | e i e R e
. IS i iy g,
_ o] : eENES AT e
- v snh ] RakIEisanngnauEEhednin
N anainanshistacadnn i Frob e
- 1= fritsintg shinibiih
| ERsnniakaaadaaza g IXAPRpUE ]y bagud pyd ,:!; b ]
ez e i s R
| P e e
SART YRR AR AR IR T R IE R F TN LA L Y
| B R
T T
1 F R o e e e e
R R R i il it
. HrTet EEErAEE PR RN AN AR YRS
e T R
T TR R
4 At stiferly ;}i 1 !‘ i 14
| A ARG I EHIN R
it pe i N R




CRIPPEN ENGINEERING LTD. HOLE NO.__ 111

NORTH VANGOUVER B.C. sHeeT o !
LOG_OF DRILL HOLE ' ‘
} " PROJECT Port Coquitlam Dvkes LEGEND . SHEAR STRENGTH
_'LOCATION OF HOLE 94,599, 47M 8 SPLIT SPOON 4> UNCONFINED COMPREESION
66,534, 65E . B WASH SAMPLE -~ LAB, VANE ’
! ELEVATION 105 - : M SHELSY TUBE : PENETRATION RESISTANCE
CONTRACTOR Keller Soiltast Drillingll CORE SAMPLE . ® STANDARD N=-VALUE
TYPE OF DRILL _Rotary - : ' T ATTERBERG_LIMITS
} DATE OF DRILLING 527 Feb 1975 o % passing #200 sieve Pl L

MOISTURE CONTENT

Tl e  omscmemon ) ma resT mEsuLTs | SRR R

' 200 aco . 600 800 PSF .

o , N 10. £ . 20 - 40 86 50 BLOWS/FT.OR% -
4[ : TG 1) < ' T R L e T s
sl[d FriL, sand and gravel, | - BE Frp
‘ 2l silty, some cobbles - ' L T axs
] " H B a3 T -
. - 7.54 3.0 e HE ff. N 1 0/18
SILT, clayey, trace fine |.10- SEas pRREs L fues st 41 9 lou/2n
} | sand, trace.organic matter , SRIAERS Suuk b Em el . ‘
13.5] ~3.0 R Bidomds ‘

7 it e N 3 [3:/18
| 1 iR -
i l i1 SAND, some gravel, well. | H'L : R yEs e -
= 'gradE’ad ' 20 gissasniis e _’r: N 4 0/18
| — HEE e

3.0"‘12.5 HETL ” ,: =EECRIE = X :

| AT BN 5 0/18
t 1+ 1 —-er : +‘u--' 13 oy
; & 4 slasi, T .
- Lot Jusanndh 1 <
- ESRERYE 1 1 =3 N - 18 .
== . SAND, well graded, trace ] : ST R 6 o/
i k . 4 Fualk RO (R Tt T E O/ZQ
. s jorganic matter S Hrp e e e ; - 1
| SR e e |
I e ST 7 | o/24
} . 39,0428, 5 b e R
! - : I8 I 8 0/18

HTHLE:
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3 ’,.".C‘);.:-_«_gradeci, trace organic o Frrhien =
sy . - " 00 O X 0 st 18 e
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CRIPPEN ENGINEERING
NORTH VANCOUVER B.C.

LOG OF DRILL HOLE

PROJECT Port Coquitlam Dykes
LOCATION OF HOLE 86,227.33N

ELEVATION

6,465,388
15.9

LEGCEND

=
g -
"

CONTRACTORKeller Soiltest Dr llllngm

SPLIT SPOON
WASH SAMPLE
SHELBY TUBE
CORE SAMPLE

LTD.

-
.

®

HOLE NO._ 13

shecT_L_oF___ 1

SHEAR STRENGTH
UNGCONFINED COMPRESSION
LAB. VANE ‘ ‘
PENETRATION RESISTANCE
STANDARD N - VALUE

TYPE OF DRILL Rotary e 2 passmg #200 sieve ATTERBERG LIMITS
DATE OF DRILLING 25- -26 Feb 1975 P.IL. T . L'L
MOISTURE CONTENT
SYMBOL DESCRIPTION PEPTH| ELEX. TEST RESULTS SAMPLE | RECOVERT
200 400 500 800 PSF ‘
15.9 20 40 80 80 BLOWS/FT.OR %
DYKE FILL : A AT R e R
716-1.5" silty sand and i ale B s R 6/18
igravel, trace clay ; i _ SO TE N 2 0/18
'.!_.5‘—9'.0‘ $ilt, clayey, £ : e I p N 8/18
/| trace fine sand, trace - SO e L [ 18/18
. lorganic matter - 9.0 | 6.9 _,";:;_ = i3 ; L:,.':; ih ,h;f‘, }2/']?
ASILT, clayey, trace fine | REs pattiasbitilitaiinarndt \6 2h/24
| $3nd; decomposed wood 1 ! Foey SEasEaE : 7 16/18
A pieces near top, trace | : Tt ]‘ SEERtnie i '
1 #%forganic matter below iEmEnE iy SerEpees s 718 24 /24
-1l ‘ 18.0] =2.1 it i
3 LN SAND and GRAVEL, silty AR An ek easa g s Ree] HEE -
X AT 2 * ¥ T = T 8 dn
"Plo|-|very dense, some cobbles He Rk e HEN 2 0/18
ebiland bou‘dﬂrs, particularly iy e o
“eilbelow 45' depth (TilT-like st e i fant : ‘
4953 - 30 1 Bisinioii 4/6
G, ] .
Y 12 i : AT .
W S pskatazaidges i
Wil 1 Eiizee S 5 At 1 2/6
'9 .'O R tf Eaan o A -
S e
1o, ’ i ,'*F:* ek TS 12 6/12
:: i*o = _‘-.zl- i T _%‘ . E
. an 1: 1 hi P ;
y tEEriainiataa anatak Al RN 13 6/12
. : -
bkt R
, e e
FySaaradatrzientRASRspREyRaEs yeatn NIk Easeas
. b s B
50 oo ks bl i* ,:- Ryighnfsnets :
3y R e e
x5! ; TEETET T REan;
A SR R R R S T T
e AL i e R 1k
i -~-4'-ii‘-»'¢f P Sl e
ST R R R
60 1 e S T TR T TR R
| T s
. : DT T P e B N R e
63. 5| -47 . Qe e n S e e
i A s P Tt e e i [ e
£nd of hole | HH 1‘*:‘“4&1& e é-}l ﬂ_
Teiteird pd e et TR s i s
T AR T
’ =IIEREI NI REE R T T
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] CRIPPEN ENGINEERING LTD. HOLE NO.._ 11h
7 NORTH VANCOUVER B.C. R 111 -+ L N L

1L0G OF DRILL HOLE

?_ PROJECT Port Coguitlam Dykes ., LEGEND SHEAR BTRENGTH
{ OCATION OF HOLE 94,634 . 36N . SPLIT SPOON €y UNCONFINED CDMPRESSION
66,568.56E B WASH SAMPLE - LAB, VANE
.ELEVATION 16.2° SHELBY TUBE PENETRATION REQISTANCE
; CONTRACTOR Kel Eer Soiltest Dri]hng!}} - CORE SAMPLE (® STANDARD N-VALUE
TYPE OF DRILL Rotary ' . . ’ ATTERBERG LIMITS.
' DATE OF DRILLING 26728 Feb 7575 o % passing #200 sieve 1. y e
i : ' - MOISTURE CONTENT
! svweoL| - DESCRIPTION ERTIl BREY TEST RESULTS A |Fenes
, 200 400 600 800 PSF
/ , 16.2 20 40 80 B0 BLOWS/FT. OR %
(. ,ﬂ{“;eq 6-5.0' Silty sand and gravel T T e e At e B
H occasional cobbles | C H TE
P e 5 01-10.0' Silt, claye . Ehiasintiai L1t ol
o » yey | . _ £ SR 127181
trace fine sand, trace , = : rinEEras pEEE) £ , /2l
‘Pl organic matter ’ SEapEninnak e slEi, G .2 2 28
[ 4%* 10,01 -13.5" Silty sand and| St fEsssistianile ENERA
:‘0]“’1' grave] ?: sRana —j" L rh B 1‘{ 20/21}
B - : ~13.5] 2.7 “Hin A N 2 2/18
/j*’ 5{LT, clayey, trace fine- 4 S ) 6 15/18
-~ jsand, trace organic matter : o : ;-wf'":' st
— ): - 18 O- _1 8 o P + i—r-— g A
PF : Soeigis A
“.| SAND and GRAVEL, well . 1 gt et e =13 L/18
} - graded, trace silt ] e e /
24.0] -7.8 [EEERE A HE R
' ’ ' ! A " i ¥ j i '::t;g"r.: TN 3 a/18
} A isalD, well graded, trace - T T E I A e |
&= w9\ gravel, trace silt 1 e s raoEsE] H o,
' ':'l:" ’ " T , 1 ¥ = = --“ RS 9 . 8/18 .
, e ) !n ; yarsEratatn ] A
Y R ’ e ek s . : 1]
el ] Y S 3 . MR WY
i 1 - EEEeEE Ji0 | 10/18
“ ',- -:'- ' ' - 1LL-' T ?: MW ‘
} i : | FiEitcrm st e
@A R Rt Ha s N1t 8/18
z 41.5k25, ;I!x s -: FoHEY T SHTH .
End of hele 5253 e afaigiasint RS En I Rbog
- eSS TR HEIh
\ ] 1 TR T
ERangRan: anhgiinpils
| e
; RS Eaak N} e H g
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: T A P H R |
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CRIPPEN ENGINEERING LTD.&  HoLE No._116

'NORTH VANCGUVER B.C. . suegev) o 1
_ LOG OF DRILL HOLE
} PROJECT Port Coqultlam Dykes LESEND " SHEAR STRENGTH

LOCATION oF HoLE _103,896.36H : W SPLIT SPOON UNCONFINED COMPRESSION
64,859.55E B WASH SAMPLE LAB. VANE '
; 'ELEVAT:ON 16.8 : B SHELBY TUBE  PENETRATION RESISTANCE

+

cONTRACTORKeller Solltést Dritling@ CORE SAMPLE’ & STANDARD N=-VALUE
- TYPE OF DRILL Rotary : ATTERBERG LIMITS
”} DATE OF DRILLING._ & March 1975 e% passing #200 sieve PL. : Ll
: : . - MOISTURE CONTENT
‘ SYMBOL DESCRIPTION Teer | Feer . TEST RESULTS SAMPLE |RECOVERY
o 7 200 400 500 BOD PSF
16.8 20 40 &0 80  BLOWS/FT.OR %
SERENs Sadnand EIRARATE PR EE] AR RS R I TSRNARSER
— DYKE FILL - : Sl EEEIR T e P -
0-1.0"silty sand and gravegl §EEizd ! ]—ﬁm HIHHTEY 28
1.0-11.5" silt, sandy, : itk Sy 2| 9/18
" trace organic matter 1] HE 2 RIS 4 3 2h/a2h
: T e e 4 10/18
1.6 5. R 5 | 16724
g T X i * _:: : j: !»‘ ¥ " N 6 6/18
SILT, sandy, with fine ) EHah S AR ,
T':| sand layers, a thin layer 3 T i :
114 of peat near surface, o] T TH __-__Ll%. 7 | 2h/2h
e | trace organic matter [ e T P R R e o
i below 20 1 e I raas yeryRsanatiemaus: Ti,\\
; . ami " i : {,“‘," g 35 ;_h- 8 8/18
i ! : ‘ _':111‘-:j: z J 15/2k
E“ o 4 1 Hi : o b ENEEERNE
| ’ SRR EiE: TN 10 | 12/38
N e
1 Lo RN 11 | 8/18
h1.5)-24.7¢8 PR R e AN 12 | 9/18
: d . : e -
] ~ End of hole IR e
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CRIPPEN ENGINEERING
NORTH VANCOUVER 8.,

LOG OF DRILL

LTD.

HOLE

FROJECT

?ért Coquitiam Dykes

LOCATION OF HOLE 93,260.52N
66,034, 14E

16.1 - '

ELEVATION

LEGEND.

)

CONTRACTOR Keller Soiltest Drillingm

SPLIT SPOON - &
WASH SAMPLE
SHELBY TUBE
CORE SAMPLE ©

iy

HOLE KO.
sueeT. .t oF !

SHEAR STRENGTH
UNCONFINED COMPREESION
LAB, VANE

PENETRATION RESISTANCE
STANDARD N- VALUE

TYRE OF DRILL _Rotary @ % passing #200 sieve  ATTERBERG LIMITS
DATE OF DRILLING S March 1975 ’ PL. N LL.
o ' MOISTURE CONTENT
stmsoL DESCRIPTION Yeer| Geey |  TEST RESUALTS . * ICES
) ' o 2607 400 sbo 800 PSF
16.1 20 40 &0 80 BLOWS/FT. OR %
SEISIDYKE FILL L T IR s e .

: .'j;O—I .5! Silty sand and ; o _f':_“j“_f_:"‘: i ] 24724
Hiigravel _ i i Esfansaresiasatiing N 2 a/18}
AN 5r-11.51 i, clayey, E CHTE Y 3 | 2k/2h
'Ullwveathered, trace fine sand . o g T s N 4 8/18
AMHin thin layers, trace | s s v eEid b 2h/2h

: ﬁnrg;—}hi!‘ matter i : 11 ,5 ’4.6{53i ; B _::-_ :a -ilj’":_ HYH _'§ 6 9/18
+:|SILT, clayey, trace fine . H P T
sand tn thin layers, roots i ettt anitelo i g et
and some organic matter SEEEtE s e T R e 4 7 2 2k
near top, trace organic 1 T f et b
Imatter at depth ' ] : SEH
20 S TEEmIEEY 8 | 7/18
b | HHH : 2 : ]
e : EEESNEREREepgeseprasppr=sEAIAR :
SEEEES 9 | 2b/2b
SE—— - N R E : R
aF ) o ) s haaes AR 10 7/18
{SAND, fine to medium, some ] SO ]
lsilt, mostly in thin - = 1 PR i-n ; at
sipttayers ] #o o xEpE: . T 1 5/18
y ] 5
=4 "'"']‘_i bt - =
: : e I 12 | 618
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APPENDIX 1l
LABORATORY TEST RESULTS



SIEVE ANALYSIS

Project No. |07-1416-0039 |Client Assoclated Engineering |Sample Jervis Inlet Pit Run
Schit T4 Project Pitt River Dike March 30, 2007
LabWork |TM Location
1st SIEVING +i4 2nd SIEVING -#4 Wash Sieving - #4
Weight before sieving Quarter - #4  (YIN) Y Weight before wash 287.5
Total weight 1547.2 Wash Sieve (Y/N) Y Weight after wash 266.1
Total Wt -#4| 1376.7 Total Wt of -#4 sieved 2875 Pan Weight 0.6
Sieve Weight Weight % Retained{ Diameter
(USS) Retained | % Retained| Retained | % Retainedi of Total {mm) % Passing
12" 0.0 0.0 0.0 304.8 100.0
6" 0.0 0.0 0.0 152.4 100.0
3" 0.0 0.0 0.0 76.2 100.0
112" 0.0 0.0 0.0 38.1 100.0
1 0.0 0.0 0.0 254 100.0
3/4" 0.0 0.0 0.0 19.1 100.0
112" 21.6 1.4 1.4 12,7 98.6
3/8" 454 2.9 2.9 9.50 95.7
#4 103.5 6.7 8.7 4.76 89.0
#10 70.0 24.3 21.7 2.00 67.3
#20 96.9 33.7 30.0 0.84 37.3
#40 48.6 16.9 15.0 0.42 22.3
#60 26.4 9.2 8.2 0.25 14.1
#100 14.6 5.1 4.5 0.149 9.6
#200 9.0 3.1 2.8 0.074 6.8
=200 22.0 7.7 6.8
REMARKS :

SIEVE CEWE Sample

Golder Associates

03/07/2007




ainbi

NOILNGIYLSIA FZIS NIVYDO

....... TEISETIET erea
wnananfTt R0 S PAMBIABY

,............................. umesg
wds.,.o.wﬁ._b_ww. "oN 1aefoid

JaNIV¥9 3N

4ZIS aNVS

3ZIS TAAVHO

3Zi1s

3714400

JZ1s
H3a1No4d

L0000

1000

100

ww ¢ IZIs NIVYED

19

oy ol

001

00

././

oot

o0z

ooe

ooy

0'gs

NVHL ¥3NId LNION3d

008

0oL

NNY Lid 137Nl SIAY3r

\

008

e L

| [P T IT

o408

dIVWIS JZ2IS NIVHD SOSn

0oz

| | I
0GL 09 oOf

t I
oc ol 14 B/E

your / SBYSOL ' oZIS BABIS 'S 'S M

vie et

Mg L LI

€

9

000k
gl ve

sayour * Buuedo jo ezig




Test Method for Laboratory Compaction Charateristics of Soil
Project # 07-1416-0039 Sample Identification : ASTM D 69891 Standard Proctor
Client Associated Engineering Sample {Jervis Intet Pit Run Method B 5
Project Pitt River Dike March 30, 2007 OptimumWC¥ 58 | %
Location Max p gy = 1858 | Ka/m*
Technician M Sample Description : ASTM D 4718-87
Schedule # 74 Natural Moisture Content = 5.5% Correction for oversize particles
. Proctor Type (S/MjS OptimumWC3 5.6 |[%
Mould Volume = |0.000844|m®  [Max puy, = | 1883 [ ko
TRIAL NO. 1 2 3 4 | Percent Oversize :
WT SOit. WET +MOULD]  &109 8117 £120 6123 SCREEN S812E{ 950 |mm
WEIGHT OF MOULD 4261 4261 4261 4261 Coarser Fraction
WT OF SOIL WET 1848 1856 1859 1862 P.= 43 | %
WET DENSITY (Kg/MY) 1958 1966 1970 1973 Gs = 270 |assumed|
DRY DENSITY (Kgiid®) | 1856 1858 1858 1844 W, = 15 | %
CONTAINER NO. Finer Fraction
WT OF WET SOIL + TARE}  643.9 736.9 473.2 7146 Ps= 857 | %
WT OF DRY SOiL + TARE] 6285 716.4 457.3 591.7 Gs = 270 }assumed
WEIGHT OF WATER 15.4 205 15.9 22.9 W= 58 |{%
TARE WEIGHT 346.8 362.3 193.2 364.8 Zero Alr Voids Curve Gs3 2.70 ;
WEIGHT OF DRY SOIL 281.7 354.1 264.1 3269 BulkGs = | 270 i
MOISTURE CONTENT {| 5.5 5.8 6.0 7.0 Saturation = | 1000 |% i
1820 Y
1]

1
I = Xm  Zarg Air Voids Curve Gs = 2.70
s L T e

1870 &

1
1
L}
. 1880 1
.‘g 1
2 1
Fd
-ﬁ 1
[
-]
D 0
E 3
|
) L3
%
1845 1
| |
1
| |
4830 *
1
1
L ]
1820 i
5 & 7 8 9 10 i 12 13 14 15 16 17 18 19

Moisture Content (%)

PROCTOR CEWE Sample Golder Associates 03/07/2007



Permeabhifity of Granular Soils (Constant Head)
ASTM b 2434-68 (1883)

Project # 07-1416-0042 %Mﬁn Location [Jervis Infet Pit Run Panel No. {4
Client Associated Engineering Sample Barge Sample Cell No. {Soiltest
Project Dike Upgrades Depth Sch No. {132
Location Coquitiam
Dimensions - initial . Initial Final
Do 15.24 cm Wet Wt 5651.7 59751 g Methed of sample preparation
Ha 1417 cm Dry Wt 5310.9 53108 g Assumed Optimum W% of 7%
Ay 182.41  |om? w 6.4 125 Compaction to Est. Standard Procter Energy
Vo 2694.5 |em? Pery 1877 1977 [KgM® Standard Proctor Compaction
Dimensions - After Consolidation e 637 0.37 Dy MaxEst) 196G l-(g.'M3
BH, .05 om G, 27 2.7 assumed
H. 14,73 cm Saturation 47.4 92.3 % Distance between manometers
Ve 2686.2  [cm® Compaction 100.9 100.9 % Linan - cm
Constant Head Permeability Test Data
Test Head Head Flow Time Valocity Gradient Temp
Ne. Hy Hy h Q t QAL hfl, k Tamp Correction Kz
n on = cC min cm/s cmis Cug nM2p cmis
1 61.6 29.0 32.6 4237 250 0.002 2.21 7.0E-04 20.0 0.8895 7.0E-04
2 69.4 29.0 404 323.6 250 0.001 274 4.3E-04 20.0 0.9985 4.3E-04
3 79.4 28.0 50.4 295.9 16.0 0.602 3.42 4.9E-04 20,0 0.9885 4.9E-04
= 4 98.6 22.0 0.6 B05.6 7.0 0.008 4,79 1.6E-03 20.0 0.9985 1.6E-03
o 5 99.6 29.0 76.6 683.9 12.0 0.605 4,79 1.1E-03 20.0 0.9885 1.1E-D3
g 120.4 29.0 91.4 904.7 100 0.608 6.21 1.3E-03 20.0 0.9995 1.3E-03
7 120.4 29.0 91.4 676.9 10.0 0.008 6.2% 1.0E-03 20.0 0.8985 1.0E-03
8 1204 29.0 5t.4 516.3 10.0 0.605 6.2% 7.6E-D4 20.0 0.9995 7.6E-04
Avg Koo 9.3E-04
|
Remarks :
Sand & Gravel
Sample as received
Constant Head Permeability Test ~Jervis inlet Golder Assaclates 03/07/2007




SIEVE ANALYSIS OF FINE

AND COARSE AGGREGATE Golder
ASTI C 730 Associates
April 5, 2007
Valley Geotechnical Engineering Project number: 07-1416-0039
= PROJECT: Coquitiam Dike
Sample: |-~ CEWE Pipeline Rd Pit Run (screened)
DATE SAMPLED: April 3, 2007 SAMPLED BY; AL
SIEVE ANALYSIS
Sieva Size Individual % Retained
% Retained | % Passing {Split values)
(mm)
+4,75 -4.75
75 0.0 100.0 0.0
50 37 96.3 15.3
37.5 23 94.0 9.5
25 3.1 91.0 12.8
19 28 88.4 10.6
12.5 4.1 84.4 17.0
— 8.5 2.3 82.0 9.7
4.75 6.0 76.0 25.0
2.00 5.1 70.9 6.8
0.85 7.7 63.2 10.1
0.425 10.0 53.2 13.2
0.250 12.9 403 17.0
0.150 14.7 255 19.4
0.675 11.5 14.0 15.2
== PAN 13.9 18.3
Total 100.0
100.0 '\\E\J.\'L“_{ gradation
90.0 ==y
80.0 o s
2 700 »
‘E‘ 60.0 RS
& 500 .
=
§ 400 \\
Ig., 30.0 \\
20.0 <4
10,0
0.0
75 50 375 25 19 125 95 475 200 085 0425 0250 0.150 0.075
Sieve Size (mm)

Reported by: S. Sahai Reviewed by:

N. Mwitta

Notice: The test data given harein pertain to the sample provided anly. This report constituies a testing service only. Interpretation of the data given hers may
be provided upon request.

GOLDER ASSOCIATES LIMITED, Unit B, 12330 - 88th Avenue, Surrey, B.C. Canada V3W 3J6 Tel: 604-591.6616 Fax 604-591-6608




LABORATORY COMPACTION CHARACTERISTICS OF SOIL

USING STANDARD EFFORT (12,400 ft-1bf/ft3)
ASTM D698

r Golder

Aprit 8, 2007

Associated Engineering
Suite 300 - 4940 Canada Way
Bumaby, BC V5G 4M5

= Attention: Mr. Wayne Zhan
= Project No.: 07-1416-0038

Project: Piit River Dike Sampled: Aprit 3, 2007
Location: Pitt River Dike Test: 2
Material Description: Jervis Inlet Pit Run Sampled by: AL
Source: Coast Meridian Method: A
Trial No. 1 2 3 4

Dry Density, kg/m* 1807 1839 1881 1864

Moisture Content,% 7.0 8.4 9.8 10.8

Maximum Dry Density 1882.0 kg/m® Gs {assumed) 2.40
Optimum Moisture 100 % Qversize 13.0 %
Rock Corrected Dry Density 1936 kg/m®

Rock Corrected Moisture 9.0 %

Moisture - Density Relationship
1900 2

1890 \ Zero Air Voids [~

i \ Curve, Gs= 2.4

T 1N R .,.,A__7y“'\\ \\ ]
o 1870

NN
N\
A\

1830 \
/ h

-
<o
[=3]
Q
L7

-
o
-
o

Dry density, kg/m’
g

1820 //
1810
1§_/
1800
6 7 8 8 10 11 12 13
Moisture Content, %
Reported by: Reviewed by:
Satinder Sahai N. Mwitta

Reporting of these test results constitutes a testing service only. Interpretation may be provided upon request.

Golder Associates Lid., Unit B, 12330 - 86th Avenue, Surrey, B.C., V3W 3.6 CANADA Tel: §04-591-6616 Fax: 604-591-6608
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SIEVE ANALYSIS

Project No. jo7-1416-0042 [Client Associated Engineering }il-ocation CEWE Pipeline Road
Sch# 132 Project Dike Upgrade Sample Pit Run (unscreened)
Lab Work [GP Location Coquitlam Depth Stockpile
1st & 2nd SIEVING 3rd SIEVING -No.4 Wash Sieving -No.4
Weight before sieving Quarter - 3/4 (YIN) Y Woaeight before wash 3421
Total weight | 22973.1 Wash Sieve (Y/N) ' Weight after wash 242.5
Total Wt -3/4 20067.0 | Total Wt of -No.4 sieved 3421 Pan Weight 17.2
Sieve Weight Weight % Retained| Diameter
{USS) Retained | % Refained} Retained | % Retained| of Total (mm} % Passing
12" 0.0 0.0 0.0 304.8 100.0
6" 0.0 0.0 0.0 152.4 100.0
3" 0.0 0.0 0.0 76.2 100.0
11/2" 197 .4 0.9 0.9 38.1 99.1
1™ 663.6 2.9 2.9 254 96.3
3/4" 433.2 1.9 1.9 19.1 94.4
12" 668.1 3.3 3.1 12.7 91.2
3/8" 4425 2.2 2.1 9.50 89.1
#4 825.8 4.1 3.9 4.76 85.3
#10 27.5 8.0 6.9 2.00 78.4
#20 210 6.1 5.2 0.84 73.2
#40 36.3 10.6 9.0 0.42 64.1
#60 47.4 13.9 11.8 0.25 52.3
#100 49.3 14.4 12.3 0.149 40.0
#200 43.2 12.6 10.8 0.074 293
-200 116.8 341 291
REMARKS :

Pipeline Rd Sieve

Golder Associates

03/07/2007
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. Measurement of Hydraulic Conductivity of Porous Material
Using a Rigid-Wall, Compaction-Mould Permeameter - ASTM D 5856-95

Project No. :07-1416-0042 Client : Asscciated Engineering Source:! (Cewe

Schi#t 132 Project : Dike Uparades Sample : | Pipsline Road

Lab Worl: iRB Location: Coguiltam Pit Run (unscreened)
Method: Methed B. Constant Tailwater Pressure

Bimensions Initiat Cons?:':‘]ration Consﬁ:izraﬁon Compaction Data
— Dlem)= 1025 10.25 WetWt(g)= 13331 13728 Sample Preparation = Standard Progior
: H{em)= 787 7.67 DryWt(g)= 12187 1218.7 Target Compaction Degres =
Alem®)=  82.44 82.44 w (%) = 0.4 12.6 P axary (ka/m®) = 1938
v (crna) = 632.2 632.1 5] m(kglm3,= 1828 1928 Type of Permeamedier = Single Ring Base Plate
G, (assumed) = 2.70 270 Pipette Geometry
Void Ratio = 0.401 0.400 Saturation {%) = 633 §5.3 Height o base (cm)} = 23.2
Compaction {%) = 99.5 99.5 A e fom?) = 0.291
Permeability Test Data
Test Graduated Pipette Temperature Applied Head Time Gradient | Hydraulic Conductivity
Pressure fo
No. By h; Ty T2 Headwater hy b, At PavefHe k k20
{em) {cm) (°C}) °C) (kPa) {cm) fem) (min) {cm/sec) {cmysec)
1 397 313 210 21.0 0.0 629 60.5 5.0 8.04 3.4E-08 3.4E.086
39.7 34.6 21.0 21.0 2.0 62.9 57.8 1.6 7.87 3.4E-06 3.4E-06
397 30.8 21.0 21.0 0.0 629 540 200 7.62 3.4E-06 3.3E-06
397 249 210 21.0 00 62.9 48.1 360 7.23 3.4E-06 3.3E-08
39.7 189 210 21.0 0.0 529 434 52.G 8.91 3.3E-06 3.2E-06
397 10.9 21.0 21.0 0.0 629 4.1 89.0 6.32 3.1E-086 3.0E-06
39.7 9.5 21.0 21.0 0.0 62.9 T 96.0 6.23 3.1E-06 3.0E-06
— 2 350 3638 21.0 210 a0 62.2 60.0 50 787 3.2E-06 3.2E-06
39.0 34.7 21.0 21.0 G.0 62.2 57.9 100 7.83 3.3E-06 3.2E-06
380 323 210 210 co 62.2 85.5 16.¢ 7.67 3.2E-08 3.2E-06
390 289 2190 21.0 a.0 62.2 52.1 250 7.45 3.2E-06 31E-08
39.0 254 21.0 21.¢ c.0 622 48,8 35.0 7.23 3.2E-08 31E-06
39.0 238 219 21.0 0.0 622 47.0 40.0 712 3.2E-08 3.1E.06
38.0 1.7 214 21.0 a.0 62.2 30.9 140.0 8.07 2.9E-06 2.8E-06
3 382 36.7 210 21.0 89 131.7 130.2 1.0 17.08 5.2E-06 5.0E.06
38.2 352 21.0 21.0 &9 1317 128.7 2.0 16.98 5.2E-06 5.1E-06
38.2 321 210 21.0 69 131.7 125.8 4.0 16.78 5.4E-08 5.3E-06
8.2 29.0 21.0 21.0 69 1317 1225 5.0 16.58 5.4E-06 5.3E-06
38.2 241 210 21.0 8.9 131.7 1176 10.0 16.26 5.1E-08 5.0E-06
382 177 210 21.0 69 131.7 111.2 15.0 15.84 5.1E-06 5.0E-06
382 11.1 21.0 21.0 6.9 131.7 104.6 21.6 15.41 4.9E-06 4.8E-06
38.2 8.1 21.0 210 89 131.7 99.6 26.0 15.08 4.8E-06 4.7TE-06
Average kz; = 3.75E-06

Sample Description Silty SAND, some gravel
al . [ Bk
Comments kzo = —in| L

R
Atk J T

Applied Vertical Stress 33.8 kPa
Permeant Liquid  Tap Water

Falfing Head Permeability Test - Pipeline Road Golder Associates 03/0T/2007




Granular Matl - Pipeline 24m North 0-.2m

SIEVE ANALYSIS
Project No. [07-1411-0088 [Client Associated Engineering |Type Fipeline R Fit Run (unscreened)
Schi# 126 Project tUrgent Dike Upgrade Location | 24m N of Conveyor, on Bank
Lab Work |RB Location Pitt River Depth 0.0-02m
1st & 2nd SIEVING 3rd SIEVING -No.4 Wash Sieving -No.4
Waeight before sieving Quarter - 3/4 (Y/N} Y Waeight baefore wash 228.7
Total weight |  16740.4 Wash Sieve (Y/N) % Weight after wash 177.4
Total Wt -3/4 40776 Total Wt of -No.4 sieved 228.7 Pan Weight 9.4
Sieve Weight Weight % Retained]| Diameter
{USS) Retained | % Retained| Retained | % Retained| of Total {mm) % Passing
12" 0.0 0.0 0.0 304.8 100.0
6" 0.0 0.0 0.0 152.4 100.0
3" 0.0 0.0 0.0 76.2 100.0
142" 452.0 2.7 2.7 38.1 97.3
1" 3434 2.1 21 254 95.2
3/4" 203.6 1.2 1.2 19.1 94.0
112" 87.2 21 2.0 12.7 92.0
3/8™ 91.6 2.2 21 9.50 89.9
#4 1447 3.5 3.3 4.76 86.6
#10 8.3 3.6 3.1 2.00 83.4
#20 13.1 5.7 5.0 0.84 78.5
#40 23.6 10.3 8.2 0.42 69.5
#60 38.6 16.9 14.6 0.25 54.9
#100 40.1 17.5 15.2 0.149 39.7
#200 452 19.8 17.1 0.074 22.6
-200 60.7 26.5 23.0
REMARKS :
Golder Associates 03/07/2007
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL

USING STANDARD EFFORT (12,400 ft-ibf/ft3)
ASTM D698

May 18, 2007

Associated Engineering
Suite 300-4940 Canada Way
Burnaby , BC V5G 4M5

Project No.: 07-1416-0038

Aftention: Mr. Wayne Zhan
Project: Pitt River Dike Sampled:  May 17, 2007
Location: Waest Side of Pitt River, beiwaen bridges Tested: May 18, 2007
Material Description: Sandt with mixed gravel Sampled by.JP
Source: Pipeline Road Pit Run (unscreened) Method: B
Proposed Use: Embankment - Emergency Dyke
Trial No. 1 2 3 4 5
Dry Density, kg/m® 1887] 1936] 1943| 1857 1902
Moisture Content,% 4.9 7.2 9.9 13.6 11.8
Maximum Dry Density 1950.0 kg/m® Gs (assumed) 2.65
Optimum Moisture B8 % Oversize 18.3 %
Rock Corrected Dry Density 2049  kg/m®
Rock Corrected Moisture 77 %
Moisture - Density Relationship
1960 i \ i
P sossiane Tpr0) Alr Voids
1940 / Curve, Gs= 2.65
. / \\ \
g 1920
® //
% 1000 \
c / \ \
&
-]
E 1880 \
1860 \»
1840
5 8 7 8 8 10 11 12 13 14 15
Moisture Content, %
Reported by: Kosei Fukuoka Reviewed by:

N. Mwitta

Reporting of these test results constiftes a testing service only. Interpretation may be provided upon request,

Golder Associates Ltd.,, Unit B, 12330 - 88th Avenue, Surray, B.C., V3W 3J6 CANADA Tel; 604-591-6616 Fax: §04-591-6608




LABORATORY COMPACTION CHARACTERISTICS OF SOIL

USING STANDARD EFFORT (12,400 ft-Ibf/ft3)
ASTM D698

Associated Engineering
Suite 300 - 4940 Canada Way

Burnaby, BC V5G 4M5 Project No.. 07-1416-0038
Attention: Mr. Wayne Zhan

Project: Pitt River Dike Sampled:  April 11, 2007
Location: STA 3+ 05D Test: 3

Material Description: Sand (Brown) Sampled by: (GAN|
Source: Cewe Pit - Pipeline Road Pit Run (unscreenedMethod: c

Trial No. 1 2 3 4

Dry Density, kg/m’ 1984| 2060] 2038| 1985

Moisture Content,% 5.9 8.0 9.1 10.7

Maximum Dry Density 2062.0 kg/m® Gs (assumed) 2.60

Opfimum Moisture 18 % Oversize 104 %

Rock Corrected Dry Density 2107  kg/im?®

Rock Corrected Moisture 73 %

Moisture - Density Relationship

2080 \ |

— — Zero Air Voids
Curve, Gs= 2.6
. 2070

o] N

4 e N

I
%
g
/

Dry density, kglm3
b4 Pt
= a8
/]

1870

1950
5 6 7 8 9 10 1 12

Moisture Content, %

Reported by: Reviewed by:
Satinder Sahai N. Mwitta

Reporting of these test results constitutes a testing service only. Interpretation may be provided upon request.

Golder Associates Ltd., Unit B, 12330 — 88th Avenue, Surray, B.C., V3W 3J6 CANADA Tel: 604-591-6616 Fax: 604-591-6608



SIEVE ANALYSIS OF FINE

ASTM C 136
April 5, 2007
Valley Geotechnical Engineering Project number: 07-1416-0039
PROJECT: Coquitlam Dike
Sample: Jervis Inlet Pit Run
DATE SAMPLED: April 3, 2007 SAMPLED BY; Al
SIEVE ANALYSIS
. . Individual % Retained MMCD. GRANULAR BASE
Sle(\;:mS)lze % Retained | % Passing {Split values) ’
+4.75 -4,75
75 (o)) 1660 o4
19 0.3 099.7 2.2 100.0 100.0
12,5 3.5 96.2 26.8 75.0 100.0
9.5 2.2 84.0 16.8 60.0 90.0
4.75 7.1 87.0 54.2 40.0 70.0
2.00 232 63.8 267 27.0 5§5.0
0.85 31.8 32.0 366 16.0 42.0
0.425 15.7 16.3 18.1 8.0 30.0
0.250 6.1 10.1 7.4 5.0 20.0
0.150 2.8 7.3 3.2
0.075 2.0 5.3 23 20 8.0
PAN 53 8.0
Total 100.0
T 100.0 ¥ [ I T
90.0
; 80.0 i
L .g’ 70.0
% 600 -
[
& 500
=
§ 40.0
& 300 —
200 -t
10.0
0.0 ; > ]
25 19 12,5 9.5 475 2.00 085 0425 0250 0150  0.075
Sieve Size {mm)
Reported by: S. Sahai Reviewed by:

N. Mwitta

Nofica: The test data given herein pertain to the sample provided only. This report constifutes a testing servica only. inferpretation of the data given here may
be provided upon request.

GOLDER ASSOCIATES LIMITED, Unit B, 12330 - B8th Avenue, Surrey, B.C. Canada V3W 3J6 Tel: 604-591-6616 Fax 604-591-6608




LABORATORY COMPACTION CHARACTERISTICS OF SOIL

USING STANDARD EFFORT (12,400 ft-Ibf/ft3)
ASTM D698

April 8, 2007

Associated Engineering
Suite 300 - 4840 Canada Way
Bumaby, BC V5G 4M5

Golder

Project No.;  07-1416-0038

Attention: Mr. Wayne Zhan
Project: Pitt River Dike Sampled:  April 3, 2007
Location: Pitt River Dike Test: 1
Material Description: CEWE Pipeline Rd Pit Run {scresned) Sampled by: Al
Source: Unknown Method: C
Trial No. 1 2 3 4
Dry Density, kg/m® 1921] 1973] 1991 1938
Moisture Content,% 6.2 8.5 10.3 12.0
Maximum Dry Density 19920 kg/m® Gs {assumed) 2.60
Optimum Moisture 10.0 % Oversize 11.6 %
Rock Corrected Dry Density 2047 kg/m®
Rock Corrected Moisture 81 %
Moisture - Density Relationship
2020 \
2010 e 2010 Alr Volds
\ Curve, Gs= 2.8
2000 \
1990 i
&y
E 1980 ’/ \
o
D /
* 1070
& / \NEAN
5 1860
§ o0 / \
< / )
B 1840 7 ; N
g / \
1930 \
1420 / \
1810 N
A
1800
8 7 8 9 10 1 12 13 14
Moisture Content, %
Reported by: Reviewed by:
Satinder Sahai N. Mwitta

Reporting of these test resulls constitutes a testing service only. Interpretation may be provided upon request.

Golder Associates Lid., Unit B, 12330 — 88th Avenue, Surrey, B.C., V3W 3J6 CANADA Tei: 604-591-6616 Fax: 604-591.6608




LABORATORY COMPACTION CHARACTERISTICS OF SOIL
USING STANDARD EFFORT {12,400 ft-Ibf/ft3)

ASTM D698 Goldcr
Assoclated Engineering '
Suite 300-4940 Canada Way

Burnaby , BC V5G 4M5
Project No.: 07-1416-0038

Attention: Mr. Wayne Zhan

Project: Pitf River Dike Sampled:  April 19, 2007
Location: Sta, 0+00-Cedar & Victeria Test: 1

Material Description: t4 mm road muleh Sampled by: Al

Source: Site Method: C

Trial No. 1 2 3 4

Dry Density, kg/m° 2035] 2179) 2235 2166

Moisture Content,% 5.0 6.2 6.9 8.1

Maximum Dry Density 2240.0 kg/m® Gs (assumad) 2.75

Optimum Moisture 73 % Oversize 0.0 %

Moisture - Density Relationship
2310 g l

;:; \\ =« Zero Air Voids
i 2276 < Curve, Gs= 275 |
': 2230 S— \\\
// N L
\ N
2150 / .
2110 /
2070 /

2030

Dry density, kg/m®

4 5 8 7 8 g 10
Moisture Content, %

i Reported by: Reviewed by:
Satinder Sahai N. Mwitta

1

Repoarting of these test results constitutes a testing service only. Interpretation may be provided upon request.

Gelder Assoclates Lid., tnit B, 12330 - 88th Avenue, Surrey, B.C., V3W 3J8 CANADA Tel: £04-591-6616 Fax: 604-591-6608




