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FOREWORD

Building in the North is indeed more demanding than building in more temperate climates. The
"Good Building Practice for Northern Facilities 2019" guidebook serves to illustrate the technical
differences encountered when building in the cold northern environment. It is aimed at providing
all groups involved with buildings - building developers, building designers, building constructors,
suppliers, and administrators and operators - with a comprehensive set of practical recommended
technical best practice northern building guidelines.

The "Good Building Practice for Northern Facilities 2019" updates northern construction
recommended best practice by incorporating 10 years of changed codes and standards since the
previous 2009 edition, and adds new sections for Civil, Environmental, Geotechnical, and HBMA
considerations, as well as updating recommendations for more sustainable development and
improved energy conservation for all northern buildings.

The recommended best practices format of the "Good Building Practice for Northern Facilities 2019"
renews the challenge to builders and designers to be innovative when applying recommended best
practices. Building constructors and designers are encouraged to present alternatives to the
recommended best practices found in the new edition of the guidebook, and share in the continued
renewal of the guidebook by presenting new or innovative ways of resolving technical problems,
reducing building life-cycle cost, and improving building energy conservation.

The "Good Building Practice for Northern Facilities 2019" was developed then refined by
incorporating input from building designers, building contractors, suppliers, facility operators,
members of the general public, research consultants, Infrastructure and other GNWT department
staff, who worked together to achieve a consensus regarding northern building practices that are
appropriate, economic and realistic.

The "Good Building Practice for Northern Facilities 2019" goes beyond the four stated objectives of
safety, health, accessibility for persons with disabilities, and fire and structural protection of
buildings in the National Building Code of Canada 2015 and the National Fire Code of Canada 2015,
both adopted in the NWT by the NWT Fire Prevention Act and Regulations.

- FOREWORD
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The "Good Building Practice for Northern Facilities 2019" supplements the minimum stated
objectives of the building and fire codes, specifically when experience and information gathered
from members of the northern building development and management community indicate that;

e when there is a demonstrated economic value benefit to northern building durability and
energy conservation, to be gained by incorporating specific products, systems or methods,
those features are recommended to be incorporated;

e more technically sustainable practices are needed to be applied in northern building, relative to
the minimal requirements of the National Building Code of Canada 2015 and the National Fire
Code of Canada 2015 applied in more temperate regions;

e code requirements should be clarified to take into account differences in northern community
climate factors, infrastructure and services; and

e Northern building development and operation experience has demonstrated that conditions
particular to remote northern communities require an approach different from typical
Canadian building industry practice.

We are confident that all northern builders will find the “"Good Building Practice for Northern

Facilities 2019" to be an indispensable guidebook, and challenge users to contribute towards its
further development in the next edition.

(Sign)

FOREWORD 5
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GENERAL BUILDING
OBJECTIVES

INTRODUCTION

The primary objective of Good Building Practice for Northern Facilities is to provide a technical
reference handbook to help building developers produce the best value in northern buildings.
Buildings designed specifically for the northern climate and physical site parameters, for minimum
capital cost consistent with lowest life cycle cost, will provide ongoing economic service and good
quality accommodation for program delivery. The goal of Good Building Practice for Northern
Facilities is to incorporate proven methods and materials, while supporting improved building
performance and new technology.

A - GENERAL BUILDING OBJECTIVES | INTRODUCTION
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Al LOCAL RESOURCES

Construction projects provide important opportunities for communities to gain experience in
building development. Input by community residents can provide valuable information on project
definition and construction methodology. Local expertise can benefit building design with
information on snow drifting patterns, preferred orientations, anticipated use patterns and
examples of successful materials or methods. Local contractors and certified trades persons
typically present the best value for initial construction and ongoing maintenance, by being both
familiar with local conditions and near at hand to the building, and able to provide local labour.

1.1 EQUIPMENT SUPPLIES AND PRODUCTS

The use of locally available equipment, supplies and products benefits the community and can
reduce construction costs. Bringing specialized equipment into most communities is extremely
expensive. Building design and construction methods should be suitable for available equipment,
and where possible locally available supplies and products.

1.2 OPERATION AND MAINTENANCE

Given the growing number of building projects and the limited numbers of experienced trades
persons in the North, new building construction should be seen as an opportunity to develop
building maintainers in the community.

A - GENERAL BUILDING OBJECTIVES | Al - LOCAL RESOURCES
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A2 TOTAL SERVICE LIFE COST or TOTAL COST OF OWNERSHIP

Wherever alternative designs are considered, the alternative representing the lowest total service
life cost is recommended to be selected. Wherever alternatives are shown to have the same total
service life cost, the alternative with the lowest capital cost is recommended to be selected. The
total service life costing should be based on the expected design service life of the building and its
systems. For comparative purposes a 40 year design service life is recommended, corresponding to
the “Medium Life” category of 29 to 49 years specified in Table 2 of “Guideline on Durability in
Buildings”, CSA Standard S478-95(2001). Refer to GBP G4.4, “Durability”.

The goal should be to balance other project development considerations, such as, for example,
where direct benefits to the community will be realized (e.g., incorporating locally available
materials); or where a product preference is stated in another GBP article, with current cost and
technical performance capacity to support the design service life.

- A2 - TOTAL SERVICE LIFE COSTS | A- GENERAL BUILDING OBJECTIVES
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A3 APPROPRIATE TECHNOLOGY

To achieve the previously described goals and produce buildings that perform well and keep
occupants comfortable, several basic principles have evolved. These principles can help guide
building choices, to ensure they are appropriate for northern conditions.

3.1 SIMPLICITY AND EFFICIENCY

Available funding dictates "lean" buildings. It is recommended all building design solutions strive
to:

e Minimize enclosed volumes and building perimeter for the required floor areas;

e Provide efficient program delivery by careful planning of related activity areas using
uncomplicated floor plan layouts;

e Provide adequate and well-planned but efficient service and circulation areas;
e Plan for future expansion as simply as possible without major disruption to building users.
In terms of detailed development, the building design solution is recommended to:

e be kept simple to improve the speed of construction in a curtailed construction season and
to offer greater opportunity for employment of local trades persons and labourers;

e incorporate materials and methods that will permit quality construction under adverse
environmental conditions in a curtailed construction season;

e limit the variety of materials and minimize the number of specialized trades required on the
project;

e ensure procedures needed to operate and maintain the building can be put into practice
using readily available labour, maintenance products and equipment.

3.2 RELIABILITY

Essential building systems like heating, ventilation and fire protection must be reliable in the harsh
winter conditions of the NWT. Standby equipment and installations that facilitate quick repairs are
an essential characteristic of building systems. Building components, including interior and exterior

A - GENERAL BUILDING OBJECTIVES | A3 - APPROPRIATE TECHNOLOGY 5
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finishes, must also be rugged enough to withstand the conditions to which they are exposed
without the need for frequent or specialized repairs. Any equipment or system that needs servicing
by specialized trades people or parts that are difficult to obtain, is not recommended, though at
times unavoidably necessary.

3.3 STANDARDIZATION

The intent of Good Building Practice for Northern Facilities is to standardize system elements based
on proven successes, so that the final product is cost effective, energy efficient, readily operable and
maintainable by local people. Given the vast size and regional variation within the NWT, buildings
must respond to differences in:

e community settings

e climatic zones

e transportation systems
e site conditions

Variations to recommendations reflecting local or regional differences and preferences are noted in
this document where applicable.

3.4 DURABILITY

A basic durability requirement that helps buildings achieve lowest total service life cost is cited in
“Guideline on Durability in Buildings”, CSA Standard S478-95(2001). Total service life cost includes
necessary repairs and renovations during the design service life. The Basic Durability Requirement
states, “Buildings and their components shall be conceived, designed, constructed, operated and
maintained in such a way that, under foreseeable environmental conditions, they maintain their
required performance during their design service life. The predicted service life of buildings and
building components and assemblies should meet or exceed their design service life. In the event of
renovation, the design service life of the revised structure shall be reconsidered”.

Essentially a conservation requirement, basic durability requirements apply to building operation
and maintenance, in addition to initial construction. In the event of repairs necessary to correct
damage or premature deterioration, the repairs shall be designed, constructed, and maintained to
provide the required performance over the design service life agreed upon between the Owner and
the Designer.

A3 - APPROPRIATE TECHNOLOGY | A- GENERAL BUILDING OBJECTIVES
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3.5 COMMISSIONING

Durability and quality assurance can be assessed in advance of building operation commencement
by commissioning. Commissioning of northern buildings is recommended for assuring the building
can perform adequately in the harsh climate conditions of the northern environment.
Commissioning tests and verifies the operation and performance of building systems, subsystems
and components at the completion of construction, but actually commences early in the
development, design and construction process.

“Commissioning GNWT Funded Buildings”, an advisory document explaining commissioning, is a
good example of recommended commissioning procedures developed to meet northern conditions
and can be found at (http://www.pws.gov.nt.ca/pdf/publications/CommissionBldg.pdf).

A - GENERAL BUILDING OBJECTIVES | A3 - APPROPRIATE TECHNOLOGY 7
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A4 OTHER DESIGN CONSIDERATIONS

4.1 ARCHITECTURAL CONSIDERATIONS

[t is not the intent of Good Building Practice for Northern Facilities to prescribe any particular form
or style of northern building. Rational application of good design principles in response to
programmatic, climatic and available resources will generate practical northern building style.
Developing a particular architectural style appropriate for buildings in the north is a real challenge
to designers.

Previous suggestions that buildings should fit into the immediate site unobtrusively, with the
massing and finishes related to the context of the community still apply. Although this can be a
justifiable design approach, it is nearly impossible to achieve in many small northern communities
when adding large new buildings. To be successful, it is recommended a design thoroughly address
the following concerns:

e the design must communicate the function of the building so its use is obvious and visually
apparent to all community members;

e the design should incorporate recognizable local symbols appropriate to the design;
e colours, materials and forms are selected to support and enhance other design decisions;

e scale and bulk appearance of the building should be consistent with the building’s intended
use and other buildings nearby;

e whether it blends into, contrasts with or dominates a site, the relationship of the building to
the site should be consistent with its function and local traditions for access under all
weather conditions for all community residents for maintenance as well as general public
access;

e whether itis private, public, friendly or decorous, the relationship of the building to the
public access routes like streets should be consistent with the function and local traditions
for access, including vehicle parking consistent with community vehicle use;

e whether they contrast with or are similar to adjacent buildings, the relationship between
buildings should allow clear access for safety and maintenance consistent with the building

functions.

Finally, the design of northern buildings must strike a balance between buildings that are
stylistically appropriate in small communities, and the demand for buildings that are energy

- A4 - OTHER DESIGN CONSIDERATIONS | A- GENERAL BUILDING OBJECTIVES

Rev. 08/02/2019 10:33 AM




Feb 08, 2019 (Draft) | GOOD BUILDING PRACTICE FOR NORTHERN FACILITIES - FOURTH EDITION a

efficient, and simple to build and maintain. This is generally achieved by using uncomplicated
shapes for doors and windows, and simple uncomplicated roof shapes that minimize snow and ice
accumulation.

4.2 OTHER RELATED DOCUMENTS

Design encompasses a number of activities within architecture and engineering. During the design
phase of any project several documents are produced, each with a specific objective. Good Building
Practice for Northern Facilities provides recommended best practice performance criteria,
preferred materials or methods, and logistical considerations as a technical supplement to other
related documents such as functional programs, specifications and pre-design documents like space
programs. The following provide examples of the distinctions that can be made between the
documents:

Document Example of Contents

Functional Program a coffee maker and small appliances such
as a toaster and microwave oven will be
used

GBP (electrical) recommends use of split receptacles

wherever coffee making is anticipated

Specifications “Flooring to be 4.5 mm thick Mondoflex by
Mondo Rubber”
GBP Recommends sports flooring may be either

PVC or rubber depending on the type of use
the floor will have

Submission Requirements provide consumption estimates for heating
and electricity

GBP provides recommended energy
consumption targets

The objective of Good Building Practice for Northern Facilities 2009 is to provide a benchmark of
technically effective design choices bridging from the intent of the functional program to the myriad
of technical solutions available.

A - GENERAL BUILDING OBJECTIVES | A4 - OTHER DESIGN CONSIDERATIONS
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4.3 GEOTECHNICAL VERIFICATION OF SITE STRUCTURAL CAPACITY

A geotechnical investigation is recommended to be conducted for all northern facilities in order to
determine the structural capacity, recommended foundation structural alternatives, and identify in
advance of design building durability influences, like surface and ground water presence.

The great variability of site conditions in the NWT, including many of the conditions found in
different kinds of permafrost types, and the potential that the permafrost may thaw, or warm
sufficiently within the design service life of the structure, requires addressing larger and different
number of technical issues than is required in the design of foundations in southern Canada with
temperate climate. Permafrost is a temperature description of the ground being at or below zero
degrees Celsius for at least two consecutive years. It does not describe the ground materials or soils,
which may vary from bedrock and ice free gravels, to ice rich soils and even ice.

The geotechnical investigation is recommended to include the assessment of the current ground
temperature and expected climate warming during the life span of the structure. It has to address
the availability of construction materials and schedule, tolerance of the structure to differential
settlement and surface drainage that may affect the thermal regime of the foundation.

For larger structures subsurface geotechnical investigation in fine grained frozen soils with ground
temperature above - 6°C should be sufficiently deep enough to obtain temperature and soils
typification data to allow considerations of different foundation design options. The reference
publication, Geotechnical Site Investigation Guidelines for Building Foundations in Permafrost,
developed by Dr. Igor Holubec for GNWT Public Works & Services, completed in 2009, is available
at the “Publications” section of GNWT Public Works & Services Asset Management Division web

page.

4.4 UNIVERSAL ACCESSABILITY — BARRIER FREE DESIGN

The policy of inclusivity for all northerners to benefit from access to northern buildings is
supported by the National Building Code of Canada 2010 Div. B. Section 3.8, “Barrier-Free Design”.
All northern buildings to which the general public has access are recommended to meet these
requirements as a minimum.

Because of the wide variation of local weather conditions across the north, barrier-free access
ramps are recommended to be installed including weather protection appropriate for the local
weather conditions of the community in which the building is located. Snow and ice build-up can be
reduced by canopy extensions and orientation to avoid snow-drifting. Surface materials should be
selected for ease or snow and ice removal as well as meeting traction characteristics for wheel
chairs, walkers, canes and crutch tips.

10 A4 - OTHER DESIGN CONSIDERATIONS | A- GENERAL BUILDING OBJECTIVES
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4.5 ASSET SECURITY

The inclusion of security considerations into the design of northern buildings is best done during
the initial stages of project planning. That way security measures are incorporated into all building
systems and subsystems early in the design process, assuring a high value being assigned to them.

The selection of security measures specified for a building should consider the costs of security in
relation to capital and operating costs, and any potential restriction on service program delivery
capacity. The combination of security measures and flexibility for increasing or decreasing levels of
security in keeping with program requirements can be considered for the most cost effective
protection.

A - GENERAL BUILDING OBJECTIVES | A4 - OTHER DESIGN CONSIDERATIONS 11

Rev. 08/02/2019 10:33 AM



ﬁ GOOD BUILDING PRACTICE FOR NORTHERN FACILITIES - FOURTH EDITION | Feb 08, 2019 (Draft)

A5 CODES AND REGULATIONS

5.1 NATIONAL BUILDING CODE OF CANADA and NATIONAL FIRE CODE OF
CANADA

The National Building Code of Canada 2010 and the National Fire Code of Canada 2010 have been
adopted without change in the NWT, in the NWT Fire Prevention Regulations enabled by the NWT
Fire Prevention Act. The Authority Having Jurisdiction is the Northwest Territories Fire Marshal,
operating from the Office of the Fire Marshal at the Department of Municipal and Community
Affairs in Yellowknife.

The Fire Prevention Act and Regulations can be found at

http://www.justice.gov.nt.ca

Bulletins from the Office of the Fire Marshal
Bulletins from the Office of the Fire Marshal clarify NBC requirements, or give notices of
exemptions acceptable to the Fire Marshal. Copies are available through the Office of the Fire

Marshal in Yellowknife, and Regional offices, and at

http://www.maca.gov.nt.ca

5.2 NATIONAL ENERGY CODE of CANADA for BUILDINGS 2011

The “Model National Energy Code of Canada for Buildings 1997” was published in 1997, but it has
not been adopted by the NWT. A new version, “The National Energy Code of Canada for Buildings
20117, available in 2011, will continue to include both prescriptive and performance compliance
methods for determining building energy consumption conformance to recommended performance
benchmarks. For more detailed information, refer to GBP Article G-3, “Energy Management”.

5.3 MUNICIPAL BYLAWS

All municipal bylaws and ordinances must be observed in the design and construction of facilities in
the NWT. Construction outside of a municipality on Commissioner’s Land is regulated directly
through the Department of Municipal and Community Affairs (MACA).

A5 - CODES AND REGULATIONS | A- GENERAL BUILDING OBJECTIVES
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5.4 DESIGN PROFESSIONALS

e Professional Engineers

The practice of Engineering is regulated by the Northwest Territories and Nunavut Association
of Professional Engineers and Geoscientists. (NAPEG), under the authority of the “Engineering
and Geoscience Professions Act”. The act can be found at http://www.justice.gov.nt.ca and the
web site of NAPEG at http://www.napeg.nt.cal/.

e Professional Architects

In the NWT, the Practice of Architecture is regulated under the “NWT Architect’s Act”, and
through the Northwest Territories Association of Architects (NWTAA). The act can be found at
http://www.justice.gov.nt.ca and the web site of the NWTAA at www.nwtaa.ca.

e Professional Landscape Architects

In the NWT, the Practice of Landscape Architecture is conducted by members of the NWT
Association of Landscape Architects (NWTALA). The Association can be reached at NWT
Association of Landscape Architects, P. O. Box 1394, Yellowknife NT, X1A 2P1.

A - GENERAL BUILDING OBJECTIVES | A5 - CODES AND REGULATIONS
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5.5 SI METRIC REQUIREMENTS

All new construction in the NWT is recommended to be designed in SI metric units because the
NBCC 2010 and NFCC 2010, as well as the standards and design data referred to in them, are
designated in metric SI units. Actual materials may be designated in metric or feet and inches, and
soft conversion to metric is acceptable.
Note that this requirement may be relaxed when these guidelines are applied to renovation projects
and where the original documents are in feet and inches measures: either metric or feet and inches
measure are recommended to be considered for use in that case.
e Soft conversion

Physical size remains unchanged. Products are described to the nearest metric unit.

For example, a 24 x 48 (inches) ceiling tile is 610 mm by 1220 mm (actual size).
e Hard conversion

Physical sizes are changed and products designated in metric.

For example, a 24 x 48 (inches) ceiling tile is changed slightly in size to become 600 mm x 1200
mm (actual size).

14 A5 - CODES AND REGULATIONS | A- GENERAL BUILDING OBJECTIVES
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ENVIRONMENTAL
REGULATIONS /
PERMITTING

INTRODUCTION

While planning infrastructure projects in the Northwest Territories there are a number of
environmental regulations that must be taken into consideration. Projects must be in conformity of
the Mackenzie Valley Resource Management Act, Waters Act, the Regional Land Use Plans, and the
Land Claims, both settled and unsettled. These regulations will affect the projects timing schedules;
therefore they should be acknowledged and included in the planning of projects well in advance.

B - ENVIRONMENTAL REGULATIONS / PERMITTING | INTRODUCTION
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Bl ENVIRONMENTAL REGULATORY CONDITIONS

Considerations related Environmental Regulatory Conditions in the NWT include:

e (Canadian Standard Association for Phase 1 and 2 Environmental Site Assessment
e Mackenzie Valley Resource Management Act

e Waters Act

e Land Claims

e Land Use Plans

1.1 ENVIRONMENTAL SITE ASSESSMENT

When undergoing an Environmental Site Assessment to determine site conditions, the Canadian
Standard Association guidelines must be followed. This includes the Phase 1 ESA CSA Z768-01 and
Phase 2 ESA CSA Z769/00. Refer to Chapter C - Environmental Site Assessments.

1.2 LAND AND WATER USE

Land and Water use is regulated by the 4 Land and Water boards in the NWT. These consist of the
Mackenzie Valley Land and Water Board, Sahtu Land and Water Board, Wekeezhii Land and Water
Board, and the Gwich’'in Land and Water Board. When considering building infrastructure, the
development must be in compliance with the Mackenzie Valley Resource Management Act, Waters
Act, Land Claims, and the Various Land Use Plans.

1.2.1 Mackenzie Valley Resource Management act

The Mackenzie Valley Resource Management Act (https://laws-lois.justice.gc.ca/PDF/M-0.2.pdf)
and the Mackenzie Valley Land Use Regulations (https://laws-lois.justice.gc.ca/PDF/SOR-98-
429.pdf) are the guiding documents for land use, including the development of infrastructure. The
Land and Water Board websites have various documents to assist with the land use permit
applications, including the Guide to land use permitting process
(https://glwb.com/sites/default/files/documents /MVLWB%20Guide%20t0%20the%20Land%20
Use%20Permitting%20Process%20-%20Jun%201_13.pdf)

Criteria for a Land Use Permit include the use of explosives, use of vehicles or machines, storage of
fuel, and machinery for moving earth or clearing land. A full description of land use permit criteria
can be found within the Mackenzie Valley Land Use Regulations.

B - ENVIRONMENTAL REGULATIONS / PERMITTING | B1 - ENVIRONMENTAL REGULATORY CONDITIONS
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1.2.2 Waters Act

The Waters Act (https://www.justice.gov.nt.ca/en/files/legislation/waters/waters.a.pdf), the
Waters Regulations (https://mviwb.com/sites/default/files/documents/TAB%207%20-
%20Waters%20Regulations%20-%202014.pdf) and the Mackenzie Valley Federal Areas Water
Regulations (https://laws-lois.justice.gc.ca/PDF/SOR-93-303.pdf) are the guiding documents for
water use, including the association of the development of infrastructure. The Land and Water
boards have various documents to assist with the water licence application process, including the
guide to completing water licence applications to the Mackenzie valley land and water board
(https://glwb.com/sites/default/files/documents/Water%20License%20Apps%20Guide%200ct
%202003%20-%20Revised%20]Jul29-15.pdf)

The criteria for a Type “A” Water Licence is the use of more than 300 cubic metres per day.
The criteria for a Type (B) Water Licence include:
e the use of 100 or more cubic metres per day and less than 300 cubic metres per day
e Construction of a structure across a watercourse that is 5 metres or more in width at
ordinary high water mark at the point of construction
e Constriction of a permanent in-stream structure
e All water course training that isn’t covered under water use and deposit of waste permitted
without a Licence

A full list of licensing criteria can be found within the Waters Regulations.

1.2.3 Land Claims

The following land claim agreements are the guiding documents for land use within the land claim
boundaries.
e Gwich'in Comprehensive Land Claim Agreement
(https://www.eia.gov.nt.ca/sites/eia/files/gwichin_comprehensive_land_claim.pdf)

e Sahtu Dene and Metis Comprehensive Land Claim Agreement
(http://www.aadnc-aandc.gc.ca/DAM/DAM-INTER-HQ/STAGING /texte-
text/sahmet 1100100031148 _eng.pdf)

e Tlicho Land Claims and Self Government Act
(https://laws-lois.justice.gc.ca/PDF/T-11.3.pdf)

e Inuvialuit Final Agreement
(http://www.irc.inuvialuit.com/sites/default/files/Inuvialuit%20Final%20Agreement%20

2005.pdf)

- B1 - ENVIRONMENTAL REGULATORY CONDITIONS | B- ENVIRONMENTAL REGULATIONS / PERMITTING
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e Deline Self-Government Agreement
(https://www.aadnc-aandc.gc.ca/DAM /DAM-INTER-HQ-LDC/STAGING /texte-
text/deline_selfGov_report_ 1431537951693 _eng.pdf)

1.2.4 Land Use Plans and Interim Measures Agreements

Land use planning allows to better and more effectively manage the lands and resources. It helps
create certainty for if, where, when and how development can take place. Infrastructure
development must be aware and in compliance with the following land use plans when being
considered in the region:

e Sahtu Land Use Plan
(https://sahtulanduseplan.org/plan)

e Gwich’'in Land Use Plan
(http://www.gwichinplanning.nt.ca/publications/lupd/final%202003/Gwichin_Plan_2003.
pdf)

e Tlicho Land Use Plan
(https://research.tlicho.ca/lands-protection/tlicho-land-use-plan)

e Deh Cho First Nations Interim Measures Agreement
(https://www.eia.gov.nt.ca/sites/eia/files/dfn_ima.pdf)

B - ENVIRONMENTAL REGULATIONS / PERMITTING | B1 - ENVIRONMENTAL REGULATORY CONDITIONS
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ENVIRONMENTAL SITE
ASSESSMENTS

INTRODUCTION

Prior to purchase of lands, transfer of lands, renovations, building additions, and new construction,
it is necessary to understand what we are getting into regarding the potential presence of
hazardous materials and/or environmental pollution either on the site.

There are two stages of Assessment available to ascertain presence and volume of potential
contaminants, all of which have specific testing and remediation requirements.

The two levels of assessment utilized in the NWT are:

e Phase I Environmental Site Assessment (Phase I ESA)
e Phase Il Environmental Site Assessment (Phase I ESA)

In order to understand and manage the risk, and to avoid extras and cost overruns, we need to
understand these two tools; which to use, and when. In the following section these tools are
explained regarding procedures, and their appropriate uses.
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Cl PHASE | ENVIRONMENTAL SITE ASSESSMENT

An Environmental Site Assessment is a report prepared for a real estate holding, and identifies
potential or existing environmental liabilities. A Phase I ESA is non-intrusive, in that sampling of
soil, air, surface water, groundwater and/or building materials is NOT conducted during a Phase I
ESA. The Phase I ESA is generally considered the first step in the process of environmental due
diligence. The systematic process is outlined in CSA Standard Z768.

A variety of situations can trigger the requirement for a Phase I ESA to be conducted:

e Purchase of real property by a person or entity not previously on title.

e Contemplation by a new lender to provide a loan on the subject property.

e Redistribution of ownership.

e Change in land use.

e Existing property owner’s desire to understand toxic history of the property.
e Aregulatory agency who suspects toxic conditions.

e Divestiture of properties.

1.1 SCOPE

A Phase [ ESA is, by definition, non-intrusive, and documents potential soil contamination,
groundwater quality, surface water quality and possibly issues related to hazardous substance
uptake by biota through review of data only. Further, the examination of a site includes any
chemical residues within the structure, inventory of hazardous substances (including petroleum)
stored or used on site, assessment of mold and mildew, and evaluation of other potential indoor air
quality issues.

1.2  TASKS

The tasks listed are common to all Phase I ESAs.

e Site visit to view present conditions, hazardous substance usage, petroleum product usage,
and to evaluate any likely environmental hazardous site history. These include Asbestos
Containing Material (ACM), Lead Based Paint (LBP), potential lead in drinking water, mold,
radon, wetlands, permafrost, threatened and endangered species, polychlorinated biphenyl
(PCB), mercury, landfills, abandoned oil and gas wells etc.
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e Evaluate the risk from neighboring properties.
e Conduct interviews with personnel associated with the property and the area.
e Review of land title.

e Conduct record searches with public agencies; it is not recommended that this work be out
sourced to information services when dealing in a Northern environment. Contacts include
spill data bases, Environment and Natural Resources, Hamlet/Town/City office, SAO, facility
managers and the like. Each area in the North is specialized.

e Examine historical aerial photography.

e Examine geological data, topographical mapping and the like.

1.3 PREPARERS

Often a multi-disciplinary approach is taken in compiling a Phase 1 ESA, since skills in chemistry,
atmospheric physics, geology, geotechnical engineering, and microbiology are frequently required.
Southern firms often specialize in the preparation of Phase I ESA at a cost of about $3000 to $5000
per Phase I or whatever the market will bear. Therefore, the economics require the Consulting firm
to use their most junior staff and turn the job around quickly. However, this is the area of
environmental science with the MOST risk. Many firms conduct Phase I ESA to break even, and will
automatically recommend a Phase Il ESA.

Many locations require professional registration such as a Professional Engineer, Professional
Geoscientist or Professional Geologist, registered and in good standing in that jurisdiction and the
firm to have a Permit to Practice in that jurisdiction. In the NWT the bar has not been set very high
and unfortunately just about anybody can claim to be qualified to conduct a Phase [ ESA.
Remember you get what you pay for!
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C2 PHASE Il ENVIRONMENTAL SITE ASSESSMENT

Following the completion of a Phase I ESA, if an environmental issue has been identified, a Phase Il
Environmental Site Assessment may be recommended. This is an intrusive investigation, where
soil and possibly groundwater/surface water conditions are sampled and compared to existing
Northwest Territory and/or Canadian Council of Ministers of the Environment (CCME)
Environmental Quality Guidelines or Criteria. Again, the systematic process is outlined in CSA
Standard Z769.00 (2013).

2.1 GENERAL COMPONENTS

The principal components of a Phase Il ESA are as follows;
e Review of existing Phase I ESA and other background information.
e Development of a sampling plan.
e Planning a site investigation, complete with underground utility locates.
e Conducting the site investigation.
e Interpretation and evaluation of the data gathered during the investigation.

e Reporting of the facts, complete with recommendations.

2.2 CONFIDENTIALITY AND LEGAL LIABILITY

The client has the expectation of confidentially, and does not expect voluntary disclosure of results
and findings, or even the fact that an assessment has been carried out.

Any hazardous situation or emergency condition encountered in the course of an assessment
should be reported to the client. The client is obligated to notify the user and any persons working
on the site who may be affected by the conditions. Notification of relevant authorities shall
originate with the client. The assessor shall be objective and free from influence throughout the
ESA process. The assessor should be independent of the client. The assessor shall disclose to the
client, in advance of commencing the Phase II ESA, and note in the report, any conflict of interest.
The assessor shall demonstrate knowledge gained through an appropriate combination of relevant
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formal education, training, skills, and experience to perform a technically sound and rational Phase
I1 ESA.

Even when a Phase II ESA has been executed with an appropriate standard of care, certain
conditions, such as contaminates of concern that are under buildings or are of low mobility, can
present difficult detection problems.

2.3 HEALTH AND SAFETY

The assessor shall observe all site health and safety considerations applicable to the work being
undertaken. A health and safety plan shall be developed prior to the site investigation. All persons
on the site shall have appropriate health and safety training, and be familiar with the health and
safety plan prior to accessing the site. Tailgate safety meeting shall be conducted prior to the start
of work.
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2.4 SCOPE OF WORK AND FIELD WORK

The client shall summarize the purpose of and the intended use of the Phase II ESA. It is prudent in
continuous permafrost conditions to conduct the intrusive investigation during maximum thaw.
The client and assessor shall establish a list of potential contaminates of concern, and identify the
potential source. Criteria shall be established prior to commencing the site investigation.

In the North, the methodology of the investigation is often determined by the resources at hand,
which should be recognized prior to conducting the work. Is the intrusive investigation being
conducted by test pitting or boreholes? If sampling of ground or melt water (in permafrost
conditions) monitoring wells will be required. What, if any, underground utilities are present?
Develop a sampling plan.

Often it is useful and cost effective to utilize geophysics prior to the intrusive investigation to
determine potential drill or test pit targets. An electromagnetic survey such as EM-37, followed by
the use of ground penetrating radar, is useful to potentially identify buried objects such as drums,
barrels and/or storage tanks.

The objective of intrusive sampling is to obtain samples for comparison against criteria. As the
nature of contaminates of concern may not be identified from the Phase I ESA, field screening may
provide an indication of their present and worst case sample identification. The types and numbers
of samples collected during an investigation are largely determined by the judgment of the
assessor, in consultation with the client. A sufficient number of samples shall be collected to
identify contaminates of concern and determine horizontal and vertical limits of potential
contamination.

Sample collection, preservation and handling must be conducted in a manner to avoid cross
contamination, and to ensure hold times meet laboratory requirements. Further, quality assurance
shall identify the number and type of quality assurance/quality control (QA/QC) samples, both in
the lab and the field. As part of the QA/QC, equipment cleaning must be conducted before and
throughout the investigation.

Samples and stratigraphy soil description are paramount during the investigation. Geotechnical
terms and descriptions must be adhered to. Data must be presented in either test pit logs or
borehole logs. As well, soil criteria are dependent on sieve analysis.
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