COWICHAN VALLEY REGIONAL DISTRICT
ENGINEERING AND ENVIRONMENTAL SERVICES DEPARTMENT
DUNCAN, BRITISH COLUMBIA

ISSUED FOR USE

ENVIRONMENTAL REVIEW
1355 AND 1345 FISHER ROAD, COBBLE HILL, BRITISH COLUMBIA

N23101632

November 23, 2010

EBA Engineering Consultants Ltd. oA
p. 250.756.2256 « f. 250.756.2686
1 - 4376 Boban Drive + Nanaimo, British Columbia V9T 6A7 « canapa €©OQ



N23101632
November 23, 2010
ISSUED FOR USE i

EXECUTIVE SUMMARY

EBA Engineering Consultants Ltd. (EBA) was retained by the Cowichan Valley Regional District
(CVRD) Engineering and Environmental Services Department to conduct an environmental review
and odour generation and mitigation strategies investigation at the Fisher Road Recycling Facility
(FRRF), located at 1355 Fisher Road in Cobble Hill, BC (the site) and the Central Landscape
Supplies Ltd. (Central) mixed yard and garden waste composting facility at 1345 Fisher Road.

EBA understands that current land use at 1355 Fisher Road includes a composting facility and the
owners have applied to the CVRD to amend its current operating plan to include a public drop-off
centre for recycling and waste material. The CVRD assigned EBA to conduct an environmental
review of the local aquifer, groundwater, surface water quality, and other potential environmental
impacts from the ongoing compost operation and the proposed expansion works. The CVRD also
requested that the environmental review include an analysis on odour generation and mitigation
strategies associated with the composting operations at 1355 and 1345 Fisher Road. EBA
subcontracted the odour generation and mitigation strategies portion of the project to Transform
Compost Systems (TCS) of Abbotsford, BC.

EBA’s environmental desktop review identified that the dominant feature most susceptible to
environmental effects from land use activities at the site is the aquifer that is used for domestic and
drinking water purposes, as well as commercial, agricultural, and irrigation supply. There are no
surface water receptors located within two kilometres of the site.

Surficial geology and aquifer maps indicated that the area is covered by a blanket of low permeability
glacial till overlying sand and gravel deposits constituting an aquifer. However, EBA’s review of well
record stratigraphy, aquifer vulnerability maps, and a visual inspection of surficial geology at a
nearby gravel pit shows that in this area the glacial till is very thin or absent in some areas. Recent
aquifer vulnerability mapping has rated the site to be moderate to highly vulnerable to surface land
use activities.

At FRRF, EBA saw the leachate collection and recycling system operating during the compost
curing process. FRRF stated that the operation requires extra moisture to expedite the curing
process. Based on EBA observations and understanding at the time of our visit, they are not
disposing excess leachate into the ground or in an environmentally harmful manner in their current
process.

It was reported to EBA by FRRF and CVRD that, once the compost is finished curing and meets
British Columbia Organic Matter Recycling Regulation (OMRR) standards for Class A compost it is
stored outside on native ground and may be screened to remove garbage and other impurities before
being transferred offsite. During our site visit, the final screened compost was stored on a concrete
pad onsite.

The Class A compost may still remain biologically active and has the potential to generate leachate
when rained upon. EBA’s test results of the Class A compost showed elevated concentrations of
fecal coliform that exceeded the BC OMRR standards for Class A compost. Measurable

concentrations of ammonium were also present although there is no standard for ammonium listed
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in OMRR. The compost samples tested from 1355 and 1345 Fisher Road contained nitrate
concentrations that ranged from less than the laboratory detection limit to 20 mg/kg. We interpret
that nitrate that may leach from compost with these levels of nitrate concentrations and seep into
the subsurface would not have sufficient concentration to be a major source of the higher nitrate
concentrations observed in groundwater at the onsite well. The levels of ammonium and fecal
coliforms in these compost samples suggest that the product stored outside appears to be unfinished
and in a state of curing. Ammonium has the ability to leach into the subsurface and can convert to
nitrate down below the topsoil, but is not as likely to do so as in the topsoil where the microbes are
found. The operators at 1355 Fisher Road can lower the likelthood of ammonium converting to
nitrate in the piles of screened and unscreened compost by ensuring that they are processed and
removed from the site within two months of exiting the processing buildings.

The nitrate concentration in the groundwater at the 1355 Fisher Road well appears to fluctuate
seasonally with higher concentrations in the winter months compared to the summer months. Prior
to FRR owning the property, a nitrate concentration greater than the drinking water guideline was
measured in this well. The historical nitrate concentrations are not on an increasing trend and the
nitrate concentrations measured in August 2010 were slightly lower than concentrations measured in
2002. Nitrate concentrations measured at the swale have met the drinking water guideline since
March 2008.

TCS’s odour control and leachate analysis identified that neighbours indicated that odour has been a
chronic problem in the area since the composting facilities began operating. Although most people
have indicated that the odours from the facilities have decreased within the last 18 months, foul
odours are frequently reported and remain a concern. TCS believes that if the recommendations in
their report and the operating plans are implemented, then odours at the site can be reduced to a
tolerable level.

At 1355 Fisher Road much of the process is under negative pressure indoors and air is processed
through three biofilters: one for the in-vessel biocells and two for the processing building. There is
little odour concern about this part of the operation although other aspects of composting such as
organics delivery and outside storage can generate odours. Trucks arriving at the site go onto a scale
and then back into the building where they dispose their load indoors. The windrows of Class A
compost when turned can release odours.

At 1345 Fisher Road, TCS recommended forced aeration to keep the windrows aerobic and to
reduce the turning requirement, redesign and cover of the windrows to prevent excess moisture
from entering the composting material especially during the winter months and to cover the leachate
collection pit. It was suggested that Central’s operating plan provide clearer instructions on what to
do with the leachate generated at the site (how to recycle and manage it especially during the wet
winter months).

Because there is only one well at 1355 Fisher Road (a non-potable water supply well used by both
facilities and also used for groundwater sampling), it is not possible using current information to
determine all potential sources, or the nature and extent of the nitrate that is impacting this onsite
groundwater well. A hydrogeological site characterization and delineation program is required to
determine the hydraulic gradient, direction of groundwater flow, groundwater velocity, whether a
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nitrate plume exists, and the potential for offsite migration of contaminated groundwater. Such a
program would include a condition survey of the current wells in the area, installation of
groundwater monitoring wells specifically designed for this program’s objectives, and an assessment
of the subsurface soil properties that may bear on nitrate plume fate and transport.

At this point, there is not sufficient groundwater information to specifically identify the source or
sources of the measured nitrate concentrations in the onsite well. This question would be one of the
objectives of delineation program. An initial element of the delineation program will be to conduct a
Stage 1 Preliminary Site Investigation to document historical land use practices at 1355 and 1345
Fisher Road and surrounding areas to identify potential sources of contamination in groundwater in
the area.

The frequency of groundwater monitoring events at the site as mandated in the FRRF operating
plan is adequate to assess the groundwater conditions on a seasonal basis; however some drinking
water parameters exceeded the Guidelines for Canadian Drinking Water Quality in the tests
conducted by EBA (total Hardness, total dissolved solids, and total coliforms). We recommend that
the testing program should include a complete drinking water package and petroleum hydrocarbon
indicator parameters (for sample points where hydrocarbon releases are possible) once the recycling
and waste material drop-off facility is in operation. The samples should be collected by an
independent environmental consulting company and tested at a Canadian Association for
Environmental Analytical Laboratories (CAEL) accredited laboratory to ensure that the samples are
collected, handled and tested appropriately.

EBA suggests that FRRF continue paving sections of the lot where the unscreened Class A compost
is stored and try to drain and direct runoff from the property into a constructed impermeable pond.
This water can then be redirected into the onsite leachate collection system and used for the
compost curing process or disposed by an authorized liquid waste disposal company.

Runoff from the proposed trecycling drop-off facility will be piped to oil/water separators. EBA
recommends that a maintenance and inspection schedule be put in place to pump out any
hydrocarbons and sludge on a regular basis. The separators need to be managed and maintained
properly to prevent hydrocarbons from flowing into the swale and seeping into the subsurface.
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1.0 INTRODUCTION

11 GENERAL

EBA Engineering Consultants Ltd. (EBA) was retained by the Cowichan Valley Regional
District (CVRD) Engineering and Environmental Services Department to conduct an
environmental review and odour generation and mitigation strategies investigation at the
Fisher Road Recycling Facility (FRRF), located at 1355 Fisher Road in Cobble Hill, BC
(the site) and the Central Landscape Supplies Ltd. (Central) mixed yard and garden waste
composting facility at 1345 Fisher Road. A site location plan is shown on Figure 1 attached.

EBA understands that current land use at 1355 Fisher Road includes a composting facility
and the owners have applied to the CVRD to amend its current operating plan to include a
public drop-off centre for recycling and waste material.

The CVRD requested EBA to conduct an environmental review of the local aquifer,
groundwater, surface water quality, and other potential environmental impacts from the
FRRF, Central and FRRIF’s proposed expansion works. Neighbouring residents use the
local aquifer for domestic and commercial purposes including drinking water. The CVRD
also requested that the environmental review include an analysis of odour generation and
mitigation strategies associated with FRRE’s and Central’s operations in the area. EBA
subcontracted the odour generation and mitigation strategies portion of the project to
Transform Compost Systems (TCS) of Abbotsford, BC.

EBA received written authorization from CVRD to proceed with this environmental review
on June 30, 2010. The CVRD requested amendments to the original scope of services to
include groundwater sampling, Class A compost sampling, and an odour assessment and
mitigation strategies. EBA prepared corresponding amendments to the proposal on
August 10, 2010 and August 24, 2010.

1.2 BACKGROUND

The FRRF is currently licensed under CVRD Bylaw 2570 Waste Stream Management
Licensing to operate as a commercial compost facility. The operation currently accepts
biosolids, food waste, mixed yard and garden waste as feedstock to produce Class A
compost through in-vessel processing. EBA understands that the facility contains all
leachate that is generated during processing and re-uses or disposes the leachate in an
authorized manner. The final compost product is stored on the native ground surface.

Central is located on a neighbouring property; however this second facility does not accept
biosolids and food waste feedstock and only processes Class A compost from yard and
garden materials.

The site operators currently conduct quarterly monitoring and sampling of groundwater and
surface water from a drainage ditch at the site (if water is present) as required in the license
issued by the CVRD. EBA understands that one well is present at the site and a second
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neighbouring well located approximately 120 m northeast of the site have historically been
used for monitoring purposes. However, the well at the neighbouring property is plugged
or damaged and can no longer be sampled. Historical groundwater and surface water
analytical results fluctuate seasonally by up to 30 per cent.

1.3 SCOPE OF SERVICES

The current amended scope of services for the environmental review included the following
tasks:

« Conducting a desktop review of the Cobble Hill area aquifers and water well records
available on the BC Ministry of Environment’s (MoE’s) web-based Water Resources
Atlas. EBA also reviewed available MoE reports pertaining to the Cobble Hill area
aquifers to identify, to the best the available data will allow, the neighbouring
aquifer(s). The desktop review also included a review of surficial soil, geology,
bedrock geology, aquifer, and aquifer vulnerability maps available for the area;

« Conducting a site visit to 1355 and 1345 Fisher Road to observe the setting, layout of
the land and operating facilities;

» Identifying potential receptors of leachate runoff and provide comments on the
suitability of the current monitoring and sampling program;

« Conducting an odour analysis, site visit and review of mitigation strategies. This
component was subcontracted to Transform Compost Systems Ltd. (TCS) of
Abbotsford, BC);

» Inspecting the monitoring stations at the site and looking for suitable alternate
monitoring locations if necessary;

« Interviewing the operators of the two facilities to ask questions pertaining to the
historical land use at the sites including activities prior to the current composting
operations. Also attending a local resident’s advisory committee meeting to hear
local concerns. Reviewing the current monitoring and sampling program to assess
its suitability for the current and proposed operations and providing comments on
whether the list adequately assesses all potential contaminants of concern (PCOCs).
EBA also provided a list of any additional PCOCs that could arise following the
implementation of the public drop-off facility;

» Collecting groundwater samples from the onsite monitoring well plus four other wells
located near the composting facilities. The groundwater from the five wells was
tested for general drinking water potability plus chemical oxygen demand (COD),
biological oxygen demand (BOD), ammonium (NH,), orthophosphate, and tannins
and lignins;

« Collecting composite samples from the piles of screened and unscreened finished Class
A compost and testing the samples for regulated metals, fecal coliforms, nitrate and
ammonium concentrations;
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« Collecting water samples from the leachate collection pit at 1345 Fisher Road and
testing the samples for ammonium, nitrate, nitrite, total nitrogen, metals, total
organic carbon, and fecal coliform;

« Collecting a water sample of the runoff from the compost windrows at 1355 Fisher
Road and testing the sample for nitrate, nitrite, total nitrogen;

o Other potential environmental impacts from the ongoing compost operation and the
proposed expansion works such as the potential for spontaneous combustion with
processed materials onsite, and vector attraction; and

« Preparing this report, issued for review and then issued for use to the CVRD.

2.0 SITE SETTING AND HYDROGEOLOGY

21 SURFICIAL SOILS

The Soils of Southern 1V anconver Island Jungen, 1940) indicated that the surficial soils
surrounding the site consist of Somenos 1 (80%), Dashwood Creek 1 (10%) and
Quamichan 1 (10%) soil types.

Somenos soils developed in deep sandy, gravelly morainal (till) deposits and consist of
gravelly sandy loam in the upper horizon and the subsoils. Dashwood Creek soils developed
in shallow, gravelly fluvial, fluvioglacial and/or marine deposits normally less than 1 m thick
and underlain by compact sandy, gravelly, morainal deposits. Quamichan soils developed in
deep sandy, gravelly fluvial, fluvioglacial and/or marine deposits and consist of very gravelly
loamy sand or gravelly loamy sand in the upper horizon and the subsoils. These soils are
well drained.

2.2 SURFICIAL GEOLOGY

According to the Geological Survey Branch (BC Ministry of Energy, Mines and Petroleum
Resources, 1993) the northern quarter of the map sheet (NTS 92B/12) the upper surficial
geology has been mapped as a hummocky diamicton morainal blanket (dominant in area) or
a silty glaciolacustrine plane overlaying sand and gravel glaciofluvial fan deposits. Diamicton
is defined as poorly sorted sediments consisting of gravel with grain sizes greater than 2 mm
and set in a matrix of finer grain sizes. Most of the area north of Mill Bay, south of
Cowichan Bay, and east of Cobble Hill has been mapped as a diamicton morainal blanket or
silty glaciolacustrian plain overlaying sand and gravel glaciofluvial deposits. According to the
authors of the map Blyth, Rutter, and Sankeralli the following description of surficial
deposits in this area was described as follows:
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“Diamicton: The surficial materials in the northern quarter of the Shawnigan Lake map sheet are a
result of southeastwardly flowing Cowichan 1 alley ice, from V ancouver Island, stagnating at the mouth of
the Cowichan Valley. This produced thick deposits of hummocky diamicton interspersed and interbedded
with glaciolacustrine silts and clays which formed as ice dammed and stagnated against the westward flowing
Cordilleran ice on the 1 ancouver Island ice.... Sand and Gravel: Surface or near surface concentrations
of sand and gravel appear to be concentrated in the glaciofluvial deltaic deposits north of Mill Bay.”

2.3 BEDROCK GEOLOGY

The bedrock geology of the study area comprises sedimentary rocks of the upper
Cretaceous Nanaimo Group, basalts of both the middle to upper Triassic Karmutsen
Formation and the middle to upper Devonian Duck Lake Formation, and granodiorite of
the early to middle Jurassic Island Plutonic Suite (BC Ministry of Energy, Mines and
Petroleum Resources — The MapPlace).

Bedrock outcrops were not identified during the site visit and the water well records in the
area did not indicate the presence of bedrock near surface, or that bedrock was encountered
during drilling.

24 TOPOGRAPHY AND HYDROLOGY

The northern two thirds of the site slopes towards the east and the southern third of the
site slopes towards the south. The adjacent property to the north consists of a sand and
gravel extraction pit bordered by cliffs that separate the pit from commercial businesses that
front on the Trans Canada Highway. The adjacent property to the south slopes moderately
towards the south and is treed and contains a mobile residential home. The nearest surface
water bodies to the site are all greater than two kilometers from the site: Hutchinson Lake is
located approximately 2 km southeast of the site; Shawnigan Creek is located approximately
2.25 km south southeast of the site; and Dougan Lake is located approximately 2.5 km
northwest of the site. These surface water features are reported to be fish-bearing.

A copy of the National Topographic Series (NTS) map 92B/12 Shawnigan Lake (see
Appendix A) indicates that a junk yard was present at the corner of Fisher Road and
Fairfield Roads (southwest of the site). The junkyard contained wrecked automobiles and
was reported to be cleared during redevelopment activities at this property circa 2008. The
CVRD indicated that they have little knowledge or records of this junkyard operation and if
other items were disposed at the site.

2.5 HISTORICAL LAND USE AT FISHER ROAD RECYCLING FACILITY

Former land use activities at the site have the potential to impact environmental conditions
in the subsurface in the area. The site is situated in a mixed commercial, agricultural and
residential setting. The property at 1355 Fisher Road was originally developed as a rural
residential property. EBA received anecdotal information that a chicken and/or quail farm
operated at the site from circa 1993 to 2000. A 25 ft x 75 ft m barn was erected adjacent to
the water well at the site to house chickens. The property was then rented or leased to a
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company that raised quails. It was reported that manure was stored outside the barn near
the well. The exact location of the barn and farming operations at the site require further
investigation to corroborate the anecdotal information provided to EBA.

EBA is not aware of a Stage 1 Preliminary Site Investigation (PSI) conducted at 1355 or
1345 Fisher Road. A Stage 1 PSI researches the historical land use activities at the site and
neighbouring properties. These investigations provide very useful information to help
determine areas of potential environmental concern and potential contaminants of concern.
A Stage 1 PSI was not part of the scope of services for this investigation but would be
useful as an initial element in a comprehensive investigation of the area.

2.6 NEIGHBOURING WATER WELLS

A search of the MoE aquifer and water well database identified 29 registered water wells
within a 500 m radius of the entrance to the site. In addition, EBA obtained a copy of the
well record drilled at the site. Groundwater use in the area includes domestic, commercial,
irrigation, and utility supply and wells are located in all directions from the site. MoE’s
Water Resources Atlas does not indicate whether the wells in the database are still in use
and the accuracy of the locations may be incorrect in some instances. Some of these wells
may have been abandoned or destroyed but not reported to MoE. For example; three wells
are plotted near or at 1355 Fisher Road (WTN 1324, 1325, and 8929); however to EBA’s
knowledge there are no wells at this location. These wells are likely somewhere in the area
but contain little or no information on their actual location or whether they still exist. In
addition, there is very likely several other wells in use that are not in the Ministry’s database
as it was not a requirement for well drilling contractors to submit copies of their water well
records to MoE until the BC Groundwater Protection Regulation came into effect in
November 2005. A copy of the water well search results obtained from the MoE online
aquifer and water well database including a copy of the well log at the site and a map of
neighbouring well locations is included in Appendix B.

Of the 30 well records reviewed, three wells contained no stratigraphy (WTN 8929, 8960
and 8979). One well appears to be misplotted because the well was drilled entirely through
bedrock (WTN 81988) and one other well contained a stratigraphy that does not resemble
other nearby wells (WTN 1324). Of the remaining 25 wells, nine were reported to have a
confining layer described as gravelly till — a low permeable glacially derived silt, sand and
gravel mixture or clay that ranged in thickness from 0.9 m to 8.8 m and the remainder had
no confining layer.

Based on the well logs, we interpret that the stratigraphy at the site and surrounding area to
generally consists of silty sand and silty gravel overlaying sand and gravel with patches of till
(a glacially derived mixture of predominantly silt and clay mixed with varying amounts of
coarse-grained material such as sand, gravel and and/or cobbles) in some ateas . The
possibility exists that in some areas of 1355 and 1345 Fisher Road that lower permeable
soils exist at the surface. The operators at 1345 Fisher Road stated that they imported till
soil and placed it beneath the composting pad during construction to bring the pad up to
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2.7

grade and have reported the presence of till in other areas of the site; however EBA was not
presented test pit logs, geotechnical borehole logs, or grain-size distribution tests from a
qualified geotechnical or materials technician to review to confirm the soil profile of the
surficial soils at both sites. The onsite water well is 66.4 m deep and water-bearing sand and
gravel was encountered at a depth of 57 m below ground surface. We do not currently
know the depth of the bottom of the water-bearing unit. A summary of the well
construction and production details of the 25 neighbouring wells that EBA reviewed at the
time of drilling as reported by the drillers is listed below:

« The range of well depths within 500 m from the site is from 23.5 m to 107.9 m below
ground surface. The geometric mean well depth is 58.9 m below ground surface.

« The range of confining layer thickness where it is present is from 0.9 m to 8.8 m. The
geometric mean confining layer thickness is 3.5 m. A confining layer was present in
36% of the well records reviewed.

« The range of distance to static water level in the water wells where no confining layer
was identified measured at the time of well completion is from 32.0 m to 56.4 m
from surface. The geometric mean distance to static water level in these wells is
42.6 m from surface.

« 'The range of estimated well yields at the time of drilling is from 0.11 L/s to 18.9 L/s.
The geometric mean well yield estimate is 0.97 L/s.

LOCAL AQUIFER

The BC MoE has developed an aquifer classification system, which classifies and ranks
aquifers on the basis of their level of development and vulnerability to contamination
(Kreye, R., Ronneseth, K. and Wei, M., 1994). The level of development of an aquifer
(determined by assessing demand verses the aquifer's yield or productivity) can be
designated as high (I), moderate (II), or low (III). The vulnerability of an aquifer to
contamination from surface sources (assessed based on type, thickness and extent of
geologic materials overlying the aquifer, depth to water (or top of confined aquifers), and
the type of aquifer materials) can be designated as high (A), moderate (B), or low (C).

MoE’s Groundwater Resource Atlas indicates the presence of aquifer #197 located at the
site. Aquifer #197 is identified as a sand and gravel aquifer that has moderate demand and
low vulnerability and is thus classified as IIC. A copy of the aquifer map of the area from
the MoE Water Resources Atlas is presented in Appendix A.

Another approach to assessing aquifer vulnerability is by using a DRASTIC analysis.
DRASTIC is an aquifer vulnerability mapping method that defines seven parameters (depth
to water, net recharge, aquifer medium, soil medium, topography, impact of the vadous
zone, and hydraulic conductivity) that contribute to numerical intrinsic aquifer vulnerability.
Each parameter has a weighted value in relation to the others and the sum equation
determines the overall intrinsic vulnerability.
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The area surrounding the site was given a DRASTIC rating of medium to high (Newton
and Gilchrist, 2010). A copy of the DRASTIC map of the area is included in Appendix A.

Considering the lack of or minimal thickness of a low permeability layer overlying some
portions of aquifer #197 and the medium to high DRASTIC value at the site, we interpret
this aquifer to have a higher degree of vulnerability than originally designated by MoE. No
confining layer was reported on 64% of the well logs located within 500 m from the site.
The lack of a confining layer is visible in road cuts and at the gravel pit north of the site.

EBA conducted a well protection plan for the Cobble Hill Improvement District (CHID),
Braithwaite Estates Improvement District (BEID), and Miller Water Supply Society (Miller)
in March 2006. This objective of that report was to provide practical protective measures to
identify and manage activities within the well capture zones or recharge areas for the Cobble
Hill area water supply wells with the intention of reducing risks to the water supply source.

The findings of the report did not identify contamination of the aquifer in the studied areas;
however, the release of contaminants within the identified capture zones could pose a
potential risk to the aquifer. Risks associated with releases from septic systems, application
of agricultural chemicals and chemical spills along the Trans Canada Highway were listed as
the highest risks to the aquifer. Groundwater modeling was conducted based on pumping
test information provided to EBA by BEID’s, CHID, and Miller for their production wells
and MoE’s groundwater database. Several assumptions were made regarding some
unknown hydrogeological parameters for the model to work. These model limitations and
assumptions used were discussed in the report. The report estimated 1-year, 5-year, and 10-
year well capture zones surrounding the production wells. FRRF and Central are located
between the plotted capture zones of the Miller and CHID Holland Road production wells
(EBA, 2006 Figure 7). It appears that the direction of groundwater flow is towards the
north or northeast; however, EBA cautions the reader that well locations and elevations of
many wells used for the 2006 report were estimated based on locations from MoE’s aquifer
database, elevations from local topographic maps or programs and not from a professional
surveying firm; therefore the piezometric elevations and direction of groundwater flow
should be considered “estimated” and may vary in different locations throughout the
aquifer.

The Cobble Hill aquifer was originally mapped as a low vulnerability aquifer; however,
based on patchy areas with little or no low permeable soil as reported on some nearby well
records EBA concluded that this aquifer should be considered as having moderate
vulnerability (EBA 2006. p i).

3.0 SITE AND NEIGHBOURING FACILITIES

There are two composting facilities operating on neighbouring properties on Fisher Road.
FRREF is located at 1355 Fisher Road and Central operates on the neighbouring lot to the
northeast at 1345 Fisher Road. The locations of the composting facilities are shown on
Figure 2. Photographs of the site and surrounding properties are presented in Appendix C.

S
ebq
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3.1

FISHER ROAD RECYCLING FACILITY (FRRF)

FRREF is currently licensed under CVRD Bylaw 2570 Waste Stream Management Licensing
to operate as a commercial compost facility and operates under the Organic Matter
Recycling Regulation (OMRR), with an annual operating capacity of 18,000 metric tonnes.
Photos 1 and 2 show the site operation and the finished product.

The site began operating as a composting facility under the Westcoast Landfill Diversion
Corporation (Westcoast) in 2000. Westcoast sold the site and the composting operation to
Fisher Road Recycling in March 2006. The new owners have made several modifications to
more responsibly operate the facility by installing permanent infrastructure upgrades
including:

« Indoor receiving and processing and doors to the facility that are only opened to allow
truck and equipment access and to haul the indoor bunkers out of the building;

» Aerated impervious working pads;

» Leachate collection and recycle systems;

« Curing on aerated floor within the receiving and processing buildings; and,

» Installation of a 30,000 CFM biofilter to improve the odour control processing.

The indoor operation consists of a 36.5 m by 40 m tarp structure that is situated on an
asphalt pad. This structure contains the receiving area, in-vessel composting boxes, a mixing
area and secondary processing. Biofilters are attached by a ducting pipe. The primary
composting process includes ten days in one of the in-vessel boxes followed by fourteen
days curing on an aerated floor in the same receiving and processing building. Excess
exhaust from the in-vessel composting boxes and the structure is ventilated through the
three biofilters: one for the in-vessel biocells and two for the Processing Building.
Following the curing process, the compost is then moved in outdoor windrows for storage.

From our site visit, we saw that the facility contains generated leachate and recycles the
leachate by hydrating the curing compost piles (Photos 3 and 4). Leachate generating
activities occur on the working pad within the operations building. The pad is surrounded
by berms and sealed retainer walls. Leachate that is generated is collected in the middle of
the pad and is absorbed using dry yard waste or wood waste and is included in the compost
mix. The doors are protected by a grate and gutter system. The gutter is checked and
cleaned where required. Leachate generated in the biocells is collected at the bottom end of
each cell in a collection channel. Leachate that is generated during the indoor processing at
the site is piped into a leachate collection box. The volume of leachate is monitored
electronically and an alarm signal is in place to warn when the leachate levels reach a certain
level. According to the operator at 1355 Fisher Road, in the event that the leachate
collection tank fills to near capacity, a liquid waste management contractor is called to the
site to pump the leachate from the tank and dispose it off site.
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Leachate and condensations collected during the other indoor curing building is collected in
gutters located near the edge of the concrete pad and is then directed by pipe to a secondary
leachate collection tank. Leachate and condensation that forms in the biofilters (processing
buildings) is also collected in gutters and directed to the secondary leachate collection tank
(Photo 5). Leachate is recycled in the cell and used as a source of moisture. The facility
requires moisture for the curing process and recycles the leachate from the tanks onto the
curing piles to add moisture to enhance organic breakdown. Water from the groundwater
well is also used to add moisture to the compost piles. The facility attempts to collect as
much moisture as possible to assist with and expedite the curing process.

The unscreened Class A compost product was stored on the native ground surface during
our site visit. This material is eventually screened to remove plastics and other objects prior
to storing in the screened compost area. The final screened product is stored on a concrete
pad in the west section of the site. The locations of the Class A storage areas is shown on
Figure 2. During EBA’s compost sampling event, there were fourteen piles of unscreened
Class A compost stockpiled on the native ground and five stockpiles of screened Class A
compost stockpiled on a concrete pad. There was no lip on the concrete pad to contain
runoff.

The groundwater well at the site is located in a shed in the central portion of the site
approximately 25 m laterally from the Class A compost piles (Photo 6). The well was
constructed in December 1972 by Drillwell Enterprises Ltd. of Duncan, BC for Mr. Allan
Cowen. The depth of the well is 66.4 m and the estimated yield was 1.26 L/s at the time of
drilling. The distance to static water level at the time of drilling was 54.9 m below surface.
The wellhead is located at the base of a 1.2 m diameter concrete ring approximately 1 m
below ground surface (Photo 7). The well is flush with the base of the concrete ring with no
casing stick-up. There is no surface seal in place. Modern wellhead protection measures
such as casing stick-up and grouted surface seals were not a common code of practice for
drilling contractors in 1972. The well was originally drilled for domestic and drinking water
supply; however since the site has become a recycling facility, the well is no longer used for
drinking water. The well water is used to irrigate the composting process and to hydrate the
piles of finished compost when required.

The groundwater well at the site is shared with 1345 Fisher Road located next door. An
informal agreement is in place between the two facilities to use the water to assist with the
composting process. The operating license at 1355 Fisher Road requires the operator to test
the groundwater quarterly (February, May, August, and November) for the following
parameters: total nitrogen, nitrate, ammonia, BOD, pH, fecal coliform, and phosphorous.

Surface runoff from the site occurs during periods of heavy precipitation mostly during the
late autumn, winter, and early spring months. Runoff generally flows down the site access
road and is directed into a swale collection area located adjacent to Fisher Road (Photo 8).
The water in the swale, if present during monitoring events, is sampled and tested for the
required monitoring parameters. The water in the swale eventually seeps into the ground.
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3.141

3.2

Amendment to the Operating Plan

FRRF has recently applied to the CVRD to amend their Operating Plan to include the
operation of a recycling drop-off centre. The recycling centre would operate independently
from the composting facility; however, some infrastructure may be shared.

The recycling centre has already been constructed and is situated in the southern portion of
the site fronting onto Fisher Road. The site has been constructed on an impervious pad
with storm water collection and partial treatment in two oil/water separators followed by
on-site infiltration in the existing swale system (Photo 9).

The types of materials that will be disposed at the site include: general refuse/garbage,
drywall, wood waste, ferrous metal, concrete/brick/rubble, asphalt roofing, cardboard,
mixed waste papet, glass/metal/plastic containers, and other miscellaneous items (Product
Stewardship Items - specialty plastics, fluorescent lights, used paint, batteries, e-waste, and
tires).

General refuse will be received on a concrete pad within a covered building with an open
front and no doors (Photo 10). All putrescible waste (i.e., odourous household garbage) will
be stored in closed bins at the end of each day to be transferred to the CVRD Bings Creek
facility for disposal as per their operating plan. Mixed recyclables will be sorted and stored
in wheeled carts, bags, and/or other secure containers (Photo 11). Other materials will be
received in a designated covered bunker area. Stored general refuse has the potential to be a
source of odour during the day and at the end of each day the refuse will be loaded into a
closed roll-off container for storage prior to transfer to Bings Creek facility for disposal.
None of the other items that will be disposed in the recycling area are expected to be
odiferous.

CENTRAL LANDSCAPE SUPPLIES LTD. RECYCLING FACILITY (CENTRAL)

Central does not accept biosolids and food waste feedstock and only processes Class A
compost from yard and garden materials. This facility operates outdoors. Central began
operating in 2006 (Photo 12). The design capacity is 6,000 tonnes of yard waste per year.
The area for active composting, curing, and storage is approximately 1,000 m” The site
currently has four windrows measuring 5 m wide by 3 m high by 35 m long.

The waste material is brought to the site and placed on an impermeable asphalt pad during
curing and processing. Leachate and precipitation runoff that is generated is directed to a
leachate collection pit constructed of grouted concrete block to prevent leaking (Photo 13).
The leachate collection tank is approximately 6.75 m x 6.75 m x 2.25 m deep and floored by
asphalt. The leachate is re-used on the composting piles. Once the compost meets Class A
standards it is transferred to another part of the site and is stored on the native ground
(Photo 14) and is sold as is or mixed with soil that is imported to the site (Photo 15) to
create a top soil mix.
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3.3

4.0
41

Central is not required to conduct monitoring and sampling of the shared well located at
1355 Fisher Road. The operators at 1345 Fisher Road add a layer of finished compost on
top of processing compost windrow piles to minimize odour.

NEIGHBOURING LAND USE

Properties surrounding the site consist of a mixture of light industrial, commercial,
agricultural and residential land uses.

Central is located to the northeast of the site. A sand and gravel extraction pit is located
north of the site (Photo 16). Commercial properties fronting onto the Trans Canada
Highway are situated at the base of the cliffs created by the sand and gravel extraction
operation (Photo 17).

Raven Metal Products manufacturing currently operates in a former grain silo or milling
operation located east of the site (Photo 18). Harlequin factory direct clothing outlet is
located northeast of the site (Photo 19). Residential properties are located to the west and
southwest. Gamboa Farms is located to the south (Photo 20). A neighbouring land use plan
is shown on Figure 2.

Municipal services are not available to this area of Cobble Hill. Domestic and drinking
water supply is from individual groundwater wells or supplied by one of three public utilities
or improvement districts: CHID, BEID, and Miller. BEID currently operate three
production wells located approximately 875 m to 1,125 m northeast of the site. The Miller
production well is located near the intersection of Fisher Road and the Trans Canada
Highway approximately 500 m northeast of the site. The Cobble Hill Improvement District
operates production wells located to the west (approximately 375 m from the site), south
(approximately 700 m from the site) and southeast of the site (approximately 1,250 m from
the site). Two new wells were drilled in 2010 to augment CHID’s system. The new wells are
located approximately 175 m to the west and 375 m to the east of the site. The locations of
these production wells are shown on Figure 3.

SAMPLING METHODOLOGY
GROUNDWATER SAMPLING

EBA sampled groundwater from the onsite well on August 11, 2010. Owners of four other
wells located on properties near the site volunteered to have their groundwater tested as
part of this groundwater testing program. The wells that were sampled as part of the
groundwater testing program included the following:

o 1425 Galliers Road;
o 1360 Fisher Road;
« Holland & Galliers Road Well; and
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e 1310 Fisher Road.

The following table presents the locations of these wells in relation to the site. The locations
of these wells are shown on Figure 3.

WELLS SAMPLED FOR THE GROUNDWATER MONITORING PROGRAM

Well Location Distance and Direction from 1355 Fisher Road (approximate)
Holland & Galliers Road 375 m west
1425 Galliers Road 150 m northwest
1360 Fisher Road 100 m south
1310 Fisher Road 360 m northeast
1355 Fisher Road Onsite

The samples were collected from a tap that is directly connected to the well. None of the
water that was tested had flowed through a filtering or treatment system. The taps were
turned on to purge water that was trapped in the pipes or hoses. After approximately
5 minutes samples were collected in laboratory-supplied bottles. EBA added laboratory-
supplied preservative to the samples that required preservative.

The samples were placed in an ice-chilled cooler and delivered to Maxxam Analytics
International Corporation (Maxxam) laboratory in Victoria, BC. The parameters that were
selected for testing included those associated with drinking water potability plus others that
could potentially be found in water that is subject to decomposing organic matter including
biosolids and food waste and mixed yard and garden waste:

« Enhanced Drinking Water Package (includes: pH, conductivity, hardness, total metals,
total coliform and e. coli, anions, turbidity, true color, alkalinity, nitrate, nitrite, and
total dissolved solids);

o Fecal Coliform;

» Biological Oxygen Demand;
o Chemical Oxygen Demand;
« Ammonium-N;

«  Ortho-phosphate;

« Tannin and Lignin;

o Dissolved Metals; and

« Total Kjeldahl Nitrogen.
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4.2

4.3

COMPOST SAMPLING

EBA sampled the finished Class A compost at 1355 Fisher Road on September 7 and 9,
2010. Samples of the compost stockpiles were collected based on a sampling methodology
recommended by TCS which was derived from an OMRR-approved methodology that
included aliquot sampling to form a composite sample with rigorous decontamination
procedures of the sampling equipment to avoid cross-contaminating the samples. The
methodology used by EBA included the following: seven randomly selected stockpiles were
selected where aliquot samples (separate subsamples) were collected and combined to form
a composite sample. At each sampling location a shovel was used to dig into the stockpile
to a depth that ranged between 0.3 m and 1.0 m. A trowel was then used to scoop compost
into a sanitized 20 L pail. The shovel, trowel were then sanitized with a 10% bleach solution
and rinsed three times with de-ionized water prior to sampling the next location. At the
second sampling location the procedure was repeated and the following sanitization of the
20L pail. Once all seven aliquot samples were collected they were mixed to form a
composite sample and placed in duplicate sterilized plastic bags that were supplied by the
testing laboratory. Three samples were collected from the site. The samples were placed in
an ice-chilled cooler and shipped by air courier to Exova Laboratory (Exova) in Calgary,
Alberta for testing of BC OMRR metals, fecal coliforms, nitrate and ammonium.

EBA returned to the site on September 27, 2010 to re-test the Class A compost using the
same methodology described above to confirm the analytical results. The same stockpile
locations were sampled as done on September 7 and 9, 2010; however EBA can not
confirm whether the same stockpile material was sampled as the operators may have turned
and relocated the stockpiles as part of their processing operation. During the second
sampling event BC OMRR metals testing was not conducted because the original samples
contained metals concentrations well below BC OMRR standards. EBA requested Exova
to test the second samples for ammonium, nitrate, fecal coliforms and total organic carbon
to total nitrogen (C:N) ratio.

EBA visited 1345 Fisher Road on October 7, 2010 to test the Class A compost using the
same sampling methodology described above. EBA collected seven aliquot samples from
two piles of Class A compost at 1345 Fisher Road. The seven aliquots were combined to
form one composite sample that was shipped on ice via courier to Exova for ammonium,
nitrate, fecal coliforms, and C:N ratio.

LEACHATE COLLECTION PIT AND RUNOFF SAMPLING

EBA sampled the water in the leachate collection pit at 1345 Fisher Road on October 7,
2010. A disposable plastic bailer was lowered into the leachate collection pit to retrieve a
leachate sample. The leachate was then placed into laboratory-supplied plastic bottles and
preservative was added to bottles where required. The sample was placed in an ice-chilled
cooler and shipped by air courier to Exova for testing of ammonium, nitrate, nitrite, total
nitrogen, total organic carbon (TOC), total and fecal coliforms, and total metals.
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There was no pooled runoff water present at 1355 Fisher Road during the October 7, 2010
sampling event; therefore, EBA provided the CVRD with the sample bottles and
preservative required to conduct the runoff sampling at 1355 Fisher Road. The CVRD
visited 1355 Fisher Road on November 15, 2010 following a period precipitation to collect
a sample of the runoff water from an area of pooled water between the unscreened
windrows. EBA provided written instructions to the CVRD to collect the samples that
included the following tasks:

«  Wear nitrile gloves while collecting the sample;

» Collect the samples by dipping the bottles into the pooled water and filling the bottles
allowing room to add preservative;

« Minimize the amount of sediment and particulate matter entering the bottle;
« Add laboratory-supplied preservative as indicated on the bottles; and

« Ship the samples in an ice-chilled cooler to Exova for testing of ammonium, nitrate,
nitrite, and total nitrogen.

EBA filled out the chain of custody forms for the laboratory prior to shipping the sample
bottles to the CVRD.

5.0 ASSESSMENT GUIDELINES

The groundwater results were compared to the numerical guidelines contained in the
following document:

o Guidelines for Canadian Drinking Water Quality (GCDW(), Health Canada, Federal-
Provincial-Territorial Committee on Drinking Water of the Federal-Provincial-
Territorial Committee on Health and the Environment, May 2008.

The compost test results were compared to the numerical guidelines contained in the
following document:

o British Columbia Organic Matter Recycling Regulation, B.C. Environmental Management
Act and Public Health Act, B.C. Reg. 18/2002 O.C. 84/2002 (includes amendments up
to B.C. Reg. 198/2007, June 30, 2007).

Several parameters that were tested in this program do not have guidelines listed in these
documents. These parameters are considered to be indicators of organic matter leachate
(e.g. wood, food, manure, compost, etc.). Other regulations such as the BC Contaminated Sites
Regulation, the BC Approved Water Quality Guidelines or A Compendinm of Working Water Quality
Guidelines for British Columbia have standards or guidelines for some of these parameters.
These regulations pertain to groundwater, surface water, sediment or air quality and are
used for assessing contaminated sites in British Columbia. Standards or guidelines are either
generic numerical or matrix standards that are risk-based and depend on land use and a
number of site-specific factors.
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6.0
6.1

The applicable guidelines and standards used are presented on Tables 1 through 6 attached.

ANALYTICAL RESULTS
GROUNDWATER

The results of the groundwater samples collected on August 11, 2010 indicated that all of
the parameters tested met the GCDWQ except for the following:

1355 Fisher Road Well:

Total Hardness was measured at a concentration of 310 mg/L, which exceeds the
GCDWQ aesthetic objective range of 80 to 100 mg/L. According to the GCDWQ
generally, hardness levels between 80 and 100 mg/L (as CaCO,) ate considered acceptable;
levels greater than 200 mg/L are considered poor but can be tolerated; those in excess of
500 mg/L are normally considered unacceptable;

The total dissolved solids (TDS) concentration was 563 mg/L, which exceeded the
GCDWQ aesthetic objective guideline of 500 mg/L,;

The nitrate-N concentration was 45.9 mg/L, which exceeded the GCDWQ guideline of
10 mg/L;

The nitrate + nitrite concentration was 47 mg/L, which exceeded the GCDWQ guideline
of 10 mg/L; and

The total coliforms concentration was 120 MPN/100 ml, which exceeded the GCDWQ
guideline of 0 mg/L.

Historical analytical data from the on site well is attached in Appendix D.

1360 Fisher Road 140-foot Well:

Total Hardness was measured at a concentration of 172 mg/L, which exceeds the
GCDWQ aesthetic objective of 80 to 100 mg/L, but is less than the 200 mg/L threshold
that is considered poor but can be tolerated;

The nitrate-N concentration was 17.1 mg/L, which exceeded the GCDWQ guideline of
10 mg/L; and

The nitrate + nitrite concentration was 16.6 mg/L, which exceeded the GCDWQ guideline
of 10 mg/L.

The 140-foot well at 1360 Fisher Road was most recently tested in 2002 and the analytical
report is attached in Appendix D.



N23101632
November 23, 2010

ISSUED FOR USE 16

6.2

1425 Galliers Road Well:

Total Hardness was measured at a concentration of 141 mg/L, which exceeds the
GCDWQ aesthetic objective of 80 to 100 mg/L, but is less than the 200 mg/L threshold
that is considered poor but can be tolerated; and

The total coliforms concentration was 40 MPN/100ml, which exceeded the GCDWQ
guideline of 0 mg/L.

The well at 1425 Galliers Road was previously tested in 2002 and the analytical report is
attached in Appendix D.

Holland & Galliers Road Well:

Total Hardness was measured at a concentration of 152 mg/L, which exceeds the
GCDWQ aesthetic objective of 80 to 100 mg/L, but is less than the 200 mg/L threshold
that is considered poor but can be tolerated.

Historical analytical data from the Holland & Galliers Road well is attached in Appendix D.
1310 Fisher Road Well:

Total Hardness was measured at a concentration of 56.8 mg/L, which is less than the
GCDWQ aesthetic objective of 80 to 100 mg/L. The GCDWQ does not provide an
explanation on acceptability of Hardness concentrations that are less than the range
considered to be acceptable; and

The total coliforms concentration was 2 MPN/100 ml, which exceeded the GCDWQ
guideline of 0 mg/L.

A copy of Maxxam’s analytical report is presented in Appendix D.

1355 FISHER ROAD FINISHED CLASS A COMPOST

The results of the Class A compost samples collected at 1355 Fisher Road on September 7
and 9, 2010 indicated that all of the parameters tested met the OMRR standards for Class A
compost except for the following:

« 'The fecal coliform concentration of samples SP1 (23,000 MPN/g), SP2 (2,300 MPN/g),
and SP3 (7,500 MPN/g) exceeded the OMRR guideline of 1,000 MPN/g.

The results of the Class A compost samples collected on September 27, 2010 indicated that
all of the parameters tested met the OMRR standards for Class A compost except for the
following:

o 'The fecal coliform concentration of samples SP1-A (4,300 MPN/g) and SP3-A
(460,000 MPN/¢g) exceeded the OMRR guideline of 1,000 MPN/¢g.

The analytical reports from Exova for the compost samples are attached in Appendix D.
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6.3

6.4

1355 FISHER ROAD POOLED RUNOFF SAMPLE

The results of the pooled runoff sample collected at 1355 Fisher Road on November 15,
2010 have not yet been reported by Exova. EBA expects the results to be available on or
around November 23, 2010 and will provide a supplementary letter describing those results.

1345 FISHER ROAD FINISHED CLASS A COMPOST AND LEACHATE SAMPLE

The results of the Class A compost samples collected at 1345 Fisher Road on October 7,
2010 indicated that all of the parameters tested met the OMRR standards for Class A
compost.

The results of the leachate sample collected at 1345 Fisher Road on October 7, 2010
indicated that all of the parameters tested met the GCDWQ except for total lead and total
manganese. EBA notes that the GCDWQ apply to potability of drinking water at point of
consumption and because the leachate is not drinking water, these guidelines do not apply
to this sample. The guidelines were used in this report for comparison purposes to potable
drinking water. The analytical reports from Exova for the compost and leachate sample are
attached in Appendix D.

ODOUR CONTROL AND LEACHATE ANALYSIS

TCS assessed the odour generating conditions at 1355 and 1345 Fisher Road. In discussions
with several neighbours indicated that odours have been reduced in the past 18 months.
TCS has provided some recommendations where if followed would manage odour to a
tolerable level from both facilities.

At the 1355 Fisher Road much of the process is indoors and most related air is processed
through three biofilters, there is little odour or water quality concern about this part of the
operation. The finished product does produce an organic odour and is still biologically
active especially after it is rained upon. Trucks arriving at the site go onto a scale and then
back into the building where they dispose their load indoors. The windrows of Class A
compost when turned can release odours.

At 1345 Fisher Road, TCS has recommended forced aeration to keep the windrows aerobic
and reduce the turning requirement, redesign and cover the windrows to prevent excess
moisture from entering the composting material especially during the winter months and
cover the leachate collection pit. The operating plan at 1345 Fisher Road should provide
clearer instructions on what to do with the leachate generated at the site (how to recycle and
manage it especially during the wet winter months).

EBA directs the reader to TCS’s report on odour control and leachate analysis that is
attached in Appendix E.
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8.0

8.1

8.2

8.3

DISCUSSION

A discussion of the findings of this investigation is summarized in the following
subsections.

SITE SETTING, GEOLOGY AND AQUIFER MAPPING

The lack of confining overburden in some areas on and surrounding 1355 and 1345 Fisher
Road means that the aquifer under the study area is more vulnerable than shown on
provincial mapping. This reinforces the need for a detailed contaminant delineation
program, surficial soil profiles at 1355 and 1345 Fisher Road, and follow-up remedial action
plan to protect the water supply systems around the composting facilities.

Recent DRASTIC mapping has rated the aquifer vulnerability near the site as moderate to
high (consistent with the patchy confining overburden), and we consider this higher
vulnerability to better represent conditions for the aquifer underlying the study area.

The nearest surface water bodies to the site are all greater than 2 km from the site:
Hutchinson Lake, Shawnigan Creek and Dougan Lake. However, we do not expect that
surface runoff or any other potential environmental issues originating from the study area
would directly or substantially affect these surface water bodies.

NEIGHBOURING WATER WELLS

The well records reporting a confining layer were not centered in one area rather they were
distributed in an irregular way. A surficial soil profile at 1355 and 1345 Fisher Road that
includes test pits, geotechnical boreholes, and analyses of grain-size distribution from a
qualified geotechnical or materials technician would help determine the presence of a
confining layer at these sites.

The stratigraphy on the neighbouring well logs supports an interpretation that the aquifer
underlying the site has a higher vulnerability to surface contamination than what the
geological and aquifer mapping indicates. However the distance to the static water level
(about 55 m below ground at the site) means that this thick unsaturated zone should act to
filter harmful microbiological pathogens from migrating to the aquifer.

HISTORICAL AND NEIGHBOURING LAND USE

Land use in the Cobble Hill area and in particular the area surrounding the site contains a
variety of diverse land use activities. The area contains mixed residential, agricultural,
commercial and light industrial activities all within a 1 km radius from the site. There are
land uses in the area other than the composting facilities that have the potential to impact
the nitrate concentration in the aquifer. In addition, it is possible that older water wells may
not be constructed according to current good practices and lack surface seals. This could
allow nitrates or other contaminants to preferentially migrate into the aquifer at those wells,
from a variety of sources.
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8.4
8.4.1

8.4.2

Former land use activities at the site have the potential to impact the groundwater in the
area. If the anecdotal information regarding a chicken and/or quail farm that operated at
the site in the 1990s near the on site well is found to be accurate. A follow-up investigation
such as a Stage 1 Preliminary Site Investigation at 1355 and 1345 Fisher Road could help
identify potential sources of nitrates at the sites and surrounding properties.

FISHER ROAD RECYCLING FACILITY

Indoor Operation

EBA was shown the complete leachate collection and recycling system installed at the site
and is convinced that the operators recycle as much of the leachate as possible and that they
are not deliberately disposing leachate in an unauthorized or environmentally damaging
manner. On rare occasions when there is an excess amount of leachate, the operators
contract a liquid waste contractor to pump out and dispose the excess leachate to an offsite
facility. According to the operators this occurs “very rarely” especially since the processing
and curing is conducted indoors and precipitation does not add to the amount of leachate
generated while the material is indoors. The operator at 1355 Fisher Road did not have off
site leachate disposal records available for EBA to verify this statement.

Outdoor Operation

Once the material leaves the curing station, it is reported to meet OMRR Class A compost
standards. Once the material is classified as Class A it can be stored at the site and does not
require further testing to ensure it meets Class A standards.

During periods of heavy precipitation, runoff from the stockpiles migrates to the site access
road and the site becomes very muddy. Vehicles at the site track mud around the site. EBA
and TCS identified that the finished compost can remain biologically active and has the
potential to generate leachate when rained on. This contradicts FRREF’s Operating Plan that
states that the finished compost is biologically inactive. EBA’s testing results of the Class A
compost material indicated that the finished product is still very much biologically active.
During the rainy season, precipitation falls on the stockpiles and increased runoff can
contain potential chemicals of concern which could potentially migrate into the subsurface.
This may be the reason that the historical nitrate concentrations are higher in the winter
months when compared to the summer months.

However, the analytical results of the Class A compost reported nitrate concentrations that
ranged from less than the laboratory detection limit to 20 mg/kg. Based on this current
information, we interpret that nitrate that may leach from compost with these levels of
nitrate concentrations and seep into the subsurface would not have sufficient concentration
to be a major source of the higher nitrate concentrations observed in groundwater at the
onsite well. The levels of ammonium and fecal coliforms in these compost samples
compared to the nitrate levels and the C:N ratios suggests that the product stored outside
appears to be unfinished and in a state of curing.
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8.4.3

8.5

The ammonium concentrations ranged from 328 mg/kg to 1,530 mg/ke. Ammonium
contains nitrogen which has the ability to convert to nitrate. TCS indicated that the time to
convert ammonium to nitrate can range from two to six months in a pile of Class A
compost. Ammonium has the ability to leach into the subsurface. Based on first principles,
the movement of a negatively charged ion (i.e., anions) can also be attracting positively
charged ions as well, therefore nitrates and other negatively charged ions are not the only
ions that can leach. Ammonium can convert to nitrate down below the topsoil, but is not as
likely to do so as in the topsoil where the microbes are located. The operators at
1355 Fisher Road can lower the likelihood of ammonium converting to nitrate in the piles
of screened and unscreened compost by ensuring that they are processed and removed
from the site within two months of exiting the processing buildings.

Recycling Drop-off Center

FRRF has constructed a recycling goods drop-off center in anticipation of a successful
application to the CVRD. EBA inspected the new facility and reviewed the operating plan
pertaining to this facility and has the following opinion regarding potential environmental
concerns of the proposed operation.

The household garbage drop-off area is located in a covered structure with lidded bins. This
should minimize odours. The Operating Plan states that the bins will be stored in closed
bins at the end of each day to be transferred periodically to the CVRD Bings Creek facility
for disposal. EBA considers this to be essential to prevent increased odours at the facility
and to minimize the potential for vectors attracted to the site.

Other recyclables will be dropped off at other areas that are well marked and well separated
in bins or compounds. Items such as asphalt shingles or construction debris will be
dropped off in a covered bunker area. EBA observed no potential environmental concerns
associated with the other areas of the recycling drop-off area. According to the acceptable
incoming materials in the Operating Plan, we see little potential for materials dropped off at
the recycling stations to spontaneously combust.

Storm drains on the concrete pad direct runoff to two oil/water separators located in the
swale that fronts onto Fisher Road. A maintenance schedule must be put in place to pump
out any hydrocarbons and sludge that may accumulate there on a regular basis. It is
important that the separators are managed propetly to prevent failures that could result in
hydrocarbon-impacted wastewater from flowing into the swale and seeping into the
subsurface.

CENTRAL LANDSCAPE SUPLIES LTD.

Central operates their composting facility completely outdoors. This facility does not accept
biosolids and food waste feedstock. The curing compost is stockpiled on an asphalt pad and
leachate and precipitation runoff is directed into an open leachate collection pit. Central
indicates that they use the leachate to add moisture to the curing process. If the leachate pit
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nears capacity during the winter months the operator indicated that he has a contingency
plan to pump the excess leachate into a “honey wagon” for disposal or re-use at a later date.

EBA understands that there is no environmental monitoring that is conducted at this facility
and has not seen any testing results of the leachate quality or testing results of the facility.
The Class A compost sampled at 1345 Fisher Road on October 7, 2010 showed that the
finished product contained a nitrate concentration of 14 mg/kg. The leachate in the
leachate collection pit also contained a low level of nitrate (0.010 mg/L). As stated above,
EBA finds it unlikely that nitrates emanating from the compost or from the collection pit at
these concentrations would not be sufficient enough to be a major source of the higher
nitrate concentrations observed in groundwater at the well at 1355 Fisher Road. Nitrate
source identification would be one of the objectives of a delineation program for the area.

EBA notes that during the site visit to 1345 Fisher Road, compost-derived odours were
detected by smell from this facility. FRRF and Central both contribute to the odour that has
been identified in the area. TCS’s report (Appendix E) addresses the odour issues at both
facilities, describes what FRRE has completed to lessen some of the odours it generates, and
makes several recommendations to further lessen the odour impact from both facilities.

8.6 ODOUR CONTROL SUMMARY

Neighbours of the facility have indicated that odour has been a chronic problem in the area
since the composting facilities began operating in the neighbourhood. Although most
people have indicated that the odours from the facilities have decreased within the last
18 months; that foul odours are frequently reported and remain a concern. Many of the
neighbours have given up complaining as they feel that nothing can be done unless these
operations shut down or relocated.

According to TCS:

“I¢ is difficult to make conclusions about odour emission based on one expected visit in the summer, but we
are able to make some clear recommendations based on observing the design and process, and information
provided in the documentation, specifically the operations plans. The overwhelming response from the
neighbouring residents was that there is ongoing concern, and a lack of trust in the operators.

With the written information given, specifically the Operating Plans, it is understandable that there may be
some ongoing odonr emissions from one or both facilities. 1t is my opinion that odour concerns would be less if
the recommendations were followed, and it is possible to manage odour to a tolerable level.”

EBA refers the reader to Appendix E pages 12 to 14 for TCS’s recommendations for both
facilities.
8.7 GROUNDWATER TESTING RESULTS

The well at 1355 Fisher Road and four neighbouring drinking water wells were tested for
Canadian Drinking Water Quality parameters and other parameters that are indicators of
decaying organic materials (BOD, COD, alkalinity, orthophosphate, and tannins and
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lignins). The results of the groundwater analytical testing showed that there were nitrate,
nitrate + nitrite, TDS, and total coliforms concentrations exceeding guidelines in
groundwater at the onsite well. However, this is not a serious environmental concern at
present for the users of this well, since water from this well is not used for drinking; it is
only used for process water at the two composting facilities.

The parameters that were tested as organic decomposition leachate indicators were not
elevated above guideline values in any of the wells. Some of the drinking water wells
contained total coliforms. The source of these coliform bacteria is not currently identified,
but total coliform can come from a wide variety of natural environmental sources at the
ground surface.

Nitrate concentrations exceeding GCDWQ guidelines were only observed in one
neighbouring well (1360 Fisher Road 140-foot well, south of 1355 Fisher Road). This
would pose an environmental concern if this well is used for drinking water purposes. In
general, due to the detrimental human health effects, treatment and prevention methods
must be considered to protect groundwater aquifers from nitrate leaching and
concentrations above GCDWQ levels

The CVRD requested that the potential human health effects of nitrate in drinking water be
described here. The drinking water standard for nitrate is 10 mg/L, which is based on the
human health risks due to nitrate consumption. Consumption of water with nitrate
concentrations greater than 10 mg/L can result in methemoglobinemia, or “blue baby
syndrome”. The condition prohibits the blood cells of their ability to carry oxygen.
Methemoglobinemia most often affects infants less than six months in age. Infants are
more susceptible to nitrate compounds compared to adults because they process much less
oxidizable haemoglobin than adults, so a greater percentage of their haemoglobin is
converted to methemoglobin which greatly decreases the blood’s ability to carry oxygen.

Pregnant women should also avoid consuming water with elevated nitrate concentrations
(Haller and others).

Nitrate compounds occur in groundwater as a result of specific land uses, the leaching of
organic soils, and from precipitation. Sources of nitrogen from man’s activities include
agricultural fertilizers, animal wastes, and human wastes. Nitrogen is transformed between
organic nitrogen (TKN), ammonium, nitrite, nitrate, and other nitrogen compounds
depending on oxidation/reduction conditions, microbial activity, and plant utilization. Once
nitrate enters an aquifer and is isolated from environments where de-nitrification and plant
fixation occur, nitrate behaves more or less conservatively and can move long distances in
aquifers (St. Johns River Water Management District).

The nitrate concentration at the 1355 Fisher Road well appears to be lower in the summer
months compared to the winter and spring. The annual range of historical nitrate
concentrations in the groundwater at the on site well has decreased in 2009 and 2010
compared to 2007 to 2008. EBA notes that prior to June, 2007 only one set of analytical
data that was collected on this well was in April 2002 and the nitrate concentrations
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measured in 2010 are lower than the concentration in 2002. However, the nitrate
concentration measured at the 1360 Fisher Road 140-foot well has doubled since 2002.

Five of the six test results of the surface water sampling in the swale have shown nitrate
concentrations that meet the drinking water guidelines. The initial sample collected in
February, 2008 contained a nitrate concentration greater than 50 mg/L; however, all
subsequent samples tested contained concentrations that ranged from 0.001 mg/L to
6 mg/L.

There is insufficient evidence at present to indicate that the source of nitrates in the
neighbouring wells is the result of land use activities at 1355 and 1345 Fisher Road. The
nitrate concentration at the onsite well is three to ten times higher than all neighbouring
wells that were tested. However, the nitrate concentration in the Holland & Galliers Road
well was higher than in the 1425 Galliers Road well despite the fact that the Holland &
Galliers Road well is located approximately 230 m further from the site than the
1425 Galliers Road well. It is possible that there have been multiple nitrate sources affecting
well water quality in this area.

8.8 COMPOST TESTING RESULTS

The results of the compost testing at 1355 Fisher Road indicated measurable concentrations
of ammonium and fecal coliforms greater than BC OMRR standards, compared to low to
high concentrations of nitrates and a low C:N ratio. Metals concentrations met BC OMRR
criteria. EBA requested historical data and testing methodology of the compost product
from 1355 Fisher Road but were not provided this information. The CVRD requested this
information from MoE and according to MoE records, the compost produced at the site
meets Class A criteria at some point, which means the material is considered compost and
not a waste product. The process eliminates most harmful bacteria and pathogens at least to
the point where it is considered safe for storage outside.

The fecal coliform concentration of the finished product did not meet BC OMRR standard,;
however it is understood that compost material can become biologically active once it
leaves the facility and becomes exposed to the outside elements. The fecal coliforms
concentrations that were measured are representative of the material brought into the
facility. Biosolids, food waste, and animal manure breakdown can cause fecal coliforms. The
indoor processing cures the material and kills harmful pathogens such as e. coli bacteria,
which will not form once the material leaves the facility. Typical fecal coliforms counts of
human waste can be up to 13 million bacteria/gram, while typical pig and cow feces have
coliform number of 3.3 million/gram and 250,000 bacteria/gram, respectively (Oasis
Design website, 2010).

According to the organic gardening website the ideal ratio of carbon to nitrogen in a
compost pile is 30:1 (Organic Gardening website, 2010); however the ideal C:N ratio for
compost will vary depending on the material used to create the compost. EBA was not
provided any information on the desired C:N ratio of the finished product at 1355 Fisher
Road.
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8.9

EBA requested TCS to comment on the C:N ratio, fecal coliform, ammonium and nitrate
concentrations of the compost samples. According TCS, the total organic carbon and total
nitrogen percentages of the compost material are within the expected range for the
materials brought this site; however the C:N ratio of the unscreened compost is low. The
ammonium and fecal coliforms are elevated, while the nitrate and the C:N ratios are lower
than expected. This suggests that the product stored outside appears to be unfinished and
in a state of curing. Regarding elevated fecal coliform concentrations, the in-vessel
processing typically kills and sterilizes the compost with high temperature and processing
times although this is not always an exact science with temperature variation within
compost piles. Fecal coliform concentrations from compost samples typically meet the BC
OMRR standards prior to the compost exiting the processing buildings. Fecal coliforms
present in the finished piles outside could also be the result of re-growth of non-pathogen
microorganisms. If so, further curing or turning of the material could lower fecal coliform
concentrations within compost stockpiles.

The analytical results of the compost samples at 1355 and 1345 Fisher Road and the
leachate collection pit at 1345 Fisher Road do not indicate that the stockpiles of Class A
compost and the leachate collection pit are the main contributing sources of nitrates to the
on-site groundwater well.

The operators at 1355 Fisher Road have made considerable improvements to the
processing of the compost compared to the original operators; however the data show only
marginal decrease in nitrate concentrations at this well over time. We do not have enough
information at present to determine the nature or extent of nitrate distribution in
groundwater in this area, or to attribute specific land uses or historical activities as the
sources of nitrates measured in wells. A site characterization and nitrate delineation
program would be needed to address these questions.

GROUNDWATER AND SURFACE WATER MONITORING PROGRAM

The groundwater monitoring program at 1355 Fisher Road is conducted quarterly by
Goode Environmental Services (an independent contractor approved by CVRD) and tests
for pH, nitrate, total nitrogen BOD and fecal coliforms. On occasion ammonia and total
phosphorous are tested. The frequency of monitoring events at the site as mandated in the
FRRF Operating Plan is adequate to assess the groundwater conditions on a seasonal basis.
However in our opinion the testing program should include a complete drinking water
package and, once the new recycling and waste material drop off facility is operating, should
include petroleum hydrocarbon indicator parameters for samples where released
hydrocarbons may be present. The samples should continue to be collected by an
independent environmental consulting company and tested by a CAEL-accredited lab to
ensure that the samples are collected, handled and tested appropriately.
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9.0 CONCLUSIONS AND RECOMMENDATIONS

EBA’s review of potential environmental receptors, geology maps, aquifer maps and
neighbouring well records identified that the site is situated in an area where the dominant
potential environmental receptor from land use activities at the site is the aquifer that is
used for domestic and drinking water purposes, commercial agricultural, and irrigation
supply. There are no surface water receptors likely to be directly or substantially affected
within 2 km of the site.

Surficial geology and aquifer maps indicated that the area is covered by a blanket of low
permeability glacial till overlying sand and gravel deposits. EBA’s review of well record
stratigraphy, aquifer vulnerability maps, and a visual inspection of surficial geology at the
nearby gravel pit shows that the site is situated in an area where the glacial till is very thin or
absent in some areas, which contradicts surficial geology mapping and existing provincial
designation of aquifer vulnerability. A recent aquifer vulnerability determination using the
DRASTIC assessment method has rated the site to be moderate to highly vulnerable to
surface land use activities, which we consider is more representative for this area.

EBA has seen the leachate collection and recycling system that is in place at 1355 Fisher
Road during the compost curing process. The operation at 1355 Fisher Road requires extra
moisture to expedite the curing process and based on EBA observations and understanding
at the time of our visit does not dispose of excess leachate into the ground or in an
environmentally harmful manner.

Once compost is finished curing and meets OMRR standards for Class A compost it is
stored outside on native ground and may be screened on site to remove garbage and other
impurities. The final screened compost is stored on a concrete pad onsite. The final
product may still be biologically active and has the potential to generate leachate when
rained upon. EBA’s test results of the Class A compost at 1355 Fisher Road showed
elevated concentrations of fecal coliform that exceeded the BC OMRR standards for
Class A compost. Measurable concentrations of ammonium were also present although
there is no standard for ammonium listed in OMRR. The compost samples from 1355 and
1345 Fisher Road contained nitrate concentrations that ranged from less than the
laboratory detection limit to 20 mg/kg. We interpret that nitrate that may leach from
compost with these levels of nitrate concentrations and seep into the subsurface would not
have sufficient concentration to be a major source of the higher nitrate concentrations
observed in groundwater at the onsite well. The levels of ammonium and fecal coliforms in
these compost samples compared to the nitrate levels and the C:N ratios suggests that the
product stored outside appears to be unfinished and in a state of curing,.

Ammonium contains nitrogen which has the ability to convert to nitrate. The time to
convert ammonium to nitrate can range from two to six months in a pile of Class A
compost. Ammonium has the ability to leach into the subsurface and can convert to nitrate
down below the topsoil, but is not as likely to do so as in the topsoil where nitrogen fixing
microbes are found. The operators at 1355 Fisher Road can lower the likelihood of
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ammonium converting to nitrate in the piles of screened and unscreened compost by
ensuring that they are processed and removed from the site within two months of exiting
the processing buildings

The nitrate concentration in the groundwater at the 1355 Fisher Road well appears to
fluctuate seasonally with higher concentrations in the winter months compared to the
summer months. Prior to FRR owning the property, a nitrate concentration greater than the
drinking water guideline was measured in this well. The historical nitrate concentrations are
not on an increasing trend and the nitrate concentrations measured in August 2010 were
slightly lower than concentrations measured in 2002. Nitrate concentrations measured at
the swale have been lower than GCDWQ guideline levels for drinking water since March
2008.

Because there is only one groundwater monitoring well at the site it is not possible to
determine all potential sources, nature or extent of the nitrate that is impacting the onsite
groundwater well and groundwater in the area. Based on the irregular distribution of nitrate
compounds detected in area wells and the varied historical land uses, it is possible there are
multiple sources of nitrates affecting groundwater in the area.

A Stage 1 PSI is recommended for 1355 and 1345 Fisher Road to determine historical land
use activities at these sites and surrounding properties. The investigation will identify areas
of potential environmental concern and potential contaminants of concern. The next stages
of the follow-up investigation should include a site characterization, surficial soil profile and
nitrate delineation program that extends well beyond the lot boundaries of 1355 and
1345 Fisher Road. Such a program would address potential source areas, the existence, fate
and transport of a nitrate plume in the area, and the effects of well construction on nitrate
concentrations detected in groundwater samples. An initial element of the delineation
program will be to document and verify all reported anecdotal historical land use practices
at the 1355 Fisher Road and surrounding areas to identify potential sources of nitrates in
groundwater in the area. The site characterization should include a well condition survey to
see if well construction or nitrogen forming bacteria in the well is the source of the nitrates
as opposed to a plume.

We consider that the frequency of monitoring events at the site as mandated in the FRRF
operating plan is adequate to assess the groundwater conditions on a seasonal basis.
However, we recommend that the testing program should include a complete drinking
water package and petroleum hydrocarbon indicator parameters (for sample points where
hydrocarbon releases are possible) once the recycling and waste material drop-off facility is
in operation. The samples should continue to be collected by an independent
environmental consulting company and tested at a Canadian Association for Environmental
Analytical Laboratories (CAEL) accredited laboratory to ensure that the samples are
collected, handled and tested appropriately. If water is present in the swale, it should be
sampled at least twice a year even if it does not coincide with the scheduled dates of the
quarterly monitoring program.
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10.0

TCS’s odour control and leachate analysis identified that neighbours have indicated that
odour has been a chronic problem in the area since the composting facilities began
operating in the neighbourhood. Although most people have indicated that the odours from
the facilities have decreased within the last 18 months; that foul odours are frequently
reported and remain a concern. TCS believes that if the recommendations in their report
and the operating plans are implemented, then odours at the site can be reduced to a
tolerable level.

At 1355 Fisher Road much of the process is indoors and most inside air is processed
through three biofilters, there is little odour concern about this part of the operation. The
finished product does produce an organic odour and is still biologically active especially
after it is rained upon.

At 1345 Fisher Road, TCS recommended forced aeration to keep the windrows aerobic and
reduce the turning requirement, redesign and cover the windrows to prevent excess
moisture from entering the composting material especially during the winter months and
cover the leachate collection pit. Central’s Operating Plan should provide clearer
instructions on what to do with the leachate generated at the site (how to recycle and
manage it especially during the wet winter months).

To improve practices, FRRF should continue paving sections of the lot where the
unscreened Class A compost is stored and try to direct runoff from the property into a
constructed impermeable pond. This water can then be redirected into the onsite leachate
collection system and used for the compost curing process.

Based on our understanding of the proposed operation, the proposed new recycling
and waste materials drop-off centre should not increase the amount of leachate generated at
the site. Runoff from the drop-off facility will be piped to oil/water separators. EBA
recommends that a maintenance and inspection schedule should be put in place to pump
out hydrocarbons and sludge on a regular basis. It is important that the separators are
managed properly to prevent failures that could result in hydrocarbon-impacted wastewater
from flowing into the swale and seeping into the subsurface.

LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of the Cowichan Valley Regional
District and its agents. EBA does not accept any responsibility for the accuracy of any data,
any analysis or any recommendation contained or referenced in this report when the report
is used or relied upon by any party other than Cowichan Valley Regional District, or for any
project other than for the purpose at the Property that is identified herein. Any such
unauthorized use of this report is at the sole risk of the user. Use of this report is subject to
the terms and conditions stated in EBA’s Services Agreement and EBA’s General
Conditions the latter of which is provided in Appendix F of this report.
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We trust the information in this report is sufficient for your present requirements. If you
have questions or require additional information, please call Michael Gallo at 250-756-2256.

Respectfully submitted;
EBA Engineering Consultants Ltd.

Prepared by:

Michael A. Gallo, B.Sc. (Geog.)
Environmental Geoscientist

Pacific Environment Practice
(250) 756-2256

mgallo(@eba.ca
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Mark Rowlands, P.Eng.

Team Leader Waste Management
Environment Practice

(604) 685-0275 x355
mrowlands@eba.ca

Environmental Review Fisher Road Composting Facility2

Reviewed by:

For: H. Scott Schillereff, Ph.D., P.Geo.
Senior Consultant
Environment Practice
(250) 862-4832
sschillereff(@eba.ca
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