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EXECUTIVE SUMMARY

As previously indicated, there are no major surface water bodies or channels on the subject
sites due to the permeability of the underlying sands and gravels which allow rapid infiltration
of precipitation. The larger issues for the potential development appears to be the
groundwater quality, its suitability for process or drinking water and the impact of
development on its quality.

Paramount to the development of any of the three sites will be to minimize the disruption of
the existing water flow patterns thereby minimizing the impact on the adjacent wetlands.
Large buffer zones along the edges of these environmentally sensitive ecosystems will be
required to mitigate the effects of development, such as increased surface water run-off, and
air, light and noise pollution. This will be of particular importance for the wetlands at the
base of the escarpment on site one as numerous studies have demonstrated that the
Morrison Creek watershed is considered to be high value fish habitat (Coulter, T.S. et al,
1995; Knight, L. and D. Blood, 1997).

Surface water flow from the Edgett Pit indicates that surficial disturbance for gravel removal
or construction on the sites may result in siltation that would inhibit groundwater infiltration.
Covering of the ground surface with building footprints or asphalt will also restrict
groundwater infiltration.

Development of the site(s) will require that surface runoff be disposed of to an appropriately
designed infiltration system. Sewage and process water will require disposal to an
engineered septic system. In both cases the impact on the groundwater quality is likely to be
minimal provided the systems are appropriately designed and hazardous substances are not
allowed to enter the systems. The relatively high permeability of the native sands and
gravels is conducive to the disposal of stormwater in the gravel pits and domestic effluent to
ground absorption fields. Stormwater sediment may be an issue during the construction
phase of the development. A sediment control plan is recommended for each individual area
of development

The construction and operational phases of the Value Added Forestry Village will generate
inert solid waste. A recycling plan should be developed during the planning stages of the
project in order to reduce the volume of both construction and process wastes. Woodwaste,
including sawdust, trim ends, breakage and bark, will likely comprise the largest mass of
process waste while the facility is in operation.

Typical air emissions from value added forestry manufacturing or remanufacturing consists
of woodwaste particulate and steam/volatiles from wood drying ovens. These types of
emissions are easily controlled using conventional control technologies such as cyclones,
baghouses, scrubbers and condensing systems and there is a low probability of impact on
the quality of the air in the surrounding airshed.

Much of Sites 1, 2 and 3 are underlain by coal mining activity. Most (No. 4, 5 and 8 Mines)
of the mine workings were relatively deep (150 to 250 m) and worked relatively thin (typically



CVEDS File: 1401-0029
May 2, 2001 Page 2

1 to 3 m thick) coal and waste rock seams. Longwall or near complete extraction of pillars
some 50 to over 100 years ago, would likely have produced relatively rapid roof rock
collapse and associated fracturing and subsidence effects. The typical 30m or thicker
granular overburden would tend to minimize the impacts of subsidence on the ground
surface. The apparent absence of shafts or large mining-related openings within Sites 1, 2
and 3 would further limit the surface impacts of the coal mining activity.

The No. 4 Mine commenced operation around 1890, from an outcrop of the No. 4 coal bed
near the eastern shoreline of Comox Lake. By the time the workings were abandoned in
1935, No. 4 Mine extended under the western portion of Site 1, all of Site 2 and the eastern
portion of Site 3. The working height of the No. 4 coal bed was typically 0.9 to 2.1 m, at a
depth of about 200 to 250 m, under the study area. Longwall extraction and removal of
pillars resulted in nearly complete extraction of the No. 4 coal bed in the vicinity. Mine
records indicate some large coal pillars have been left unworked under Site 3.

No. 7 Mine, underlying the western end of Site 3, was only 40 to 55 m deep and resulted in
openings typically varying from 1.2 to 2.1 m in height. These conditions make the area of
No. 7 Mine a potential concern for future ground surface deformation from the historical
mining activity.

The subject properties are mantled with extensive thicknesses of glacial outwash sands and
gravels with limited topsoil. Such surficial geology is conducive to relatively straightforward
and economical site development.

The limits of site grading will be controlled by access and servicing grades and groundwater
conditions. From information to date, it appears that the water table is at about Elevation
140 m over most of Sites 1, 2 and 3. Further subsurface investigation, with installation of
monitoring wells, will be necessary to better define the groundwater conditions.

Prior to development of the subject sites it is recommended that more detailed investigation
be conducted. This would include thorough examination of mine plans at full scale (typically
1:1200 to 1:3600). Additional drilling would be required to investigate and assess subsurface
conditions, including the extent of mining, induced fracturing, roof rock condition and other
details necessary to determine the potential for future significant subsidence.

In SUMMARY, Levelton’s review of the subject sites indicates that there are several issues
of environmental and geotechnical concern which may require further investigation during
the planning and development stages of the project. In all cases however these issues can
be mitigated using current engineering techniques and equipment and do not inhibit the
development potential of the subject sites.
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1. INTRODUCTION

On behalf of the Comox Valley Economic Development Society (the Client), Levelton
Engineering Ltd. (Levelton) has carried out an Environmental and Geotechnical Site
Assessment on three areas previously identified as potential sites for the Bevan Road Value
Added Forestry Village north of Cumberland, BC. The assessment is understood to be
required by the client prior to the application for rezoning of the property.

1.1 Project Background and Overview

The subject areas have been proposed for an integrated multi-use forestry centre able to
move raw logs through the milling and processing stages to finely finished wood products for
the retail market. Included are areas to be zoned for light and heavy industry, wholesale,
live/work, office and retail (CSRD, undated).

Two visions for the site have thus far been proposed; one would see site two as the location
for primary processing and site one for secondary processing and the Village Core. The
second would have primary processing located adjacent to Cloake Road Main at the western
end of site three, with secondary processing and the Village Core to the east. Both visions
include constructed wetlands and green spaces to deal with storm water and habitat issues,
and room for future expansion (CSRD, undated).

The subject lands are currently zoned RU-1 (Rural One) in the Rural Comox Valley Official
Community Plan which allows for a minimum parcel size for subdivision of 8 hectares (20
acres). A rezoning application will be required to rezone the property to include the smaller
lots sizes required for the proposed development. The Comox-Strathcona Regional District
(CSRD) is the local authority responsible for this.

In addition, the subject sites are in the Forest Land Reserve (FLR) which limits land use to
forestry or forestry related uses. An application will need to be made to the Land Reserve
Commission to either remove the properties from the FLR, or to allow for alternate activities
to occur on the site.

1.2 Objectives and Scope of the Application

The assessment was performed in a multi-staged manner in order to identify and evaluate
the extent to which the proposed development could reasonably be expected to impact upon
the natural environment of the subject site or be restricted by geotechnical aspects. A
preliminary desktop study was performed to summarize existing data. Non-intrusive
(surficial) field reviews were also carried out at the subject property. Once environmental
and geotechnical issues were delineated, further study areas were identified and
incorporated into the assessment. This process enabled Levelton to recommend procedures
to mitigate the potential impacts on the site and to identify potential barriers to site
development. Recommendations were also made for further environmental or geotechnical
studies that may be required once further development plans are finalized.
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As part of the overall assessment, a search of historical records was undertaken.
Documentation such as aerial photographs, local and regional records and personal
interviews were utilized to supplement information gathered while on-site. A review of
surface water and groundwater drainage patterns, potential storm water, sewage and
process water management facilities and potential air quality issues were also performed.

Mimulus Biological Consultants of Courtenay, BC were retained to assess the vegetation,
wildlife and aquatic habitat on the subject sites. Their complete report titled Biological
Assessment of the Bevan Road Value Added Forestry Village is included in Appendix IV.

The geotechnical portion of the assessment focused on the characteristics of the site
materials, slope stability, the use of site materials for structural fills, roadbase and other
construction requirements, impacts of the abandoned coal workings in the vicinity and the
impacts of aggregate removal from potential development sites.

Westwater Mining Ltd. of Courtenay, BC were retained to assess the historical coal mining
activites on the subject site. The complete report is in included in Appendix V.

All efforts were made to consult with local agencies in regards to previously conducted
studies on and near the subject site.

1.3 Consultant Team and Responsibilities
1.3.1  Mr. Allan Morrison, P.Eng., Project Manager

Mr. Morrison is currently Levelton’s Senior Environmental Engineer on Vancouver Island and
was the Project Manager for this project, coordinating the senior reviewers and technical
staff. Mr. Morrison has then years of experience in the environmental field including five as a
consulting engineer and five years with the BC Ministry of Environment, Lands and Parks,
Vancouver Island. Mr. Morrison has been involved in the engineering and management of
large and small projects throughout Vancouver Island, including a leachate monitoring study
of the Pigeon Lake landfill.

1.3.2 Mr. Del DeWoilfe, Client Service Manager

Mr. DeWolfe is the Business Unit Manager of Levelton’s Courtenay branch and has been
involved in numerous of geotechnical and environmental projects in the Comox Valley since
1993. He has over 35 years of experience in various areas of engineering and project
management throughout British Columbia and Alberta.

1.3.3 Mr. Bruce McLeod, P.Eng., Senior Geotechnical Engineer
Mr. McLeod is the Manager of Vancouver Island operations and has been a Principal of

Levelton Engineering Ltd. since 1982. He has over 30 years of experience providing
geotechnical and materials consulting services to clientele on many projects throughout
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British Columbia. Mr. McLeod coordinated and was responsible for all geotechnical aspects
of this project.

Mr. McLeod has a specific knowledge of the subject area through aggregate reserve
assessment work completed for private industry, and many projects in the Cumberland and
Courtenay areas.

1.3.4 Ms. Michele Jones, M.Sc.,

As the Principal of Mimulus Biological Consultants, Ms. Jones has been working and
teaching in the field for nearly 20 years. Mimulus Biological Consultants, based in
Courtenay, B.C., specializes in identifying ecosystems and habitats, both in the field and
through the interpretation of air photographs. Employed within the company are vegetative
ecologists, skilled in recognizing and measuring the complexities of natural systems, and
wildlife biologists, able to perform site profiles, impact assessments, habitat and population
dynamics and productivity estimates.

Ms Jones is well versed at plant identification and measurement and has extensive
experience identifying ecosystems and habitat units on air photographs as well as in the
field. As an Ecologist, and past chair of the board for the Comox Valley Watershed Society,
Ms. Jones is responsible for the development of education materials for watershed
monitoring and the creation of an ecological centre. She has been instructing the Vegetation
and Forest Assessment course at North Island College for six years and has taught the
Ministry of Forest’'s Vegetation Resources Inventory for four years. In both of these courses,
plant identification, soil analysis and Biogeoclimatic Ecosystems Classification (BEC) are
major components.

1.3.56 Ms. Janet Rygnestad, B.Sc., B.I.T., Environmental Scientist

Ms. Rygnestad holds a Bachelor of Science degree and Biologist in Training Status with the
Association of Professional Biologists of BC. She has been involved in numerous projects in
environmental engineering and silviculture throughout BC since 1989. Since joining Levelton
as an Environmental Scientist, Ms. Rygnestad has worked on projects ranging from
contaminated sites investigations to biosolids land applications and environmental site
assessments.
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2. PROJECT AREA
2.1 Project Location

Three sites were identified in previous reports as being suitable for potential development of
the Value Added Forestry Village. All three sites are located to the northwest of the Village
of Cumberland and on the east and west sides of Bevan Road (see Figure 1, Appendix I).

2.2 Terrain

Sites 1, 2 and 3 are located within the upland of an extensive glaciofluvial terrace extending
from Comox Lake to Maple Lake. This upland is relatively flat, with a surface elevation
ranging from approximately 163m near the south end of Site 2 to approximately 151m near
the west end of Site 3. The average ground surface elevation within Sites 1, 2 and 3 is
approximately 156m.

Site 1 is the most easterly of the three proposed sites and is defined to the north by a steep,
heavily treed and vegetated escarpment and wetlands, which form part of the headwaters of
First Supply Creek and the Morrison Creek watershed. Bevan Road is located to the
southwest. Site boundaries to the northwest and southeast are loosely defined by Hancock
Timber’s timber license limits. The majority of site one was clearcut within the past five
years.
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Site 2 encompasses a relatively flat area directly to the north of the Pidgeon Lake landfill and
west of Bevan Road. The top of the slope at the edge of the upland area above the wetlands
defines the border to the west. The site is primarily covered in mature second growth forest.

Site 3 is the most westerly of the three proposed sites. Bevan Road defines it to the east,
Lake Trail Road to the north and west, and the edge of the upland area to the south. The
border between Sites 2 and 3 was arbitrarily defined by the ease of access to services in
Cumberland or Courtenay (Knight, Lisa, 1997). As on Site 2, the landscape is primarily flat,
gently sloping down towards the wetlands to the east and northeast, with mature second
growth forest cover. A recent clear cut and an established gravel pit are present at the north
central perimeter of the site.

The upland area contains local surface undulations, with bowl-shaped depressions having
generally shallow (20 - 30°) sideslopes and depths of up to about 10 m. These likely
represent kettles formed by retreating glacial ice. The upland is also criss-crossed by
numerous trails and unsurfaced roads, related to historical logging and coal mining activity.
Road cuts to about 3m height expose sandy to gravelly soils. Topsoil tends to be granular
and relatively shallow (typically less than 0.3m thickness)

The northern perimeter of Site 1 and the north eastern perimeter of Site 3 are formed by a
northerly dipping, 25 to 30° bank up to about 35m high. This is an erosional slope formed by
the ancient Puntledge River cutting into the northern side of the glaciofluvial terrace. The
southern perimeter of Site 3 is formed by a similar, southerly dipping, 20 to 30° bank, to 25 m
high. This bank likely formed from deposition against glacial ice occupying Comox Lake, and
subsequent erosion by historically raised lake levels. Roads traversing both banks indicate
sands and gravels extending to full bank height.
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3. REVIEW OF CURRENT ENVIRONMENTAL SITE CONDITIONS
3.1 Purpose and Methodology

The purpose of the environmental review was to provide the client with an evaluation of
known and potential environmental liabilities at the site, and to identify present conditions or
practices that may represent failure to comply with applicable environmental laws,
regulations or guidelines. The format followed is consistent with a Stage | Preliminary Site
Investigation (PSI) under the BC Ministry of Environment, Lands and Parks (BCMELP)
Contaminated Site Regulation.

Levelton conducted the environmental portion of the review in accordance with the Canadian
Mortgage and Housing Corporation (CMHC)' and Canadian Standards Association (CSA)?
guidelines for Phase | Environmental Site Assessments. Current and historical information
on both the site and surrounding properties were acquired through a review of available
historical data and an on-site review. The following information was reviewed in the
preparation of this portion of the report;

Aerial photos from 1946 to 1991;

Regional District of Comox Strathcona records and studies;
Ministry of Transportation and Highways studies;
Cumberland Museum archives;

Levelton Engineering Ltd. files;

BC MELP Environmental Site Registry; and

BC MELP Aquifer Classification Database.

Levelton completed an on-site review on March 7 and 8, 2001 as part of the overall
assessment. The on-site review consisted of a walk-through of accessible areas to ascertain
the presence of environmental concerns associated with the site. Locations of underground
storage tanks (USTs), aboveground storage tanks (ASTSs), stained soils or surfaces, stressed
vegetation, and surface water were noted. Additionally, any potential environmental
concerns were noted for asbestos containing materials (ACMs), urea formaldehyde foam
insulation, polychlorinated biphenyls (PCBs), ozone—depleting substances, and radon gas.

' Canada Mortgage and Housing Corporation (CMHC), June 1993, Environmental Site Investigation
Procedures, Phase | and Il Environmental Site Assessments (Il 9907-02), Ottawa, Ontario.

2 Canadian Standards Association (CSA), April 1994, Phase 1 Environmental Site Assessment (CSAZ768-
94), Rexdale, Ontario.



CVEDS File: 1401-0029
May 2, 2001 Page 7

3.2 Documents Held by Regional District of Comox Strathcona
The following documents were reviewed in the preparation of this portion of the report;

»  Environmental Considerations of Site Locations for Light Industry in the Bevan Road
Area. Report for Westland Resource Group by Lisa Knight of Quercus Consulting,
1997,

= Comox Valley Forest Enterprise Forest Sector Strategy; Book 2 — Land Stream:
Preliminary Feasibility Study. Report for FRBC (#PA97118-CO) by Westland Resource
Group, 1997;

» Bevan Road Value Added Forestry Village, Regional District of Comox-Strathcona,
undated; and

» Groundwater Monitoring Reports for the Pigeon Lake Landfill, 1995 through 1998.
Documents Held by Ministry of Transportation and Highways, Vancouver Island Highway
Project

The following documents were reviewed in the preparation of this portion of the report;

= Wildlife Habitat Mapping, Inland Island Highway, Cumberland Road to Campbell River..
Report for the Ministry of Transportation and Highways by Don Blood and Associates,
1996;

=  Morrison Creek Fish Habitat Study, Maple Lake to Lake Trail Road. Report for Ministry
of Transportation and Highways by Mike Lough and Associates, 1995; and

Numerous studies have previously demonstrated that the Morrison Creek Watershed is
considered to be high value fish habitat. The fisheries assessments have identified cutthroat
trout and coho salmon populations in this watershed (Coulter, T.S. et al, 1995; Knight, L. and
D. Blood, 1997). Water supply to the tributary creeks is primarily from surface water, derived
partially from the shallow groundwater in the area. Any alteration of the surface water
drainage patterns is likely to impact the water volume as well as the location of entry to these
creeks thereby altering fish habitat (Coulter. T.S. et al, 1995).

3.3 Aerial Photographs

Aerial photographs from 1946 to 1991 were reviewed. The 1943 photo shows clearing of the
subject sites. Limited clearing appears to have taken place to the south of the present
Courtenay city boundaries. From 1957 onwards the majority of the logging appears to have
taken place on the northern shores of Comox Lake. Sites 1 and 3 were cleared after the
1991 photo.

A summary of the aerial photographs is presented in Appendix I.

3.4 BCMELP Environmental Site Registry

An area information request was submitted to BCMELP’s Environmental Site Registry
through BC Online regarding any recorded past environmental investigation or information.
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Contaminated soil is recorded as being present at the Pigeon Lake Landfill. Hazco currently
operates a permitted treatment facility at the site. The contaminated soil is contaminated in
lined cells and has a low potential for impact on surrounding soil and groundwater.

No other records were present for sites within a 0.5km radius of the eastern or northern
boundaries of Site 1, the western boundary of Site 3, or the southern boundary of Site 2.

Site Registry records are presented in Appendix IlI.
3.5 BCMELP Aquifer Classification Database

The Puntledge Aquifer (#417) encompasses an area loosely bounded by the Village of
Cumberland to the south, the Puntledge River to the northwest, the Village of Puntledge to
the north, Comox Lake to the west and Maple Lake to the east. The aquifer is composed of
Capilano Sediments, (sand and gravel) and is approximately 16.9km? in total size. It is
classified as having high productivity and vulnerability primarily due to the porous nature of
the materials above the aquifer. No quality or quantity concerns are presently listed on the
database. The water use is listed as of moderate demand, primarily for drinking water.

The aquifer mapsheet is presented on Figure 2 in Appendix I.
3.6 On-Site Review

Levelton conducted an on-site review on March 7 and 8, 2001. No buildings are presently
located on any of the three subject sites therefore water discharges are limited to surface
water found in small pools of standing water. No air discharges were noted for the subject
site.

No evidence of asbestos-containing building materials, ozone depleting substances or
polychlorinated biphenyls (PCBs) were noted at the time of the on-site review. No known
hazardous materials are generated or stored on the site.

Bedrock and soil in the subject area are known for having low radon gas generating
potential. The BC Ministry of Health completed a regional study of radon in homes in British
Columbia which concluded that radon is not a concern in the coastal regions of British
Columbia (Philips, Brian, 1992).

No aboveground or underground storage tanks, or imported fill materials were noted at the
time of the on-site review.
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Coal mining activities are well documented for the subject sites and are further discussed in
Section 8. The main concern resulting from this activity is the potential for acid rock drainage
(ARD) from abandoned coal mine workings or spoils stockpiles. Characteristics of ARD
include depressed pH and elevated sulphate and metals in the groundwater. This may affect
the suitability of groundwater at the sites for various uses, such as drinking or processing
water. This issue is discussed in further detail in Section 4.3.

The surrounding properties are primarily forested with second growth timber and understorey
vegetation. Several ecologically sensitive areas have been previously identified to the
northeast and south of Site 1, and to the south and south west of Site 3 (CSRD, undated
mapsheets). The Pigeon Lake Landfill is present to the south of Site 2.
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4. BASELINE HYDROLOGY AND WATER QUALITY

A site visit was conducted on March 7 and 8, 2001 to examine the topography of the Bevan
Road site and to evaluate as much as possible the general surface water drainage from the
project area. Information regarding the hydrology and surface water quality of the project
area was obtained through the on-site review, from government databases, and from a
review of aerial photography.

4.1 Climate

The climate of the project area is mild due to its proximity to the ocean. Mean air
temperature ranges from approximately 3°C during January to approximately 17°C during
August. Precipitation recorded by Atmospheric Environment Service (AES) in the project
area is highest during December (mean monthly total of 250mm) and lowest during July
(mean monthly total of approximately 37mm), with recorded mean annual totals of about
1,459 mm (1961 to 1990) at the Courtenay Grantham weather station, approximately 12 km
northeast of the project area. Extreme daily precipitation is recorded as 108.5 mm which
occurred in January 1968. The maijority of precipitation falls as rain with approximately 7% of
the total falling as snow between October and April.

4.2 Discharges to Surface Water

No ponds, lakes or streams were observed within Sites 1, 2 or 3, other than flooding of the
southern portion of the Edgett Pit floor (Elevation 140mz). The site soils are sufficiently
permeable and the water table sufficiently deep that surface watercourses or ponds have not
developed within the upland surface.

Limited surface water flow in the Bevan Road ditch was observed to originate from the
Edgett Pit. Infiltration of this water appeared to be inhibited by surface siltation of the pond in
the Edgett Pit and the roadside ditches. The water appears to flow into the swampy areas in
the vicinity of the former Puntledge townsite and would eventually drain into the Puntledge
River below the Fish Hatchery.

The extreme rainfall event recorded in January 1968 would have resulted in the discharge of
approximately 0.1085m? of water from every square metre of the subject site in a 24-hour
period. The majority of the discharge would have infiltrated into the surface, which is
presently covered by either second growth forest or clearcuts. Surface water flow from the
Edgett Pit indicates that surficial disturbance for gravel removal or construction on the sites
may result in siltation that would inhibit groundwater infiltration. Covering of the ground
surface with building footprints or asphalt will also restrict groundwater infiltration.
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4.3 Water Quality

As previously indicated, there are no major surface water bodies or channels on the subject
sites due to the permeability of the underlying sands and gravels which allow rapid infiltration
of precipitation. The larger issues for the potential development appear to be the
groundwater quality, its suitability for process or drinking water and the impact of
development on its quality.

Monitoring data from the CSRD Pidgeon Lake Landfill may indicate potential issues with
groundwater in the vicinity of the subject sites. The data may also be indicative of issues
associated with the groundwater outflow at the base of the escarpment on Site 1 that
comprises the headwaters of the Morrison Creek watershed. Issues identified by recent
monitoring of groundwater wells at the landfill include: Total Dissolved Solids (TDS), pH, and
concentrations of sulphate, iron and manganese exceeding the Canadian Drinking Water
Guidelines; and sulphate and zinc levels exceeding the British Columbia Aquatic Life Criteria
(Miller, C., 2000).

The 1998 groundwater monitoring report from the Pidgeon Lake Landfill (Booth, D., 1998)
concluded that the groundwater issues identified in the landfill monitoring wells in previous
reports may be indicative of a larger Acid Rock Drainage (ARD) problem in the area
originating from widespread historic coal mining activities. Coal mining is known to have
occurred under the majority of the subject areas, therefore similar issues may exist for these
sites. Groundwater may not be suitable for drinking or process water purposes without
treatment on the majority of the studied area.

4.4 Groundwater

Reference to the Pidgeon Lake Landfill boreholes (Table 3) indicates the local water table to
have a northeasterly gradient from the landfil. BH2, on Bevan Road adjacent to the
southern portion of Site 1, encountered groundwater at 21.2m depth (elevation 140.5 m).
MW-8, about 200m south of Site 2, encountered groundwater at 9.8m depth (elevation
149.8m).

Swampy conditions occur to the north of the toe of the bank forming the northern perimeter
of Sites 1 and 3 (elevation 120 m#). Groundwater discharge areas are evident at the bottom
of the escarpment that runs along the north side of Site 1 into the headwaters of the Morrison
Creek watershed. Ponded water was observed within a depression 200m west of the west
end of Site 3.
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5. POTENTIAL WASTE MANAGEMENT ISSUES
5.1 Sewage and Stormwater Disposal

Development of the site(s) will require that surface runoff be disposed of to an appropriately
designed infiltration system. Sewage and process water will require disposal to an
engineered septic system. In both cases the impact on the groundwater quality is likely to be
minimal provided the systems are appropriately designed and hazardous substances are not
allowed to enter the systems. The relatively high permeability of the native sands and
gravels is conducive to the disposal of stormwater to rock pits and domestic effluent to
ground absorption fields. Systems should be designed for site conditions and project
requirements. The granular soils should be protected from concentrated flows to avoid
surface erosion. Field evaluation of each site will be required to determine the best location
for specific septic facilities. Septic or infiltration systems will require authorization from
BCMELP depending on the total flow of wastewater entering the system.

Stormwater sediment may be an issue during the construction phase of the development. A
sediment control plan is recommended for each individual area of development and should
include the following;

» design for a temporary settling/infiltration system to receive runoff from disturbed areas
and regulate infiltration to groundwater;

= provision for silt interceptors to be installed if necessary to provide additional sediment
control prior to discharge, including the possible use of hay bales, silt fences or
equivalent measures;

= provision for erosion control measures to be used where needed, such as surface
roughening, interception and other common diversion practices; and

= definition of the duties of an environmental monitor who will review the site on a periodic
basis during construction.

It is recommended that a sediment control system be designed using the parameters
specified in the document Land Development Guidelines for the Protection of Aquatic
Habitat, DFO and BC Environment, 1993.

5.2 Solid Waste

The construction and operational phases of the Value Added Forestry Village will generate
inert solid waste. A recycling plan should be developed during the planning stages of the
project in order to reduce the volume of both construction and process wastes. The CSRD
Pidgeon Lake Landfill can accept inert non-recyclable materials however tipping fees will be
applicable.

Woodwaste, including sawdust, trim ends, breakage and bark, will likely comprise the largest
mass of process waste while the facility is in operation. The CSRD is proposing to expand a
composting operation for municipal organic wastes at the Pidgeon Lake Landfill and may
therefore be able to utilize a large volume of woodwaste as a carbon source. The CSRD
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indicates that approximately 500 cubic yards (393 cubic metres) of woodwaste per week is
currently utilized for composting biosolids. In addition, the pulp mill at Campbell River may
be able to utilize high quality woodwaste, such as chips and sawdust, and will be easily
accessible once the Courtenay to Campbell River highway section is completed. Some
additional processing may be required for the woodwaste under both of the above scenarios
and therefore pre-planning of process equipment or even the types of industry occupying the
site is important.

5.3 Air Emissions

Typical air emissions from value added forestry manufacturing or remanufacturing consist of
woodwaste particulate and steam/volatiles from wood drying ovens. These types of
emissions are easily controlled using conventional control technologies such as cyclones,
baghouses, scrubbers and condensing systems and there is a low probability of impact on
the quality of the air in the surrounding airshed.

Certain value-added forestry manufacturing operations may utilize solvents, glues or other
volatile chemicals that may not be easily controlled by conventional technologies. The use of
the site by these types of industry would likely require airshed modeling to determine their
impact on air quality.

Authorization of air discharges may be required from the Ministry of Environment, Lands and
Parks.

5.4 Hazardous Wastes

Hazardous wastes may be generated from the use of antisapstain chemicals, solvents and
glues used in a value added manufacturing process. The main considerations with the use of
these chemicals would be the safety of transportation to the site, containment on the site and
appropriate disposal of the waste products. Appropriate planning will be required once the
type of operations to locate on the site has been identified.

An emergency response plan is recommended for all operational facilities on the property in
order to mitigate the impact of accidental spills on the environment.



CVEDS File: 1401-0029
May 2, 2001 Page 14

6. FISH, WILDLIFE AND VEGETATION

Mimulus Biological Consultants conducted a biological assessment of the subject sites in
March 2001. The full report is presented in Appendix IV.

The primary biological concern with development of these areas is its effect on surface and
groundwater. The area is located at the junction of several watersheds, all of which have
fish bearing streams, rivers and lakes within their boundaries. Along the boundaries of all
three proposed sites are wetlands that will require the creation or maintenance of significant
buffers to mitigate the effects of development.

It was too early in the season to full assess the potential for rare or endangered plant
communities in the area. A large diversity of wildlife was noted in the proposed development
areas, including woodpeckers, songbirds, bears, wolves, cougars and bald eagles. Wildlife
corridors are recommended to allow for movement between habitats as well as to mitigate
the effects of development on the denning and nesting sites of the resident species. These
greenways would also allow for the continued recreational use of the subject area. The ridge
located along the northeastern border of Site 1 drains into the headwaters of the Morrison
Creek watershed, home to the endangered Morrison Creek Lamprey.

Containment of potential contaminants, as well as maintaining adequate water flow volumes
into the adjacent watersheds, is paramount. Storm water and sewage will need to be treated
prior to entering these sensitive environments.

*;J-  Fig®

- =l .
A A

reek Werhe



CVEDS File: 1401-0029
May 2, 2001 Page 15

7. GEOLOGY
7.1 Bedrock Geology

Local bedrock consists of the Comox Formation, which is comprised of interbedded
sandstone, siltstone, shale and coal of Cretaceous age. The Comox Formation is typically
some 200 m thick and overlies volcanic rocks of the Karmutsen Formation (Triassic age).
The Comox Formation is subdivided into three units:

» the upper Dunsmuir Member, which is locally some 90 m thick and outcrops on the
hillsides east of Comox Lake and southeast of Black Lake. This is mainly light grey,
medium to coarse grained sandstone with thin interbeds of carbonaceous shale and
coal.

» the intermediate Cumberland Member, which is locally some 85 m thick and outcrops in
the cliffs above the eastern shore of Comox Lake (south of White Bay). This rock is
mainly dark grey shale and siltstone with interbeds of sandstone and several thick zones
of interbedded coal, carbonaceous siltstone and shale.

= the basal Benson Member, which is variable in extent and up to 30 m in thickness. This
rock is mainly very coarse grained volcanic conglomerate (agglomerate) with occasional
interbeds of sandstone, siltstone and shale.

The Dunsmuir Member sandstones are resistant to erosion and form the hilly bedrock terrain
near Comox Lake. The underlying Cumberland Member shales and siltstones are less
resistant to erosion, and tend to form outcrops where protected by the more competent
Dunsmuir Member rocks.

Numerous boreholes have been drilled in the vicinity of the study area. Figure 4 in Appendix
| indicates the locations of the holes, dating from 1912 for investigation of the coal deposits
to 1999 for environmental purposes near the Pidgeon Lake landfill. Tables 2 and 3 in
Appendix Il summarize the subsurface information available from the borehole logs.
Detailed logs of the coal mining related boreholes are included in the Westwater Mining Ltd.
report (Appendix V).

7.2 Glacial and Post-glacial Processes

The Pleistocene and more recent sedimentation history of the Coastal Lowland area of the
Strait of Georgia is one of alternating glacial and non-glacial deposition. During each major
glacial episode a Cordilleran glacier, originating in the mountains of southwestern B.C. (both
the Coast Range of the mainland and the Insular Mountains of Vancouver Island), advanced
southwesterly to southeasterly into the Strait of Georgia and bordering lowlands. At its
maximum advance, the last Cordilleran ice sheet covered the highest mountains of
Vancouver Island.

The last glacial ice sheet (Fraser Glaciation) retreated from the study area approximately
13,000 years ago. At that time, due to land depression from the weight of glacial ice, the
local sea level was approximately 170 m above present. As the ice retreated, meltwater
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deposited extensive thicknesses of glaciofluvial sediments (predominantly sands and
gravels) into the sea as deltas. The main deltaic deposition is to the east of Comox Lake,
with sediment thicknesses greater than 50 m in some locations. As melting of the ice sheet
continued, sand and gravel sediments also formed fans against the ice or infillings of cracks
within the ice.

As the glacial ice stagnation reached its final stages, blocks of ice were partially buried by
glaciofluvial sediments. These ice masses eventually melted, leaving depressions, known as
kettles, within the terrain.

Retreat of the glacial ice from the vicinity resulted in many years of meltwater flows, in an
environment of rising land and rising sea level. The rate of land uplift was greater than the
sea level rise, with an equilibrium (near present) condition reached about 5,000 years ago.
The effect was development of terraces by erosion of the granular sediments in the vicinities
of meltwater channels (eg. the post-glacial Puntledge River). Such a terrace is apparent
between Maple and Comox Lakes, and forms the area of Sites 1, 2 and 3.

As the land emerged above sea level, sand and gravel beach deposits were deposited in
some areas. These are recognizable as relatively thin (usually less than 1.5 m thick),
horizontally bedded, coarse grained deposits.

7.3 Surficial Geology

Map 32 (1960), “Surficial Geology of Courtenay, B.C.”, published by the Geological Survey of
Canada and authored by J.C. Fyles, describes the origins of the surficial deposits in the
study area. Paper 66 (1960), “Sand and Gravel in the Strait of Georgia Area”, published by
the GSC and authored by S. F. Leaming, describes aggregate deposits in the vicinity.

The foothills of the Insular Mountains form the western perimeter of the Coastal Lowland,
near the east end of Comox Lake. Extensive glaciofluvial deposits, forming pitted outwash
plains, cover the area between Comox Lake to the west, Maple Lake to the east,
Cumberland to the south and the Puntledge River to the north.

The extensive thicknesses of inclined foreset beds commonly exposed throughout the area
(eg. in the banks of the Edgett Pit) indicate the deltaic depositional environment of the sands
and gravels. The relatively thin, horizontally bedded sediments overlying the foreset beds
are either topset beds or beach sediments.

Meltwater flows developed the elongate terrace deposit, some 5 km in length and averaging
0.8 km in width, extending from Comox Lake to Maple Lake. The ancient Puntledge River
once flowed along the north side of the study area, forming the erosional bank, along the
north sides of Sites 1 and 3. Maple Lake, Black Lake and the now infilled Pidgeon Lake are
examples of large kettles, but many smaller depressions, resulting from melting ice masses
after deposition of surrounding sediments, dot the outwash plain.



CVEDS File: 1401-0029
May 2, 2001 Page 17

Reference to the borehole logs indicates overburden thicknesses of 12 to over 30 m in 14
environmental monitoring holes near the Pidgeon Lake Landfill (Table 2). The borehole logs
indicate the overburden to consist mainly of sands and gravels with few fines (silt and clay).
Reference to the coal mining boreholes, more widely distributed over the study area,
indicates overburden thicknesses of 21 to 54 m.

Within Sites 1, 2 and 3 the borehole logs indicate the overburden to consist mainly of sands
and gravels, with limited boulders and occasional silt or clay beds.
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8. COAL MINING ACTIVITY

Details of the local bedrock geology and historical coal mining activity are described in the
Westwater Mining Ltd. report in Appendix V.

Coal typically forms from 5 to 12% of the Comox Formation, which occurs as 11 identifiable
and persistent coal beds in the area. Of these, only four beds have been mined within the
Comox coalfield. Within the study area, only three of the coal beds have been mined.
These include:

* No. 2 coal bed - located within the lower portion of the Dunsmuir Member or uppermost
portion of the Cumberland Member. This bed typically consists of a 1 to 1.8 m thickness
of interbedded coal and shale;

* No. 3A coal bed - located within the Cumberland Member. This bed typically consists of
widely spaced, thin coal seams which frequently coalesce to a single mineable bed of
coal and shale from 1.2 to 1.8 m thick; and

* No. 4 coal bed - located within the Cumberland Member. This bed consists of a
relatively thick and continuous zone of interbedded coal and carbonaceous shale, with
thicknesses typically from 0.9 to 2.1 m but locally over 3.4 m thick.

= Four mines have recovered coal from within the study area:

= No. 4 Mine - underlies most of the study area and worked the No. 3A and No. 4 coal
beds;

= No. 5 Mine - located within the extreme southeastern corner of the study area and
worked the No. 4 coal bed;

» No. 7 Mine - located in the northwestern corner of the study area and worked the No. 3A
and No. 4 coal beds; and

* No. 8 Mine - located along the northern edge of the study area and worked the No. 2
coal bed.

The extents of the various workings are shown in Figure 3 in Appendix I.

The No. 4 Mine commenced operation around 1890, from an outcrop of the No. 4 coal bed
near the eastern shoreline of Comox Lake. By the time the workings were abandoned in
1935, No. 4 Mine extended under the western portion of Site 1, all of Site 2 and the eastern
portion of Site 3. The working height of the No. 4 coal bed was typically 0.9 to 2.1 m, at a
depth of about 200 to 250 m, under the study area. Longwall extraction and removal of
pillars resulted in nearly complete extraction of the No. 4 coal bed in the vicinity. Mine
records indicate some large coal pillars have been left unworked under Site 3.

The No. 5 Mine was accessed via a shaft to the northwest of Cumberland in 1894 - 95. The
No. 4 coal bed was worked at a depth of about 220 to 240 m, extending into the extreme
southeastern corner of Site 1 by 1906. The No. 5 Mine ceased operation in 1947.
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The No. 7 Mine was accessed by two adits driven through overburden near the town of
Bevan. The two adits and a single airshaft are the only known entry points to the No. 7 Mine
and are located to the north of the study area. The No. 3A and No. 4 coal bed workings
extended under the western portion of Site 3. The workings were relatively shallow, at about
40 to 55 m below ground surface, with working heights of typically 1.2 to 2.1 m. The
workings entered the western portion of Site 3 in 1917 or 1918; the No. 7 Mine was
abandoned in 1921. Extraction resulted in partially extracted pillars and small longwalls.

The No. 8 Mine was accessed by two shafts located near the town of Puntledge in 1912-13.
Initial mining was carried out on the No. 4 coal bed, followed by mining the No. 2 bed in
1936. The workings entered the northeastern edge of Site 1 in the early to mid 1940’s, but
were later abandoned due to problems with complex geology and flooding. Extraction was
mainly by longwall methods, resulting in near total removal of the coal seam. The No. 2 bed
was worked to a height of 0.8 to 1.3 m, at depths of 150 to 220 m.

Most of the waste rock extracted from the Comox Mines was dumped as close to the mine
entries as practical. Large waste piles are located along the eastern shore of Comox Lake
near White Bay, between Bevan and Puntledge and to the north of the Pidgeon Lake
Landfill. No large waste piles were observed within Sites 1, 2 or 3.

Waste rock was also used as bulk fill and ballast for railway beds. It is likely that such
material was used for the grade of the Wellington Colliery Railway that ran between Pidgeon
Lake and Bevan.

Mine waste was also dumped along rail spurs and sidings, often occurring as “finger dumps”
radiating from a central point. Such dumps were not found within Sites 1, 2 or 3.

9. AGGREGATE EXTRACTION

The extensive glaciofluvial sands and gravels extending from Comox Lake to Maple Lake
have been worked as sources of commercial aggregate. Gravel pit development within the
study area has included the Edgett Pit (Pit No. 4) within the northcentral edge of Site 3 and
several smaller workings apparently used for road construction but now abandoned.

The Edgett Pit, operated by J. R. Edgett under lease to Comox Timber Ltd., is located on the
southwest side of Bevan Road, to the immediate southeast of the intersection with the
Comox Lake Main. Gravelly sands are exposed in faces up to 12 m in height, with the Pit
floor located at about Elevation 145 m. Northerly to easterly dipping, deltaic foreset beds are
overlain by a 1m thickness of horizontally bedded topset beds or beach deposits. The Pit
has been operated for over 40 years and currently produces primarily pit run material.
Screening and crushing may have been used in the past to provide a wider range of
construction aggregates.

A shallower pit, currently abandoned but once operated by Comox Timber Ltd., is located on
the south side of Edgett Pit. The sandy deposit is exposed in banks typically 2 to 3 m high.
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10. GEOTECHNICAL CONSIDERATIONS
10.1 General

The subject properties are mantled with extensive thicknesses of glacial outwash sands and
gravels with limited topsoil. Such surficial geology is conducive to relatively straightforward
and economical site development.

10.2 Slope Stability

The glacial outwash terrace is bound on the north and south sides by banks to 35 m in
height. These banks, covered by granular topsoil with sand and gravel exposures at trails,
roads and cuts, are typically sloped at 20 to 30°. Mature trees or logged stumps on the
banks indicate their general stability. The angle of repose, or naturally stable slope angle, for
relatively free draining sand and gravel soils is approximately 1.5H:1V or 34°. The natural
slopes are stable; man-made cuts steeper than about 1.5H:1V at trail, road and pit locations
may be expected to eventually ravel to the angle of repose.

The sands and gravels are sensitive to erosion from concentrated water flows. Slopes
should be protected from heavy flows such as could arise from culvert, stormwater outfalls or
concentrated runoff (i.e. from large pavement areas).

10.3 Mining Subsidence

Much of Sites 1, 2 and 3 are underlain by coal mining activity. Most (No. 4, 5 and 8 Mines)
of the mine workings were relatively deep (150 to 250 m) and worked relatively thin (typically
1 to 3 m thick) coal and waste rock seams. Longwall or near complete extraction of pillars
some 50 to over 100 years ago, would likely have produced relatively rapid roof rock
collapse and associated fracturing and subsidence effects. The typical 30m or thicker
granular overburden would tend to minimize the impacts of subsidence on the ground
surface. The apparent absence of shafts or large mining-related openings within Sites 1, 2
and 3 would further limit the surface impacts of the coal mining activity.

No. 7 Mine, underlying the western end of Site 3, was only 40 to 55 m deep and resulted in
openings typically varying from 1.2 to 2.1 m in height. Boreholes in the vicinity (CX-144, 145,
146 and 156) indicate overburden thicknesses of 28 to 50 m. Borehole CX-144 indicates an
overburden thickness of 36 m, the top of the Comox No. 4 coal bed at 44 m depth and a
potential worked bed thickness of 1.0 m. Borehole CX-156 indicates an overburden
thickness of 35 m, the tops of the Comox No. 3A and No. 4 coal beds at 48 and 54 m,
respectively, and potential worked bed thicknesses of 0.8 and 1.4 m, respectively. These
conditions make the area of No. 7 Mine a potential concern for future ground surface
deformation from the historical mining activity.

Two main types of ground surface damage may occur due to underground coal mining.
Sinkhole development occurs when the roof rock above a void progressively breaks upward,
eventually daylighting at the ground surface. The competency and thickness of the roof rock
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and overburden, as well as the height and extent of the void, control the potential for sinkhole
development. Boreholes CX-144 and CX-156 indicate the roof rock to be 24 to 42 m thick,
respectively, and consist of Cumberland sandstone to sandy shale. With the potential
worked thicknesses of 1.0 and 2.2 m (combined No. 3A and 4 beds), respectively, the roof
rock thickness: mine height ratio would be 24:1 and 19:1, respectively. A rule of thumb is
that when the competent roof rock thickness is greater than 10 times the height of the
extracted coal bed, the potential for sinkhole development is minimal. Based on the current
information available for the No. 7 Mine, the potential for sinkhole development would appear
to be limited. For No. 4, 5 and 8 Mines the potential for sinkhole development affecting the
overlying ground surface would appear to be negligible. It is noted that for similar coal
mining operations but with thinner or less competent roof rock, sinkholes tend to be circular,
less than 10 m in diameter, and depressed to a fraction of the underlying mine height.

Trough development generally occurs as shallow, broad, dish-shaped depressions. Troughs
tend to develop concurrently with complete extraction techniques, such as longwall mining
and pillar removal. For coal mines the maximum depth of trough is generally about one-half
the thickness of the mine height, due to the “bulking” effects of the fractured and collapsed
roof rock. The depth:width ratio of the workings tends to control the potential for trough
subsidence. When the depth:width ratio is greater than 1:1.4, maximum subsidence can be
achieved. For ratios less than 1:1.4, maximum subsidence normally doesn’t occur.

Table 1: Ratios for Mines Underlying Sites 1, 2 and 3.

Site Mine Minimum Depth (m) Maximum Width (m) | Depth:Width Ratio
1 No. 4 200 500 1:2.5
2 No. 4 200 900 1:4.5
3 No. 4 200 600 1:3.0
3 No. 7 40 100 1:2.5

Based on the foregoing, it is possible that if complete extraction has occurred under the
study area, trough development has occurred. If significant pillars remained, progressive
deterioration or punching into the floor or roof rock could be occurring, leading to subsidence
in the future. The amount of surface subsidence could be of the order of one-half of the mine
height, or about 0.8 m for No. 4 Mine (under the western portion of Site 1, the entire Site 2
and the eastern portion of Site 3) and a similar value for No. 7 Mine (extreme western end of
Site 3). Potential subsidence impacts from the No. 5 and No. 8 Mines are considered
negligible for the study area.

Recorded mine openings (adits, ventilation shafts, etc.) for the local coal mines are outside
the subject properties. There is a possibility that an undocumented shaft is located within the
subject properties, but due to the extensive overburden cover, such an occurrence would be
considered unlikely.

Prior to development of Sites 1, 2 and 3, it is recommended that more detailed investigation
be conducted. This would include thorough examination of mine plans at full scale (typically
1:1200 to 1:3600). Additional drilling would be required to investigate and assess subsurface
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conditions, including the extent of mining, induced fracturing, roof rock condition and other
details necessary to determine the potential for future significant subsidence.

The Comox Mines were typically very gassy, with flows of methane occurring from the coal
mine faces. Carbon dioxide was also encountered during pillar removal, formed by
weathering or as a biogenic product. Much of the mines are likely flooded at present.
Hydrogen sulphide may have accumulated in inflooded mine areas. Care should be taken
during future drilling to be aware of potentially dangerous or explosive gases and
contaminated groundwater.

10.4 Earthwork and Grading

The granular site soils have limited fines content, with the result that they are relatively
insensitive to moisture changes during handling. This makes them suitable for earthwork,
including grading and compaction, during most weather conditions. The thin organic topsoil
should be stripped from subgrade or borrow source areas.

The inorganic sands and gravels will be suitable for structural fill. Compaction of fills and
subgrades would be best with vibratory compaction equipment, with the size dependent on
the fill extent. For large areas (eg. parking lots and roads), a 10 tonne, self-propelled,
vibratory, steel drum roller would be appropriate. For trench backfil, a hoepacker or
vibrating base plate may be more appropriate.

Excavation should be relatively straightforward with conventional bucket excavators, hoes
and dozers. It is possible that large boulders (erratics or drop stones) could be encountered,
requiring drilling and blasting, but such occurrences should be unlikely.

The site sands and gravels should be useable as trench backfill. With selective extraction or
basic processing, such as simple screening, material suitable for bedding, drain rock and
road subbase may be produced. The aggregates are of high quality in terms of soundness,
durability and abrasion resistance. Crushing could produce road base course and paving
aggregates for a portable asphalt plant.

The limits of site grading will be controlled by access and servicing grades and groundwater
conditions. From information to date, it appears that the water table is at about Elevation
140 m over most of Sites 1, 2 and 3. Further subsurface investigation, with installation of
monitoring wells, will be necessary to better define the groundwater conditions.

10.5 Foundation Design

The inorganic site sands and gravels are generally compact in consistency and suitable for
support of conventional spread footing foundations and slabs-on-grade. Preliminary design
may use a 150 kPa allowable bearing capacity, to be confirmed by site specific investigation.
Vibrating machinery may require special foundation design considerations. Perimeter and
unheated foundations should be located at least 600 mm below finished grade for
satisfactory frost protection.
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Properly constructed structural fills may be used for foundation support. Slabs-on-grade
should be underlain by a minimum 100mm thickness of compacted, 25mm minus subslab fill,
to avoid stress concentrations in the supported slabs.

Foundation drainage would normally use perimeter drain tile per Code requirements. Where
ground floor slab grades are above adjacent exterior grades, it may be possible to omit the
foundation drain tile.

The study area is within a seismically active region, defined as Zone 6 per the National
Building Code (Commentary J). For this designation, a peak horizontal ground acceleration
of 0.4 g is applicable for structural design. This corresponds to an earthquake event with a
10% probability of being exceeded in a 50 year period. A Foundation Factor F = 1.3 is
appropriate for a satisfactory sand and gravel subgrade. The site soils are not considered to
be sensitive to liquefaction.
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11. CONCLUSIONS AND RECOMMENDATIONS

As previously indicated, there are no major surface water bodies or channels on the subject
sites due to the permeability of the underlying sands and gravels which allow rapid infiltration
of precipitation. The larger issues for the potential development appears to be the
groundwater quality, its suitability for process or drinking water and the impact of
development on its quality.

Paramount to the development of any of the three sites will be the requirement to minimize
the disruption of the existing water flow patterns thereby minimizing the impact on the
adjacent wetlands. Large buffer zones along the edges of these environmentally sensitive
ecosystems will be required to mitigate the effects of development, such as increased
surface water runoff, and air, light and noise pollution. This will be of particular importance
for the wetlands at the base of the escarpment on Sites 1 and 3 as numerous studies have
demonstrated that the Morrison Creek watershed is considered to be high value fish habitat
(Coulter, T.S. et al, 1995; Knight, L. and D. Blood, 1997).

Surface water flow from the Edgett Pit indicates that surficial disturbance for gravel removal
or construction on the sites may result in siltation that would inhibit groundwater infiltration.
Covering of the ground surface with building footprints or asphalt will also restrict
groundwater infiltration.

Development of the site(s) will require that surface runoff be disposed to an appropriately
designed infiltration system. Sewage and process water will require disposal to an
engineered septic system. In both cases the impact on the groundwater quality is likely to be
minimal provided the systems are appropriately designed and hazardous substances are not
allowed to enter the systems. The relatively high permeability of the native sands and
gravels is conducive to the disposal of stormwater to rock pits and domestic effluent to
ground absorption fields. Stormwater sediment may be an issue during the construction
phase of the development. A sediment control plan is recommended for each individual area
of development.

The construction and operational phases of the Value Added Forestry Village will generate
inert solid waste. A recycling plan should be developed during the planning stages of the
project in order to reduce the volume of both construction and process wastes. Woodwaste,
including sawdust, trim ends, breakage and bark, will likely comprise the largest mass of
process waste while the facility is in operation.

Typical air emissions from value added forestry manufacturing or remanufacturing consist of
woodwaste particulate and steam/volatiles from wood drying ovens. These types of
emissions are easily controlled using conventional control technologies such as cyclones,
baghouses, scrubbers and condensing systems and there is a low probability of impact on
the quality of the air in the surrounding airshed.

Much of Sites 1, 2 and 3 are underlain by coal mining activity. Most (No. 4, 5 and 8 Mines)
of the mine workings were relatively deep (150 to 250 m) and worked relatively thin (typically
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1 to 3 m thick) coal and waste rock seams. Longwall or near complete extraction of pillars
some 50 to over 100 years ago, would likely have produced relatively rapid roof rock
collapse and associated fracturing and subsidence effects. The typical 30m or thicker
granular overburden would tend to minimize the impacts of subsidence on the ground
surface. The apparent absence of shafts or large mining-related openings within Sites 1, 2
and 3 would further limit the surface impacts of the coal mining activity.

The No. 4 Mine commenced operation around 1890, from an outcrop of the No. 4 coal bed
near the eastern shoreline of Comox Lake. By the time the workings were abandoned in
1935, No. 4 Mine extended under the western portion of Site 1, all of Site 2 and the eastern
portion of Site 3. The working height of the No. 4 coal bed was typically 0.9 to 2.1 m, at a
depth of about 200 to 250 m, under the study area. Longwall extraction and removal of
pillars resulted in nearly complete extraction of the No. 4 coal bed in the vicinity. Mine
records indicate some large coal pillars have been left unworked under Site 3.

No. 7 Mine, underlying the western end of Site 3, was only 40 to 55 m deep and resulted in
openings typically varying from 1.2 to 2.1 m in height. These conditions make the area of
No. 7 Mine a potential concern for future ground surface deformation from the historical
mining activity.

The subject properties are mantled with extensive thicknesses of glacial outwash sands and
gravels with limited topsoil. Such surficial geology is conducive to relatively straightforward
and economical site development.

The limits of site grading will be controlled by access and servicing grades and groundwater
conditions. From information to date, it appears that the water table is at about Elevation
140 m over most of Sites 1, 2 and 3. Further subsurface investigation, with installation of
monitoring wells, will be necessary to better define the groundwater conditions.

Prior to development of the subject sites it is recommended that more detailed investigation
be conducted. This would include thorough examination of mine plans at full scale (typically
1:1200 to 1:3600). Additional drilling would be required to investigate and assess subsurface
conditions, including the extent of mining, induced fracturing, roof rock condition and other
details necessary to determine the potential for future significant subsidence.

In Summary, Levelton’s review of the subject sites indicates that there are several issues of
environmental and geotechnical concern which may require further investigation during the
planning and development stages of the project. In all cases, however, these issues can be
mitigated using current engineering techniques and equipment and do not inhibit the
development potential of the subject sites.
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12. STANDARD LIMITATIONS

No site assessment or investigation can wholly eliminate the uncertainty regarding the
potential for environmental or geotechnical concerns in connection with a site. Performance
of a standardized site investigation protocol is intended to reduce, but can not eliminate
uncertainty regarding the potential for environmental or geotechnical concerns in connection
with the site, given reasonable limits of time and cost.

The findings in this report area based on the data collected during the site assessment and
on the conditions of the site during the on-site review. No subsurface investigation was
performed as past of this assessment. The potential remains for the presence of unknown,
unidentified or unforeseen surface or subsurface contamination. Hence, this report should
not be regarded as certification of the actual chemical character of the subject site.

This environmental and geotechnical assessment has been prepared by Levelton
Engineering Ltd. exclusively for the Comox Valley Economic Development Society and is
intended to provide an assessment of the environmental and geotechnical aspects of the
proposed development for the subject sites. Levelton acknowledges that the Regional
District of Comox Strathcona and the Ministry of Environment, Lands and Parks may rely up
on the information presented in this report. The conclusions made in this report reflect
Levelton’s best judgement in light of information available at the time of preparation. No
other warranty, expressed or implied, is made.

Any use which a third party makes of this report, or any reliances on or decisions to be made
or actions based on it are the responsibility of such third parties. Levelton accepts no
responsibility for damages, if any, suffered by a third party as a result of decisions made or
actions based on this report.

Yours Truly,

LEVELTON ENGINEERING LTD.

Allan Morrison, P.Eng. Bruce McLeod, P.Eng.
Senior Environmental Engineer Senior Geotechnical Engineer

Janet Rygnestad-Stahl, B.Sc., B.I.T.
Environmental Scientist
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