CITY CLERK'S DEPARTMENT
Access to Information & Privacy Division

File No.: 04-1000-20-2023-376

August 8, 2023

s.22(1)

Re: Request for Access to Records under the Freedom of Information and Protection
of Privacy Act (the “Act”)

I am responding to your request of June 23, 2023 under the Freedom of Information and
Protection of Privacy Act (the Act) for:

Record of the report “Environmental Review at Everett Crowley Park (Former Kerr
St Landfill)” (2014) prepared by SynergyAspen Environmental (report cited in
“Everett Crowley Park: An assessment of current and future restoration efforts
(https://sustain.ubc.cal/sites/default/files/2017-

28 Everett%20Crowley%20Park%20Restoration%20Assessment Campbell.pdf).

All responsive records are attached.

Under section 52 of the Act, and within 30 business days of receipt of this letter, you may ask
the Information & Privacy Commissioner to review any matter related to the City’s response to
your FOI request by writing to: Office of the Information & Privacy Commissioner,
info@oipc.bc.ca or by phoning 250-387-5629.

If you request a review, please provide the Commissioner’s office with: 1) the request number
(#04-1000-20-2023-376); 2) a copy of this letter; 3) a copy of your original request; and 4)
detailed reasons why you are seeking the review.

Yours truly,

[Signed by Cobi Falconer]

Cobi Falconer, MAS, MLIS, CIPP/C
Director, Access to Information & Privacy

cobi.falconer@vancouver.ca
453 W. 12th Avenue Vancouver BC V5Y 1V4

If you have any questions, please email us at foi@vancouver.ca and we will respond to you as
soon as possible. Alternatively, you can call the FOI Case Manager at 604-871-6584.

Encl. (Response Package)

‘ma

City Hall 453 West 12th Avenue Vancouver BC V5Y 1V4 vancouver.ca
City Clerk's Department tel: 604.829.2002 fax: 604.873.7419






1214 Austin Avenue 9904 106 Street

Coquitlam, BC Fort St. John, BC

V3K 3P5 V1J1V8

PH: 604-931-1026 PH: 250-785-1030
FX: 604-931-1046 FX: 250-785-1034

October 22,2014

City of Vancouver

Real Estate and Facilities
Management

453 W 12" Avenue
Vancouver, BC, V5Y 1V4

Attention: Amber Bongiovanni, B.Sc., EP
Contaminated Sites Specialist

Reference: Environmental Review at Everett Crowley Park (Former Kerr Street Landfill)

SynergyAspen Environmental Inc. (SynergyAspen) is pleased to provide the enclosed report in response to the
request from the City of Vancouver for an Environmental Review of the former Kerr Street landfill, currently
utilized as the Everett Crowley Park located at 8200 Kerr Street in Vancouver (Site).

The services requested comprised the review of 7 documents provided by the City of Vancouver and a Site visit
focusing on the following four (4) areas:

1. Surface water management.

2. Groundwater flow and management.
3. Leachate management infrastructure.
4. Landfill gas.

Based on the document review and Site visit, SynergyAspen’s prepared the enclosed report addressing the four
areas above including a long term care plan.

SynergyAspen hopes that the enclosed report meets and/or exceeds the current needs of the City of Vancouver.

Best Regards,

Philip Lowery, P. Eng., CSAP
Project Manager
SynergyAspen Environmental Inc.
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1. Understanding

Based on the Scope of Work provided by the City of Vancouver (City) in the email of March 31, 2014, it is the
understanding of SynergyAspen that the City is requesting an Environmental Review of the Everett Crowley Park,
formerly the Kerr Street landfill, located at 8200 Kerr Street in Vancouver (Site). The Environmental Review is in
response to a report prepared by Morrison Hersfield in March 2014 for Metro Vancouver and subsequent
response letter from the City to Metro Vancouver dated March 6, 2014; the City letter stated that the City was in
the process of addressing the areas of potential concern identified in the Morrison Hersfield report.

The purpose of the Environmental Review is to address the information gaps identified in the Morrison
Hershfield report as not conforming to ‘Best Practices Criteria’ detailed below, to identify any potential
environmental risks and provide plans to mitigate those risks and to layout an appropriate long term care plan
for the future associated with the former landfill.

The scope of work completed by SynergyAspen comprised two (2) main tasks: 1) Review of seven (7) reports
provided by the City, and 2) a Site visit, focusing on four (4) areas identified in the Morrison Hershfield report as
not conforming to ‘Best Practices Criteria’:

Surface water management.

Groundwater flow and management.

Leachate management infrastructure.

Ll e

Landfill gas.

The following sections in this report provide the results to the report review and site visit and recommendations
for further work as part of the long term care plan.

VAN6044-14-REM
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2. Regulatory Context

The recent report prepared by Morrison Hershfield identified that there were no permits or approvals issued
under the Environmental Management Act (or its predecessors) for the Site. Also, the Site was not identified on
the Ministry of Environment (MOE) Site Registry. This was due primarily to the limited regulatory framework in
place at the time of the Site’s closure.

As part of the environmental review and preparation of the final report, the following regulations and criteria /
guidelines were referenced to ensure that the current regulatory regime is considered:
e Environmental Management Act (EMA), S.B.C. 2003, c. 53;

e Contaminated Sites Regulation (CSR), B.C. Reg. 375096, including Stage 9 amendments B.C. Reg. 42014
effective January 31, 2014;

e Approved and Working Water Quality Guidelines, BC Ministry of Environment;

e Standards for End of the Pipe Water Based Discharges from the Pacific Place Site, BC Ministry of
Environment, November 27, 1991;

e Landfill Gas Management Regulation (LGMR), R/1243/2008/48, effective January 1, 2009;

e Landfill Gas Management Facilities Design Guidelines, prepared by Conestoga-Rovers & Associates (CRA)
for the BC Ministry of Environment March 2010 pursuant to Section 7 of the LGMR;

e Landfill Criteria for Municipal Solid Waste, Last Revised June 1993;

e Landfill Gas Generation Assessment Procedure Guidelines, prepared by CRA for the Ministry of
Environment prepared pursuant to Section 4 of the LGMR, August 2009;

e Landfill Criteria for Municipal Solid Waste, Draft Interim Second Edition, November 2013, and;

e Guidelines for Environmental Monitoring at Municipal Solid Waste Landfills, Ministry of the Environment.
It should be noted that some of the ‘Landfill documents referenced above apply to only operating landfills and
after 2009. However, the following ‘landfill’ documents do have relevant sections that pertain to landfill closures
and associated monitoring and maintenance plans:

e Section 7 and 10.3.4 of the Landfill Criteria for Municipal Waste, Second Edition;

e Landfill Gas Generation Assessment Procedure Guideline, and;

e Sections 3, 4, 5 and 6 of the Guidelines for Environmental Monitoring at Municipal Solid Waste Landfills.

2 VAN6044-14-REM
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3. Environmental Review

3.1 Report Review

Based on the review of the reports provided by the City of Vancouver and listed below, the following is a
summary of the history of the Site as a landfill as understood by SynergyAspen.

e Environment Canada 1980: Fraser River Estuary Study, Water Quality. Impact of Landfills. Prepared by J.
Atwater, Environmental Protection Service, Environment Canada (30 pages);

e C(City of Vancouver Health Department, 1984. Kerr Road Landfill Site Report. Prepared by E. MclLeod,
December 16, 1985 and summarized some preliminary landfill gas investigations completed in 1981 (30
pages);

e The Evergreen Foundation, 1997: Everett Crowley Park: Paradise Reclaimed. A short booklet that
summarizes some of the landfill and subsequent development history (16 pages);

e Vancouver Parks & Recreation, 2005: Memorandum from March 4, 2005 recommending
implementation of the Everett Crowley Park Management Plan (13 pages);

e LEES + Associates Consulting Ltd, 2005. Everett Crowley Park Management Plan, March 7, 2005. The
plan includes a preliminary assessment by Gartner Lee Limited of the landfill issues (138 pages);

e ALS Canada Ltd., 2012 & 2013: Water quality analysis results from the Kinross Ravine drain collected by
City of Vancouver December 2012 and April 2013, and;

e Morrison Hershfield March 19, 2014: Closure Status Assessment Report — Kerr Road Landfill (Everett
Crowley Park) (13 pages).

Attachment | include historical aerial photographs showing the current site boundaries and the location of the
former Kinross creek ravine. These photographs were reviewed in conjunction with the above reports.

3.1.1 Landfill History

Informally, during the 1930’s it was common practice to dump garbage into the Kinross Creek ravine, which
eventually formed part of the overall Kerr Street disposal site area. Landfilling began formally at the Site in 1944
with the creation of the Kerr Street Dump and became the primary landfill for the City in 1946 and was used
until 1966; total waste volume placed was estimated at 3.8 million m?, with yearly quantities ranging from
230,000 m® in 1946, 295,000 m’ in 1950 to an estimated 490,000 m® in 1956.

Filling of the ravine started on the western side, adjacent to Kerr Street, with mostly residential garbage. In 1946
Kinross Creek was diverted around the fill area by the installation of a steel culvert along the eastern side of the
ravine. The creek was never that wide as it was reported through local stories that you could wade it or even
leap it at any number of places. At the time the culvert ran under Marine Drive, through where is now Kinross
Ravine Park, to the Fraser River. Based on quality concerns raised by the Ministry of Environment, including the
potential toxicity based on a 96 hour LC50 assay, the drainage from the steel culvert installed in 1946 in Kinross
Creek ravine was routed to the Metro Vancouver sanitary sewer in 1984. During this same time a PVC drain was
installed on the north side of SE Marine Drive to collect a leachate seep emerging in the road ditch east of the
current Kinross Ravine Park (refer to Site Visit section for details) and directed it to a sump and then to the
Metro Vancouver sanitary sewer trunk line on Marine Way.

3 VAN6044-14-REM
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Both seepage waste (including septic tank pumping’s) and municipal solid waste (MSW) were accepted over the
operational life span of the landfill, with very little interim soil cover used. In the early 1950’s oily wastes were
prohibited and in 1956 septic tank waste were also banned. Also during the 1960’s roofing companies were
permitted to dispose of unused barrels of tar in the ravine. In 1988 some hikers discovered an area where a tarry
substance was visible at surface. Environment Canada advised the City of Vancouver Parks Board to bury this
area and so until 1996 the Parks Board staff covered the tarry area with soil from other areas of the City; there
was no information available indicating where this area was.

After 1966, the Site was used for disposal of clean fill (reported to be heavy clay) and demolition debris,
reportedly from building excavations, for the next 2-3 years with the majority of the fill placed in the area of the
former ravine. Depth of the landfilling activities ranges from 49m in the central area of the former ravine to an
average of less than 12m across the remainder of the Site. Closure of the landfill was completed with the
placement of a 1.5m cap across the entire area of the former landfill. A visual sense of the depth of the former
Kinross Creek Ravine at the south end is evident in the Kinross Ravine Park located between SE Marine Drive and
Marine Way; north end of the park is approximately 16m in depth. The approximate maximum extent of the fill
material placed on the former landfill, based on the aerial photos in Attachment |, is presented on Drawing
VAN6044-14-003.

Following the completion of covering and filling, it appears that the site was abandoned and allowed to naturally
re-vegetate. Over the period of 1967 to 1973 the site was reported to have settled one metre. In 1974 the Site
was placed in the care and custody of the City Parks Board and in 1987 was designated as Everett Crowley Park.

3.1.2 Quarry History

As evident by the appended aerial photographs, from the 1930’s through to the late 1960’s a sand and gravel
quarry operated primarily in the northeast portion of the current park and up-gradient of the former landfill.
The sand and gravel was excavated below the water table and eventually formed an irregular shaped pit that
was approximately 2 ha in area and 15-18m deep. When the quarry was eventually abandoned in circa early
1970’s, groundwater and surface drainage filled the pit, creating what is now Avalon Pond and a small stream
(previous landfill drainage ditch), which is now the new Kinross Creek.

3.1.3 Other Historical Activities

In the early 1970’s the former landfill was a popular location for motocross riders from the City and surrounding
areas. Many of the trails now present at the park were originated during that time. This activity continued until
1975 when they were banned from the site after it was put in the care of the Parks Board.

Another activity that changed the topography of the former landfill was hang gliding. In 1983 the BC Hang
Gliding Association proposed to the Parks Board the construction of a temporary training facility. Construction
began in 1983 with 2,000 truckloads of ‘clean’ fill from commercial excavations producing a rough hill, which is
now known as Mount Everett. The facility opened in 1985, but was abandoned shortly thereafter due to the hill
being too low and too close to trees.

3.1.4 Previous Analytical Results
Based on the review of the reports provided by the City, on the following pages is a compilation of the analysis

completed at the Site since the closure of the landfill, including leachate and associated sludge, surface water
and sediment from what is now Avalon Pond and vapours from unknown areas of the Site.

4 VAN6044-14-REM
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The values highlighted in red are concentrations that were identified in excess of the most stringent current
standard, some of which are dependent on hardness and other variables. In addition, some of the exceedances
are due to detection limits that at the time were higher than the current standards.

The only bioassay that was completed was in 1977; it revealed a result for a 96 hr. LCsy of 24% and a LTs, at
100% of 34 min. as compared to a current standard for a 96 hr. LCs, of 100% for discharge to a storm sewer and
50% to treatment. These standards are based on Pacific Place standards for a Special Waste facility. Additionally,
the discharge permit for the Annacis Island Waste Water Treatment Plant specifies a minimum limit of 100% for
a 96 hr. LCs. These results in 1997 as well as the analytical results in the tables on the following page prompted
the MOE to request the City to address the potential environmental risk posed by the former landfill leachate to
the Fraser River. The City responded by re-directing the culvert discharge in 1984 to the sanitary as referenced in
Section 3.1.1 above and illustrated in Drawing VAN6044-14-002.

A methane study was completed between January and March 1981 by E.H. Hanson (report was not available)
during which time a combination of deep and shallow probes were used. The location of the deep probes was
unknown; however the concentrations did not exceed 0.5% LEL methane. The shallow probes were reportedly
installed in the north end of the Site where the Kinross Creek Ravine originated. A maximum concentration of
20% LEL methane was detected in this area. Concentrations of greater than 5% LEL in soil and/or greater than
25% LEL in structures on-site are indicative of potential hazardous conditions and warrant further assessment. A
follow-up study completed in October 1981 found significant readings in soil off-Site, but no concentrations in
adjacent structures or preferential pathways.

3.2 Site Visit

A site visit was completed on June 12, 2014 by SynergyAspen staff. City of Vancouver personnel was not
available to accompany SynergyAspen during the Site visit. It should be noted that many areas of the Site,
notably the south facing slope, were not accessible due to significant vegetation coverage (i.e. blackberries) and
steep slopes. Despite the existence of the former landfill, there was limited visible evidence of environmental
impacts to the Site, with significant presence of mature trees and other vegetation on Site.

During the Site visit the following was noted or observed:

1. Surface water bodies:
Primary surface water bodies at the Site include Avalon Pond and New Kinross Creek.
Avalon pond

e Water elevation was near surface with vegetation around its perimeter. A discharge point is located on
the downstream side to the south, discharging to New Kinross Creek
New Kinross Creek
e At the discharge point from Avalon pond, minor iron staining was observed along the creek bank
(photograph 9)

e Approximately 170 m downstream of Avalon pond, the creek was inspected and landfill garbage
(concrete, old tubing, refuse) was visible along the exposed face of the western creek bank. No garbage

7 VAN6044-14-REM
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was visible on the eastern bank. No visible iron staining was observed (photographs 10-13) on either
the east or west bank.

Former Kinross Creek (Currently Kinross Ravine Park)

e Downstream of Marine Drive, within the Park, there is standing stagnant surface water with significant
iron staining and biofilm accumulation across its width; approximately 3 m maximum. The source of the
water is suspected to be discharge from the former Kinross Creek [Photographs 15-17 and 39, 40)
and/or possible leaking from the adjacent sanitary sewer system.

2. Groundwater Seeps
Groundwater seeps were not readily visible in the areas walked throughout the Site. However, several were
observed along Marine Drive at four (4) locations. An intermittent swale was also observed along Marine Drive

with standing water observed within. The seeps and swale (with water) locations are noted on Drawing
VAN6044-14-002 and are as follows:

A: - a2 m length of steel culvert (poor condition) was observed with stagnant water.
B: - an area of cattails and swale was observed east of former Kinross Creek Ravine.
C: - swale area was observed adjacent to bus stop within area of former Kinross Creek Ravine.

D: - an area of approximately 50 m in length adjacent to sidewalk on the north side of Marine Drive was
observed including what appears to be an interception drain based on gravel at surface and a number of catch
basins.

E: - A seep was noted on Matheson Crescent (Photographs 34 and 35) in close proximity to where New Kinross
Creek discharges into a storm catchment drain (Photograph 36) and then likely into the City storm sewer system.

Seeps B to E were rust coloured indicating iron precipitate, typically common of leachate impacts.

The photos are provided in Attachment Il, and locations of these photos are shown on Drawing VAN6044-14-
002, as well as the City utilities.

3. Landfill Gas Venting

A number of potential gas venting areas in the eastern portion of the Site (presented on Drawing VAN6044-14-
002) were observed. These areas were targeted based on the report review, anecdotal information, field visit
and the park map located at the Kerr Street and the Matheson entrances. Of note:

e observed pockets of stressed (dry) grass (Photographs 30 and 32);

e observed dead tree (noticed by SynergyAspen to have been replaced during a second site visit on June
20, 2014) [Photograph 32]; and

e two larger re-vegetated areas by City personnel and/or Crowley Park volunteer association. The re-
vegetated areas were specifically targeted as poor growing areas due to a "hot spot" in park, due to
landfill gas venting. The two areas were re-vegetated with evergreen trees, shrubs and bark mulch was
at ground surface. The areas were delineated by wood logs at the perimeter [Photographs 31 and 33].

8 VAN6044-14-REM
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4. Monitoring Well Condition

The monitoring well that was documented (observed and photographed) in the recent report prepared by
Morrison Hershfield was located by SynergyAspen during a site visit conducted on June 30, 2014. However, the
condition of the monitoring well could not be ascertained as the protective monument box was secured. The
location of the monitoring well is presented on Drawing VAN6044-14-002 and in Photograph 38.

5. Minimal Soil Cover

Based on the interpretation of aerial photos and the Site visit it is suspect that the soil cover is primarily at its
minimal thickness in the eastern portion of the Site where there was evidence of stressed vegetation (i.e.
venting and re-vegetated areas), uneven terrain and ‘garbage’ at surface, along the bank of New Kinross Creek.
These areas are depicted on Drawing VAN6044-14-003.

6. Stability of South Slope

The stability of the south slope of the Site was visibly assessed by Mr. Joel Pineau of Stantec on June 26, 2014.
The details of the assessment are presented in section 4.3 below.

7. Site Access for Future Investigations

SynergyAspen inspected the park for accessibility for drilling monitoring wells for a long term monitoring and
maintenance plan. The main paths within the park enable it to be fairly accessible throughout the park. Smaller
paths laid by bark mulch are also accessible for a smaller or limited access drill rig. SynergyAspen recommends
that monitoring wells be installed along the smaller paths such that they are less visible to the public.

Due to the nature of the infilling of the Site a sonic or ODEX type drill may be more preferred than a standard
auger drill in order to minimize refusal on landfill debris and backfill material.

8. Current Leachate System

The only visible evidence of the current leachate system was the interception drain installed along the north side
of the sidewalk at the intersection of Marine Drive and Kerr Street. It is unknown at this time as to when the
drain was installed, its configuration, and where it discharges to. Significant iron fouling was observed within
the storm sewer drains connected to the interception drain and also at surface in its vicinity.

The drain reportedly installed along the toe of the south slope of the Site north of Kinross Ravine Park was not
visibly evident although there is a swale in the area. A number of manholes were located and are suspected to
be associated with the system that was installed in 1984 to re-route the drain in the former ravine to the Metro
Vancouver sanitary trunk line on Marine Way. Additionally, significant iron fouling was noted on standing water
down-gradient of the former ravine and in the area of the sanitary line installed in 1984.

Further details are presented in Section 4.2 below.

9 VAN6044-14-REM
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4. Site Characteristics
4.1 Typical Landfill Contaminants

As a preface to describing the Site specific characteristics, this section provides a summary of the typical
contaminants of a landfill and a range of concentrations. The following references were used:

e Guidelines for Environmental Monitoring at Municipal Solid Waste Landfills, and;

e Landfill Gas Management Facilities Design Guidelines prepared by Conestoga-Rovers & Associates for the
Ministry of Environment.

Landfill Leachate

There are virtually an endless number of parameters that could be analyzed to determine the constituents of
leachate and their impact on surrounding water quality. However, it is more efficient and cost effective to choose
a set of parameters which characterize the overall components within a landfill, are not subject to
decomposition, and have measured values well above detection limits. The final selection of leachate parameters
must be based on a comprehensive assessment of background water quality, the pure leachate quality (seeps
and/or ravine culvert), as well as hydrogeologic influences.

The list presented in Table 4 below provides a summary of the typical landfill leachate characteristics:

TABLE 4: Typical Landfill Leachates

Constituent Range (mg/L)
pH 5.3-85
COoD 3,000-45,000
Chloride 100-3,000
Nitrite 5-40
Ammonia nitrogen 10-800
Sulphate 100-1,500
Cyanide <0.10
BOD 2,000-30,000
TOC 1,500-20,000
TSS 200-1,000
Total Phosphorus 1-70
Hardness as CaCO; | 300-10,000
Calcium 200-3,000
Magnesium 50-1,500
Potassium 200-2,000
Sodium 200-2,000
Total Iron 50-600

10
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Landfill Gas

Landfill Gas (LFG) is produced at landfill sites containing decomposable organic wastes. The major constituents of
LFG are methane (CH,4) and carbon dioxide (CO,), which are by-products of the biological decomposition of
organic material. Trace concentrations of a variety of other compounds may also be present in LFG, including
hydrogen sulphide, mercaptans, and volatile organic compounds, which can create nuisance odours, degrade air
quality, and result in adverse health effects.

The proportions of CHsand CO, vary over time and from landfill to landfill. LFG is typically described as consisting
of approximately 30-60 % CH, and 20-50 % CO, with less than 2 % oxygen and less than 10 % nitrogen with other
trace gas constituents making up the remainder. Some of the trace compounds present in LFG are attributed not
to the biological decomposition process but to chemical products and reactions within the wastes.

Risk of explosion occurs when the concentration of methane in the air exceeds its lower explosive limit (LEL). The
LEL of methane is approximately 5 % by volume in air, hence only a small proportion of LFG, which contains 50%
by volume methane, is required to create an explosive condition. Another concern with methane is that it can
act as an asphyxiant by displacement of air, producing a suffocation hazard, at a concentration in the order of
14%.

It is important to note that LFG generation occurs in an anaerobic (no oxygen) condition and thus any natural or
artificial conditions that move the process to an aerobic condition will affect generation of LFG.

The first phase that a landfill will undergo, aerobic decomposition, occurs immediately after the waste has been
placed, while oxygen is present within the waste. Aerobic decomposition produces carbon dioxide, water, and
heat until such time as the oxygen present in the waste is consumed. The next stage is the anoxic, non-
methanogenic phase where acidic compounds and hydrogen gas are formed and continued carbon dioxide
generation. Substances produced during this stage as larger molecules are broken down to smaller chains include
ammonia, carbon dioxide, hydrogen, water, and heat, all of which work to displace any residual oxygen and
nitrogen that may reside in the waste. The third phase is the unsteady methanogenic phase; during this phase,
the carbon dioxide generation begins to decline because waste decomposition moves from aerobic
decomposition to anaerobic decomposition. Anaerobic decomposition produces heat and water, but unlike
aerobic decomposition, it also produces methane.

During the fourth phase, methane is generated at a concentration between 40 and 70 % of total volume; in this
stage, the processes responsible for the generation of methane are generally stable. Typically, the waste in most
landfill sites will reach the stable methanogenic phase within less than two(2) years after the waste has been
placed, although it should be noted that environmental conditions are also an important factor in this equation.
Environments with high moisture and temperature, and where moisture is able to infiltrate readily into the
waste, will show a generally shorter timeframe for reaching the stable methanogenic phase.

4.2 Site Specific Characteristics
Based on the findings of the environmental review, the following are the characteristics of the Site:

Currently there is only one monitoring well associated with the Site, located down-gradient within Kinross Ravine
Park on the south side of Marine Drive. A minimum of three (3) monitoring wells are required to establish
groundwater flow direction. For a complex site such as this one, where the hydrogeology will be influenced by
the changing landscape over time, more than three (3) monitoring wells will be required.

1 VAN6044-14-REM
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However, based on the general topography of the area (refer to contours on Drawing VAN6044-14-004) and the
presence of the former Kinross ravine, it is suspected that the ravine was a groundwater discharge point. Even
though the ravine has been in-filled, it would still maintain its integral part of the groundwater flow regime at the
Site. This is evident through the observed seeps at the down-gradient edge of the ravine.

Due to the lower level of New Kinross Creek at certain locations to the landfill area (eastern portion former
landfill); it would also behave as a groundwater discharge point. The general groundwater flow would be to the
south, and likely has some localized altered groundwater flow directions towards the former ravine and New
Kinross Creek.

The leachate would also flow in a similar direction to the groundwater as evidenced by the seeps observed along
the southern down-gradient perimeter at the base of the slope along Marine Drive. Based on field observations
of the seeps, there are likely impacts to groundwater and surface water from the leachate.

Although there was no noticeably visible evidence, it appears that a sewer system was installed, based on City
utility information, to capture the runoff and leachate from the landfill. However, based on the observations of
the quality of the stagnant pond/water course within Kinross Ravine Park between Marine Drive and Marine
Way, it is suspected that either i) not all leachate is being captured by the system, or ii) the sewer system
installed in 1984 is leaking.

Additionally, the interception drain that was installed along Marine Drive would require re-evaluation due to the
observed discharge of seeps onto the sidewalk area, despite the presence of the drain. Confirmation of the
discharge of this drainage system would also need to be confirmed. There was an observed catch basin that the
system was discharging too; it is unknown if this discharges into a combined sanitary/storm sewer system. The
quality of the effluent discharge would need to be confirmed.

Though the analytical data available was limited, as mentioned in Section 3.1.4 there was concentrations
between 1978 and 1985 that were in excess of the most stringent of the current standards. For those parameters
that were identified as possible contaminants of concern in Tables 1 to 3, the concentrations were either below
or within the typical leachate concentrations referenced above in Section 4.1.

There was evidence during the Site visit of various venting areas, based on the park entrance map and stressed
vegetation and re-vegetated areas as documented in the attached photographs. There was however no visible
evidence of any vapour management system(s) on Site. In addition, the reports reviewed documented the
completion of a vapour assessment, though the location(s) is unknown but suspected to be at the north end of
the former ravine adjacent to residences.

Considering the information provided above in Section 4.1, the former landfill is most likely in the fourth phase
of LFG generation, where methane is the main LFG generated (between 40 and 70 % of total volume); in this
stage, the processes responsible for the generation of methane are generally stable. Based on the most recent
work in 1981 there were still concentrations of methane on-Site that could be a concern regarding explosive
conditions. However, based on the time elapsed since the investigation, it is unlikely that methane
concentrations have increased since methane generation is likely stable.
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4.3 Slope Stability

SynergyAspen consulted with Mr. Joel Pineau of Stantec to provide a geotechnical assessment of the stability of
the south facing slope adjacent to SE Marine Drive. A copy of the Stantec report is provided in Attachment IIl.

A summary of the report is as follows:

Stantec completed a Site inspection of the south-facing slope on June 26, 2014. The Site inspection consisted of
traversing the park trails located along the crest of the south-facing slope and the toe of the slope along the
north side of Marine Way and Marine Drive. In general, it was not possible to traverse the slope face due to the
presence of thick blackberry bush cover.

During the Site inspection, no signs of slope instability were observed. The trails along the slope crest, no
tension cracks or slumping and no escarpment faces were observed. In addition, no bulging was observed along
the slope toe. In general, no surface water diversion or control measures were observed along the slope crest. A
shallow ditch is located at the slope toe. Minimal seepage was observed in the toe ditch, approximately 300 m
east of the intersection of Marine Way and Marine Drive. More significant seepage was observed approximately
100 m east of the intersection of Marine Way and Kerr Street. The seepage at this location is occurring from
approximately 2 m above the base of the slope and some minimal soil erosion was observed.
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5. Recommendations

SynergyAspen recommends a possible two (2) tier approach: (i) surface water assessment (seeps, pond and
creek) and methane vapour survey in targeted areas (vents), and (ii) based on these results a long-term
groundwater monitoring well and vapour well system can be developed.

Long Term Monitoring and Maintenance Plan
Surface Water and Seeps Monitoring

It is recommended to install up to five (5) surface water monitoring points to assess surface water quality at the
Site. These may include:

e perimeter of Avalon Pond at observation point on west side

e discharge point from Avalon pond

e two stations along Kinross Creek, preferably in the area of noted ‘garbage’ and prior to discharge to the
storm catchment

e stagnant water pond between Marine Drive and Marine Way in Kinross Ravine Park.
It is recommended to install seep sample ports at all seep locations (four) identified along Marine Drive and the
one identified on Matheson Crescent.
The above sampling locations are presented on Drawing VAN6044-14-004.

Groundwater Monitoring System

It is recommended that two (2) types of monitoring wells be installed: (i) those for assessment of groundwater
quality in and immediately adjacent of the former landfill and (ii) sentinel wells strategically placed between the
landfill and potential receptors. The sentinel wells are ‘triggers’ for contingency plan implementation to mitigate
adverse effects to receptors. Refer to Drawing VAN6044-14-004 for minimum proposed locations.

SynergyAspen recommends the following monitoring wells to be installed to establish a long term monitoring
and maintenance plan:

Groundwater assessment wells:

e up to three (3) MWs within the main ravine where landfilling occurred

e up to three (3) on the east side of the ravine to establish groundwater flow regime between the former
landfill area and New Kinross Creek and Avalon Pond

e up totwo (2) on the west side of the ravine to establish groundwater flow regime

e up to four (4) along the down-gradient slope along Marine Drive to monitor the groundwater flow and
quality along the down-gradient perimeter
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Sentinel wells:

e uptotwo (2)inthe lower area between Marine Drive and Marine Way to monitor further downgradient

e up to two (2) down-gradient of Marine Way to assess the extent of the groundwater plume and/or as a
sentinel well; possible to utilize the current monitoring well identified during the Site visit once it is
confirmed to be viable.

The drilling would also provide an indication of the landfill cover thickness at all drilled locations. Additional
shallow boreholes could be advanced in other strategic locations to confirm the landfill cover thickness across a
greater surface area of the Site.

It is recommended drilling be completed with a track mounted sonic drill rig or ODEX to minimize the likelihood
of repeated occurrences of refusal on the unknown sub-surface materials (landfill and backfill material).

Effluent Discharge

It is understood that sampling of the effluent discharge into the sanitary sewer system may be completed by
Metro Vancouver and/or the City as a condition of the 1984 installation of the connection to the sanitary trunk
line. It is recommended that this discharge quality data be included as part of the long term maintenance
monitoring data or if the sampling is not being conducted that it be included as part of the long term monitoring
plan.

It is recommended that a better understanding of the interceptor drainage system along Marine Drive and the
leachate collection system design be completed to confirm any other potential effluent discharge sampling
points to be included in the long term monitoring plan may be required, (e.g. the Marine Drive interceptor
drainage system storm catch basins).

Landfill Gas Monitoring

SynergyAspen recommends establishing a grid system in the areas of the Site identified during the Site visit as
‘venting’ areas. These locations are presented on Drawing VAN6044-14-004. The work would be completed by
manually advancing drive point to measure the methane, O,, CO, and temperature levels to determine where
the highest LFG venting points are located; once these locations are established soil vapour monitoring wells
would be installed and sampled as per the CSR Technical Guidance 4 ‘ Vapour Investigation and Remediation’.
Samples would be analyzed for other potential contaminants of concern (i.e. VOCs) to determine if there are any
other contaminants besides methane that need to be considered.

Detailed South Slope Assessment

Based on the attached Stantec report, the following scope of work was recommended to assess the south-facing
slope of the Site:

e Complete six (6) boreholes and six (6) Cone Penetration Tests (CPTs) at the locations shown on Drawing
No.1 in the attached report. The boreholes and CPTs should extend a minimum of 20 m below existing
site grades, or until refusal into competent native soils.

e Install four (4) standpipe piezometers at the locations shown on Drawing No.1 in the attached report.
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e Based on the types of materials identified in the boreholes, strengths interpreted from the CPTs and
water levels observed in the piezometers, complete slope stability analyses for the three (3) proposed
cross-sections using a 2-D slope stability software program for static and pseudo-static (seismic)
conditions.

Some of the groundwater assessment well locations may serve as dual purpose and also be used for
geotechnical purposes.
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6. Professional Statement

SynergyAspen certifies that those who produced this report have demonstrable experience and are accustomed
to completing the work, as described, for the nature of contamination at this Site. This certification was
prepared in accordance with all requirements and regulations in the Environmental Management Act, S.B.C.
2003, c. 53, including amendments up to November 23, 2011.

Respectfully Submitted,
SYNERGYASPEN ENVIRONMENTAL

Philip Lowery, P.Eng., CSAP.
Project Manager

Michelle Uyeda, M.Sc., P.Eng., CSAP
Technical Services Manager
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7. User Reliance and General Limitations
User Reliance

SynergyAspen Environmental Inc. (SynergyAspen) prepared this report for the sole use of the City of Vancouver
(City). The City was privy to the establishment this project’s scope and is aware of its terms and conditions.

Should the City submit this report to a regulatory authority, the regulatory authority may rely on the results
within the context of the document’s General Limitations for the purpose of determining whether the City is
meeting (has met) its requirements concerning applicable environmental regulations.

As far as the nature of these investigative activities involves professional opinion, SynergyAspen offers no
assurance that the results contained herein support a particular course of action. The investigative activities may
have included the application of judgment to scientific principles; hence certain results of this work may be
based on subjective interpretation. Professional opinions expressed herein are derived from the specifics
currently available within the confines of the existing information, scope of work, budget, and schedule.

Third party reliance is subject to the scope of work agreed upon by SynergyAspen and the City and is only
suitable within the limitations of the project/document. The activities detailed herein were performed for the
City, and this document may not be appropriate for the purposes of a relying party. Application of this document
for aims beyond those practically intended by the City and SynergyAspen is at the exclusive risk of the user.
SynergyAspen does not accept legal responsibility for any damages toward any third party as a result of the
application, use of, or any conclusion drawn based on this report.

General Limitations

The results, conclusions, and recommendations herein were developed according to the degree of care and skill
generally exercised by contemporary environmental professionals within similar conditions and localities. The
findings herein are somewhat reliant upon information provided by others. If any of the information is
erroneous, amendments to the results, conclusions, and recommendations may be required.

The results, conclusions and recommendations SynergyAspen presents herein represent SynergyAspen’s best
professional judgement according to the site conditions and on available information during preparation of this
report. They were determined explicitly for this Site and are somewhat reliant upon visual observation of the
site, subsurface investigation at specific locations and depths, and select analysis of specific materials (as
detailed herein).

While this assessment has attempted to identify all areas of potential environmental concern at the Site, it is
possible that other areas of potential environmental concern may have escaped detection due to imprecise
government records, undocumented historical environmental accidents, or other undocumented activities that
resulted in contamination.
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PHOTO 1: Map of Park (June 12, 2014)
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PHOTO 2: View of one of many cedar chip paths within the Park. (June 12, 2014)
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PHOTO 3: Southern path, looking westward (embankment on south side). (June 12, 2014)

PHOTO 4: Cedar chip path in northwest corner near 62nd Ave residences, looking eastward. At location
of northern part of former ravine. (June 12, 2014)
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PHOTO 5: Open area in former ravine - large open blackberry patch; looking north. (June 12, 2014)
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PHOTO 6: Lower trail crossing steep embankment; looking west. (June 12, 2014)
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PHOTO 7: Avalon pond, looking north from foot bridge at south end. (June 12, 2014)

6 VAN6044

City of Vancouver - FOI 2023-376 - Page 45 of 77



PHOTO 8: Looking downstream from foot bridge at southern discharge end of Avalon pond.
(June 12, 2014)
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PHOTO 9: Close-up of iron staining immediately downstream of foot bridge at discharge point from
Avalon pond. (June 12, 2014)

PHOTO 10: New Kinross Creek bank about 100 m north of bridge looking down ravine to creek and
culvert within creek. (June 12, 2014)
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PHOTO 11: Panorama of New Kinross Creek bank about 100 m north of bridge. Exposed debris
observed in creek bank (concrete, rubber, glass, shoe, garden hose etc). (June 12, 2014)
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PHOTO 12: Close-up of debris of Photo 11 creek area. (June 12, 2014)

PHOTO 13: Close-up of debris Photo 11 creek area. (June 12, 2014)
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PHOTO 14: Bridge crossing New Kinross Creek, looking southeast and downstream. (June 12, 2014)

PHOTO 15: Iron staining in stagnant ponding area between Marine Dr. and Marine Way (Kinross Ravine
Park. (June 12, 2014)
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PHOTO 16: Close-up of iron staining in Kinross Ravine Park. (June 12, 2014)

PHOTO 17: Iron staining in stagnant ponding area east side of Kinross Ravine Park.
(June 12, 2014)
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PHOTO 18: Observed culvert (approx. 15 ft long) partially covered in unofficial swale area (Seep A).
Observed wetness and limited standing water around it. No iron staining observed. (June 12, 2014)
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PHOTO 19: Cattails observed along Marine Drive in a discharge seep area from slope. (June 12, 2014)
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PHOTO 20: Visible iron staining (Seep B) along Marine drive in small swale at toe of slope.
(June 12, 2014)
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PHOTO 21: Iron staining adjacent to bus stop from seeps (Seep C) along base of slope, along Marine
drive. (June 12, 2014)

PHOTO 22: Close-up of iron staining Seep C. (June 12, 2014)
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PHOTO 23: Iron staining in seep area (Seep D) along Marine Dr. onto sidewalk. (June 12, 2014)

PHOTO 24: Close-up of iron staining (Seep D) and one of 2 x 6"diameter capped PVC piping. (June 12,
2014)
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PHOTO 25: Iron staining (Seep D) along Marine Dr. (June 12, 2014)
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PHOTO 26: Iron staining (Seep D) along Marine Dr. onto sidewalk. (June 12, 2014)
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PHOTO 27: Close-up of iron staining (Seep D), further up hill. (June 12, 2014)
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PHOTO 28: Storm sewer catch basin adjacent to iron staining of Seep D. (June 12, 2014)
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PHOTO 29: Close-up of storm sewer catch basin adjacent to iron staining of Seep D - observed staining
discharging into the catch basin and observed within. (June 12, 2014)
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PHOTO 30: Suspect heat venting area (note observed patch of dry grass). (June 12, 2014)
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PHOTO 31: 2™ re-vegetation area. (June 12, 2014)

PHOTO 32: Across from 2™ re-vegetation area, to the north. Observed dead tree and only grass
vegetation, no other trees. (June 12, 2014)
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PHOTO 33: Stunted vegetation in suspect heat vent area (in a rehabilitation area) (June 12, 2014)
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PHOTO 34: Seep onto sidewalk on Matheson Avenue. (June 30, 2014)

PHOTO 35: Seep onto sidewalk on Matheson Avenue (Close-up) (June 30, 2014)
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PHOTO 36: Storm drain for outfall from New Kinross Creek. (June 30, 2014)

PHOTO 37: Location of storm drain in reference to footbridge over New Kinross Creek. (June 30, 2014)
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PHOTO 38: Monitoring well in SW portion of Kinross Ravine Park. (June 30, 2014)

PHOTO 39: Iron-laden water along eastern side of Kinross Ravine Park. (June 30, 2014)
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PHOTO 40: Termination of iron-laden water (wooden barricade and metallic grate). (June 30, 2014)
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Stantec Consulting Lid.
2400 - 4710 Kingsway, Burnaby BC V5H 4M2

July 10, 2014
File: 123311284

Attention:  Phillip Lowery, P.Eng., CSAP
Synergy Aspen Environmental

1214 Austin Avenue

Coquitlam, BC, V3K 3P5

Dear Mr. Lowery,

Reference: Proposed Scope of Work for Detailed Stability Assessment of the South-Facing Slope -
Everett Crowley Park, Vancouver, BC

INTRODUCTION

In accordance with our proposal dated April 16, 2014, Stantec Consulting Ltd. (Stantec) has
completed a field inspection of the south-facing slope of Everett Crowley Park in order to provide
a detailed scope of work to assess slope stability.

The site inspection of the south-facing slope and preparation of a proposed scope of work to
assess slope stability is one component of a larger scope of work consisting of an overall
environmental review of Everett Crowley Park completed by Synergy Aspen Environmental for the
City of Vancouver.

SITE DESCRIPTION & HISTORY

Everett Crowley Park, hereafter referred to as ‘the site’, is located at 8200 Kerr Street in Vancouver,
BC. The site is approximately 40 hectares in area and is bounded by Kerr Street to west, private
property and Champlain Heights Park to the north, private property to the east and Marine Drive
and Marine Way to south.

The northern area of the site generally slopes gently from the north to the south with an elevation
change from approximately 72 to 58 m (geodetic) over a distance of approximately 450 m (i.e.,
an approximately 3% grade). The southern area of the site generally slopes moderately with an
elevation change from 58 to 26 m (geodetic) over a distance of approximately 110 m (i.e., an
approximately 30% grade). The toe of the south facing slope is generally set back from Marine
Drive by 7 to 10 m, while the slope toe generally extends up to the sidewalk on the north side of
Marine Way. A localized high point exists near the center of the park with a peak elevation of 80 m
(geodetic).

The site is presently heavily vegetated with mature second growth deciduous trees and black

berry bushes. A network of gravel and bark mulch walking trails fraverse the northern area of the
park extending south to the crest of the south-facing slope. A small asphalt paved parking lot is
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Photo 1: Seepage along south slope 100 m (approx.) east of Kerr St.

Photo 2: Seepage from 2 m above base of toe along south slope 100 m (approx.) east of Kerr St.
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