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REPORT

Executive Summary

In October 2014, the cities of Surrey, Burnaby, Coquitlam, Abbotsford and the Township of Langley
retained Associated Engineering to complete an assessment of additional costs incurred by each
municipality to operate, maintain and construct municipal infrastructure impacted by Kinder Morgan’s (KM)
existing and proposed TransMountain Pipelines (TMP and TMX, respectively). The objective of the work
was to:

1. Identify whether or not municipalities will incur additional costs to develop, maintain and construct
their own municipal infrastructure as a direct and/or indirect result of the proposed TMX.

2. Quantify the present and estimated future additional costs that each subject municipality would
incur as a result of the proposed pipeline operating within the vicinity of existing and future
municipal infrastructure.

3. Suggest mitigation opportunities KM could undertake in respect of the proposed TMX to reduce
future costs that would otherwise be incurred by the subject municipalities.

The projected additional costs that the subject municipalities will incur as a result of the proposed TMX
projected over 50 years exceeds $93,000,000 as set out in Table 1-2.

1 RATIONALE

Municipalities install and maintain infrastructure in their communities to meet the present and future needs
of their residents and industries. Kinder Morgan proposes to install its pipeline in municipal roads which are
congested with utilities and, as part of municipal annual O&M and long term needs to service residents,
municipalities incur higher costs which are not reimbursed by KM. If the pipeline was not in municipal
roads, these costs would not be incurred.

Private utilities, such as BC Hydro, Telus and FortisBC, also have infrastructure routed through these
municipalities. In what has become a normal routine, municipal staff work with these private operators to
avoid impacting each other’s property, and in so doing, avoid costly errors. In the case of the Lower
Mainland municipalities, all parties have strict permitting, access and engagement requirements.

The results from this exercise do not quantify the initial TMX installation costs to the subject municipalities,
but the additional costs incurred by the municipalities once it is in the ground. AE then examines what
mitigation options can be implemented by KM to reduce these future costs.

Particularly costly to the municipalities is the potential of paying the entire cost of moving the TMP or TMX
to accommodate future municipal infrastructure needs. Kinder Morgan has already identified in the NEB
hearing process that the pipeline installation is expected to cost (in the range of) $6,000 per metre.
Excavating and relocating this pipe (whether by depth or to another location) could easily double or triple
this cost. The alternative would be leaving KM’s infrastructure in place and altering the municipalities’ usual
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construction plans and design standards to work around the KM infrastructure, which would impose a
potentially equally large financial burden on the municipalities. The municipalities have 20 year capital
works plans which help identify some projects, however, the scope beyond to the 50 year horizon is
inherently more vague.

2 OVERALL METHODOLOGY

The TMX concept and alignment is currently under review. To determine the cost impact of the TMX project
on the operation, maintenance and construction of municipal infrastructure utilities, Associated Engineering
chose to evaluate current practices involved with working around the existing TMP, and develop historical
benchmarks for costs. The work plan included:

1. Identifying where municipalities were incurring additional costs due to operation, maintenance and
construction of municipal utilities around the existing TMP.

2. Quantifying additional costs incurred by municipalities as a result of the existing TMP being located
in close proximity to municipal infrastructure.

3. Projecting the impact of the proposed TMX on the existing municipal infrastructure and quantifying
the additional costs associated with operating and maintaining existing municipal infrastructure
within the pipeline’s vicinity.

4. Projecting and quantifying the additional costs associated with constructing new municipal
infrastructure around the proposed TMX.

5. Reviewing potential mitigation practices which would reduce the cost impacts on the municipalities.

3 BACKGROUND REVIEW

Information, documentation and system data were collected from a variety of sources. This included KM’s
application and supporting reference materials in the NEB hearing process for the TMX, as well as other
KM documentation available online regarding policies, practices and regulations in place with other
municipalities. We note that KM’s application to the NEB provides different standards of construction for
the TMX than KM requires for new construction of facilities around the existing line.

4 COST BENCHMARKING

AE then met with staff of each municipality separately. From the subsequent discussions, it was confirmed
that the municipalities were, in fact, incurring additional costs in operating, maintaining and constructing
municipal infrastructure, due to the presence of the existing TMP.

AE compiled a list of activities and projects outlining examples of additional costs in operations,
maintenance and construction of new and existing facilities and infrastructure in the vicinity of the TMP. The
result was that the municipalities were being impacted by both direct and indirect costs:

i
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Executive Summary

° Direct costs involved a visible, measurable cost including those associated with permitting, risk
mitigation, design and construction. These costs were generally associated directly with a single
maintenance incident or construction project.

° Indirect costs were generally comprised of administrative and coordination costs due to the overall
operation of municipal infrastructure in proximity to the TMP.

Of particular note, municipalities are replacing some assets before the end of their typical useful life as a
result of the TMP. This is particularly evident with respect to municipal roads in proximity to the TMP in
areas of wet or peaty soils. The municipalities understand that their road infrastructure is vulnerable to
settlement in these areas, yet the pipeline settles at different rates causing road safety concerns and
increasing the rate of replacement of the municipal infrastructure.

The benchmarking exercise involved compiling the actual additional costs from different example projects
supplied by the municipalities into a series of unit cost scenarios. These unit costs scenarios were then

applied to develop cost estimates for each of the municipalities.

Additional costs were categorized into three main asset groupings:

° Buried utilities (water, sanitary, storm)
] Road infrastructure

] Overland drainage (ditches and creeks)
5 ANALYSIS

A comprehensive analysis was conducted to quantify where municipal assets and the existing TMP and
proposed TMX alignments intersected.

Additional costs were then generated using the unit costs produced during the benchmarking exercise, and
applied to the GIS ‘count’ of each impacted municipal asset. Operating and maintenance (“O&M”) costs
were derived using O&M records provide by the municipalities. Additional costs involved in replacing an
asset were derived by using an industry-standard assumption that all buried assets and ditches would be
replaced once every 50 years, and that roads would be completely replaced after an expected useful life of
40 years. These costs were then averaged and annualized.

A similar analysis was then performed for the proposed TMX route using the same assumptions, and the
permitting and regulatory needs for horizontal and vertical clearances from the KM pipeline.

6 RESULTS

A summary of additional costs of the impacts of both the existing and proposed pipelines are presented, by
municipality, in Table 1-1. Although the additional costs around the TMP tend to be higher than the TMX,
there has been over 60 years of development around the TMP. It is therefore reasonable to assume that
the cost to the municipalities as a result of the TMX will increase over time as development progresses.
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Table 1-1
Summary of Annualized Additional Costs for Existing Infrastructure

Municipality 0&M* Replacement Subtotal

TMP
Burnaby $143,600 $1,078,000 $1,221,600
Coquitlam $107,300 $1,505,000 $1,612,300
Surrey $154,200 $1,015,000 $1,169,200
Langley Township $84,500 $356,000 $440,500
Abbotsford $87,300 $472,000 $559,300
Totals? $576,900 $4,426,000 $5,002,900

TMX
Burnaby $77,900 $156,000 $233,900
Coquitlam $116,200 $316,000 $432,200
Surrey $59,800 $260,000 $319,800
Langley Township $52,000 $204,000 $256,000
Abbotsford $44,500 $292,000 $336,500
Totals? $350,400 $1,228,000 $1,578,400

Notes

1. Includes Administration and Coordination, Risk Mitigation and Contingency (industry practice is 40% for
Class 5 projects)
2. Allvaluesin 2014 $.

Table 1-2 is a summary of the expected additional cost impacts expected over the next 50 years by each
municipality due to the construction of the proposed TMX.

Table 1-2
Summary of Additional Costs to be incurred by the Municipalities over 50 years

Future Expected

Municipality Projects
Burnaby $11,700,000 $5,900,000 $17,600,000
Coquitlam $21,600,000 $6,900,000 $28,500,000
Surrey $16,000,000 $1,100,000 $17,100,000
Township of Langley $12,800,000 N/A $12,800,000
Abbotsford $16,800,000 $200,000 $17,000,000
Totals $78,900,000 $14,100,000 $93,000,000

iv
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Executive Summary

Based on the information collected during the benchmarking phase of the study, a number of likely future
construction projects were evaluated to determine the estimated total additional cost due to the presence of
the TMX. A summary of additional costs, by community, are included in Table 1-2 above. Table 1-3 below
provides a summary of some of the likely future sources of these additional costs.

Table 1-3
Estimated Additional Cost for Future Construction Projects

Estimated Total
Additional Cost

Proposed Project

Small Water Main in Urban Setting
° perpendicular crossing of TMX $41,000
] TMX does not require relocation
Small Water Main in Urban Setting
] perpendicular crossing of TMX $371.000
] TMX must be raised/lowered due to water main '
alignment, for a length of 20 m
Storm Trunk Main in Urban Setting
° perpendicular crossing of TMX $ 53,000
] TMX does not require relocation
Storm Trunk Main in Urban Setting
] perpendicular crossing of TMX $ 4.917.000
] additional infrastructure required to modify storm T
trunk alignment (pump house, retention pond, etc.
2 Lane Road Widening (to 4 lane) in Urban Setting
° perpendicular crossing of TMX $ 112,000
] TMX does not require relocation
2 Lane Road Widening (to 4 lane) in Urban Setting
° perpendicular crossing of TMX $ 706,000
] TMX requires lowering
2 Lane Road Widening (to 4 lane) in Urban Setting
] TMX runs parallel to existing road and will be
db d surf
covere y roa su_ ace | $ 4,349,000
] TMX requires lowering and re-bedding for 1000 m
of pipe
Underpass/Overpass Construction in Urban Setting
° perpendicular crossing of TMX $ 1,490,000
] TMX requires lowering
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The results in Tables 1-1 through 1-3 demonstrate:

] The presence of the existing TransMountain Pipeline (TMP) results in $5.0M annually of additional
costs to the five Lower Mainland municipalities to operate, maintain and replace infrastructure they
already have in place:

. $577K (including administration costs and contingencies) of this are additional costs for
simple routine maintenance and repair work;
. $4.4M of additional funds are spent annually replacing of rehabilitating municipal assets to
KM permit standards.
] In the next 50 years, the subject Lower Mainland municipalities will spend an estimated $221M in
additional costs when replacing their infrastructure at the end of its useful life as a result of the TMP
] The presence of the future TransMountain Expansion Pipeline (TMX) will result in $1.6M of

additional annual costs to the five Lower Mainland municipalities to operate, maintain and replace
existing infrastructure;
. $350K (including Administration and contingencies) of this are additional costs for routine
maintenance and repair work around the TMP;
. $1.3M of additional funds will be needed to replace or rehabilitate aging municipal assets..
] In the next 50 years, the subject Lower Mainland municipalities will spend an estimated $61.4M in
additional costs to replace their infrastructure at the end of its useful life as a result of the TMX.
] Costs to municipalities will increase as new infrastructure is constructed around the TMX.

The subject Lower Mainland municipalities will inevitably expand as population grows over the next 50
years. These municipalities will require new and higher capacity infrastructure to meet these needs.
Municipalities are already considering projects that either move or avoid the existing TMP, and these costs
will be significant. The municipalities do not have 50 year plans, and therefore we have estimated that each
municipality will need to spend money to move or accommodate the proposed TMX into the future. These
future cost impacts are derived using values in Table 1-3 and summarized by municipality in Table 1-2.

7 MITIGATION MEASURES

Some of the costs identified in Table 1-3 can be reduced by developing a plan that coordinates design
criteria and reduces risk and impacts by working with each municipality.

We have identified a variety of impacts that the municipalities face with the presence of both the existing
and proposed pipeline. We note some mitigation strategies that have been successfully used with other
private utilities or in other communities that can assist in reducing the cost impacts to the subject Lower
Mainland municipalities. Some of the more critical mitigation measures include:

] Installing casings across the TMX for existing utilities and identified future utilities

] Remove and replace existing parallel utilities outside of the minimum 5 m zone of influence
] Twin the pipeline where possible

] Increase the pipe wall thickness of the TMX pipeline through the municipalities

] Install the TMX as deep as possible in areas of soft/difficult soil conditions

Vi

\\s-Ing-fs-01\projects\20142798\00_transm_pipe_advis\advisory\01.02_reports\002 - infrastructure report\final report - rev 3\ae_rpt_cost-impacts-of-tmp_20150519_rev4.docx



Executive Summary

Install the TMX using trenchless technologies wherever possible

Require regular settlement monitoring of the TMX in areas of soft/difficult soil conditions.

Require KM to develop detailed crossing, operating and design procedures specific to each
impacted municipality in conjunction with each municipality

Include a municipal representative (for each municipality) during the detailed planning and design
phases for the TMX

In instances where the TMX crosses a road and the TMX is constructed to a standard to prevent
settlement (ie. Poor soils or pilings), the road base should also be constructed in a manner to
ensure that it and the pipe settle at the same rate.

Vil
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REPORT

1 Introduction

The Trans Mountain Pipeline (TMP), owned and operated by Kinder Morgan (KM), carries petrochemicals
from Alberta to the Pacific west coast. In 2013, KM applied to the National Energy Board (NEB) for
approval to construct an expansion to the Trans Mountain Pipeline system.

The existing TMP was constructed in the early 1950’s, and the communities along its route have grown and
developed around it. The proposed expansion includes the installation of a 900 mm diameter pipeline, the
Trans Mountain Expansion (TMX). The pipeline path will follow the existing pipeline for approximately 70%
of its length however, in more urban areas, KM has generally proposed a new route for the expansion due
to the urbanization around the TMP.

While KM has acknowledged that there will be a disruption to municipal infrastructure during construction of
the proposed TMX pipeline, there has not yet been acknowledgement of the long term cost impacts to
municipalities for operation, maintenance and construction of municipal infrastructure around the proposed
expansion.

1.1 STUDY OBJECTIVE

In October 2014, the cities of Surrey, Burnaby, Coquitlam, Abbotsford and the Township of Langley
retained Associated Engineering to complete an assessment of additional costs incurred by each
municipality to operate, maintain and construct municipal infrastructure impacted by KM's TMP and TMX.
The objective of the work was to:

1. Identify whether or not municipalities will incur additional costs to develop, maintain and construct
their own municipal infrastructure as a direct and/or indirect result of the proposed TMX.

2. Quantify the present and estimated future additional costs that each subject municipality would
incur as a result of the proposed pipeline operating within the vicinity of existing and future
municipal infrastructure.

3. Suggest mitigation opportunities KM could undertake in respect of the proposed TMX to reduce
future costs that would otherwise be incurred by the subject municipalities.

1.2 OVERALL METHODOLOGY

To assess the impact of the TMX project on the operation, maintenance and construction of municipal
infrastructure, Associated Engineering chose to use activities related to the existing TMP as a historical
benchmark. AE’s methodology was essentially:
1. To identify if the municipalities were incurring additional costs due to operations, maintenance and
construction of municipal infrastructure around the existing TMP.
2. To quantify any additional cost that was incurred as a result of the existing TMP.

11
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3. To project the impact of the proposed TMX on the existing municipal infrastructure and to quantify
the additional costs associated operating and maintaining existing municipal infrastructure within
the pipeline’s vicinity.

4. To project and quantify the additional costs associated with constructing new municipal
infrastructure around both the existing and proposed pipelines.

5. To review potential mitigation practices which would reduce the cost impacts on the municipalities.

The following sections outline the steps AE took to follow the methodology described above. Figures
detailing the proposed routing for the TMX can be found in Appendix A.

1-2
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2 Background Information Review

To gain an understanding of the impact of the existing pipeline as well as the probable impact of the
proposed pipeline, information and documentation was collected from various sources. This included the
KM application to the NEB, as well as other KM documentation available online regarding policies, practices
and regulations in place which may affect the operation and maintenance of a municipality’s infrastructure
near the TMP. More detailed information can be found in Appendix B of this report. A summary of the
review findings is included below. It was noted during the review that KM’s application to the NEB provides
different standards of construction for the TMX than is required for new construction of facilities around the
existing line. This is discussed later in the report.

2.1 PROPOSED TMX CONSTRUCTION DESIGN CRITERIA

The following points summarize the proposed construction of the TMX, as understood by AE:

] The proposed alignment is approximate; a 150 m wide corridor has been provided to allow for
deviations in the centre line alignment;
] The TMX will have a minimum cover of 0.9 m in soil and 0.6 m in rock;
] Minimum clearances between TMX and other infrastructure will be maintained:
. Where buried utilities are encountered in rural areas, a minimum vertical clearance of
300mm will be maintained;
. Where buried utilities are encountered in an urban area, a minimum vertical clearance of
700mm along with a precast slab will be installed;
. The horizontal clearance between the TMX and any other parallel pipeline or utility will not
be less than 1.0 m
. The TMX centerline will typically be offset from the existing TMP centerline by a minimum
of 5 m, in areas where twinning will occur;
] A typical TMX right-of-way (“ROW?”) is 18.2 m in width.

2.2 EXISTING TMP MANAGEMENT

The following information was extracted from KM information packages outlining requirements to be met by
a municipality or private owner for working around and/or crossing the existing TMP. AE has assumed, in
this analysis, that the proposed TMX will be managed according to the same requirements.

] Permitting & Notification

. KM requires a proximity permit for any work of a permanent nature occurring within a TMP
ROW, and for any work crossing the TMP;
. KM requires that any work within 30 m of the TMP (also known as the safety zone) be done
pursuant to a KM ground disturbance permit;
. KM sometimes also requires permits beyond the 30 m the safety zone;
] Pipeline Location and Working Distances

2-1



Surrey, Coquitlam, Abbotsford,
Burnaby & Township of Langley

A KM inspector must be on site for the duration of any work that is conducted within 7.5
metres of the TMP;

The TMP must be exposed by hand or hydrovac for all activities within 5 metres of the
pipeline;

All excavation within 0.6 m of the TMP must be excavated using hydrovac or manually
using a hand shovel.

] Crossing Design

2-2

New municipal infrastructure crossing the TMP or ROW should be as close to 90 degrees
as possible;

Pre-loading and/or surcharge are not allowed within the TMP ROW, and must have KM
approval prior to works adjacent to the ROW;

New parallel works within a road allowance must maintain a minimum 1.5 m horizontal
separation from the edge of the TMP;

No new parallel works are permitted within the TMP ROW (excluding those within a road
allowance, as above);

Underground utilities must cross underneath the pipeline unless conditions make it
impractical

Crossing utilities must maintain a constant elevation across the TMP ROW

Minimum vertical cover between TMP and surface works:

. 1.2 m for roadways

. 1.0 m for non-vehicular paths

. 1.0 m for ditches

Minimum clearances between TMP and infrastructure:

. 0.3 m for utilities other than fibre-optics

. 0.6 m for fibre-optic cables

. 2.0 m for any piping installed using directional drilling

Structural and select fill must be KM approved
Hand compaction is required for portions of the backfilling process
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3 Benchmarking Additional Costs

AE met with staff of each the subject municipalities in separate meetings. From these meetings and
subsequent discussions, it was confirmed that the municipalities were, in fact, incurring additional costs in
operating, maintaining and constructing municipal infrastructure, as a result of the existing TMP. AE then
set out to quantify these additional costs.

3.1 MUNICIPAL IMPACTS

The information collected from each municipality is discussed in the following sections.

3.1.1 City of Burnaby

Burnaby is home to the Burnaby Terminal, which is the terminus of the existing mainline TMP. Currently,
products are sent from the Burnaby Terminal to the Westridge Marine Terminal via a single 762 mm
pipeline which travels through a now fully developed area. The current TMP mainline passes through a
residential development, but only for a relatively short length in comparison to the pipeline to the Westridge
Terminal. The following information was collected from the City of Burnaby regarding municipal
infrastructure around the existing TMP:

] Prior to performing emergency utility repair work in the vicinity of the pipeline, a KM inspector is
required on site, resulting in significant delays. Further delays can occur if the emergency occurs
outside of normal business hours.

] Installation of a new water main across the TMP resulted in additional design and construction
costs. The initial submission, approved by KM for construction, showed the water main being
installed over top of the TMP. The design was completed and tendered as such. However, when
the KM inspector came to site, the inspector required that the water main be installed below the
TMP. Additional design and inspection time was required to update the design to address the
change.

] In 2007, on Inlet Drive, a contractor punctured the existing KM oil pipeline with an excavator. While
Kinder Morgan shared the resulting liability and costs with the contractor and engineering
consultant, the City’s citizens and staff are now well aware of the dangers and risks of having an oil
pipeline within their community.

3.1.2 City of Coquitlam

In Coquitlam, the existing TMP crosses underneath the Fraser River approximately 1 km west of the new
Port Mann bridge, and routes through a major industrial area to the south of Highway 1 before travelling
north through commercial and residential areas towards the Burnaby Terminal. The following information
was obtained from the City of Coquitlam:

3-1
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¢ Installing sidewalk letdowns and signs and fixing potholes require permits from KM when
performing the work inside the safety zone

o Utility services constitute a large portion of the works impacted by the TMP. A hydrovac is
necessary to expose the pipeline whenever work is performed near the pipeline and must be
conducted at the City’s cost.

e During a water main break on Cottonwood Avenue, City staff was delayed more than two hours
while waiting for a KM inspector to arrive on site. Unable to stop the flow of water completely, the
City throttled flow to the area. The inspector completed a ground disturbance permit (“GDP”) for the
repair work. When the City crew returned to the site to complete restoration, an additional GDP
was required for the work.

3.1.3 City of Surrey

The existing TMP was constructed in the mid-1950’s through the northern half of Surrey. At that time, the
pipeline was constructed along major roads and through industrial areas. Over time, industrial, commercial
and urban development has intensified and now surrounds the TMP ROW. The TMP now traverses
residential areas, where residential construction around the TMP is limited to removable structures and
restricted use, according to KM documentation.

Through our investigations, AE identified the following information regarding working around the TMP:

e The City experiences significant cost increases when performing work within the 18 m pipeline
ROW. Operating within the safety zone also creates significant challenges with respect to
permitting and delays.

e Typical construction contracts for City works require standard insurance policies for $5M coverage.
Because of the 2007 incident in Burnaby (mentioned above) involving the TMP, Lower Mainland
municipalities have increased their insurance coverage. As a result, additional premiums in
construction tenders rose to over $20,000 per project (O&M or capital improvement). This cost is
inevitably transferred back to the City as a part of the construction contract.

o KM requires GDP’s when fixing potholes in the vicinity of the pipeline. The City is regularly
exposed to risk if the pothole cannot be repaired in a timely manner due to permitting delays.

e The TMP is built on piles in some areas with soft soils. Over time, roads in soft soils experience
differential settlement, however, those crossing the TMP have settled unevenly due to the effect of
the piles. This has resulted in the City needing to reconstruct the roads on a more frequent basis to
reduce these impacts, as the resultant hump in the road is a public safety issue.

e |t was estimated that additional administration and coordination required for TMP impacted projects
accounts for approximately 1% of the capital costs for every project involving KM

Examples of past instances were also provided, citing capital construction projects impacted by the
presence of the TMP:
o 156" Street Underpass of Highway 1
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3 - Benchmarking Additional Costs

0 Construction of an underpass of 156™ St beneath the TransCanada Highway required the
existing TMP to be lowered, as the existing elevation was too high for the final elevation of
the new roadway.

0 KM coordinated and carried out the relocation, charging the costs to the City. The cost for
this work was $1,641,000.

0 An additional $550,000 in project costs came about with respect to relocating the TMP and
other utilities because of resulting design changes to Highway 1.

o0 KM staff took longer to complete work than initially scheduled, increasing the underpass
contractor’s fixed costs related to insurance, bonding, site office rental, site security and
quality control. This came at an additional project delay cost of $250,000 which was
directly incurred by the City.

e South Fraser Perimeter Road (SFPR)

o During design discussions for the SFPR, the City was advised by an engineering
consultant that the TMP crossing of the SFPR required an additional $1M in lightweight fill
and associated design costs to avoid settlement on the pipe.

e King Road near 139" Street

0 The existing TMP crossing under King Road near 139th Street is a suspended-form timber
piled support structure. The structure was constructed by the City when King Road was
established to minimize pipe settlement, as there was an existing Metro Vancouver
concrete siphon located below the TMP. In October 2011, significant settlement was
observed of the TMP resulting from the failure of several support structure brackets. The
City absorbed the costs of reinstating the existing support structure at a price of $391,000,
This additional cost could have been avoided if KM designed the pipeline to accommodate
a future road above it.

3.14 Township of Langley

The TMP was constructed in the 1950’s north of Highway 1 in an SE-NW direction. At the time, the vast
majority of the pipeline was located through rural areas. The Township of Langley has the fastest (by
percentage) growing population in the region, with the western part now fully developed but the eastern part
still consisting mostly of rural properties. Approximately 75% of the Township’s properties are located
within the Provincial Agricultural Land Reserve. The proposed TMX is proposed to run parallel along the
existing TMP until it reaches the developed areas (+217A Street) where it heads north to the rail tracks after
which it runs parallel to the rail tracks through the industrial area of Langley and in the City of Surrey.

As most of the development of Langley occurred after the pipeline was constructed, Langley has not had to
replace ageing infrastructure yet. However, more recently, the Township has experienced a humber of
impacts and delays related to operations and maintenance activities such as tree planting, ditch cleaning,
and road paving.
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Specifically, on several occasions Kinder Morgan has caused delay and cost to the Township in relation to
activities that lie beyond the 30m safety zone or that are not of a nature that require a permit from KM under
the legislation:

e The Township was reported to the NEB by KM for undertaking surface milling and paving activities
(less than 300mm depth) near the TMP due to concerns with vibrations;

e The Township was reported to the NEB by KM for not waiting for a permit to perform ditch cleaning,
even though the proposed activity was approximately 180 metres away from the TMP;

e The Township was reported to the NEB by KM for undertaking tree removal which was damaged
due to a car accident. After prepping the tree pit using shovels, the new tree was planted without
using machine operated excavation.

As the Township continues to grow (expected to reach a population of 211,000 by 2041) it will require the
necessary infrastructure to service the increase. The Township is concerned that the impacts and delays
will continue to increase.

3.15 City of Abbotsford

Due to its eastern location, the City of Abbotsford has not developed as quickly as the more westerly Lower
Mainland municipalities, and retains much of the of the rural land usage that was common to the entire
pipeline route when the TMP was installed in the 1950’s. Abbotsford is also home to the TMP Sumas
Pump Station and Terminal, where a leak was discovered in 2005. A summary of the information collected
from the City is provided below.

] The City performs maintenance on their ditches every year. To clean ditches, several crossings of

the pipeline are organized ahead of time to make the permitting process less time consuming.

Each permit does not take a large amount of time, but it is estimated that two hours of permitting is

required for each session of ditch cleaning.

. Where maintenance near the TMP is required, the ditches must be dug out by hand.

. The City estimates that ditch cleaning costs around the TMP rises to approximately $20-25
per metre due to increased mobilization, communication and permitting activities. Normal
ditch cleaning costs are typically $1.00 per metre.

] The City has constructed a road over the TMP. The City was required to allow TMP staff time to
recoat and inspect their pipeline while it was uncovered, resulting in a significant delay in the City’s
schedule.

] A TMP break occurred in Abbotsford. The pipeline was installed in a peaty area and a property

owner continued to add fill above the pipeline apparently with KM approval. Odour complaints were
received by KM; however their further investigations did not detect any leaks. Eventually the City’s
fire department investigated and discovered the leak.
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3.2 SOURCES OF ADDITIONAL COST

AE determined that the municipalities were being impacted by both direct and indirect costs:

° Direct costs involved a visible, measurable cost including those associated with permitting, design
and construction. These costs were generally associated directly with a single maintenance
incident or construction project.

° Indirect costs were generally associated with the overall operation of the municipalities with respect
to municipal infrastructure in the presence of the TMP. These costs included risk mitigation, as well
as additional administration and coordination costs.

3.21 Permits, Notifications & Location Services

The municipalities and KM both consider public safety as paramount. The municipalities recognize that all
notification and location procedures are necessary, and that good communication between parties is crucial
to minimizing risk. Municipalities spend significant time, effort and money in developing these
communication protocols. While many of these costs are inherent with day to day operations, KM’s
permitting and notification requirements result in significant costs and delays. The costs below are
specifically associated with the coordination of work and discussions with KM (including permits) prior to the
commencement of onsite work. Information regarding permitting was taken from Kinder Morgan
documentation, as discussed in Section 2.1.

Kinder Morgan permit requirements state that “any person performing work that disturbs the ground surface
in any way whatsoever within a Kinder Morgan Canada (“KMC”) right of way or the 30 metre (100 feet)
safety zone surrounding the Pipeline must call the applicable One Call centre listed below at least 3
business days prior to commencing the ground disturbance and meet the following procedures before
proceeding with the ground disturbance.™

The background review revealed that KM is notified by BC OneCall of any intended ground disturbance
within 100 m of any pipeline, at which point KM will verify the ground disturbance location and contract the
responsible party to confirm site details and timing. Should KM determine that “the ground disturbance may
be within 30 metres (100 feet) of the Pipeline, within the right of way, or may, in some other way affect the
Pipeline, the KMC inspector will ask the responsible party to arrange a site meeting.” Before any ground
work begins within 30 m of the pipeline, KM requires that a KM inspector must issue a ground disturbance
permit; this permit must be kept on site at all times during the work.

KM also requires completion of a formal permitting process for all new works within or across a ROW
and/or pipeline. This permit is referred to as a Pipeline Proximity Installation Permit and includes
submission of a drawing package and formwork. This work is usually completed by a consultant, as such
work is usually associated with an element requiring some level of design.

! Ground Disturbance Pipeline Protection Requirements. Kinder Morgan Canada Inc, May 2010.
http://www.kindermorgan.com/pipelinesafety/Ground_Disturbance_Requirements.pdf. Accessed November 3, 2014.
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Before construction can begin within the ROW itself or within the 30 m safety zone, KM requires that KM
representatives must be on-site to identify the ROW. The municipality provides a representative during the
ROW identification, and also for a KM meeting regarding construction in the area.

KM'’s Ground Disturbance Pipeline Protection Requirements document provides information regarding the

required methods of construction for work around a pipeline. The requirements include the following:

] All work with power operated equipment within 5 m of the pipeline requires that the pipe be
exposed by hand digging or hydrovac in at least one location, with additional locations at the
discretion of KM.

] All ground disturbances with 0.6 m of either edge of the pipeline must be performed through
hydrovac or hand digging.

In AE’s analysis, the following assumptions were made with respect to additional cost from permitting and
location services:

] A Ground Disturbance Permit (GDP) will be initiated and completed for all ground disturbances
within the safety zone.

] A Pipeline Proximity Installation Permit (PPIP) will be initiated and completed mainly by a
consultant, with assistance from the municipality, for all works crossing the pipeline.

] Work done by the municipality with respect to ROW identification and KM required site meetings
will be done by a contractor.

] Municipalities will use hydrovac for all work within 0.6 m of the pipeline, and to locate the pipeline at

one location when work is done within 5 m. Work to be done at standard hydrovac supplier rates.

KM rarely requires permits for work outside the 30 m safety zone, however, such occurrences have been
reported. For this study, it has been assumed that permits will not be required outside the 30 m safety
zone; however it is worth noting that there would be additional cost to the municipalities should KM require
permits for work other than for which they already do.

3.2.2 Designh Requirements

KM supplies municipalities and consultants with a document which provides design and construction
guidelines for infrastructure near the KM pipeline.2 KM specifies design criteria such as crossing angles,
pipeline clearances, depth of cover and location of facilities and infrastructure. More detail can be found in
the background review in Section 2, and in Appendix B.

In designing around the TMP, designers must not only meet the design criteria specified in the KM
documentation, but must also assess the need for additional studies and geotechnical work. The following
assumptions were made with respect to additional cost from design requirements:

2 Design and Construction Guidelines for the Installation of Facilities in proximity of Kinder Morgan Canada Operated Pipelines and
Rights-of-Way. Kinder Morgan Canada Inc, December 2011.
http://www.kindermorgan.com/pipelinesafety/DesignConstruction_guidlelines.pdf. Accessed November 3, 2014.
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° Design work is to be completed by a consultant
Design will meet KM’s requirements as stated in the available literature
° There is no clarity in which design criteria takes precedence if there is a conflict.

For example, installing a gravity sewer underneath the pipeline will result in cost impacts in design due to
planning, deeper excavations, new force mains, new pump stations and additional utilities to supply the
facilities.

The design requirements for work around the TMP vary based on the type of infrastructure being designed.
Assumptions and design criteria specific to different types of infrastructure can be found in Section 3.3.

3.2.3 Construction Requirements

KM requires that infrastructure meet certain criteria in order to be considered adequate for installation in or
across a TMP ROW, and also provides criteria for the methods of construction of such works. Costs in this
section are associated with the additional requirements for construction set out by KM.

KM provides contractors and/or municipalities with a list of equipment which may cross the ROW without
the use of a temporary crossing structure, such as a bailey bridge. Any equipment not listed must be
approved by KM before travelling across the pipeline or ROW.

Additional costs are borne by the municipalities because KM installs its pipe at shallow depths. This forces
municipalities to install their utilities under the pipeline to meet KM vertical clearance requirements,
requiring additional effort and cost for trenching, shoring, corrosion protection, site footprint, finishing and
dewatering.

3.24 Delay

A significant cause of cost to the municipalities can be attributed to delays caused directly or indirectly by
the TMP. Direct delay costs occur each time that the municipalities are required to meet KM’s requirements
regarding permitting and construction, or should KM not respond in a timely manner.

Municipalities have generally built the three day waiting period for a KM inspector into their project planning.
However, in the case of an emergency, a KM inspector is generally not available immediately, and there
can be a delay in completing the work. Although the municipalities are now absorbing the permitting costs
as a part of their day to day activities, the cost for permitting remains an additional cost that can be
attributed to the presence of the TMP or TMX.

KM has also demonstrated in the past that it uses all opportunities when its pipe is exposed to inspect and,
if necessary, recoat the pipeline. This often causes a delay in the construction schedule, and can hold up
an entire construction crew for a period of time. As well, extension of the estimated time line can affect
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construction schedules and lead to requests for compensation. An example of this can be seen in the
Surrey 156" Street Underpass project, described in Section 3.1 above.

The cost of delay is difficult to estimate, as the costs are a result of many factors which cannot be predicted.
The length of a delay is dependent on factors such as the type of project, the availability of KM staff, the
speed of KM contractors and decisions made by KM regarding the treatment of its pipeline.

3.25 Administration & Coordination

While the municipalities have accounted for scheduling KM requirements into their project plan, there is still
an additional cost associated with the additional administrative work done internally. These costs can be
attributed to the additional internal time taken to process the additional design and construction
requirements, additional time coordinating staff around delays associated with the TMP and any additional
document handling time including filing, phone calls, and project management.

Like delays, the additional cost of administration and coordination associated with the TMP is difficult to
estimate, as the costs are a result of many different factors. As noted earlier, the City of Surrey estimated
that additional coordination and administration accounts for an additional 1% on all construction projects
around the TMP. Based on AE’s experience, this estimate is reasonable.

3.2.6 Risk Mitigation

Additional risk is borne by both the municipalities and their contractors when completing work around the
pipeline. The City of Surrey noted that it obtains additional insurance each year to cover municipal crews
for work near the pipeline. Itis reasonable to assume that contractors working for the municipalities would
be expected to obtain the same insurance to protect themselves.

Additional risk occurs if the municipalities cannot address emergencies immediately, and must delay repair
due to KM'’s requirement to wait for KM approval. In the case of a water main break, these delays may
cause the municipality to leave residents without water. In the case of a pothole, the municipalities risk
profile increases if a large potholes are not repaired immediately. The costs of these risks are difficult to
guantify as they are circumstantial, however, there is some cost associated.

3.3 INFRASTRUCTURE IMPACTED BY THE TMP

In order to apply the sources of additional cost to the municipalities, the impacted municipal infrastructure
was grouped into the following headings:

° Buried utilities
° Traffic infrastructure
] Overland drainage

Additional information is provided in the sections below.
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3.3.1 Buried Utilities

For the purposes of this study, three “types” of buried utilities were considered: water, sanitary and storm.
While it is understood that each type of buried infrastructure has a different purpose, the design and
construction practices for each are very similar. Grouping these utilities as noted here avoided unnecessary
over complication of the study. These utilities could then be categorized as follows:

° Small sized utilities — piping smaller than 300 mm in diameter
° Medium sized utilities — piping between 300 and 600 mm in diameter
] Transmission mains — piping larger than 600 m in diameter

For each size category, all utility pipe appurtenance costs were included with the pipe itself (ie. valves and
manholes have been considered as part of the pipe and not evaluated separately).

In order to determine the costs associated with operations, maintenance, and construction of buried
infrastructure, it was necessary to evaluate the activities for TMP impacts. The regular O&M activities
evaluated for buried infrastructure included:

Pipe repairs

Manholes/valves/catchbasins/hydrants replaced or repaired

Exercise valves

Flushing

Swabbing/jetting

Chemical addition

Pressure test

Operate hydrants

Unidirectional flushing

For design and construction for O&M, replacement and new capital works, the following assumptions were
made:

° Designers need to account for the horizontal and vertical separation requirements, as well as
consider additional appurtenances which may provide better access to the infrastructure.
° Buried utilities are installed at a greater depth due to the TMP clearance requirements, resulting in

additional costs associated with a deeper trench.

3.3.2 Road Infrastructure

In urban centers, roadways take up a large portion of the ground surface area. Roads require operations
and maintenance to operate as designed, and are a key piece of infrastructure in well-functioning cities.
Provincially owned highways have been excluded from this analysis.

For the purposes of this study, five “types” of road infrastructure were considered. It was assumed that
sidewalk and boulevard costs were included in all roads, with the exception of rural roads.
° Rural roads — unpaved roads of any width
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] Ramps and connectors - these roads are paved, one lane, approximately 5 m wide

] Local Roads — these roads are paved, two lanes, approximately 10 m wide,

] Arterial Roads — these roads are paved, four lanes, approximately 20 m wide (includes a median
and bike lanes)

] Major Boulevards or Roads — these roads are paved, 6+ lanes, minimum 30 m wide (e.g. United

Boulevard in Coquitlam)

In order to determine the costs associated with operations and maintenance of road infrastructure, it was
necessary to evaluate the activities for TMP impacts. Typical O&M activities may include:
Inspection

Sweeping

Resurfacing

Replacing signs

Shoulder grading

Grinding ruts

Pothole repair

Pavement marking

Crack repair

Guardrail repair

Curb & gutter repair

Sidewalk repair

Snow removal

De-icing

Sand application

Noise wall repair

Mowing boulevards

For design and construction for O&M, replacement and new capital works, the following assumptions were
made:

] Designers need to account for the horizontal and vertical separation requirements, as well as
consider additional design elements, such as modified backfill or weight impacts, to meet KM’s
requirements for road infrastructure around the TMP.

] For all areas of road located over the TMP, it was assumed that road reconstruction would require
re-bedding of the TMP, at the cost of the municipality, as is currently required.

3.3.3 Overland Drainage

For overland drainage, additional costs are expected in ditch cleaning activities, where KM notification and
a ground disturbance permit is required before work can commence. Where total ditch reconstruction
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projects are implemented, costs were limited to permitting and TMP location, as these tasks are responsible
for the majority of the additional costs of the replacement.

3.4 OTHER FACTORS ASSOCIATED WITH ADDITIONAL COST

Other less typical but potential factors were also identified as additional costs, such as poor soils or
geotechnical conditions, high traffic areas, high value property areas and additional instances of incurred
additional cost. These are discussed further in the following sections.

34.1 TMP Relocation

In the past, there have been instances where a relocation of the existing TMP is required in order to
construct new municipal infrastructure. In these cases, KM has allowed for the pipeline to be moved,
however, doing so is at the cost of the municipality or construction project owner. KM will relocate its
pipeline using a contractor of its choice, and will then require repayment of the entire cost from the
municipality or project owner. In this case, the municipality or project owner has no control over the pipeline
relocation construction, but is required to pay for the work. For example, Surrey’s 156" Street Underpass
(see Section 3.1.3).

3.4.2 TMP Pipeline Inspection and Recoating

Through discussions with the subject municipalities and review of KM’s own documentation, it was
discovered that KM will take any available instance to inspect and, if necessary, recoat its exposed
pipelines. While KM generally bears the cost of these activities, the effects of the associated delay
(schedule and cost) are the responsibility of the municipality.

3.4.3 Poor Soil Conditions

The primary conflict involving soils between the TMP and municipal systems in the Lower Mainland is with
respect to transportation infrastructure. In areas where buried utilities are on piles but the road structure is
not supported, differential settlement tends to occur. In situations where the TMP crosses roads or
highways, unwanted "speed bumps" begin to take form, where the road rises or sinks, and the pipeline
remains relatively stationary. These occurrences increase maintenance requirements along the roads, as
well as decrease the life expectancy of the road to seven years instead of the 15 to 20 years expected in
these areas. The City of Surrey, in particular, has had to replace lengths of road where these "bumps"
occur every seven years. Road replacement also occurs where the pipeline runs underneath the road or
sidewalk. Some consideration could be given to KM to build the full road base structure to the same
standards expected for the pipeline, and offset some municipality costs.
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3.4.4 Future Infrastructure

The existence of the TMP and TMX will impact future design and construction projects. While difficult to
guantify, additional costs will be associated with adjusting designs to account for the existence of the
TMP(s), and may appear as the requirement for a sewage lift station in a location which would not require
one otherwise. Future planning for the municipalities was reviewed to estimate these costs to each of the
municipalities.

3.5 SCENARIO COST DEVELOPMENT

Scenario cost development focused on the specific tasks and associated costs that arose when dealing
with the operation, maintenance and construction of municipal infrastructure around the TMP. This
included identification of the municipal tasks impacted by the presence of the TMP, an evaluation of those
impacts, including resulting costs, and the costs required to mitigate these impacts. Information collected
from the municipalities and good engineering judgement was combined in order to populate the estimated
costs.

From the benchmarking process, the following scenario costs were created. Note that the actual costs for
each “incident” are based on factors such as location (relative to pipeline) and type of infrastructure
impacted (including size and material). Table 3-1 is a summary of additional cost ranges for each type of
incident from detailed information found in Appendix C.
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Benchmarked Scenario Costs

Scenario

3 - Benchmarking Additional Costs

Table 3-1

Estimated Additional
Cost per Unit

Operations & Maintenance

Buried Infrastructure

Within ROW
Crossing TMP

Within Safety Zone Per incident $360
Within ROW Per incident $2,610 - $2,960
Crossing TMP Per incident $4,610 - $6,410
Road Infrastructure
Within Safety Zone Per incident $360
Within ROW Per incident $2,010
Crossing TMP Per incident $2,010
Surface Drainage
Within Safety Zone Per incident $360
Within ROW Per incident $2,010
Crossing TMP Per incident $2,010
Replacement
Buried Infrastructure
Within Safety Zone Per replacement $300

Per replacement
Per replacement

$25,710 - $26,510
$28,010 - $30,480

Road Infrastructure
Within Safety Zone
Within ROW
Crossing TMP

Per replacement
Per replacement
Per replacement

$300
$24,150
$55,350 - $117,740

In addition to the costs above, municipalities spend more money replacing roads before the end of their
typical useful life where poor soils exist. Road infrastructure is particularly vulnerable to settlement and
requires replacement more often when installed over the TMP in an area of poor soils. Table 3-2 provides
estimated costs for early replacement of road infrastructure.
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Table 3-2
Additional Costs to Replace Road Infrastructure in Poor Soils

$115/m? $207/m? $173/m? $161/m? $150/m?

Municipalities are also subjected to both project-specific and annual costs associated with operating,
maintaining and constructing capital projects around the TMP. These additional costs include:

] Project specific costs:
. Installation of the TMP is estimated at $5,200 to $6,000 per metre
. For relocation of the existing TMP, the cost will be two to three times the installation cost of
the pipeline, ranging from $10,400 to $18,000 per metre, dependent on the details of the
relocation
] The following annual costs:
. Administration and coordination costs equal to 1% of yearly additional costs

Based on the information collected during the benchmarking phase of the study, a number of likely future
construction projects were evaluated to determine the estimated total additional cost to the municipalities
due to the presence of the TMX. Table 3-3 below provides a summary of some of the likely future costs.
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Table 3-3

Estimated Additional Cost for Future Construction Projects

Proposed Project

Urban Settings

Projected Sources of Additional
Cost

Additional Cost

Total

Small Water Main

Permits, Notifications & Location

e perpendicular crossing of TMX | Services $ 4,500
e TMX does not require relocation | Construction Requirements $ 3,500
Design Requirements (15%) $ 600 $ 41,000
Risk Mitigation (Insurance) $ 20,000
Administration & coordination $ 300
Contingency (40%) $ 11,500
Small Water Main Permits, Notifications & Location
e perpendicular crossing of TMX | Services $ 4,500
e TMX must be raised/lowered Construction Requirements
due to water main alignment, for | (TMX Rebedding) $ 45,500
alength of 20 m Design Requirements (15%) $ 6,900 $371,000
TMX Relocation (20 m length) $ 185,500
Risk Mitigation (Insurance) $ 20,000
Administration & coordination $2,700
Contingency (40%) $ 105,000
Storm Trunk Main Permits, Notifications & Location
e perpendicular crossing of TMX | Services $ 4,500
e TMX does not require relocation | Construction Requirements $ 10,900
Design Requirements (15%) $ 1,700 $53.000
Risk Mitigation (Insurance) $ 20,000
Administration & coordination $ 400
Contingency (40%) $ 14,900
Storm Trunk Main Permits, Notifications & Location
e perpendicular crossing of TMX | Services $ 4,500
e raising/lowering of TMX does Construction Requirements $ 10,900
ggar:]a?]i{eregr?ri;r:c?:;irg;o Addif[ional storm infrastructure
assume TMX be relocated required $3,000,000 ¢4 917,000
completely Design Requirements (15%) $ 451,700
e additional infrastructure required | Risk Mitigation (Insurance) $ 20,000
to modify storm trunk alignment Administration & coordination $ 34,900
(pump house, pond, etc.)
Contingency (40%) $ 1,394,900
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Proposed Project

2 Lane Road Widening (to 4 lane)

Projected Sources of Additional
Cost

Permits, Notifications & Location

Additional Cost

e perpendicular crossing of TMX | Services $ 4,500
e TMX does not require relocation | Construction Requirements (TMX
Rebedding) $ 42,000
Design Requirements (15%) $ 6,300 $ 112,000
Delay Costs $ 6,600
Administration & Insurance $ 20,800
Contingency (40%) $ 31,800
2 Lane Road Widening (to 4 lane) | Permits, Notifications & Location
e perpendicular crossing of TMX | Services $ 4,500
e TMX requires lowering Construction Requirements (TMX
Rebedding) $ 85,200
Design Requirements (15%) $ 12,800 $ 706,000
Delay Costs $ 6,600
TMX Relocation (40 m length) $ 371,000
Administration & Insurance $ 25,100
Contingency (40%) $ 200,100
2 Lane Road Widening (to 4 lane) | Permits, Notifications & Location
Services $ 4,500
® TMX runs parallel to existing Construction Requirements (TMX
road and will be covered by road Rebedding) $ 1,420,000
. :SrLli;];e(liquires lowering and Design Requirements (15%) $ 213,000 § 4.349.000
rebedding for the length of the | Delay Costs $ 6,600 o
pipe (1000 m) TMX Relocation (1000 m length) $ 1,420,000
Administration & Insurance $ 50,900
Contingency (40%) $ 1,233,700
Underpass/Overpass Permits, Notifications & Location
Construction Services $ 4,500
e perpendicular crossing of TMX | Construction Requirements (TMX
e TMX requires lowering Rebedding) $ 85,200
Design Requirements (15%) $ 12,800 $ 1,490,000
Delay Costs $ 6,600
TMX Relocation (100 m length) $ 927,500
Administration & Insurance $ 30,600
Contingency (40%) $ 422,700

3-16

\\s-Ing-fs-01\projects\20142798\00_transm_pipe_advis\advisory\01.02_reports\002 - infrastructure report\final report - rev 3\ae_rpt_cost-impacts-of-tmp_20150519_rev4.docx




4  Analysis

The following analysis projects the overall additional cost per municipality related to the presence of the
Trans Mountain pipelines using parameters defined in the earlier benchmarking process. This required
further identification of impacted infrastructure using GIS in each municipality, then applying the
benchmarked costs to each impacted component.

4.1 GIS MAPPING

As part of this study, each municipality provided detailed database inventories of their existing
infrastructure. Following some compilation, the existing TMP and proposed TMX alignments were then
added to the database. These alignments, along with the municipal infrastructure databases, were used to
quantify infrastructure along the pipeline paths which currently is impacted by the TMP, and which would
likely be impacted by the TMX.

411 Identification of Impacted Infrastructure

The following data processing procedure was used to process the information for all municipalities.

4.1.1.1 Buried Utilities

Existing and proposed pipeline alignments were extracted from Trans Mountain alignment PDF sheets
obtained online through the Kinder Morgan application to the NEB. These alignments were then digitized
manually and geo-referenced. Where TMX or TMP alignment was not available or yet to be defined, the
information was then sourced from the municipality or through air photo interpretation. We understand that
the TMX routing is not finalized. The results presented here are based on the pipeline route as proposed in
October 2014.

Using the existing and proposed alignments, “zones of concern” files were created:
e Red - An 18m pipeline ROW - defined by KM (further divided into 5m and 9.1m to identify different
permitting and excavation requirements)
e Yellow — The 30m Safety Zone - identified for permitting by KM
e Green - 100m Contact Zone - These would be used to calculate infrastructure occurrences within
those distances from the proposed and existing pipelines.
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Where the pipeline is to be twinned (ie. Abbotsford), AE expanded the “red zone” to equal 9.1 m on either
side of each pipeline. Although KM has stated in its application that it plans to install the TMX within the
same ROW where possible, and it does not plan to expand the ROW, many of KM's requirements are
related to the distance from the pipeline, rather than the defined ROW edge. For this reason, the “red zone”
often was greater than 18.2 m along the twinned portions of the study.

TMX Zones
Green - Contact Zone
Yellow - Safety Zone
Red - 18m ROW

“4 Centre Line of

. Road (from GIS)
Fﬂi i :
| 5% Road area within e,

] perit zone

Seie -
Requires
Permit
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4 - Analysis

A “red zone” was also added to the entire length of the TMX route, even though the TMX route follows
many existing infrastructure ROWs in the more urban areas, and it is unlikely that KM will own the ROW for
these sections. The municipalities are aware that the red zone along the TMX route will likely be comprised
of both KM ROWSs and road/utility allowances owned by others, such as the municipalities themselves, but
without a detailed assessment of legal ownership of the proposed pipeline route, it was difficult to determine
which sections would require a KM ROW and which would be installed within existing road allowance.

Once the base layers required for the analysis were created, they were intersected with the data provided
by each municipality. Using ArcGIS Model Builder, a model was created to iterate through each dataset
intersecting the municipal data and creating the line or points. This process created new spatial data files
that represent the intersection of the lines and zones with each of the municipal layers. The corresponding
results were then queried and exported to spreadsheets for analysis.

41.1.2 Roads

Roads were handled differently, as the TMP or TMX did not always cross roads, but were equally impacted
because of their adjacency. The GIS road data supplied by the municipalities consisted only of a road
centre line. All road width data was only included in the database, or assumed based on class of road,
These road classifications and design parameters vary by municipality, or parts of a municipality. A
procedure was therefore undertaken to determine the areal impact of the TMP/TMX permit zone, and
effectively determine the additional cost impacts due to the presence of the existing or proposed pipeline:

e Intersections: A simple crossing of the centre lines. By totalling the number of crossings and
multiplying by a typical unit construction cost per project or O&M unit cost per incident (similar to
buried utilities above), the additional costs for road projects for each intersection in the community
could be determined.

e Adjacent road and pipe: There are many instances where roads are impacted by the TMP.
Additional costs to conduct O&M or replace a road were determined on a per square metre basis
for different levels of KM’s permitting requirements. A conversion was required to create a road
surface knowing the number of lanes in the road (See table 4.1). Both the road surface and the
TMP permit zone surfaces were overlaid, resulting in areas of impact under each condition.

All data was then exported to a database by municipality. All information is available in Appendix D (Table

Dx.1 for each municipality). Figures 4-2 and 4-3 provide examples of the road zones and buried utilities
intersecting with the KM pipelines.

4-3



Surrey, Coquitlam, Abbotsford,
Burnaby & Township of Langley

Table 4-1
Road Buffer Widths

Number of Lanes Road Line Buffer Width Represented Road

(metres on either side Width (m)
of line)
2 5 10
3 7.5 15
4 10 20
5 12.5 25
6 15 30

Tables 4-2 and 4-3 below summarize the infrastructure for each municipality which is currently impacted by
the TMP, and which will be impacted by the route of the proposed TMX. The information included in these
tables was extracted using the GIS mapping and identification method described above. In some cases,
information was not available within the database; this has been noted in the tables below.
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Table 4-2
TMP Impacted Infrastructure by Municipality

Municipality Buried Infrastructure Road Infrastructure Overland
Drainage
TMP Length of TMP Area of Road TMP
Crossings Utilities in Crossings Infrastructure Crossings
Safety Zone in Safety Zone
(m) (m?)
Burnaby 304 19,500 125 53,890 17
Coquitlam 887 22,669 125 45,022 7
Surrey 702 28,120 54 60,271 75
Township of Langley 195 7,650 74 47,384 61
Abbotsford 112 5,513 51 43,610 108
Totals 2200 85,452 429 250,177 268
Table 4-3

TMX Impacted Infrastructure by Municipality

Buried Infrastructure Road Infrastructure Ove_rland
Drainage
Municipality Length of Area of Road
TMX Utilities in TMX Infrastructure TMX
Crossings | Safety Zone Crossings in Safetg Zone | Crossings
(m) (m)
Burnaby 40 10,484 21 64,588 8
Coquitlam 149 12,562 14 38,094 9
Surrey 39 4,813 11 20,252 25
Township of Langley 37 4,674 21 17,577 39
Abbotsford 58 4,907 48 38,020 108
Totals 323 37,440 115 178,531 189
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4.1.2 Poor Soils

Soils and geotechnical characterization are normally reserved for design discussions. However, certain
soils properties impact the overall design of the TMX.

The municipalities have identified poor soils as an issue in many of their descriptions of infrastructure
impacts in this study. “Poor” soils in these municipalities can more broadly defined as "peaty" soils; those
with extreme clay conditions; or areas where landfills with non-homogeneous soils properties are prevalent.
The concern for the municipalities is in the varying approaches to design criteria between the TMX and
municipal infrastructure. The municipalities have taken the general approach that infrastructure is
constructed within native conditions, whereas an oil transmission main is design for minimal flexibility and
increased strength. These differences often show where a transmission mainline is constructed on piles or
the strength is increased to resist movement, whereas municipal infrastructure is not. This leads to
instances where roads and highways have “bumps” because the road has dropped in an area and the TMP
has not. This has reduced the life expectancy of the municipal roads significantly.

The municipality understand that the costs of the TMP crossing for the South Fraser Perimeter Highway
were impacted significantly with the need to use lightweight fill where peat soils were encountered. These
costs were significantly higher than a typical installation.

Soil information for the study area was obtained by overlaying the TMX alignments onto Ministry of
Environment (MOE) Soil Maps (2013) for the Greater Vancouver and Fraser Valley regions. The basic soil
mapping unit used was the soil series, consisting of soils derived from a similar kind of parent material
which have solil profiles, textures, and soil moisture characteristics that fall within a narrow, defined range.
The descriptions for each soil series were provided in the database file linked to each soil mapping unit as
well as accompanying soil reports (Luttmerding 1984).

To determine the occurrence and areal extent of organic deposits (“peaty” soils) in the study area, the soils
database file was queried to determine soil mapping units that have been classified as organic according to
the Canadian System of Soil Classification (Soil Classification Working Group 1998). Organic soils
identified in the project area included:

. Typic Fibrisols (TY.F),
° Typic Mesisols (TY.M), and,
° Typic Humisols (TY. H).

In addition to this soil layer, a soil map layer was created for the old Coquitlam landfill on the proposed TMX
alignment along United Boulevard. It is assumed that this area will have non-homogeneous geotechnical
conditions similar to the peaty soils, and that Kinder Morgan will provide similar additional pipe stabilization
(piles) as part of their installation.

Using the GIS soils layer and municipality-supplied infrastructure layers, values were collected for the
amount of road infrastructure for each municipality impacted by the pipelines and located in an area of poor
soil. Table 4-4 summarizes this information.
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Table 4-4
Road Infrastructure Likely to be Impacted by Poor Soils

Area of Road Infrastructure

Municipality Located in Poor Soils and over
TMP/TMX (m?)

TMP Impacted

Burnaby N/A
Coquitlam 375
Surrey 592
Township of Langley 430
Abbotsford 241

TMX Impacted

Burnaby N/A
Coquitlam 2,677
Surrey 305
Township of Langley 305
Abbotsford 221

4.2 APPLICATION OF SCENARIO COSTS TO EXISTING INFRASTRUCTURE

A challenge in this study was establishing a time period over which to examine the impacts of the TMX. The
life expectancy of the TMX will span beyond the normal planning horizon of all of the municipalities
(typically 10 or 20 year plans). For this reason, the project team decided an annualized cost approach
would be the most effective for determining operation, maintenance and replacement/construction costs.
These annual costs could then be extrapolated easily to provide longer term costs beyond the
municipalities’ 10 or 20 year plans. The annualized costs are determined in the benchmarking exercises
from actual annual costs from past work around the TMP, in addition to single “events” that have occurred.

Cost impacts were calculated using the unit costs produced during the benchmarking exercise, and applied
to the GIS ‘count’ of each municipality’s infrastructure. Operating and maintenance costs were based on
information provided by the municipalities, and were calculated based on what percent of the utility would
be subjected to an O&M activity on an annual basis. Replacement costs were calculated by assuming that
all existing infrastructure would be replaced over its expected useful life. Once the cost for the replacement
of the entire infrastructure system was calculated, it was manipulated to determine an equivalent annual
cost.
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Application of the scenario costs to the TMP route was done based on the same assumptions and
regulations/requirements used to develop the costs, including documented requirements for horizontal and
vertical clearances. A review of the KM application to the NEB for the TMX identified that KM plans to
modify a number of its documented requirements for the TMX installation, mainly with respect to horizontal
and vertical clearances between the TMX and existing facilities. Table 4-5 below identifies some of the
differences between KM’s requirements for other facility installation, and the TMX installation plan.

Table 4-5

Comparison of Facility Requirements for TMP and TMX

Facility Requirement

TMP
(KM Crossing Requirements)

TMX
(NEB Application)

Parallel Facilities

Minimum 1.5 m clearance
between parallel facilities in road
allowance

Minimum 1.0 m clearance between
existing facilities and proposed
TMX alignment

Clearance Between Adjacent
Facilities

Adjacent facility must be installed
a minimum of 0.3 m below the
existing TMP

TMX to be installed with a
minimum clearance of 0.3 min
rural areas and 0.7 m in urban
areas, where practical

Facility Crossing Depth

Facility must be installed under
TMP

Not directly specified

Installation of other facilities

No provision for additional facility
protection provided

A precast slab is to be installed
between the TMX and adjacent
facility in some locations

Although the planned clearances differ between the TMP and TMX, AE did not modify the benchmarking
costs to account for these changes. This choice was made based on the unclear and sometimes conflicting
information regarding installation of the TMX around existing municipal facilities and infrastructure with
regard to depth and installation of the slab, and the assumption that after installation of the TMX,
facility/infrastructure owners would be required to abide by the same requirements as they currently are for
the TMP. A detailed analysis of the crossing depth and clearance of each facility/infrastructure along the
proposed route was outside of the scope of this report. AE believes that this assumption is reasonable for

this study.
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It is important to note that locations where the pipeline was twinned and those where the TMX route
deviates from the existing TMP route were treated the same. In each case, both the TMP and TMX were
counted as crossings, and the 30 m zone was extended out from each. We note that in locations where the
existing route is proposed to be twinned, some of the impacts could be reduced because of the ability to
combine permitting, locating, design and construction services. AE chose to complete the assessment this
way so to not provide a “discount” for locations along the proposed TMX route where the TMP already
exists.

Additional information regarding the calculation of the annualized costs can be found in the sections below.

421 Operations & Maintenance Costs

Operations and maintenance are conducted by municipal staff and is budgeted on an annual basis. For this
analysis, we have identified occurrences where typical O&M operations are impacted by the TMP or TMX
as “Incidents”.

O&M costs were estimated for each municipality using the following information:

] Number of O&M incidents occurring for infrastructure within the area impacted by the KM pipeline
Additional cost for each O&M incident that occurs, and at each “zone” of impact

While this information was provided by each municipality involved in this study, Surrey and Coquitlam were
able to also provide a specific location tag in their database for over 15 years of data. The following factors
were developed by dividing the number of annual O&M incidents along the TMP route over the total
guantity of impacted utility and road infrastructure:

] 0.12% of buried infrastructure (by length) is impacted annually.
] 0.07% of road infrastructure (by area) is impacted annually.

These numbers were used to project the expected number of incidents for a year for each municipality in
the benchmarking cost exercises in Tables Dx.2 through 5 for each of the municipalities.

For overland drainage, AE chose to base costs on information provided by the municipalities regarding their
ditch cleaning schedule. Abbotsford and Langley currently clean their creeks and ditches on a six year
cycle. A drainage course cleaning budget was then included for all municipalities assuming 1/6™ of the
ditches were maintained annually.

4.2.2 Replacement Costs

Additional cost for replacing each asset was calculated, and then divided by its useful (expected) life to
estimate an approximate annual cost. It is understood that these costs may not be representative of the
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actual costs of a municipality in a given year; instead they were meant to reflect the annualized average
costs over an indefinite time period.

In each instance for asset replacement, assumptions were made as to the length of buried utility, or area of
road infrastructure, to be replaced at a time. This was necessary in order to apply “per incident” costs such
as permitting, location of the TMP/TMX and insurance.

] Buried utilities:
. We have assumed that each buried utility asset will require replacement, on average, at
least once during a 50 year period
. Length of replacement is 100 m, regardless of utility type or size
] Roads
. A typical road, including base and asphalt, will be replaced at least once every 40 years
. Asphalt or other surface reconditioning will continue to occur every 10 years
. A typical road, constructed in poor soil, will have a useful life of 15 years
. A typical road, constructed in poor soil, crossing over a TMX or TMP on piles will require a
total rebuild every seven years (to reduce the “hump” effect)
. A length of replacement is 100 m, regardless of road type or width
. Additional costs were attributed to replacement of road surface located directly above the
TMP

4.2.3 Future Projects

Each municipality provided master planning and community planning documents for the period of time they
had available. AE analyzed the documentation to determine which future projects may be impacted by the
TMP and/or TMX, then used the scenario costs to attempt to estimate the cost impacts on the construction
of those projects. These municipal plans do not project specific projects beyond 10 to 20 years, therefore,
the municipalities provided some additional information where future projects or expected impacted areas
can be anticipated over the next 40 years. We anticipate that some of the smaller impacts would be
absorbed with the 40 percent contingency factor.

4.2.4 Other Costs

Once the annualized costs for each municipality were calculated, the following costs were added:

] 1% of annual additional costs to account for additional administration and coordination

] A 40% contingency factor has been applied to all estimated construction and O&M costs.
Contingencies are based on a Class 5 estimate for project screening, where the expected accuracy
range is as broad as -50% to 100% (ASTM 2516).
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4.3 MUNICIPALITY SPECIFIC ANALYSIS

Information specific to the analysis for each municipality is included in the sections below. Results of the
analysis have been included in Section 5. Spreadsheets including the details for each municipality can be
found in Appendix D.

4.3.1 City of Burnaby

Similar to the existing TMP, the proposed TMX is intended to terminate in Burnaby. The mainline will end
at the Burnaby Terminal, and two new 762 mm pipelines will be used to transfer products from that terminal
to the Westridge Marine Terminal. This dual line system would be responsible for a large portion of the
impact on Burnaby’s infrastructure by the TMX.

The following points summarize the modifications to the approach used to assess the cost impacts of the

TMX through Burnaby:

] It was assumed that all sanitary would be considered small buried infrastructure, and all storm
would be considered medium buried infrastructure. No information was available from the GIS
database regarding the size of the sanitary or storm infrastructure impacted by the TMX.

] The dual NPS 30 lines between Burnaby Terminal and Westridge Marine Terminal were assessed
for cost impact in the same manner as the TMX. This was done to include these lines within the
scope of this study.

] No soils information was available for the pipeline route.

It should be noted that pipelines will be installed directly below the road surface for a significant stretch (3.1
km) of Hastings Street. This could have a significant impact on this section of roadway, particularly if the
area is subject to settlement. Soils information for this area was not available.

4.3.2 City of Coquitlam

The proposed TMX alignment avoids much of the residential areas in Coquitlam, and follows established
municipal road allowances, including a significant portion of United Boulevard. A key area of concern in this
area is related to the old landfill, where roads are already experiencing differential pavement settlement,
likely caused by decomposition of the landfill materials. The new alignment would pass through these
areas, prompting concerns of road settlement around the pipeline, and requiring the entire area to be
reconstructed more often than it currently is. The City of Coquitlam has noted that road reconstruction may
be required in the United Boulevard area within the next 20 years.

For Coquitlam, residential services have been included in the analysis and were analyzed using the costs
for small buried utilities.
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4.3.3 City of Surrey

The proposed TMX alignment enters Surrey to the east along Golden Ears Way. The alignment generally
follows proposed Golden Ears Connector and extends through Surrey Bend Regional Park, eventually
crossing the existing CN rail line and recently constructed South Fraser Perimeter Road. The alignment is
then routed up an embankment near residences along the Fraser River before realigning with Highway 17
up to the Port Mann Bridge. The pipeline is routed from Surrey to Coquitlam under the Fraser River, on the
east side of the Port Mann Bridge.

The City of Surrey has expressed concerns with several aspects of the current proposed alignment. The
proposed alignment shows minimal effort to minimize environmental, social or economic impacts to the
community. The alignment particularly avoids BCMOT right of ways and CN Rail, and instead is routed
through the ecologically sensitive Surrey Bend Regional Park. On many occasions, the City has avoided
installing any infrastructure within this environmentally sensitive area.

The City also has also expressed concerns with the proposed alignment through areas of poor soil quality
(particularly peaty soils). The City’s infrastructure is currently designed to specific standards in these areas.
Any additional exposure of this infrastructure to external pipelines through these areas significantly
increases the costs of repair or replacement of the infrastructure.

4.3.4 Township of Langley

In Langley, the TMX route is primarily through agricultural lands. The most developed area of the TMX
route is in the vicinity of the Golden Ears Bridge, where there is significant road and utility infrastructure
owned and operated by the Township.

There are pockets of poor soil along the route of the TMX through Langley. No detailed project plans are
anticipated in these areas at this time.

4.3.5 City of Abbotsford

For much of the proposed alignment through Abbotsford, the TMX will be twinned with the existing pipeline
and will follow the existing ROW. The only variance where a separation between the two pipes is to occur is
around Matsqui Indian Reserve lands. This is for a very short distance and is beyond City of Abbotsford
jurisdiction. The alignment generally avoids urban areas, and uses the extensive ROW options and routing
over agricultural lands.

Two Abbotsford locations were identified for future underground utilities work along the TMP and TMX
routes:

] At the Gladwin Road location, a 1200 mm diameter water main will be installed
] 200-300 metres west of Gladwin Road a 1050 trunk sanitary sewer is proposed
4-12
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With respect to road crossings, the municipality stated that the number of new crossings in the future would
likely be limited to the proposed development area across from the tank farm on Sumas Mountain Road,
and that only two or three new crossings are likely in the foreseeable future. The City will likely design
future development to limit the crossings of the TMP and TMX, in order to reduce the pipelines’ impact.

4.4 ADDITIONAL COSTS

During the completion of this study, several concepts were identified in which additional cost, not quantified
by the scenarios, could be accrued by the municipalities. These areas are identified further below.

4.4.1 OneCall Zone

For this analysis, it was assumed that KM will not require permits for work outside the safety zone.
Currently, KM is notified by OneCall every time a OneCall ticket is created for the area within 100 m of the
TMP. Should KM require permits for work outside 30 m but within 100 m of the pipeline, as some of the
subject municipalities have experienced, costs can be expected to increase significantly.

4.4.2 Concrete Slab

Concerns have been identified that the concrete slab proposed by KM for the TMX would result in additional
costs for the installation and access of buried infrastructure crossing the pipeline. The KM application to the
NEB is unclear as to the detailed locations of the concrete slabs, and provides drawings for both with and
without slabs. Other presented options included the possibility of concrete walls around the TMX. Where
the TMX is installed below existing utilities, this may work for the TMX, however will add complexity and
consequently additional costs to municipalities in instances where the TMX must be relocated for
construction of a new project. Where the TMX is installed above existing utilities, this may a barrier to
accessing existing utilities, again resulting in additional costs to the municipalities.

4.4.3 Repair of Facilities

AE’s research of other KM crossing agreements outside of the Lower Mainlined found that if the
municipality’s infrastructure requires replacement or repair due to KM accessing its pipelines, that the cost
of repair of the infrastructure will lay 50% with the municipality and 50% with KM. This agreement results in
the municipalities being partially responsible for repairing roads and buried utilities which are damaged
through no fault of their own. We are not certain at this stage if KM would be looking for similar outcomes in
future crossing agreements with the subject municipalities.
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44.4 Currently Unidentified Construction Projects

It is evident that the proposed TMX alignments avoid existing infrastructure and residential areas, where
possible, to decrease their install costs and reduce the initial impact on the municipal infrastructure.
However, as the municipalities grow and develop around the TMX, additional costs will be incurred due to
the operation, maintenance and construction of infrastructure which cannot be predicted at this level of
study. This long term impact is proven by the increased existence and maintenance of municipal utilities
around the TMP in Surrey and in the Township of Langley.

AE used the benchmarked costs to develop estimated additional costs for some potential projects which
would be impacted by the TMX. These are intended to be conceptual level only, as details such as
location, soil type and design will all impact the actual costs.

4.45 Unknown Soil Conditions

At the time of writing this report, AE was not aware of the specific pipeline design criteria for the TMX or the
extent of work that KM performs to enhance geotechnical/soil conditions for its pipelines. The analysis here
used known soils information that is obtained to an accuracy expected from 1:20,000 mapping. On a job by
job basis, we know that peaty conditions are prevalent throughout the Lower Mainland, and particularly in
the Coquitlam, Surrey and Langley areas. We assume this is part of the contingency applied at this time.
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5 Results

Based on the information gathered as part of this study, and the analysis completed as described in
Section 4, the following conclusions have been reached:

The results in Tables 5-1 below demonstrate:

] The presence of the existing TransMountain Pipeline (TMP) results in $5.0M annually of additional
costs to the five Lower Mainland municipalities to operate, maintain and replace infrastructure they
already have in place:

. $577K (including administration costs and contingencies) of this are additional costs for
simple routine maintenance and repair work;
. $4.4M of additional funds are spent annually replacing of rehabilitating municipal assets to
KM permit standards.
] In the next 50 years, the subject Lower Mainland municipalities will spend an estimated $221M in
additional costs when replacing their infrastructure at the end of its useful life as a result of the
TMP.
] The presence of the future TransMountain Expansion Pipeline (TMX) will result in $1.6M annually

of additional costs to the five Lower Mainland municipalities to operate, maintain and replace
existing infrastructure;
. $350K (including Administration and contingencies) of this are additional costs for routine
maintenance and repair work around the TMP;
. $1.3M of additional funds will be needed to replace or rehabilitate aging municipal assets.
] In the next 50 years, the subject Lower Mainland municipalities will spend an estimated $61.4M in
additional costs to replace their infrastructure at the end of its useful life as a result of the TMX.
] Costs to municipalities will increase as new infrastructure is constructed around the TMX.

The subject Lower Mainland municipalities will inevitably expand as population grows over the next 50
years. These municipalities will require new and higher capacity infrastructure to meet these needs.
Municipalities are already considering projects that either move or avoid the existing TMP, and these costs
will be significant. The municipalities do not have 50 year plans, and therefore we have estimated that each
municipality will need to spend money to move or accommodate the proposed TMX into the future.



Surrey, Coquitlam, Abbotsford,
Burnaby & Township of Langley

Table 5-1

Summary of Annualized Additional Costs for Municipal Infrastructure

Municipality 0&M* Replacement Subtotal

TMP
Burnaby $143,600 $1,078,000 $1,221,600
Coquitlam $107,300 $1,505,000 $1,612,300
Surrey $154,200 $1,015,000 $1,169,200
Township of Langley $84,500 $356,000 $440,500
Abbotsford $87,300 $472,000 $559,300
Totals $576,900 $4,426,000 $5,002,900

TMX
Burnaby $77,900 $156,000 $233,900
Coquitlam $116,200 $316,000 $432,200
Surrey $59,800 $260,000 $319,800
Township of Langley $52,000 $204,000 $256,000
Abbotsford $44,500 $292,000 $336,500
Totals $350,400 $1,228,000 $1,578,400

Notes:

1. Includes Administration and Coordination, Risk Mitigation and Contingency (industry practice is 40% for
Class 5 projects)
2. Allvaluesin 2014 $.

The subject Lower Mainland municipalities will inevitably expand as population grows over the next 50
years. These municipalities will require new and higher capacity infrastructure to meet these needs.
Municipalities are already considering projects that either move or avoid the existing TMP, and these costs
will be significant. The municipalities do not have 50 year plans, and therefore we have estimated that each
municipality will need to spend money to move or accommodate the proposed TMX into the future. These
future cost impacts are derived using values from the benchmarking exercise and summarized by
municipality in Table 5-2.
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Table 5-2

5 - Results

Summary of Additional Costs to be incurred by the Municipalities over 50 years

Future Expected

Municipality Projects Totals
Burnaby $11,700,000 $5,900,000 $17,600,000
Coquitlam $21,600,000 $6,900,000 $28,500,000
Surrey $16,000,000 $1,100,000 $17,100,000
Township of Langley $12,800,000 N/A $12,800,000
Abbotsford $16,800,000 $200,000 $17,000,000
Totals $78,900,000 $14,100,000 $93,000,000

Spreadsheets detailing the results for each municipality can be found in Appendix E. Additional detail on the
costs above for each municipality can be found in the sections below.

51 CITY OF BURNABY

The table below summarizes the additional costs associated with the operation, maintenance and
replacement of existing infrastructure in the City of Burnaby, due to the impact of the TMP and TMX.

Table 5-3
City of Burnaby Annualized Additional Costs

Iltem ‘ TMP ‘ TMX
O&M Costs? $106,600 $54,900
Administration & Coordination $2,000 $1,000
Contingency (40%) $41,000 $22,000
Subtotal O&M $143,600 $77,900
Replacement Costs® $764,000 $110,000
Administration & Coordination $8,000 $2,000
Contingency (40%) $306,000 $44,000
Subtotal Replacement $1,078,000 $156,000
Total Annual Additional Costs $1,221,600 $233,900
Combined $1,456,000

Notes
1. From Table E1.1 and E1.3
2. From Table E1.2 and E1.4
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Surrey, Coquitlam, Abbotsford,
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In addition, the TMX, is to be routed through the Lake City Business Centre, where the City of Burnaby has
a long term development plan (the Lake City Area Plan). This area, over the next 30 to 50 years, will
include a significant population increase, resulting in upgrades to current infrastructure including the
extension of the Lougheed-Gaglardi intersection. The estimated overall cost of this project is in the range of
$27M to $32M. The presence of the TMX will result in significant additional costs for this project.

Table 5-4 is an estimate of the additional costs to the City of Burnaby in the long term:

Table 5-4
Burnaby Long Term Development Projects

Estimated
Proposed Project Projected Sources of Additional Cost Additional
Cost
Permits, Notifications & Location Services $ 4,500
Lake City Area Plan Construction Requirements (TMX Rebedding) | $ 1,420,000
Eastlake Road Design Requirements (15%) $ 213,000
Reconstruction and
widening (1000 m) Delay Costs $ 6,600 $ 4,349,000
TMX Relocation (1000 m length) $ 1,420,000
Administration & Insurance $ 50,900
Contingency (40%) $ 1,233,700
Gaglardi/Highway 6 Permits, Notifications & Location Services $ 4,500
Interchangg ) Construction Requirements (TMX Rebedding) $ 85,200
e perpendicular crossing
of TMX Design Requirements (15%) $ 12,800
e TMX requires lowerin
a g Delay Costs $ 6,600 $ 1,490,000
TMX Relocation (100 m length) $ 927,500
Administration & Insurance $ 30,600
Contingency (40%) $ 422,700
Long Term Additional Costs (Rounded) $5,900,000

5-4

\\s-Ing-fs-01\projects\20142798\00_transm_pipe_advis\advisory\01.02_reports\002 - infrastructure report\final report - rev 3\ae_rpt_cost-impacts-of-tmp_20150519_rev4.docx




5 - Results

5.2 CITY OF COQUITLAM

The table below summarizes the additional costs associated with the operation, maintenance and
replacement of existing infrastructure in the City of Coquitlam, due to the impact of the TMP and TMX.

Table 5-5
City of Coquitlam Annualized Additional Costs

Iltem ‘ TMP ‘ TMX
O&M Costs? $75,300 $82,200
Administration & Coordination $1,000 $1,000
Contingency (40%) $31,000 $33,000
Subtotal O&M $107,300 $116,200
Replacement Costs® $1,067,000 $223,000
Administration & Coordination $11,000 $3,000
Contingency (40%) $427,000 $90,000
Subtotal Replacement $1,505,000 $316,000
Total Annual Additional Costs $1,612,300 $432,200
Combined $2,045,000

Notes
1. From Table E2.1 and E2.3
2. From Table E2.2 and E2.4

Since the TMP route currently passes through a developed residential area with many municipal services,

the impact of the TMP is quite high. The lower annual costs associated with infrastructure affected by the

proposed TMX is due mainly to the reduction of the number of buried utilities and road crossings within the
proposed route.

The City of Coquitlam has plans to reconstruct roads in the United Boulevard area in the next 20 years,
resulting in significant additional construction annual maintenance costs. The table below summarizes the
additional project costs expected with the projected reconstruction of United Boulevard and adjacent roads
impacted by the pipelines.
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Surrey, Coquitlam, Abbotsford,
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Table 5-6
Coquitlam Proposed Projects

Estimated
Proposed Project Projected Sources of Additional Cost Additional Total
Cost
Widening of United Permits, Notifications & Location Services $4,500
Boulevard Construction Requirements (TMX Rebedding) | $2,272,000
e widening to occur Design Requirements (15%) $340,800
along 1600m Delay Costs $6,600 $6,932,000
length TMX Relocation (1600 m length) $2,272,000
Administration & Insurance $69,200
Contingency (40%) $1,966,400
Long Term Additional Costs (Rounded) $6,900,000

53 CITY OF SURREY

The table below summarizes the additional costs associated with the operation, maintenance and
replacement of existing infrastructure in the City of Surrey, due to the impact of the TMP and TMX.

Table 5-7
City of Surrey Annualized Additional Costs

Item ‘ TMP ‘ TMX
O&M Costs? $108,200 $41,800
Administration & Coordination $2,000 $1,000
Contingency (40%) $44,000 $17,000
Subtotal O&M $154,200 $59,800
Replacement Costs® $719,000 $184,000
Administration & Coordination $8,000 $2,000
Contingency (40%) $288,000 $74,000
Subtotal Replacement $1,015,000 $260,000
Total Annual Additional Costs $1,169,200 $319,800
Combined $1,489,000

Notes
1. From Table E3.1 and E3.3
2. From Table E3.2 and E3.4

5-6

\\s-Ing-fs-01\projects\20142798\00_transm_pipe_advis\advisory\01.02_reports\002 - infrastructure report\final report - rev 3\ae_rpt_cost-impacts-of-tmp_20150519_rev4.docx



5 - Results

Since the TMP route currently passes through a developed residential area in Surrey, the impact of the
TMP is quite high. The lower annual costs associated with infrastructure affected by the TMX is due mainly
to the reduction of the number of buried utilities and road crossings along the proposed route.

The City provided the following projects that are expected to occur beyond the existing infrastructure plan:

] South Fraser Perimeter Road

. 750mm storm / culvert crossing perpendicular to TMX

. 1800mm storm / culvert crossing perpendicular to TMX
] 179" St./Daly Road Intersection - Road widening from 2 lane to 4 lane in perpendicular to TMX.
] Big Bend Sanitary Pump Station Replacement.

. The proposed TMX route passes directly behind the proposed station location.

Construction of the station is expected to require sheet piling, dewatering and additional
geotechnical work to ensure the TMX is protected. This may involve vibration monitoring,
slower sheet piling installation and contractor risk. The station is expected to cost around
$2M, and the City of Surrey is expecting $250,000 in additional costs.

Table 5-8
Surrey Proposed Projects

Estimated

Proposed Project Projected Sources of Additional Cost Additional
Cost

Storm Trunk Main . L . .
(x2) Permits, Notifications & Location Services $4,500

Construction Requirements $10,900

e perpendicular
crossing of TMX Design Requirements (15%) $1,700 2 x $53,000

e TMX does not

. . Administration & Insurance $20,400

require relocation
Contingency (40%) $14,900
2 Lane Road Permits, Notifications & Location Services $ 4,500

Widening (to 4 lane)

in Urban Setting Construction Requirements (TMX Rebedding) $ 85,200

Design Requirements (15%) $12,800
e perpendicular $706.000
crossing of TMX Delay Costs $ 6,600 '
® TMXrequires TMX Relocation (40 m length) $ 371,000
lowering
Administration & Insurance $ 25,100
Contingency (40%) $ 200,100
Big Bend Sanitary Pump Station $250,000
Long Term Additional Costs (Rounded) $1,100,000
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54 TOWNSHIP OF LANGLEY

The table below summarizes the additional costs associated with the operation, maintenance and
replacement of existing infrastructure in the Township of Langley due to the impact of the TMP and TMX.

Table 5-9
Township of Langley Annualized Additional Costs

Iltem ‘ TMP ‘ TMX
O&M Costs? $59,500 $36,000
Administration & Coordination $1,000 $1,000
Contingency (40%) $24,000 $15,000
Subtotal $84,500 $52,000
Replacement Costs® $252,000 $144,000
Administration & Coordination $3,000 $2,000
Contingency (40%) $101,000 $58,000
Subtotal $356,000 $204,000
Total Annual Additional Costs $440,500 $256,000
Combined $697,000

Notes
1. From Table E4.1 and E4.3
2. From Table E4.2 and E4.4

Due to the plan to twin a portion of the existing pipeline route, the impacts of the TMP and TMX along this
portion were quite similar. As previously noted, the annual costs in areas of twinning will tend to be
significantly less than the estimates as work can be combined around both pipelines. However, AE did not
want to discount the cost to the municipalities due to the TMP already being in place, therefore both lines
were addressed separately. The decreased cost impact of the TMX can be attributed to the less developed
area associated with the pipeline alignment.
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5 - Results

5.5 CITY OF ABBOTSFORD

The table below summarizes the additional costs associated with the operation, maintenance and
replacement of existing infrastructure in the City of Abbotsford, due to the impact of the TMP and TMX.

Table 5-10
City of Abbotsford Annualized Additional Costs

Item ‘ TMP ‘ TMX
O&M Costs? $61,300 $30,500
Administration & Coordination $1,000 $1,000
Contingency (40%) $25,000 $13,000
Subtotal $87,300 $44,500
Replacement Costs® $334,000 $206,000
Administration & Coordination $4,000 $3,000
Contingency (40%) $134,000 $83,000
Subtotal $472,000 $292,000
Total Annual Additional Costs $559,300 $336,500
Combined $896,000

Notes
1. From Table E5.1 and E5.3
2. From Table E5.2 and E5.4

The table below includes the projected additional costs associated with the proposed municipal projects
which may be affected by the presence of the TMP and TMX.
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Surrey, Coquitlam, Abbotsford,
Burnaby & Township of Langley

Table 5-11
Abbotsford Proposed Projects

Estimated

Proposed Project Projected Sources of Additional Cost Additional
Cost

BURIED UTILITY PROJECTS

1200 mm diameter Permits, Notifications & Location Services $4,500
water main installation Construction Requirements $3,500
e main will cross both | Design Requirements (15%) $600 $41,000
TMP and TMX - . S
Administration & coordination $20,300
Contingency (40%) $11,500
1050 mm diameter Permits, Notifications & Location Services $4,500
trunk sanitary sewer Construction Requirements $3,500
e main will cross both | Design Requirements (15%) $600 $41,000
TMP and TMX . .
Administration & Insurance $20,300
Contingency (40%) $11,500

TRANSPORTATION PROJECTS

Permits, Notifications & Location Services $4,500

2 Lane Road Widening
Construction Requirements (TMX Rebedding) $42,000

e TMX does not

require relocation Design Requirements (15%) $6,300 $112.000
Delay Costs $6,600
Administration & Insurance $20,800
Contingency (40%) $31,800
Long Term Additional Costs (Rounded) $200,000
Notes

1. These projects all assume no relocation of the TMP or TMX
2. Transportation projects assume that KM will require re-bedding of the pipelines for road construction
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6 Mitigation Measures

In AE’s opinion, there is no question the presence of the TMP, and subsequently the TMX is and will be, the
source of additional costs for the municipalities when operating and replacing existing infrastructure and
when constructing new infrastructure.

While detailed design considerations for constructing the TMX to reduce the impact on the municipalities is
outside the scope of this report, AE provides the suggestions in the following sections to assist in mitigating
these costs.

6.1 PIPELINE CONSTRUCTION

The following mitigation measures involve adjustments to the TMX alignment and/or construction details:

] Include a municipal representative (for each community) in the decision making process for the
conceptual alignment and design of the TMX. The municipalities should be given input into the final
route and construction methods, and should have an experienced advisor working with KM to
determine the design which will be most beneficial to both parties. This representative should have
some level of authority regarding the following:

. The ability to review and provide feedback on changes which will impact municipal
infrastructure

. The ability to provide locations of particular concern and require KM to address the
concerns through design modifications such as depth of cover

. The ability to provide input into areas where trenchless technologies can possibly be used
to install the TMX and reduce the impacts on the existing and future municipal
infrastructure

] In areas where open trench installation is used for the TMX, install minimum 20 m length casings

across the TMX for existing utilities to reduce the future impacts of accessing those utilities and
provided an additional level of protection

] Identify location of future buried utilities and install casings under the TMX. This reduces the
excavation around the TMX

] Install the TMX at a minimum of 5 m from existing parallel utilities, or relocate the utility to the
minimum 5 m distance, in consultation with the municipality and where feasible

] Twin the pipeline where possible to reduce the overall impact on municipalities. This may require

relocation of the TMP to the proposed TMX location. This would result in a smaller overall footprint
for the KM pipelines, reducing the impact to the municipalities.

] Increase the thickness of the TMX pipeline walls as much as feasible to extend the service life of
the TMX and reduce the risk of failure

] Locate the pipeline in areas without soft/difficult soil conditions wherever possible

] In areas where soft/difficult soil conditions are a factor, install the TMX as deeply as possible to

reduce the impact on the infrastructure above and reduce the risk of differential settlement of other
infrastructure affecting the TMX.



Surrey, Coquitlam, Abbotsford,
Burnaby & Township of Langley

] In instances where the TMX crosses a road and the TMX is constructed to a standard to prevent
settlement (ie. Poor soils or pilings), the road base should also be constructed in a manner to
ensure that it and the pipe settle at the same rate.

] Install the TMX using trenchless technologies wherever possible. This will reduce the number of
interactions with existing infrastructure which occur during construction.
] Install the TMX deep enough to be able to remove some of the requirements for permitting and

locating for regular operations and maintenance activities.

6.2 ONGOING OPERATIONS

The following mitigation measures involve altering the way KM and the municipalities interact when it
comes to the TMP and TMX:

] Require regular settlement monitoring of the TMX in areas of soft/difficult soil conditions and require
KM to complete modifications to the TMX if the settlement rate is different than that for adjacent
utilities.

] Require KM to accept responsibility for all infrastructure rehabilitation which occurs due to KM

requiring access to their pipeline, and due to any failure of KM facilities. Currently the
municipalities and KM are to split the cost of rehabilitation which can result in significant additional
cost if the assets to be rehabilitated are of high value and/or high importance to the municipality’s
day to day functions.

] Reduce the number of permits required for day to day work.

] Enforce a delay penalty for work completed by Kinder Morgan which runs over schedule and
affects the schedule of major construction projects.

] Require KM to develop detailed crossing, operating and design procedures specific to each

impacted municipality, which can be evaluated as part of the design process.
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Climate change

We believe that climate change risks warrant action
and it’s going to take all of us — business,
governments and consumers — to make meaningful

progress.

Imperial has the same concerns as people everywhere - to provide the world
with needed energy while reducing GHG emissions. Imperial is committed to
taking action on climate change and believes that the long-term objective of a
climate change policy should be to reduce the risk of serious impacts to
humanity and to ecosystems at minimum societal cost, while recognizing the
importance of safe, reliable, affordable and abundant energy for global

economic development.

Climate change is a global issue that requires collaboration among
governments, companies, consumers and other stakeholders to create
meaningful solutions. Imperial engages with a broad range of stakeholders

directly and through trade associations to encourage sound policy for
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addressing climate change risks.

The company believes effective policies are those that:

m Promote global participation;

= Allow market prices to drive the selection of solutions;

m Ensure a uniform and predictable cost of GHG emissions across the
economy;

»  Minimize complexity and administrative costs;

®m  Maximize transparency;

m Provide flexibility for future adjustments to react to developments in

technology, climate science and policy.
When such principles inform public policy, they minimize overall societal costs
and allow markets to determine the technologies that will be most successful.
They also help long-term policies align with differing national priorities as well

as adapt to new global realities.

Imperial supports an economy-wide price on carbon dioxide emissions as an

efficient policy mechanism to address GHG emissions.

Read our energy and carbon summary
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2 Summary of the Report

Summary of the Report
1 Background

Until May 2000, there was little to distinguish Walkerton from dozens of small
towns in southern Ontario. It is a pretty town, located at the foot of gently
rolling hills, along the banks of the Saugeen River. Walkerton traces its history
back to 1850, when Joseph Walker, an Irish settler, built a sawmill on the river,
starting a settlement that adopted his name. In time, it became the county seat
for Bruce County. The name survived an amalgamation in 1999, when
Walkerton was joined with two farming communities to form the Municipality
of Brockton. Walkerton has kept its small-town look and feel. Many of its
4,800 residents make their living from businesses that serve the surrounding
farms.

In May 2000, Walkerton’s drinking water system became contaminated with
deadly bacteria, primarily Escherichia coli O157:H7.% Seven people died, and
more than 2,300 became ill. The community was devastated. The losses were
enormous. There were widespread feelings of frustration, anger, and insecurity.

The tragedy triggered alarm about the safety of drinking water across the prov-
ince. Immediately, many important questions arose. What actually happened
in Walkerton? What were the causes? Who was responsible? How could this
have been prevented? Most importantly, how do we make sure this never hap-
pens again?

The government of Ontario responded by calling this Inquiry. | have divided
the mandate of the Inquiry into two parts. The first, which | refer to as Part 1,
relates only to the events in Walkerton. It directs me to inquire into the cir-
cumstances that caused the outbreak — including, very importantly, the effect,
if any, of government policies, procedures, and practices. The second, Part 2,
goes beyond the events in Walkerton, directing me to look into other matters
I consider necessary to ensure the safety of Ontario’s drinking water. The
overarching purpose of both parts of the Inquiry is to make findings and rec-
ommendations to ensure the safety of the water supply system in Ontario.

Because of their importance to the community, the hearings for Part 1 were
held in Walkerton. Over the course of nine months, the Inquiry heard from

1 The abbreviation for Escherichia coli, E. coli, is frequently used in the report.
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114 witnesses, including residents of the town, local officials, senior civil ser-
vants, two former ministers of the environment, and the Premier. The report
summarized here outlines my findings and recommendations for Part 1 of the
Inquiry.

The Part 2 process has also been completed, and | expect to deliver my report
for Part 2 in approximately two months.

I would encourage those who are interested to read the report in full. For
convenience, however, this summary provides a brief review, in point form, of
my most significant conclusions.? That is followed by an overview of the entire
Part 1 report.

2 Summary of Conclusions

e Seven people died, and more than 2,300 became ill. Some people, par-
ticularly children, may endure lasting effects.

e The contaminants, largely E. co/i O157:H7 and Campylobacter jejuni,
entered the Walkerton system through Well 5 on or shortly after May 12,
2000.

e The primary, if not the only, source of the contamination was manure
that had been spread on a farm near Well 5. The owner of this farm
followed proper practices and should not be faulted.

e The outbreak would have been prevented by the use of continuous chlo-
rine residual and turbidity monitors at Well 5.

e The failure to use continuous monitors at Well 5 resulted from short-
comings in the approvals and inspections programs of the Ministry of
the Environment (MOE). The Walkerton Public Utilities Commission
(PUC) operators lacked the training and expertise necessary to identify
either the vulnerability of Well 5 to surface contamination or the result-
ing need for continuous chlorine residual and turbidity monitors.

2 Reference should be made to the report itself for the precise wording of my conclusions and for
qualifications on those conclusions.
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The scope of the outbreak would very likely have been substantially
reduced if the Walkerton PUC operators had measured chlorine residu-
als at Well 5 daily, as they should have, during the critical period when
contamination was entering the system.

For years, the PUC operators engaged in a host of improper operating
practices, including failing to use adequate doses of chlorine, failing to
monitor chlorine residuals daily, making false entries about residuals in
daily operating records, and misstating the locations at which microbio-
logical samples were taken. The operators knew that these practices were
unacceptable and contrary to MOE guidelines and directives.

The MOE’s inspections program should have detected the Walkerton
PUC’s improper treatment and monitoring practices and ensured that
those practices were corrected.

The PUC commissioners were not aware of the improper treatment and
monitoring practices of the PUC operators. However, those who were
commissioners in 1998 failed to properly respond to an MOE inspection
report that set out significant concerns about water quality and that iden-
tified several operating deficiencies at the PUC.

On Friday, May 19, 2000, and on the days following, the PUC’s general
manager concealed from the Bruce-Grey-Owen Sound Health Unit and
others the adverse test results from water samples taken on May 15
and the fact that Well 7 had operated without a chlorinator during that
week and earlier that month. Had he disclosed either of these facts, the
health unit would have issued a boil water advisory on May 19, and 300
to 400 illnesses would have been avoided.

In responding to the outbreak, the health unit acted diligently and should
not be faulted for failing to issue the boil water advisory before Sunday,
May 21. However, some residents of Walkerton did not become aware of
the boil water advisory on May 21. The advisory should have been more
broadly disseminated.

The provincial government’s budget reductions led to the discontinua-
tion of government laboratory testing services for municipalities in 1996.
In implementing this decision, the government should have enacted a
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regulation mandating that testing laboratories immediately and directly
notify both the MOE and the Medical Officer of Health of adverse results.
Had the government done this, the boil water advisory would have been
issued by May 19 at the latest, thereby preventing hundreds of illnesses.

e The provincial government’s budget reductions made it less likely that
the MOE would have identified both the need for continuous monitors
at Well 5 and the improper operating practices of the Walkerton PUC.

e The Part 1 report contains some recommendations directed toward
ensuring the safety of drinking water in Ontario. However, the majority
of my recommendations in that respect will be in the Part 2 report of this
Inquiry.

3 The Impact on Walkerton

The first indications of widespread illness began to emerge on Thursday,
May 18, 2000. Twenty children were absent from Mother Teresa School, and
two children were admitted to the Owen Sound hospital with bloody diarrhea.
On Friday, May 19, there was an enteric outbreak among residents of a retire-
ment home. People began to contact the Walkerton hospital, other nearby
hospitals, and local physicians to complain of symptoms of enteric illness,
including bloody diarrhea, stomach pain, and nausea. More students stayed
home from school.

Over the next several days, illness spread quickly in the community. The
Walkerton hospital was inundated with telephone calls and with patients visit-
ing the emergency department. Patients were airlifted from Walkerton to
London for emergency treatment. The first person died on Monday, May 22.

The story of the outbreak involves much more than a description of the clini-
cal symptoms of the illnesses, the medical treatment, and the numbers of people
who became ill and died. Most important are the stories of the suffering endured
by those who were infected; the anxiety of their families, friends, and neighbours;
the losses experienced by those whose loved ones died; and the uncertainty and
worry about why this happened and what the future would bring.

In July 2000, I convened four days of hearings in Walkerton and invited the
people of the town to come and talk about the impact of the outbreak on their
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lives. There were more than 50 presentations: some by individuals, some by
groups, and others by families. Some were made in public, and others, when
requested, in private. Those stories told a tale of great pain and suffering. They
are a vital part of this Inquiry. | have summarized some of these stories in
Chapter 2 of the report. Transcripts of all of these stories are part of the public
record of the Inquiry and will remain as a lasting account of the hardship
endured by the community.

4 The Bacteria

The vast majority of the deaths and illnesses in Walkerton were caused by two
bacteria, E. coli O157:H7 and Campy/obacterjejuni.B E. coli O157:H7 is a
subgroup of E. coli. A person infected with E. coli O157:H7 experiences intes-
tinal disease lasting on average four days, but sometimes longer. After 24 hours,
the person often experiences bloody diarrhea, and in some cases very severe
abdominal pain. The illness usually resolves itself without treatment, other
than rehydration and electrolyte replacement.

For some people, particularly children under five years of age and the elderly,
E. coli O157:H7 infection can have more serious consequences. It may cause
hemolytic uremic syndrome (HUS) after five to ten days of infection, leading
to anemia, low platelet counts, acute kidney failure, and in some cases death.

Campylobacter jejuni, the most common type of Campylobacter, was also impli-
cated in the Walkerton outbreak. With Campylobacter, diarrhea usually lasts
two to seven days, and the fatality rate is much lower than for E. co/i O157:H7.

Cattle are a common source of E. coli O157:H7 and Campylobacter. The bac-
teria can thrive in the gut and intestines of cattle, are commonly found in
cattle manure, and can survive in the environment for extended periods. These
bacteria may be transmitted to humans in a number of different ways, one of
which is through drinking water.

3 Disease-causing agents such as bacteria are referred to as “pathogens,” a term generally used in
the report.
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5 The Events of May 2000

The Walkerton water system is owned by the municipality. For years it was
operated by the Walkerton Public Utilities Commission (PUC). Stan Koebel
was the PUC’s general manager, and his brother Frank Koebel was its foreman.

In May 2000, the water system was supplied by three groundwater sources:
Well 5, Well 6, and Well 7. The water pumped from each well was treated with
chlorine before entering the distribution system.

I have concluded that the overwhelming majority of the contaminants, if not
all of them, entered the water system through Well 5.4 | have also concluded
that the residents became exposed to the contamination on or shortly after
May 12.

It rained heavily in Walkerton from May 8 to May 12: 134 mm of rain fell
during these five days. The heaviest rainfall occurred on Friday, May 12, when
70 mm fell.

During the period from May 9 to May 15, Well 5 was the primary source
pumping water into the distribution system. Well 6 cycled on and off periodi-
cally, and Well 7 was not in operation.

On Saturday, May 13, Frank Koebel performed the routine daily check of the
operating wells. The purpose of the daily checks was to record data on pump-
ing rate flows and chlorine usage, and, most importantly, to measure the chlo-
rine residuals in the treated water.> However, for more than 20 years, it had
been the practice of PUC employees not to measure the chlorine residuals on
most days and to make fictitious entries for residuals in the daily operating
sheets. Stan Koebel often participated in this practice.

On May 13, Frank Koebel did not measure the chlorine residual at Well 5. It is
very likely that at this time, £. co/i O157:H7 and Campylobacter bacteria were
overwhelming the chlorine being added at the well and were entering into the
distribution system. Had Mr. Koebel measured the chlorine residual, he would

4 Although there is some evidence that Well 6 was susceptible to surface contamination, there is no
evidence to support a finding that contamination entered the system through Well 6 during the
critical period.

5 One of the purposes of measuring chlorine residuals is to determine whether contamination is
overwhelming the disinfectant capacity of the chlorine that has been added to the water.
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almost certainly have learned that there was no residual — a result that should
have alerted him to the problem so that he could take the proper steps to
protect the system and the community.

The next day, Sunday, May 14, Frank Koebel again checked Well 5. He fol-
lowed the usual procedure and did not measure the chlorine residual. The
same omission occurred on Monday, May 15, although it is not clear which
PUC employee checked Well 5 on that day. Well 5 was turned off at 1:15 p.m.
on May 15.

On the morning of May 15, Stan Koebel returned to work after having been
away from Walkerton for more than a week. He turned on Well 7 at 6:15 a.m.
Shortly after doing so, he learned that a new chlorinator for Well 7 had not
been installed and that the well was therefore pumping unchlorinated water
directly into the distribution system. He did not turn off the well; rather, he
allowed the well to operate without chlorination until noon on Friday, May
19, when the new chlorinator was installed.®

On the morning of May 15, another PUC employee, Allan Buckle, took three
water samples for microbiological testing. The sampling bottles were labelled
“Well 7 raw,” “Well 7 treated,” and “125 Durham Street.” | am satisfied that
these samples were not taken at the locations indicated, but rather were most
likely taken at the Walkerton PUC workshop, which is near to and downline
from Well 5. It was not unusual for PUC employees to mislabel the bottles so
that they did not reflect the actual locations at which water samples were taken.

The samples taken by Mr. Buckle, together with one other sample taken from
the distribution system by Stan Koebel and three samples from a watermain
construction site in town, were forwarded to A&L Canada Laboratories for
testing. These samples are very significant, for reasons | explain below.

The samples were received by A&L on Tuesday, May 16. It takes a minimum
of 24 hours to perform microbiological tests. On Wednesday, May 17, A&L
telephoned Stan Koebel and advised him that the three samples from the con-
struction site, which came from water pumped from the Walkerton distribu-
tion system, were positive for £. co/i and total coliforms.

6 After Well 5 was turned off at 1:15 p.m. on May 15, Well 7 was the only source of supply until
Well 5 was turned on again on Saturday, May 20. Well 6 did not operate during this time.
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A&L also reported to Mr. Koebel that the Walkerton water system samples
“didn’t look good either.” One of those samples had undergone the more elabo-
rate membrane filtration test, and the resulting plate was “covered” with total
coliforms and E. coli. A&L faxed the results from the construction site samples
to the PUC that morning and faxed those from the Walkerton water system
samples in the early afternoon. The faxed report showed that three of the four
samples from the Walkerton system had tested positive for total coliforms and
E. coli, and that the samples that had undergone membrane filtration testing
showed gross contamination.

A&L did not forward these results to the MOE’s area office in Owen Sound.
As a result, the local health unit” was not notified of the results until six days
later, on May 23. I discuss the significance of this delay below.

The first public indications of widespread illness occurred on Thursday,
May 18.8 Two children were admitted to the Owen Sound hospital with symp-
toms including bloody diarrhea, a large number of children were absent from
school, and members of the public contacted the Walkerton PUC office to
inquire about the safety of the water. A staff member, who discussed the matter
with Stan Koebel, assured them that the water was safe.

The next day, the scope of the outbreak grew quickly. More students stayed
home from school. Residents in a retirement home and a long-term care facil-
ity, along with many others in the community, developed diarrhea and vomiting.
A local doctor saw 12 or 13 patients with diarrhea.

Also on that day, Dr. Kristen Hallet, a pediatrician in Owen Sound, suspecting
that the illnesses of the two children admitted to the hospital the previous day
had been caused by E. co/z, contacted the local health unit. The health unit
began an investigation, during which its staff spoke to persons in authority at
schools, the local hospitals, and the retirement home in Walkerton, as well as
to the PUC’s general manager, Stan Koebel.

When the health unit reached Mr. Koebel by telephone in the early afternoon
of Friday, May 19, he was told that a number of children were ill with diarrhea
and stomach cramps, and he was asked whether there was any problem with

" The Bruce-Grey-Owen Sound Health Unit.
8 People had begun to experience symptoms several days before this, but there do not appear to
have been public indications of an outbreak until May 18.
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the water. Mr. Koebel replied that he thought the water was “okay.” By then, he
knew of the adverse results from the May 15 samples. He did not disclose the
adverse results in the conversation with the health unit, nor did he disclose
the fact that Well 7 had operated without a chlorinator from May 15 until
noon that day. During another call from the health unit later that afternoon,
Mr. Koebel repeated his assurances about the safety of the town’s water.

The health unit did not issue a boil water advisory until two days later, on
Sunday, May 21, at 1:30 p.m. | am satisfied that if Mr. Koebel had been forth-
coming with the health unit on May 19 about the adverse sample results or
about the fact that Well 7 had operated without chlorination, as he should
have been, a boil water advisory would have been issued that day.

After speaking with staff of the health unit on May 19, Mr. Koebel began to
flush and superchlorinate the system. He continued to do so throughout the
following weekend. As time passed, he successfully increased the chlorine
residuals both at the wellheads and in the distribution system.

I am satisfied that Mr. Koebel was concerned during the weekend about people
becoming ill from the water and that he did not know that E. co/i could be
fatal. He believed that superchlorinating the water would destroy any con-
taminants present in the water. However, | am also satisfied that Mr. Koebel
withheld information from the health unit because he did not want health
officials to know that he had operated Well 7 without a chlorinator. He knew
that having done so was unacceptable and was concerned that the operation of
Well 7 without a chlorinator would come to light. There is no excuse for
Mr. Koebel’s concealing this information from the health unit. Ironically, it
was not the operation of Well 7 without a chlorinator that caused the contami-
nation of Walkerton’s water. As | said above, the contamination entered the
system through Well 5, from May 12 (or shortly afterward) until that well was
shut off at about 1:15 p.m. on May 15.

As early as Thursday, May 18, and Friday, May 19, some people in the com-
munity believed that there was something wrong with the water and began to
take steps to prevent further infection. For example, on May 19, Brucelea Haven,
a long-term care facility, decided to boil the municipal water or use bottled
water. Mr. and Mrs. Reich, whose seven-year-old daughter had been admitted
to the hospital in Owen Sound, decided that their family, as well as their em-
ployees, should drink only bottled water.
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On Saturday, May 20, a stool sample from one of the children at the Owen
Sound hospital tested positive for E. cols 0157:H7 on a presumptive basis. By
this time, the outbreak was expanding very rapidly.

On May 20, the health unit spoke to Stan Koebel on two occasions. Mr. Koebel
informed the health unit of the chlorine residuals in the system, but again he
did not reveal the results from the May 15 samples or the fact that Well 7 had
been operated without chlorination. The health unit took some comfort about
the safety of the water from Mr. Koebel’s reports that he was obtaining chlo-
rine residual measurements in the distribution system. Over the course of the
day, as concern spread within the community, the health unit relied on what
Mr. Koebel said and assured callers that the water was not the problem.

On Saturday afternoon, Robert McKay, an employee of the Walkerton PUC,
placed an anonymous call to the MOE’s Spills Action Centre (SAC), which
functions as an environmental emergency call centre. Mr. McKay was aware of
the adverse results from the construction site, but not of those from the other
samples taken on May 15. He informed the SAC that samples from Walkerton's
water system had failed lab tests.

An SAC staff member contacted Stan Koebel that day in the early afternoon.
Mr. Koebel led the caller to believe that the only recent adverse results from the
system were those from the construction project. He did not reveal that there
had also been adverse results from the distribution system samples.

Also on Saturday afternoon, staff at the health unit contacted Dr. Murray
McQuigge, the local Medical Officer of Health, at his cottage. He returned to
Owen Sound to direct the investigation.

Shortly after noon on Sunday, May 21, the laboratory at the Owen Sound
hospital confirmed the earlier presumptive test for E. coli O157:H7 and
announced an additional presumptive result from another patient. This was
the first occasion on which there was confirmation of the specific pathogen
involved. The health unit responded by issuing a boil water advisory that after-
noon at 1:30 p.m. The boil water advisory was broadcast on the local AM and
FM radio stations, but not on the local CBC radio station, on television, or by
way of leaflets. Some people in the community did not become aware of the
advisory that day. Dr. McQuigge called Brockton’s mayor directly to advise
him, but did not ask him to do anything, and the mayor took no steps to
further disseminate the warning to the community.
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In the afternoon of Sunday, May 21, Stan Koebel received calls from the health
unit and the SAC. Again, he did not disclose the adverse results from the
May 15 samples. The health unit took water samples from 20 different loca-
tions in the distribution system and that evening delivered them to the Ministry
of Health laboratory in London for microbiological testing.

Throughout the day of May 21, there was a rapid increase in the number of
people affected by the contamination. By the end of the day, the Walkerton
hospital had received more than 270 calls concerning symptoms of diarrhea
and serious abdominal pain. A child, the first of many, was airlifted from
Walkerton to London for emergency medical attention.

On Monday, May 22, at the urging of the health unit, the MOE began its own
investigation of the Walkerton water system. When the MOE asked Stan Koebel
if any unusual events had occurred in the past two weeks, he told them that
Well 6 had been knocked out by an electrical storm during the weekend of
May 13, but he did not mention the operation of Well 7 without a chlorinator
or the adverse results from the May 15 samples.

When asked by the MOE for documents, Mr. Koebel produced, for the first
time, the adverse test results faxed to him by A&L on May 17. He also pro-
duced the daily operating sheets for Wells 5 and 6 for the month of May but
said he could not produce the sheet for Well 7 until the next day. Later, he
instructed his brother Frank Koebel to revise the Well 7 sheet with the inten-
tion of concealing the fact that Well 7 had operated without a chlorinator.

On Tuesday, May 23, Mr. Koebel provided the MOE with the altered daily
operating sheet for Well 7. That day, the health unit was advised that two of
the water samples it had collected on May 21 had tested positive for £. coli.
Both these samples were from “dead ends” in the system, which explains why
the contaminants were still present after Mr. Koebel’s extensive flushing and
chlorination over the weekend. When informed of these results, Stan Koebel
told the health unit about the adverse samples from May 15 for the first time.

By Wednesday, May 24, several patients had been transferred by helicopter
and ground ambulance from Walkerton to London for medical attention. The
first person died on May 22, a second on May 23, and two more on May 24.
During this time, many children became seriously ill, and 27 people devel-
oped HUS. Some will probably experience lasting damage to their kidneys as
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well as other long-term health effects. In all, 7 people died and more than
2,300 became ill.

6 The Physical Causes

As mentioned above, | have concluded that microbiological pathogens — namely,
E. coli O157:HT and Campylobacter jejuni bacteria — entered Walkerton's wa-
ter system through Well 5 starting on or shortly after Friday, May 12.

The extraordinary rainfall between May 8 and May 12, 2000, greatly assisted
the transport of the contaminants to the entry point for Well 5. Well 5 was a
shallow well: its casing extended just 5 m below the surface. All of its water was
drawn from a very shallow area between 5 m and 8 m below the surface. More
significantly, the water was drawn from an area of highly fractured bedrock.
Because of the nature of the fracturing, the geology of the surrounding bed-
rock, and the shallowness of the soil overburden above the bedrock, it was
possible for surface bacteria to quickly enter into a fractured rock channel and
proceed directly to Well 5.

The primary, if not the only, source of the contaminants was manure that had
been spread on a farm near Well 5 during late April 2000. DNA typing of the
animals and the manure on the farm revealed that the £. co/i O157:H7 and
Campylobacter strains on the farm matched strains that were prevalent in the
human outbreak in Walkerton. It is important to note that the owner of this
farm is not to be faulted in any way. He used what were widely accepted as best
management practices in spreading the manure.

Water samples taken from the system support the conclusion that Well 5 was
the entry point for the contamination. The first test results indicating £. coli
contamination in the system were from the samples collected on May 15. These
samples were probably taken from a location near and immediately downline
from Well 5 — the PUC workshop. In the immediate aftermath of the outbreak,
beginning on May 23, the raw water at Well 5 consistently tested positive for
E. coli. Significantly, tests of the raw water at Wells 6 and 7 during this period
did not show the presence of E. coli. The experts who testified agreed that there
was “overwhelming evidence” that the contamination entered through Well 5.

It is not possible to determine the exact time when contamination first entered
the system. I conclude, however, that the residents of Walkerton were probably
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first exposed on or shortly after May 12. This conclusion is supported by the
epidemiological evidence, the evidence of the health care institutions that treated
the ill and vulnerable groups, anecdotal evidence from residents, and the timing
of the heavy rainfall. It is also consistent with the findings of the Bruce-Grey-
Owen Sound Health Unit and of Health Canada, which both concluded that
the predominant exposure dates were between May 13 and May 16, 2000.

Well 5 was the primary source of water during the period when contamination
entered the system, while Well 6 cycled on and off, and Well 7 was not in
operation.

The applicable government document, the Chlorination Bulletin,® required a
water system like Walkerton's to treat well water with sufficient chlorine to
inactivate any contaminants in the raw water, and to sustain a chlorine residual
of 0.5 mg/L of water after 15 minutes of contact time.'® One important pur-
pose of the chlorine residual is to retain a capacity for disinfection in treated
water as it moves throughout the distribution system. Another is to provide a
way to determine whether contamination is overwhelming the disinfectant ca-
pacity of the chlorine that has been added to the water. If the required chlorine
residual of 0.5 mg/L had been maintained at Well 5 in May 2000, when the
contaminants entered the system, substantially more than 99% of bacteria such
as E. coli and Campylobacrer would have been killed. For practical purposes,
this would have prevented the outbreak.!

In May 2000, the operators of the Walkerton system chlorinated the water at
Well 5 but routinely used less than the required amount of chlorine at that well
and at the others operated by the Walkerton PUC. The bacteria and other
organic matter that entered the system on or shortly after May 12 overwhelmed
the chlorine that was being added. The amount of contamination at the time
was very likely so great that the demand it put on the chlorine would have
overwhelmed even the amount of chlorine needed to maintain a residual of
0.5 mg/L under normal conditions.

9 MOE, “Chlorination of Potable Water Supplies,” Bulletin 65-W-4 (March 1987).

10 In the report, the terms “required residual” and “residual of 0.5 mg/L” should always be taken as
including the qualifier “after 15 minutes of contact time.”

1 This statement is subject to the qualification that had a large increase in turbidity accompanied
the contamination, that might have prevented the chlorine from eliminating the contaminants. In
my view, it is most unlikely that this is what actually occurred.
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As | point out above, the Walkerton operators did not manually monitor the
chlorine residual levels at Well 5 during the critical period. Had they done so,
it is very probable that the operators would have detected the fact that the
chlorine residual had been overwhelmed, at which point they should have been
able to take the proper steps to protect public health.? Although daily moni-
toring would not have prevented the outbreak, it is very probable that it would
have significantly reduced the outbreak’s scope. Instead, the contamination
entered the system undetected.

Even more importantly, the outbreak would have been prevented by the use of
continuous chlorine residual and turbidity monitors at Well 5.*3 Walkerton
did not have continuous chlorine residual and turbidity monitors at any of its
wells in May 2000.

Well 5 was supplied by a groundwater source that was under the direct influ-
ence of surface water. For such sources, the Ontario Drinking Water
Obijectives (ODWO)* require the continuous monitoring of chlorine residuals
and turbidity.™® Had continuous monitors been in place at Well 5, the moni-
tors would have automatically sounded an alarm so that the appropriate cor-
rective action could have been taken to prevent contamination from entering
the distribution system.

2 It would have been a relatively simple process for a competent water operator to interpret the
implications of the lack of a chlorine residual, turn off the well, and alert the community to
the problem.

13 An important purpose of installing continous monitors is to prevent contamination from enter-
ing the distribution system. In reaching the conclusion that continuous monitors would have
prevented the Walkerton outbreak, | am assuming that the MOE would have required that any
such monitors be properly designed for the circumstances at Well 5. The monitors would thus
have included an alarm as well as, in all probability, an automatic shut-off mechanism, because
Well 5 was not staffed 24 hours a day and because the town had alternative water supplies — Wells
6and 7.

14 Unless otherwise indicated, the term “ODWO? refers to the 1994 version of that document.
15 The requirement for turbidity monitoring was to take four samples a day or to install a continu-
ous turbidity monitor. For ease of reference, | refer to this as “continuous turbidity monitoring.”
As a practical matter, one would install a continuous monitor rather than take four samples a day.
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7 The Role of the Walkerton Public Utilities
Commission Operators

Two serious failures on the part of the Walkerton PUC operators directly con-
tributed to the outbreak in May 2000. The first was an operational problem:
the failure to take chlorine residual measurements in the Walkerton water
system daily. As | stated above, had the PUC operators manually tested the
chlorine residual at Well 5 on May 13 or on the days following, as they should
have done, they should have been able to take the necessary steps to protect the
community. It is very likely that daily testing of chlorine residuals would have
significantly reduced the scope of the outbreak.

The second failure relates to the manner in which the PUC operators responded
to the outbreak in May 2000. This failure is primarily attributable to
Stan Koebel. When Mr. Koebel learned from test results for the samples
collected on May 15 that there was a high level of contamination in the
system, he did not disclose those results to the health unit staff who were inves-
tigating the illnesses in the community. On the contrary, starting on May 19,
he actively misled health unit staff by assuring them that the water was safe.
Had Stan Koebel been forthcoming about the adverse results or about the
fact that Well 7 had operated for over four days that week without a chlorina-
tor, the health unit would have issued a boil water advisory on May 19 at the
latest, and a minimum of 300 to 400 illnesses would probably have been
prevented.

The two persons who were responsible for the actual operation of the water
system were Stan and Frank Koebel. Stan Koebel had been the general man-
ager of the PUC since 1988. In May 2000, he held a class 3 water operator’s
licence, which he had received through a grandparenting process. At the In-
quiry, Stan Koebel accepted responsibility for his failures and apologized to the
people of Walkerton. | believe he was sincere.

The evidence showed that under the supervision of Mr. Koebel, the Walkerton
PUC engaged in a host of improper operating practices, including misstating
the locations at which samples for microbiological testing were taken, operat-
ing wells without chlorination, making false entries in daily operating sheets,
failing to measure chlorine residuals daily, failing to adequately chlorinate the
water, and submitting false annual reports to the MOE. Mr. Koebel knew that
these practices were improper and contrary to MOE guidelines and directives.
There is no excuse for any of these practices.
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Although Stan Koebel knew that these practices were improper and contrary
to the directives of the MOE, he did not intentionally set out to put his fellow
residents at risk. A number of factors help to explain, though not to excuse, the
extraordinary manner in which the Walkerton PUC was operated under his
direction. Many of the improper practices had been going on for years before
he was general manager. Further, he and the other PUC employees believed
that the untreated water in Walkerton was safe: indeed, they themselves often
drank it at the well sites. On occasion, Mr. Koebel was pressured by local
residents to decrease the amount of chlorine injected into the water. Those
residents objected to the taste of chlorinated water. Moreover, on various occa-
sions, he received mixed messages from the MOE about the importance of
several of its own requirements. Although Mr. Koebel knew how to operate
the water system mechanically, he lacked a full appreciation of the health risks
associated with a failure to properly operate the system and of the importance
of following the MOE requirements for proper treatment and monitoring.

None of these factors, however, explain Stan Koebel’s failure to report the test
results from the May 15 samples to the health unit and others when asked
about the water, particularly given that he knew of the illnesses in the commu-
nity. It must have been clear to him that each of these questioners was unaware
of those results. I am satisfied that he withheld information about the adverse
results because he wanted to conceal the fact that Well 7 had been operated
without chlorination for two extended periods in May 2000.® He knew that
doing so was wrong. He went so far as to have the daily operating sheet for
Well 7 altered in order to mislead the MOE. In withholding information from
the health unit, Mr. Koebel put the residents of Walkerton at greater risk.
When he withheld the information, Mr. Koebel probably did not appreciate
the seriousness of the health risks involved and did not understand that deaths
could result. He did, however, know that people were becoming sick, and there
is no excuse for his not having informed the health unit of the adverse results at
the earliest opportunity.

Frank Koebel had been foreman of the PUC since 1988. He was the operator
who, on May 13 and May 14, went to Well 5, failed to measure chlorine
residuals, and made false entries in the daily operating sheet. As was the case
with his brother, Frank Koebel also deeply regretted his role in these events.

16 1n addition to the period of May 15 to May 19 referred to above, Well 7 had also been operated
without chlorination from May 3 to May 9.
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Most of the comments | have made about Stan Koebel apply equally to
Frank Koebel, with one exception: Frank Koebel was not involved in
failing to disclose the May 15 results to the health unit. Yet on his brother’s
instructions, he did alter the daily operating sheet for Well 7 on May 22 or
May 23 in an effort to conceal from the MOE the fact that Well 7 had oper-
ated without a chlorinator.

As | point out above, the contamination of the system could have been pre-
vented by the use of continuous monitors at Well 5. Stan and Frank Koebel
lacked the training and expertise to identify the vulnerability of Well 5 and to
understand the resulting need for continuous chlorine residual and turbidity
monitors. The MOE took no steps to inform them of the requirements for
continuous monitoring or to require training that would have addressed that
issue. It was the MOE, in its role as regulator and overseer of municipal water
systems, that should have required the installation of continuous monitors. Its
failure to require continuous monitors at Well 5 was not in any way related to
the improper operating practices of the Walkerton operators. I will discuss this
failure of the MOE below.

8 The Role of the Walkerton Public Utilities Commissioners

The Walkerton PUC commissioners were responsible for establishing and con-
trolling the policies under which the PUC operated. The general manager and
staff were responsible for administering these policies in operating the water
facility. The commissioners were not aware of the operators’ improper chlori-
nation and monitoring practices. Also, while Well 5’s vulnerability had been
noted when it was approved in the late 1970s, those who served as commis-
sioners in the decade leading up to the tragedy were unaware of Well 5's clear
and continuing vulnerability to contamination and the resulting need for con-
tinuous monitors.

The evidence showed that the commissioners concerned themselves primarily
with the financial side of the PUC’s operations and had very little knowledge
about matters relating to water safety and the operation of the system. Inap-
propriately, they relied almost totally on Stan Koebel in these areas.

In May 1998, the commissioners received a copy of an MOE inspection report
that indicated serious problems with the manner in which the Walkerton
water system was being operated. The report stated that £. co/7, an indicator of
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unsafe drinking water quality, had been present in a significant number
of treated water samples. Among other things, the report emphasized the need
to maintain an adequate chlorine residual. It also pointed out other problems:
the PUC had only recently begun to measure chlorine residuals in the distri-
bution system, was not complying with the minimum bacteriological sam-
pling requirements, and was not maintaining proper training records.

In response, the commissioners did nothing. They did not ask for an explana-
tion from Mr. Koebel: rather, they accepted his word that he would correct the
deficient practices, and they never followed up to ensure that he did. As it
turns out, Mr. Koebel did not maintain adequate chlorine residuals, as he had
said he would, and did not monitor residuals as often as would have been
necessary to ensure their adequacy. In my view, it was reasonable to expect the
commissioners to have done more.

The commissioners should have had enough knowledge to ask the appropriate
questions and to follow up on the answers that were given. However, if they
did not feel qualified to address these issues, they could have contracted with
an independent consultant to help them evaluate the manner in which
Stan Koebel was operating the system and to assure themselves that the serious
concerns about water safety raised in the report were addressed.

Without excusing the role played by the commissioners, it is important to
note that, like Stan and Frank Koebel, they did not intend to put the residents
of Walkerton at risk. They believed that the water was safe. They were distraught
about the events of May 2000. Moreover, it appears from PUC records that
they performed their duties in much the same way as their predecessors had.
That approach seems to have been inherent in the culture at the Walkerton
PUC.

Even if the commissioners had properly fulfilled their roles, it is not clear that
Mr. Koebel would have changed the PUC’s improper practices. However, it is
possible that he would have brought the chlorination and monitoring prac-
tices into line, in which case it is very probable that the scope of the outbreak
in May 2000 would have been significantly reduced. Thus, the failure of those
who were commissioners in 1998 to properly respond to the MOE inspection
report represented a lost opportunity to reduce the scope of the outbreak.
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9 The Role of the Municipality!” and the Mayor

The municipality’s role was limited, given that at the relevant times the water
system was operated by a public utilities commission. | focus on three occa-
sions following which, it has been suggested, the municipality should have
taken steps to protect drinking water or the community’s health but did not do
so: a November 1978 meeting at which MOE representatives suggested land
use controls for the area surrounding Well 5; the receipt of the 1998 MOE
inspection report; and the issuance of the boil water advisory in the early after-
noon of May 21, 2000.

I conclude that the Town of Walkerton did not have the legal means to control
land use in the vicinity of Well 5. Further, at the 1978 meeting, the discussion
about controlling land use revolved primarily around the former Pletsch farm.
In fact, however, the bacterial contamination of the Walkerton water system
originated elsewhere.

Given that the control and management of the waterworks were vested in the
Wialkerton PUC, the Walkerton town council’s response to the 1998 inspec-
tion report was not unreasonable. The council was entitled to rely on the PUC
commissioners to follow up on the deficiencies identified in the report.

Brockton’s mayor, David Thomson, was in an ideal position to assist the local
health unit in disseminating the boil water advisory on May 21 and May 22.
But Dr. Murray McQuigge did not request any assistance. Even though the
mayor knew that the people of Walkerton were becoming ill, he did not offer
to help inform them about the boil water advisory. Although others in his
position might have done so, I conclude that the mayor should not be faulted
for having failed to offer assistance.

Further, 1 conclude that it was not unreasonable for Mayor Thomson and
other members of Brockton’s municipal council to refrain from invoking the
Brockton Emergency Plan. Due consideration was given to taking this
extraordinary step. The primary benefit of invoking the plan would have been
to assist in publicizing the boil water advisory. By the time the municipal council
was considering whether the plan should be invoked, the existence of the boil
water advisory was already well known within the community.

17 Before the amalgamation that resulted in the formation of the Municipality of Brockton on
January 1, 1999, the relevant authority was the Town of Walkerton.
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10 The Role of the Public Health Authorities

I consider the role of the Bruce-Grey-Owen Sound Health Unit in relation to
the events in Walkerton in three separate contexts: its role in overseeing the
quality of the drinking water in Walkerton over the years leading up to
May 2000, its reaction to the privatization of laboratory testing services in
1996, and its response to the outbreak in May 2000.

In the normal course of events, the health unit exercised its oversight role by
receiving notice of reports of adverse water quality and MOE inspection
reports, and responding to such reports when it considered a response to be
necessary. It would have been preferable for the health unit to have taken a
more active role in responding to the many adverse water quality reports it
received from Walkerton between 1995 and 1998 and to the 1998 MOE
inspection report. During the mid- to late 1990s, there were clear indications
that the water quality in Walkerton was deteriorating.

On receiving adverse water quality reports, the local public health inspector in
Wialkerton would normally contact the Walkerton PUC to ensure that follow-
up samples were taken and chlorine residuals maintained. Instead, when he
received the 1998 MOE inspection report, he read and filed it, assuming that
the MOE would ensure that the problems identified were properly addressed.
Given that there was no written protocol instructing the local public health
inspector on how to respond to adverse water reports or inspection reports, |
am satisfied that he did all that was expected of him.18

Even if the health unit had responded more actively when concerns arose about
the water quality in Walkerton in the mid- to late 1990s, it is unlikely that
such responses would have had any impact on the events of May 2000. The
actions required to address the concerns were essentially operational. The MOE
was the government regulator responsible for overseeing Walkerton's water sys-
tem. After the 1998 inspection report, it directed the PUC to remedy a num-
ber of operational deficiencies, but then failed to follow up to ensure that the
proper steps were taken. | am satisfied that it was appropriate for the health
unit to rely on the MOE to oversee operations at the Walkerton PUC and to
follow up on the 1998 inspection report.

18 1t would have been preferable for the Ministry of Health and the health unit to have provided
clear direction to health unit staff on how to respond to adverse water quality reports and MOE
inspection reports. | will be making recommendations in the Part 2 report of this Inquiry to clarify
the respective roles of local health units and the MOE in overseeing municipal water systems.
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After laboratory testing services for municipalities were assumed by the private
sector in 1996, the health unit sought assurance from the MOE’s Owen Sound
office that the health unit would continue to be notified of all adverse water
quality results relating to communal water systems. It received that assurance,
both in correspondence and at a meeting. | am satisfied that the health unit
did what was reasonable in reacting to the privatization of laboratory services.

The health unit was first notified of the outbreak in Walkerton on Friday,
May 19, 2000. It issued a boil water advisory two days later. In the interval,
health unit staff investigated the outbreak diligently. There were several rea-
sons why the health unit did not immediately conclude that the water was the
problem. Initially, a food-borne source was the prime suspect. However,
because water was a possible source of the problem, the health unit staff con-
tacted Stan Koebel twice on May 19 and twice again on May 20. Each time
they were given information that led them to believe the water was safe. The
health unit staff had no reason not to accept what Stan Koebel told them. His
assurances pointed the health unit away from water as the source of the problem.

Moreover, the symptoms being reported were consistent with £. coli O157:H7.
Infection with E. coli O157:H7 is most commonly associated with food, not
water — indeed, it is often referred to as “the hamburger disease.” The health
unit was not aware of any reported E. co/i outbreak that had been linked to a
treated water system in North America. Further, illnesses were surfacing in
communities outside Walkerton, a pattern that tended to indicate a source
that was not water-borne.

In my view, the health unit should not be faulted for failing to issue the boil
water advisory before May 21. | recognize that others in the community sus-
pected there was something wrong with the water and took steps to avoid
infection. They are to be commended for their actions. However, issuing a boil
water advisory is a significant step requiring a careful balancing of a number of
factors. Precaution and the protection of public health must always be para-
mount, but unwarranted boil water advisories have social and economic con-
sequences and, importantly, have the potential to undermine the future
credibility of the health unit issuing such an advisory. In revisiting the exercise
of judgment by professionals like the health unit staff, one must be careful about
the use of hindsight. In view of the assurances provided by Mr. Koebel
about the safety of the water, | am satisfied that the health unit was appropri-
ately prudent and balanced in the way in which it investigated the outbreak
and decided to issue the boil water advisory.
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In this respect, | do not think that the failure of the health unit to review its
Walkerton water file between May 19 and May 21 made any difference to the
time at which the boil water advisory was issued. The most recent relevant
evidence of water quality problems in the file was more than two years old. |
accept the evidence of Dr. McQuigge and others that in May 2000, more
timely information was needed about Walkerton’s water. The health unit sought
that information and was assured by Stan Koebel that all was well.

The health unit disseminated the boil water advisory to the community by
having it broadcast on local AM and FM radio stations. It also contacted sev-
eral public institutions directly. Evidence showed that some local residents did
not become aware of the boil water advisory on May 21. In his evidence,
Dr. McQuigge acknowledged that if he faced a similar situation again, he would
use local TV stations and have pamphlets distributed informing residents of
the boil water advisory. That would have been a better approach, because the
boil water advisory should have been more broadly publicized.

11 The Role of the Ministry of the Environment

The Ministry of the Environment (MOE) was and continues to be the provin-
cial government ministry with primary responsibility for regulating — and for
enforcing legislation, regulations, and policies that apply to — the construction
and operation of municipal water systems.® In this regard, the MOE sets the
standards according to which municipal systems are built and operated. It also
approves the construction of new water facilities, certifies water plant opera-
tors, and oversees the treatment, distribution, and monitoring practices of
municipal water facilities. The overall goal is to ensure that water systems are
built and operated in a way that produces safe water and does not threaten
public health.

As pointed out above, there were two serious problems with the manner in
which the Walkerton water system was operated that contributed to the trag-
edy in May 2000. The first was the failure to install continuous chlorine residual
and turbidity monitors at Well 5. The failure to use continuous monitors at
Well 5 resulted from shortcomings of the MOE in fulfilling its regulatory and

191 refer to “municipal water systems” frequently throughout the report. For readability, I use the
term interchangeably with “municipal waterworks,” “municipal water facilities,” “communal water
systems,” and similar terms.



24 Summary of the Report

oversight role. The PUC operators did not have the training or expertise to
identify the vulnerability of Well 5 to surface contamination and to under-
stand the resulting need for continuous monitors. It would be unreasonable
for the MOE to expect that all operators of small water systems like Walkerton's
would have the expertise necessary to identify water sources that are vulnerable
to contamination or to understand the need to install continuous chlorine
residual and turbidity monitors where such vulnerability exists. Continuous
monitors at Well 5 could have prevented the outbreak. It is simply wrong to
say, as the government argued at the Inquiry, that Stan Koebel or the Walkerton
PUC were solely responsible for the outbreak or that they were the only ones
who could have prevented it.

The second problem with the operation of Walkerton’s water system was the
improper chlorination and monitoring practices of the PUC. I have discussed
those above. Without in any way excusing the PUC operators for the manner
in which they disregarded MOE requirements and directives, | am satisfied
that the MOE should have detected those practices and ensured that they were
corrected. Had the MOE done so, the scope of the outbreak would probably
have been significantly reduced.

I have concluded that a number of MOE programs or policies?® involved in
the regulation and oversight of the Walkerton water system were deficient —
some more so than others. The MOE’s “deficiencies” all fall into the category
of omissions or failures to take appropriate action, rather than positive acts. As
a result, the effects of those deficiencies on the events in Walkerton must be
measured by their failure to address one or both of the two problems at
Walkerton referred to above. In that sense, the deficiencies can be measured by
their failure to prevent the outbreak, to reduce its scope, or to reduce the risk
that the outbreak would occur. Viewed in this light, some of the deficiencies
are more closely connected to the tragedy than are others.

Responsibility for the MOE's deficiencies rests at different levels of the minis-
try. Walkerton fell within the jurisdiction of the MOE’s Owen Sound office.
Some of the deficiencies with government programs that | identify affected
Walkerton through the activities of the Owen Sound office. Some also arose
from the activities of the MOE’s central offices in Toronto.

20 According to the mandate, | am to report on “the effect, if any, of government policies, procedures
and practices.” This phrase is obviously intended to include government programs. Throughout
the report, 1 use the terms “policies” and “programs,” depending on the context, to refer to this
part of the mandate.
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I have chosen to discuss issues relating to the privatization of laboratory testing
services and budget reductions in separate chapters because those issues involve
decisions made by the Cabinet, not just by the MOE.

The most significant deficiencies associated with the MOE relate to the ap-
provals program, the inspections program, the preference for voluntary rather
than mandatory abatement, and the water operator certification and training
program. | will briefly describe the main deficiencies | have identified.

11.1 The Approvals Program

Well 5 was constructed in 1978, and the Certificate of Approval for the well
was issued in 1979. However, no operating conditions were attached to the
Certificate of Approval. From the outset, Well 5 was identified as a potential
problem: the groundwater supplying the well was recognized as being vulnerable
to surface contamination. The approval of the well without imposing explicit
operating conditions was consistent with the MOE’s practices at that time.

Over time, MOE practices changed and it began to routinely attach operating
conditions to Certificates of Approval, including conditions relating to water
treatment and monitoring. By 1992, the MOE had developed a set of model
operating conditions that were commonly attached to new Certificates of
Approval for municipal water systems. There was, however, no effort to reach
back to determine whether conditions should be attached to existing certifi-
cates, like the one for Well 5.

The ODWO was amended in 1994 to provide that water supply systems using
groundwater that is under the direct influence of surface water should con-
tinuously monitor disinfectant residuals (equivalent to free chlorine) — a type
of chlorine residual — and turbidity. Even at that point there was no program
or policy to examine the water sources supplying wells referred to in existing
Certificates of Approvals to determine whether a condition should be added
requiring continuous monitoring. Well 5 used groundwater that was under
the direct influence of surface water, and the MOE should therefore have re-
quired the installation of continuous monitors at that well following the 1994
ODWO amendment.

The MOE never did add any conditions to the Certificate of Approval for
Well 5. | am satisfied that a properly structured approvals program would have
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addressed the need to update the Certificate of Approval for Well 5, both after
the 1994 amendment to the ODWO and when the MOE practices for newly
issued certificates changed in the 1990s. The installation of continuous chlo-
rine residual and turbidity monitors at Well 5 would have prevented the
Walkerton tragedy. It is very probable that the inclusion of the model operat-
ing conditions relating to the maintenance of a total chlorine residual of
0.5 mg/L after 15 minutes of contact time, coupled with effective enforce-
ment, would have significantly reduced the scope of the outbreak.

11.2 The Inspections Program

The MOE inspected the Walkerton water system in 1991, 1995, and 1998. At
the time of the three inspections, problems existed relating to water safety.
Inspectors identified some of them, but unfortunately two of the most signifi-
cant problems — the vulnerability of Well 5 to surface contamination, and the
improper chlorination and monitoring practices of the PUC — went undetec-
ted. As events turned out, these problems had a direct impact on the May
2000 tragedy.

In the course of the inspections, Well 5 was not assessed, and therefore was not
identified as a groundwater source that was under the direct influence of sur-
face water. The inspectors proceeded as if Well 5 were a secure groundwater
source, and their reports made no reference to the surface water influence.
This occurred even though information that should have prompted a close
examination of the vulnerability of Well 5 was available in MOE files. In my
view, the inspections program was deficient in that the inspectors were not
directed to look at relevant information about the security of water sources.

The second problem not addressed in the three inspection reports was the
improper chlorination and monitoring practices of the PUC, discussed above.
The evidence of these practices was there to be seen in the operating records
maintained by the PUC. A proper examination of the daily operating sheets
would have disclosed the problem. However, the inspections program was de-
ficient in that the inspectors were not instructed to carry out a thorough review
of operating records.

Although the MOE was not aware of the Walkerton PUC’s improper chlori-
nation and monitoring practices, | am satisfied that if the ministry had prop-
erly followed up on the operational problems identified in the 1998 inspection
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report, the unacceptable treatment and monitoring practices would have (or at
least should have) been discovered. Specifically, E. coli was being detected in
the treated water with increasing frequency and three successive inspections
had measured chlorine residuals in treated water at less than the required
0.5 mg/L. Moreover, the Walkerton PUC had repeatedly failed to submit the
required number of samples for microbiological testing. All of this should have
led the MOE to conduct a follow-up inspection after 1998, preferably an un-
announced inspection. However, two years and three months later, when the
tragedy struck, no further inspection had even been scheduled.

I am satisfied that a properly structured and administered inspections program
would have discovered, before the May 2000 outbreak, both the vulnerability
of Well 5 and the PUC’s unacceptable chlorination and monitoring practices.
Had these problems been uncovered, steps could have been taken to address
them, and thus to either prevent the outbreak or substantially reduce its scope.

11.3 Voluntary and Mandatory Abatement

In the years preceding May 2000, the MOE became aware on several occasions
that the Walkerton PUC was not conforming with the ministry’s minimum
microbiological sampling program and that it was not maintaining a mini-
mum total chlorine residual of 0.5 mg/L. Despite repeated assurances that it
would conform with the MOE’s requirements, the PUC failed to do so. These
ongoing failures indicated a poorly operated water facility. The MOE took no
action to legally enforce the treatment and monitoring requirements that were
being ignored. Instead, it relied on a voluntary approach to abatement. This
was consistent with the culture in the MOE at the time.

After its inspection of Walkerton’s water system in 1998, the MOE should
have issued a Director’s Order to compel the Walkerton PUC to comply with
the requirements for treatment and monitoring. It is possible that if the MOE
had issued such an order in 1998, the PUC would have responded properly,
taken the treatment and monitoring requirements more seriously, and brought
its practices into line. If, however, the PUC had continued to ignore the newly
mandated requirements, it seems likely that with proper follow-up the MOE
would have discovered that the PUC was not in compliance and would have
been in a position to ensure that the appropriate corrective actions were taken.
As | have said, proper chlorination and monitoring would have made a differ-
ence in May 2000.
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11.4 Operator Certification and Training

Stan and Frank Koebel had extensive experience in operating the Walkerton
water system, but they lacked knowledge in two very important areas. They
did not appreciate either the seriousness of the health risks arising from
contaminated drinking water or the seriousness of their failure to treat and
monitor the water properly. They mistakenly believed that the untreated water
supplying the Walkerton wells was safe.

Managing a municipal water system involves enormous responsibility.
Competent management entails knowing more than how to operate the
system mechanically or what to do under normal circumstances. Competence
must also include an appreciation of the nature of the risks to water safety and
an understanding of how protective measures, like chlorination
and chlorine residual and turbidity monitoring, work to protect water safety.
Stan and Frank Koebel did not have this knowledge. In that sense, they were
not qualified to hold their respective positions within the Walkerton PUC.

Stan and Frank Koebel were certified as class 3 water operators at the time of
the outbreak. They had obtained their certification through a “grandparenting”
scheme based solely on their experience. They were not required to take a
training course or to pass any examinations in order to be certified. Nonetheless, |
conclude that at the time when mandatory certification was introduced, it was
not unreasonable for the government to make use of grandparenting, provided
that adequate mandatory training requirements existed for grandparented
operators.

After the introduction of mandatory certification in 1993, the MOE required
40 hours of training a year for each certified operator. Stan and Frank Koebel
did not take the required amount of training, and the training they did
take did not adequately address drinking water safety. | am satisfied that the
40-hour requirement should have been more focused on drinking water safety
issues and, in the case of Walkerton, more strictly enforced.

It is difficult to say whether Stan and Frank Koebel would have altered their
improper practices if they had received appropriate training. However, | can
say that proper training would have reduced the likelihood that they would
have continued their improper practices.
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11.5 Other Deficiencies

The deficiencies | have described above are the most significant in terms of
the effect of MOE policies on the tragedy in Walkerton. However, there were
other shortcomings in MOE policies and programs that are relevant to the
events in Walkerton. These inadequacies arose in the MOE’s management of
information, the training of its personnel, and the use of guidelines rather than
legally binding regulations to set out the requirements for chlorination and
monitoring. | summarize these deficiencies in this section.

The MOE did not have an information system that made critical information
about the history of vulnerable water sources, like Well 5, accessible to those
responsible for ensuring that proper treatment and monitoring were taking
place. On several occasions in the 1990s, having had access to this information
would have enabled ministry personnel to be fully informed in making deci-
sions about current circumstances and the proper actions to be taken.

By the mid-1990s, when the water quality at Walkerton began to show signs of
deterioration, certain important documents were no longer readily accessible
to those who were responsible for overseeing the Walkerton water facility.
Indirectly, at least, the lack of a proper information system contributed to the
failures of the MOE referred to above.

With respect to training, evidence at the Inquiry showed that personnel in the
MOE’s Owen Sound office were unaware of certain matters that were essential
to carrying out their responsibilities in overseeing the Walkerton water facility.
In particular, several environmental officers were unaware that E. co/i was
potentially lethal. It would seem critical that those who are responsible for
overseeing municipal water systems, and who might have to coordinate responses
to adverse water results, should fully appreciate the potential consequences of
threats to water safety.

The effect of this lack of training on what happened in Walkerton in
May 2000 is difficult to measure, but it may have had an impact on some
decisions affecting Walkerton relating to the inspections and abatement
programs.

In the exercise of its regulatory and oversight responsibilities for municipal
water systems, the MOE developed and regularly applied two sets of guide-
lines or policies: the ODWO and the Chlorination Bulletin. | am satisfied that
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matters as important to water safety and public health as those set out in these
guidelines should instead have been covered by regulations — which, unlike guide-
lines, are legally binding. Two possible effects on Walkerton arose from the use
of guidelines rather than regulations. Stan and Frank Koebel, despite their
belief that the untreated water at Walkerton was safe, would no doubt have
been less comfortable ignoring a legally binding regulation than a guideline.

Moreover, the use of guidelines may have affected the MOE?s failure to invoke
mandatory abatement measures and to conduct a follow-up to the 1998 in-
spection. Had the Walkerton PUC been found to be in non-compliance with
a legally enforceable regulation, as opposed to a guideline, it is more likely that
the MOE would have taken stronger measures to ensure compliance — such as
the use of further inspections, the issuance of a Director’s Order, or enforce-
ment proceedings.

I note, however, that prior to the events in Walkerton there was no initiative,
either from within or outside the MOE, to include these guidelines’ require-
ments for treatment and monitoring in legally enforceable regulations.

11.6 Summary

I am satisfied that if the MOE had adequately fulfilled its regulatory and over-
sight role, the tragedy in Walkerton would have been prevented (by the instal-
lation of continuous monitors) or at least significantly reduced in scope.

It is worth observing that since the Walkerton tragedy, the government has
recognized that improvements were needed in virtually all of the areas where |
identify deficiencies and has taken steps to strengthen the MOE’s regulatory or
oversight role. In my view, though, more changes are required. | make some
specific recommendations regarding the MOE?s role in the Part 1 report, and |
will make extensive recommendations about the regulation and oversight of
water systems in the Part 2 report of this Inquiry.
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12 The Failure to Enact a Notification Regulation

At the time of the Walkerton outbreak, the government did not have a legally
enforceable requirement?® for the prompt and direct reporting of adverse results
from drinking water tests to the MOE and to local Medical Officers of Health.
This contributed to the extent of the outbreak in Walkerton in May 2000.

For years, the government had recognized that the proper reporting of adverse
test results is important to public health. The ODWO directs testing laborato-
ries to reportany indicators of unsafe water quality to the local MOE office,
which in turn is directed to notify?? the local Medical Officer of Health. The
Medical Officer of Health then decides whether to issue a boil water advisory.

When government laboratories conducted all of the routine drinking water
tests for municipal water systems throughout the province, it was acceptable to
keep the notification protocol in the form of a guideline under the ODWO
rather than in a legally enforceable form — that is, a law or regulation. How-
ever, the entry of private laboratories into this sensitive public health area in
1993, and the wholesale exit of all government laboratories from routine test-
ing of municipal water samples in 1996, made it unacceptable to let the noti-
fication protocol remain in the form of a legally unenforceable guideline.

This was particularly so since at the time, private environmental laboratories
were not regulated by the government. No criteria had been established to
govern the quality of testing, no requirements existed regarding the qualifica-
tions or experience of laboratory personnel, and no provisions were made for
licensing, inspection, or auditing by the government.

Starting in 1993, a small number of municipalities began to use private labora-
tories for microbiological testing. In 1996, however, as part of the government’s
program of budget reductions, the government stopped conducting any rou-

2L Although in this section | refer to such requirements as “regulations,” I note that the government
could also have passed a statute instead of a regulation.

22 The terms “notify” and “report” are used interchangeably in the documents, the evidence, and
the report.
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tine drinking water tests for municipalities — that is, it fully privatized labora-
tory testing.?

At the time, the government was aware of the importance of requiring testing
laboratories to directly notify the MOE and the local Medical Officer of Health
about adverse test results. At the time of privatization in 1996, the MOE sent
a guidance document to those municipalities that requested it. The document
strongly recommended that a municipality include in any contract with a pri-
vate laboratory a clause specifying that the laboratory notify the MOE and the
local Medical Officer of Health directly of adverse test results. There is no
evidence that the Walkerton PUC either requested or received this document.

Before 1996, the government was aware of cases in which local Medical Offic-
ers of Health had not been notified of adverse test results from municipal
water systems. After privatization in 1996, the government did not implement
a program to monitor the effect of privatization on the notification procedures
followed whenever adverse results were found. When the MOE became aware
that some private sector laboratories were not notifying the ministry about
adverse results as specified in the ODWO, its response was piecemeal and
unsatisfactory. Importantly, senior MOE management did not alert the local
MOE offices that they should monitor and follow up on the notification issue.

In 1997, the Minister of Health took the unusual step of writing to the Minister
of the Environment to request that legislation be amended, or assurances be
given, to ensure that the proper authorities would be notified of adverse re-
sults. The Minister of the Environment declined to propose legislation, indi-
cating that the ODWO dealt with this issue. He invited the Minister of Health
to address the matter through the Drinking Water Coordination Committee,
which included staff from both of their ministries. Nothing else happened
until after the tragedy in Walkerton. Only then did the government enact a
regulation requiring laboratories to directly notify the MOE and the local
Medical Officer of Health of adverse test results.

23| use the term “privatization” throughout this section. This term is used extensively in the
evidence, in many documents, and in the submissions of the parties. In the context of this Inquiry,
the term refers to the government’s 1996 discontinuation of all routine microbiological testing for
municipal water systems —a move that resulted in the large majority of municipal systems turning
to private sector laboratories for routine water testing. Municipalities are not required to use private
laboratories: a few larger municipalities operate their own. Practically speaking, however, the large
majority have no option other than to use private laboratories.
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I am satisfied that the regulatory culture created by the government through
the Red Tape Commission review process discouraged any proposals to make
the notification protocol for adverse drinking water results legally binding on
the operators of municipal water systems and private laboratories. On several
occasions, concerns were expressed by officials in the Ministry of Health, as
well as in the MOE, regarding failures to report adverse water results to local
Medical Officers of Health in accordance with the ODWO protocol. Despite
these concerns, the government did not enact a regulation to make notifica-
tion mandatory until after the Walkerton tragedy. The evidence showed that
the concept of a notification regulation would likely have been “a non-starter,”
given the government’s focus on minimizing regulation.

The laboratory used by Walkerton in May 2000, A&L Canada Laboratories,
was unaware of the notification protocol outlined in the ODWO. A&L noti-
fied the Walkerton PUC, but not the MOE or the local Medical Officer of
Health, of the critical adverse results from the May 15 samples. Both the fact
that this was an unregulated sector and the fact that the ODWO was a guide-
line, not a regulation, help explain why A&L was unaware of the protocol.

In my view, it was not reasonable for the government, after the privatization of
water testing, to rely on the ODWO - a guideline — to ensure that laboratories
would notify public health and environmental authorities directly of adverse
results. The government should have enacted a regulation in 1996 to mandate
direct reporting by testing laboratories of adverse test results to the MOE and
to local Medical Officers of Health. Instead, it enacted such a regulation only
after the Walkerton tragedy.

If, in May 2000, the notification protocol had been contained in a legally
enforceable regulation applicable to private sector laboratories, | am satisfied
that A&L would have informed itself of the protocol and complied with it.
The failure of A&L to notify the MOE and the local Medical Officer of Health
of the adverse results from the May 15 samples was the result of the government’s
failure to enact a notification regulation. Had the local Medical Officer of
Health been notified of the adverse test results on May 17, as he should have
been, he would have issued a boil water advisory before May 21 — by May 19
at the latest. An advisory issued on May 19 would very likely have prevented
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the illnesses of at least 300 to 400 people, although it is unlikely that any of the
deaths would have been avoided.?*

13 Budget Reductions

The budget reductions had two types of impact on Walkerton. The first
stemmed from the decision to cut costs by privatizing laboratory testing of
water samples in 1996 and, in particular, the way in which that decision was
implemented. As discussed above, the government’s failure to enact a regula-
tion to legally require testing laboratories to promptly report test results indi-
cating unsafe drinking water directly to the MOE and the local Medical Officer
of Health contributed to the extent of the May 2000 Walkerton outbreak.

The second impact on Walkerton of the budget reductions relates to the MOE
approvals and inspections programs. The budget reductions that began in 1996
made it less likely that the MOE would pursue proactive measures that would
have identified the need for continuous monitors at Well 5 or would have
detected the Walkerton PUC’s improper chlorination and monitoring practices —
steps that would, respectively, have prevented the outbreak or reduced its scope.

The MOE’s budget had already been reduced between 1992 and 1995. After
the new government was elected in 1995, however, the MOE’s budget under-
went substantial further reductions. By 1998-99, the ministry’s budget had
been reduced by more than $200 million — resulting, among other effects, in
its staff complement being cut by more than 750 employees (a reduction of
over 30%). The reductions were initiated by the central agencies of the govern-
ment,? rather than from within the MOE, and they were not based on an
assessment of what was required to carry out the MOE’s statutory
responsibilities.

Before the decision was made to significantly reduce the MOE’s budget in
1996, senior government officials, ministers, and the Cabinet received numer-
ous warnings that the impacts could result in increased risks to the environ-
ment and human health. These risks included those resulting from reducing
the number of proactive inspections — risks that turned out to be relevant to

24 1f the boil water advisory had been issued on May 18, approximately 400 to 500 illnesses would
have been avoided. It is possible that one death might have been prevented.

%5 The “central agencies” include the Management Board Secretariat, the Ministry of Finance, the
Cabinet Office, and the Premier’s Office.
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the events in Walkerton. The decision to proceed with the budget reductions
was taken without either an assessment of the risks or the preparation of a risk
management plan. There is evidence that those at the most senior levels of
government who were responsible for the decision considered the risks to be
manageable. But there is no evidence that the specific risks, including the risks
arising from the fact that the notification protocol was a guideline rather than
a regulation, were properly assessed or addressed.

In February 1996, the Cabinet approved the budget reductions in the face of
the warnings of increased risk to the environment and human health.

14 Other Government Programs

The Inquiry heard evidence about a number of other government programs or
policies that | conclude did not have an effect on the events in Walkerton.
However, | consider it useful to briefly set out the nature of some of this evi-
dence and the reasons for my conclusions. I do so in Chapter 12 of the report.

15 Recommendations

A purpose of the Inquiry is to inquire into and report on what happened and
the causes of the tragedy, including how it might have been prevented. | do not
interpret the mandate as narrowly limiting my findings and conclusions to
only those that trigger recommendations. Knowing what happened in
Walkerton will assist in a general sense in ensuring the future safety of drinking
water in Ontario.

In the Part 2 report of this Inquiry, I will be making comprehensive recom-
mendations relating to all aspects of the drinking water system in Ontario,
including the protection of drinking water sources; the treatment, distribu-
tion, and monitoring of drinking water; the operation and management of
water systems; and the full range of functions involved in the provincial regula-
tory role. In the Part 1 report, however, | do include some recommendations —
those that relate to the findings I reach in this report. The recommendations
included in the Part 1 report are not intended to be comprehensive. They will
fit into and form part of the broader framework being recommended in the
Part 2 report.
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Agenda Item History - 2012.PW19.6

DA TORONTO  reerr

Tracking Status

* City Council adopted this item on November 27, 2012 with amendments.
* This item was considered by Public Works and Infrastructure Committee on November 14, 2012
and was adopted with amendments. It will be considered by City Council on November 27, 2012.

=1 City Council consideration on November 27, 2012

PW19.6 ACTION Amended Ward: All

Source Water Protection Plan for City of Toronto Water Treatment
Plants

City Council Decision
City Council on November 27, 28 and 29, 2012, adopted the following:

1. City Council acknowledge the work of the Credit Valley, Toronto and Region, Central
Ontario (CTC) Source Protection Committee and confirm support for the CTC Source
Protection Plan submitted to the Ontario Minister of the Environment on October 22,
2012.

2. City Council formally endorse the Lake Ontario policies, which are intended to protect
the City of Toronto’s drinking water source, that are contained in the CTC Source
Protection Plan.

3. City Council remind the Ontario Minister of the Environment, that the Ministry of the
Environment has a duty to protect and enhance the near shore water quality of Lake
Ontario.

4. City Council strongly urge the Ontario Minister of the Environment to accept

responsibility and acknowledge the Ministry of the Environment as the “Implementing
Body” for the purpose of the Lake Ontario policies contained in the CTC Source
Protection Plan.

5. City Council forward a copy of this Item to municipalities located along the north shore
of Lake Ontario and which operate water treatment facilities and rely on Lake Ontario
for their source water.

6. City Council request and encourage municipalities that have water treatment plant
intakes located along the north shore of Lake Ontario to:
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a. remind the Ontario Minister of the Environment that the Ministry of the
Environment has a duty to protect and enhance the near shore water quality of
Lake Ontario; and,

b. strongly urge the Ontario Minister of the Environment to accept responsibility
and acknowledge the Ministry of the Environment as the “Implementing Body"
for the purpose of Lake Ontario policies contained in the CTC Source Protection
Plan.

7. City Council request the Chair, Public Works and Infrastructure Committee and
appropriate City staff to arrange a meeting with the Minister of the Environment and
representatives from Toronto Public Health and the CTC Source Protection Committee
to inform the Minister of:

1. the threats to Lake Ontario based water treatment plant intakes; and

il. the importance of approving all of the Lake Ontario Policies contained within
the CTC Source Protection Plan.

8. City Council direct the General Manager, Toronto Water to report to the Public Works
and Infrastructure Committee once a formal response on the approval of the CTC
Source Protection Plan, and the Lake Ontario Policies contained in the Plan, has been
received from the Minister of the Environment.

Background Information (Committee)

(November 2, 2012) Report from the General Manager, Toronto Water, on Source Water
Protection Plan for the City of Toronto Water Treatment Plants
(http://www.toronto.ca/legdocs/mmis/2012/pw/bgrd/backgroundfile-51737.pdf)

Background Information (City Council)

(November 26, 2012) Supplementary report from the General Manager, Toronto Water on the
Source Water Protection Plan for City of Toronto Water Treatment Plants (PW19.6a)
(http://www.toronto.ca/legdocs/mmis/2012/cc/bgrd/backgroundfile-52490.pdf)

Motions (City Council)
la - Motion to Amend Item (Additional) moved by Councillor Gord Perks (Carried)

That City Council adopt the following recommendations contained in the report (November 26,
2012) from the General Manager, Toronto Water (PW19.6a):

1. City Council forward a copy of this report to municipalities located along the north
shore of Lake Ontario and which operate water treatment facilities and rely on Lake
Ontario for their source water.

2. City Council request and encourage municipalities that have water treatment plant
intakes located along the north shore of Lake Ontario to:

a. remind the Ontario Minister of the Environment that the Ministry of the
Environment has a duty to protect and enhance the near shore water quality of
Lake Ontario; and,
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b. strongly urge the Ontario Minister of the Environment to accept responsibility
and acknowledge the Ministry of the Environment as the “Implementing Body"

for the purpose of Lake Ontario policies contained in the CTC Source Protection
Plan.

Vote (Amend Item (Additional))

Nov-28-2012 8:11 PM

Result: Carried

Majority Required - PW19.6 - Perks - motion 1a

Maria Augimeri, Ana Baildo, Michelle Berardinetti, Shelley Carroll, Raymond
Cho, Josh Colle, Gary Crawford, Vincent Crisanti, Janet Davis, Glenn De
Baeremaeker, Mike Del Grande, Frank Di Giorgio, Sarah Doucette, Paula
Fletcher, Doug Ford, Rob Ford, Mary Fragedakis, Mark Grimes, Doug

Yes: 40 Holyday, Norman Kelly, Mike Layton, Chin Lee, Gloria Lindsay Luby, Josh
Matlow, Pam McConnell, Mary-Margaret McMahon, Joe Mihevc, Peter
Milczyn, Denzil Minnan-Wong, Frances Nunziata (Chair), Cesar Palacio,
John Parker, James Pasternak, Gord Perks, Anthony Perruzza, Jaye
Robinson, David Shiner, Karen Stintz, Adam Vaughan, Kristyn Wong-Tam
No: 0
Paul Ainslie, John Filion, Giorgio Mammoliti, Ron Moeser, Michael
Absent: 5

Thompson

1b - Motion to Amend Item (Additional) moved by Councillor Gord Perks (Carried)

That:

1. City Council request the Chair, Public Works and Infrastructure Committee and
appropriate City staff to arrange a meeting with the Minister of the Environment and
representatives from Toronto Public Health and the CTC Source Protection Committee
to inform the Minister of:

1. the threats to Lake Ontario based water treatment plant intakes; and

1l

the importance of approving all of the Lake Ontario Policies contained within

the CTC Source Protection Plan.

2. City Council direct the General Manager, Toronto Water to report to the Public Works
and Infrastructure Committee once a formal response on the approval of the CTC
Source Protection Plan, and the Lake Ontario Policies contained therein, has been
received from the Minister of the Environment.

Vote (Amend Item (Additional))

Nov-28-2012 8:12 PM

Result: Carried

Majority Required - PW19.6 - Perks - motion 1b

Yes: 40

Maria Augimeri, Ana Baildo, Michelle Berardinetti, Shelley Carroll, Raymond
Cho, Josh Colle, Gary Crawford, Vincent Crisanti, Janet Davis, Glenn De
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Baeremaeker, Mike Del Grande, Frank Di Giorgio, Sarah Doucette, Paula
Fletcher, Doug Ford, Rob Ford, Mary Fragedakis, Mark Grimes, Doug
Holyday, Norman Kelly, Mike Layton, Chin Lee, Gloria Lindsay Luby, Josh
Matlow, Pam McConnell, Mary-Margaret McMahon, Joe Mihevc, Peter
Milczyn, Denzil Minnan-Wong, Frances Nunziata (Chair), Cesar Palacio,
John Parker, James Pasternak, Gord Perks, Anthony Perruzza, Jaye
Robinson, David Shiner, Karen Stintz, Adam Vaughan, Kristyn Wong-Tam

No: 0

Absent: 5

Paul Ainslie, John Filion, Giorgio Mammoliti, Ron Moeser, Michael
Thompson

Motion to Adopt Item as Amended (Carried)

Vote (Adopt Item as Amended)

Nov-28-2012 8:13 PM

Result: Carried

Majority Required - PW19.6 - Adopt the item as amended

Maria Augimeri, Ana Baildo, Michelle Berardinetti, Shelley Carroll, Raymond
Cho, Josh Colle, Gary Crawford, Vincent Crisanti, Janet Davis, Glenn De
Baeremaeker, Mike Del Grande, Frank Di Giorgio, Sarah Doucette, Paula
Fletcher, Doug Ford, Rob Ford, Mary Fragedakis, Mark Grimes, Doug

Yes: 40 Holyday, Norman Kelly, Mike Layton, Chin Lee, Gloria Lindsay Luby, Josh
Matlow, Pam McConnell, Mary-Margaret McMahon, Joe Mihevc, Peter
Milczyn, Denzil Minnan-Wong, Frances Nunziata (Chair), Cesar Palacio,
John Parker, James Pasternak, Gord Perks, Anthony Perruzza, Jaye
Robinson, David Shiner, Karen Stintz, Adam Vaughan, Kristyn Wong-Tam
No: 0
Paul Ainslie, John Filion, Giorgio Mammoliti, Ron Moeser, Michael
Absent: 5

Thompson

Public Works and Infrastructure Committee consideration on November 14, 2012

Source: Toronto City Clerk at www.toronto.ca/council
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STAFF REPORT
"]_m.mﬂm“m INFORMATION ONLY

Update on Progress of Community Garden Action Plan

Date: July 29, 2014

To: Parks and Environment Committee

From: Acting General Manager, Parks, Forestry & Recreation
Wards: All

Reference | 5\5014\Cluster A\PFR\PE29-081514-AFSH#20007
Number:

SUMMARY

At its June 23, 2014 meeting, Parks and Environment Committee requested City Staff to
report on the number of established community gardens in the City. In 1999, City
Council adopted the Community Garden Action Plan

out to establish at least one community garden in every ward to promote local food
production and food security. To date, there are 60 community gardens in 28 wards on
lands owned or managed by Parks, Forestry & Recreation and 2 outstanding requests for
new community gardens being processed in 2014.

In keeping with the 1999 City Council direction and the Council approved Parks Plan
(2013), the Community Gardens Program will continue to focus on the goal of
establishing at least one community garden in each ward of the city. Parks, Forestry &
Recreation will expand the educational component of the program by increasing the
number of workshops delivered and seeking additional opportunities to share information
with the public.

Financial Impact
Thereis no financial impact contained in this report.

DECISION HISTORY

At the June 23, 2014 meeting of the Parks and Environment Committee, the Committee
referred item 2014-PE28.7, to the Acting General Manager, Parks, Forestry &
Recreation, for areport on the number of established community gardensin the City to
the August 15, 2014 Parks and Environment Committee meeting.
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ISSUE BACKGROUND

The Community Gardens Program was established in 1997 as a partnership between
Toronto Parks, Forestry & Recreation, FoodShare, and Toronto Public Health (Food
Policy Council). Together the Program created the “ Just Grow It” youth training and
mentoring project, where 14 youth were hired to help neighbourhood organizations
establish community gardensin local parks, while the youth devel oped life and
horticultural skills.

Recognizing the social and environmental value of community gardens, City Council
endorsed the Community Garden Action Plan in 1999, which seeksto establish a
community garden in every ward. Since then, community gardening has also become a
key component of numerous City strategies to build a sustainable, healthy, and inclusive
Toronto, including the Environmental Plan (2000), Food and Hunger Action Plan (2001),
Climate Change, Clean Air & Sustainability Action Plan (2007), Toronto Official Plan
(2010), Toronto Food Strategy (2010), GrowTO: An Urban Agriculture Action Plan for
Toronto (2012) and Parks Plan (2013).

The City of Toronto also offers children’'s gardening eco programs and allotment gardens.
The children’s gardening eco programs educate children and families about
environmental, physical and social health by providing avariety of food growing and
cooking opportunities. Using Toronto’ s gardens, parks and ravines, children are able to
explore and investigate an outstanding urban natural environment.

Allotment gardens are spaces where residents may grow food for themselves and their
families. Residents apply for and pay a seasonal fee for a Parks, Forestry & Recreation
allotment garden plot. Allotment gardens are an important part of athriving urban
agriculture movement in Toronto; which includes farmers markets, bake ovens, and a
variety of other activities that are cultivating a healthier, more sustainable city.

COMMENTS

Status of Community Gardens

To date, there are 60 community gardens on lands owned or managed by Parks, Forestry
& Recreation and 2 outstanding requests for new community gardens being processed in
2014. These proposed two locations are: Ravina Community Garden (Ward 13) and
West Lodge Park (Ward 14).

Community Garden Implementation

In order to establish a community garden in a park, a group of local residents/agencies
would need to be identified as the main governing body that takes responsibility for
ensuring the upkeep and maintenance of the garden. The group would need to follow our
community garden application and implementation process which takes approximately 9
months to complete.
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The main steps of this process involve: submission of an application proposal, site
meeting with Parks staff to select a suitable location for the garden, community
consultation meeting organized through the Ward Councillor's office, soil testing and
garden installation.

Challenges to Community Garden Implementation

Some concerns have been raised about the implementation process for community
gardens taking along time to complete with too many steps. Our community garden
implementation process ensures community groups have the capacity to maintain
community gardens over the long term through committed membership, sound
governance, and effective volunteer engagement. The process also provides an
opportunity for all community stakeholders to participate in decision-making about
proposed gardens.

The primary challenge to community garden installation is often group capacity. Some
community groups do not have the capacity to complete the process due to a number of
factors such as changes in group leadership, decline in membership commitment, and
inability to enlist stakeholder support. In addition, site history and conditions of potential
community garden locations may have a bearing on the length of time it takes to

compl ete the implementation process.

Community Gardens

# of community gardens (See Appendix A) 60
# of new community gardensin process 2
# of community garden volunteers engaged annually ~1,800 - 7,200
# of wards with community gardens 28

Children's Gardening Eco Programs

# of children's gardens (See Appendix B) 13
# of children's gardening eco program sites 20
# of children's garden eco program volunteers 160
# of wards with children's gardens 11

Allotment Gardens

# of allotment gardens (See Appendix C) 13
# of alotment garden plots 1,684
# of wards with allotment gardens 12
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CONCLUSION

Investment and activities over the next five years will focus on achieving the goal of one
community garden per ward, and on garden renewal and repair. Emphasis will also be
placed on further expanding the reach and impact of the program through enhanced
public interpretation and education.

CONTACT

Garth Armour, Manager, Horticulture and Greenhouses, Parks, Forestry & Recreation,
Tel: 416-392-0360, Fax: 416-338-1057, E-mail: garmour @toronto.ca

Solomon Boyé, Supervisor, Community Gardens & Urban Farms, Parks, Forestry &
Recreation, Tel.: 416-392-7800, Fax: 416-392-1335, E-mail: shoye@toronto.ca

SIGNATURE

Janie Romoff
Acting General Manager
Parks, Forestry & Recreation

ATTACHMENTS
Appendix A — Community Garden Locations

Appendix B — Children's Garden L ocations
Appendix C — Allotment Garden L ocations
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Community Garden Location Information
Panorama Park Community Garden
31 PANORAMA COURT
Toronto, ON M9V 4E3 Ward 1 Etobicoke North
Jamestown Community Garden
10 RAMPART ROAD
Toronto, ON M9V 4L9 Ward 1 Etobicoke North
Bell Manor Park Community Garden
323 PARK LAWN ROAD
Toronto, ON M8Y 3K3 Ward 5 Etobicoke L akeshore
New Horizons Community Garden
3216 BLOOR STREET WEST
Toronto, ON M8X 1E1 Ward 5 Etobicoke L akeshore
Cronin Park Community Garden.
404 BURNHAMTHORPE ROAD
Toronto, ON M9B 2A8 Ward 5 Etobicoke Lakeshore
Oakdale Community Garden
350 GRANDRAVINE DRIVE
Toronto, ON M3N 1J4 Ward 8 York West
Rockford Park Community Garden
70 ROCKFORD ROAD
Toronto, ON M2R 3A7 Ward 10 York Centre
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Emmett Ave. Community Garden
101 EMMETT AVENUE
Toronto, ON M6M 1V7 Ward 11 Y ork South — Weston

Rockcliffe Demonstration and Teaching Garden and Greenhouses
301 ROCKCLIFFE BOULEVARD
Toronto, ON M6N 5G6 Ward 11 Y ork South —Weston

Peer Nutrition Community Garden
301 ROCKCLIFFE BOULEVARD
Toronto, ON M6N 5G6 Ward 11 Y ork South — Weston

Rockcliffe Juniors Garden
301 ROCKCLIFFE BOULEVARD
Toronto, ON M6N 5G6 Ward 11 Y ork South —Weston

Unison Health & Community Services Community Garden
746 JANE STREET
Toronto, ON M6N 4B2 Ward 11 Y ork South — Weston

HOPE Garden
212 COWAN AVENUE
Toronto, ON M6K 2N6 Ward 14 Parkdale - High Park

Y outh Garden
185 CLOSE AVENUE
Toronto, ON M6K 2V6 Ward 14 Parkdale - High Park

Leila Lane Community Garden
2A FLEMINGTON ROAD
Toronto, ON M6A 2N4 Ward 15 Eglinton — Lawrence

Amaranth Community Garden
2A FLEMINGTON ROAD
Toronto, ON M6A 2N4 Ward 15 Eglinton — Lawrence

Flemington Community Garden
2A FLEMINGTON ROAD
Toronto, ON M6A 2N4 Ward 15 Eglinton — Lawrence

Varna Community Garden
2A FLEMINGTON ROAD
Toronto, ON M6A 2N4 Ward 15 Eglinton — Lawrence

Lawrence Heights Community Garden
5 REPLIN ROAD
Toronto, ON M6A 2M8 Ward 15 Eglinton — Lawrence

Eglinton Park Heritage Garden.
200 EGLINTON AVENUE WEST
Toronto, ON M4R 1A7 Ward 16 Eglinton — Lawrence

Earlscourt Park Community Garden
1200 LANSDOWNE AVENUE
Toronto, ON M6H 328 Ward 17 Davenport

Perth - Dupont Community Garden.
431 PERTH AVENUE
Toronto, ON M6P 3X2 Ward 18 Davenport

Staff report for information on Community Garden Action Plan Progress



Dufferin Grove Community Gardens
875 DUFFERIN STREET
Toronto, ON M6H 4J3 Ward 18 Davenport

Trinity Bellwoods Community Garden
1053 DUNDAS STREET WEST
Toronto, ON M6J 1G3 Ward 19 Trinity Spadina

Fred's Wildflower Garden
155 ROXTON ROAD
Toronto, ON M6J 2Y4 Ward 19 Trinity Spadina

Irene Park Horticulture Community Garden
760 SHAW STREET
Toronto, ON M6G 1IM2 Ward 19 Trinity Spadina

Northumberland Community Garden
770 OSSINGTON AVENUE
Toronto, ON M6G 3V1 Ward 19 Trinity Spadina

Christie Pits Community Garden
750 BLOOR STREET WEST
Toronto, ON M6G 3K4 Ward 19 Trinity Spadina

Huron St. Garden
180 HURON STREET
Toronto, ON M5T 2B4 Ward 20 Trinity Spadina

Ecology Park Community Garden
10 MADISON AVENUE
Toronto, ON M5R 2S1 Ward 20 Trinity Spadina

Alexandra Park Diversity Garden
275 BATHURST STREET
Toronto, ON M5T 2W6 Ward 20 Trinity Spadina

Scadding Court Urban Agriculture Program
707 DUNDAS STREET WEST
Toronto, ON M5T 2W6 Ward 20 Trinity Spadina

Alex Wilson Community Garden
552 RICHMOND STREET WEST
Toronto, ON M5V 1T1 Ward 20 Trinity Spadina

Hillcrest Park Community Garden
950 DAVENPORT ROAD
Toronto, ON M6G 4C6 Ward 21 St. Paul's

Garrison Creek Park Community Garden.
1090 SHAW STREET
Toronto, ON M6G 4B4 Ward 21 St. Paul's

Cedarvale Park Community Children's Garden
443 ARLINGTON AVENUE
Toronto, ON M6C 3A4 Ward 21 St. Paul's

Frankel Lambert Park Community Garden
340 CHRISTIE STREET
Toronto, ON M6G 3Y1 Ward 21 St. Paul's
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Ben Nobleman Park Community Orchard
1075 EGLINTON AVENUE WEST
Toronto, ON M6C 2E1 ~ Ward 21 St. Paul's

Oriole Park Community Garden
201 ORIOLE PARKWAY
Toronto, ON M5P 2H4 Ward 22 St. Paul's

Parkview Neighbourhood Garden
293 DORISAVENUE
Toronto, ON M2N 3Y2  Ward 23 Willowdale

Flemingdon Park Community Garden
150 GRENOBLE DRIVE
Toronto, ON M3C 1E3  Ward 26 Don Valley West

Thorncliffe Park Garden Club Community Garden
50 BETH NEALSON DRIVE
Toronto, ON M4H 1IM6 Ward 26 Don Valley West

Thorncliffe Family Garden.
46 THORNCLIFFE PARK DRIVE
Toronto, ON M4H 1J7 Ward 26 Don Valley West

Moss Park Community Kitchen Garden
150 SHERBOURNE STREET
Toronto, ON M5A 2R6  Ward 27 Toronto Centre — Rosedale

Prospect St. Community Garden
35 PROSPECT STREET
Toronto, ON M4X 1C9 Woard 28 Toronto Centre — Rosedale

Regent Park Community Garden
620 DUNDAS STREETT EAST
Toronto, ON M5A 354 Ward 28 Toronto Centre — Rosedale

Winchester Square Park Community Garden
474 ONTARIO STREET
Toronto, ON M4X 1M7 Ward 28 Toronto Centre — Rosedale

Greenwood Park Community Garden
150 GREENWOOD AVENUE
Toronto, ON M4L 2P8 Ward 30 Toronto Danforth

East Y ork Community Garden
9HALDON AVENUE
Toronto, ON M4C 4P5 Ward 31 Beaches - East Y ork

Ashbridges ECO Community Garden
101 COXWELL AVENUE
Toronto, ON M4L 3B3 Ward 32 Beaches - East Y ork

Dallington Pollinators Community Garden
39 GLENTWORTH ROAD
Toronto, ON M2J1Y2 Ward 33 Don Valley East

Prairie Drive Park Community Gardens (two gardens)
70 PRAIRIE DRIVE
Toronto, ON M1L 1L5 Ward 35 Scarborough Southwest
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Scarborough Village Community Garden
3630 KINGSTON ROAD
Toronto, ON M1M 1R9 Ward 36 Scarborough Southwest

Chester Le Olive Garden
255 CHESTER LE BOULEVARD
Toronto, ON M1W 2K7 Ward 39 Scarborough — Agincourt

Neilson Park Community Garden
1575 NEILSON ROAD
Toronto, ON M1B 5Z7 Ward 42 Scarborough - Rouge River

Littles Road Park Community Garden
30 LITTLESROAD
Toronto, ON M1B 5C5 Ward 42 Scarborough - Rouge River

Roots of Scarborough East (ROSE) Community Garden.
4040 LAWRENCE AVENUE EAST
Toronto, ON M 1E 2R2 Ward 43 Scarborough East

Bob Hunter Green Space Community Garden
205 GENERATION BOULEVARD
Toronto, ON M1B 2V1 Ward 44 Scarborough East
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Appendix B —Children's Garden L ocations
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Children's Garden L ocation Infor mation

Edgehill House Children's Garden
61 EDGEHILL ROAD
Toronto, ON M9A 4N1 Ward 4 Etobicoke Centre

Hilltop Community School/ Chapman Valley Park Children's Garden
35 TREHORNE DRIVE
Toronto, ON M9P 1N8 Ward 4 Etobicoke Centre

James S. Bell CS/Long Branch Park Children's Garden
90 THIRTY FIRST STREET
Toronto, ON M8W 3E9 Ward 06 Etobicoke-L akeshore

Power House RC/Colonel Samuel Smith Park Garden
65 COLONEL SAMUEL SMITH PARK DRIVE
Toronto, ON M8V 4B6 Woard 6 Etobicoke-L akeshore

Gord & Irene Risk Community Centre Children's Garden
2650 FINCH AVENUE WEST
Toronto, ON M9M 3A3 Ward 7 Y ork West

Oakdale Community Centre Children's Garden
350 GRANDRAVINE DRIVE
Toronto, ON M3N 14 Ward 8 York West

L awrence Heights Community Centre Children's Garden
5 REPLIN ROAD
Toronto, ON M6A 2M8 Ward 15 Eglinton-Lawrence

Riverdale Farm Children's Garden Garden
201 WINCHESTER STREET
Toronto, ON M4X 1B8 Ward 28 Toronto Centre-Rosedale
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St. Lawrence CRC/Princess Park Children’s Play Garden
230 THE ESPLANADE
Toronto, ON M5A 4J6 Ward 28 Toronto Centre-Rosedale

Toronto Idands/Franklin Children’s Garden
9 QUEENS QUAY WEST
Toronto, ON M5J2H3 Ward 28 Toronto Centre-Rosedale

Don Montgomery Community Recreation Centre Children's Garden
2467 EGLINTON AVENUE EAST
Toronto, ON M1K 2R1 Ward 35 Scarborough Southwest

Ellesmere Community Centre Children's Garden
20 CANADIAN ROAD
Toronto, ON M1R4B4  Ward 37 Scarborough Centre

Milliken Park Community Recreation Centre Children's Garden
4325 MCCOWAN ROAD
Toronto, ON M1V 4P1  Ward 41 Scarborough-Rouge River

Staff report for information on Community Garden Action Plan Progress
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Appendix C — Allotment Garden L ocations
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Allotment Gardens L ocation I nformation

Riverlea Greenhouse - Indoor Allotment Garden
919 SCARLETT ROAD

Toronto, ON M9P 2V3 Ward 2 Etobicoke North
Stoffel Drive Allotments

30 STOFFEL ROAD

Toronto, ON M9W 1A8 Ward 2 Etobicoke North
West Deane Allotments

410 MARTINGROVE ROAD

Toronto, ON M9B 4L9 Ward 3 Etobicoke Centre
Four Winds Allotments

20 FOUR WINDS DRIVE

Toronto, ON M3J1K7 Ward 8 York West

Marie Baldwin Park/Y ork Allotments

746 JANE STREET

Toronto, ON M6N 4B2 Ward 11 Y ork South — Weston
High Park Allotment Gardens

1873 BLOOR STREET WEST

Toronto, ON M6R 2Z3 Ward 13 Parkdale-High Park
Silverthorne Allotments

40 SILVERTHORN AVENUE

Toronto, ON M6N 338 Ward 17 Davenport
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Bishop Allotment Gardens
204 BISHOP AVENUE
Toronto, ON M2M 4L3 Ward 24 Willowdale

Leslie Street Allotments
8 LESLIE STREET
Toronto, ON M4M 3H7 Ward 30 Toronto Danforth

Jonesville Allotments
50 JONESVILLE CRESCENT
Toronto, ON M1L 2T3 Ward 34 Don Valley East

Givendale Allotments
1 GIVENDALE ROAD
Toronto, ON M1K 2V1  Ward 37 Scarborough Centre

Cornell/Campbell Allotments

Near Markham Road and Eglinton

3620 KINGSTON ROAD

Toronto, ON M1M 1R9 Ward 38 Scarborough Centre

Daventry Allotments

Near Markham and Ellesmere

1 DAVENTRY ROAD

Toronto, ON M1H 2B5 Ward 38 Scarborough Centre
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