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HAZARDOUS BUILDING MATERIALS ASSESSMENT
BUNKHOUSE COMPOUND, WATERTON, AB

Executive Summary

INTRODUCTION

At the request of IBI Group Architects Engineers (IBI), Golder Associates Ltd. (Golder) conducted a hazardous
building materials assessment at the Bunkhouse Compound (the Site) in Waterton, Alberta.

The assessment was conducted on October 13, 2015, by Caleb Fricker, Occupational Hygiene Technologist,
under the direction of Nadine Reid, Occupational Hygienist.

SCOPE OF WORK

The assessment was performed with the objective of compiling an inventory of hazardous building materials
prior to the proposed demolition of the Site. The assessment included asbestos-containing materials (ACM),
lead-containing paint, polychlorinated biphenyls (PCB) in fluorescent light ballasts, mercury in thermostats,
mercury vapour in fluorescent light tubes, ozone-depleting substances (ODS) in items such as air conditioning
units and refrigerators, radioactive materials in smoke detectors and miscellaneous building maintenance
chemicals.

CONCLUSIONS AND RECOMMENDATIONS
Asbestos-Containing Materials

Based on site observations and the analytical results, asbestos was confirmed in the following materials at the
time of the assessment:

®  Beige Mosaic Sheet Flooring — Entrance of Unit 16; and
®  Drywall Joint Compound — All Units, All Drywall

As this assessment was semi-destructive in nature, the potential exists for other building materials not sampled
to contain asbestos. Materials in the buildings that may contain asbestos that could not be sampled due to the
semi-destructive nature include but are not limited to drain pipes, gaskets within flanges and boilers, asbestos
cement insulators within electrical equipment and within mechanical equipment.

Prior to any demolition or renovation activities, ACM that may be impacted must be removed. The work should
be completed by workers certified by Alberta OHS. Throughout the abatement activities, appropriate air
monitoring and inspections should be conducted by qualified personnel to document that contamination is
contained and ACM are removed and disposed of appropriately. It is recommended that a proper scope of work
and asbestos removal specifications be written to scope the complete and proper removal of the identified ACM.

If suspected ACM not previously assessed are uncovered during renovation or demolition activities, work should
stop immediately and sampling of the material should be conducted to confirm the presence of asbestos.
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Lead-Containing Paint

Based on site observations and the analytical results, lead above the Surface Coatings Materials Regulations,
90 pg/g was identified in the following paints:

®  Brown Paint on Wood Siding/Trim — Exterior (poor condition);
B Off-White Paint on Drywall/Wood Trim — All Units (good condition); and

® Beige Paint on Wood Doors/Cabinets — All Units (good condition).

Lead-containing surfaces with any amounts of lead that will be impacted through maintenance, renovation, or
demolition activities in a manner likely to cause some level of airborne lead-containing dust or fumes,
(i.e., welding, torch cutting, grinding, sanding or sandblasting) should be controlled through the development and
implementation of an Exposure Control Plan. The exposure control plan should include safe work procedures to
address the lead exposure hazard during the maintenance, renovation, or demolition activities. The safe work
procedures should include procedures to minimize dust during construction and demolition, procedures for
proper containment, collection, clean-up and disposal of debris to prevent contamination in other areas, the use
of proper cleaning tools, selection and use of proper personal protective equipment, and other applicable
procedures.

Lead-containing paint in poor condition should be abated prior to demolition. The lead containing paint that is
flaking or loose (poor condition) should be abated following methods and requirements outlined in the Alberta
OHS Lead at the Work Site Bulletin. The lead-containing paint waste should be analyzed for lead leachability by
toxicity characteristic leaching procedure (TCLP) prior to transportation and disposal. The transportation and
disposal of lead-containing waste materials must be conducted in accordance with the requirements of AEP and
the Federal Transportation of Dangerous Good Act and Regulations, current to the date of the work. The AEP
Waste Control Regulation prescribes the disposal pathways for lead-containing waste.

Polychlorinated Biphenyls

Approximately 16 fluorescent light fixtures with the older T12 style tubes suspected to contain PCB ballasts were
observed throughout the Site at the time of the assessment. Prior to disposal, these ballasts should be
inspected further to determine the presence of any PCBs.

Prior to decommissioning, renovation or demolition, PCB-containing ballasts must be properly removed and
disposed of. Disposal of the ballasts must be conducted in accordance with federal and provincial regulations.
As they are removed, PCB-containing ballasts must be placed in labelled drums located in a secure area. Once
full, the drums must be manifested and transported to an approved destruction and disposal facility in
accordance with regulations specified by Alberta Environmental Protection.

Non-liquid PCBs were found to be below the PCB Management Regulation criteria of 50 mg/kg for
PCB-containing solids. As such, Golder did not identify PCB-containing paints during this assessment.
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Other Hazardous Building Materials

Approximately 16 fluorescent light tubes suspected of containing mercury vapour were observed throughout the
Site at the time of the assessment. No thermostats suspected of containing mercury capsules were observed
throughout the Site at the time of the assessment.

Mercury vapour in light tubes poses no risk to workers or occupants provided the light bulbs remain intact and
undisturbed. The bulbs should be removed from the building prior to decommissioning, renovations or
maintenance activities and be kept separate from all other waste to prevent damage to the light bulbs. Light
bulbs containing mercury vapour should be recycled as per the Alberta Fluorescent Lamp Stewardship Initiative.
Alternatively, the mercury-containing fluorescent light may be disposed of in accordance with regulations
specified by AEP.

Approximately 16 refrigerators suspected of containing ozone-depleting substances were observed throughout
the Site at the time of the assessment. Equipment suspected of containing ODS is to be recycled or disposed of
in accordance with the federal Ozone Depleting Substances and Halocarbons Regulation (Section 181/2000).
Equipment containing suspect ODS that is to remain in place must be managed in accordance with the
provincial and federal regulations. If the units require maintenance or are to be decommissioned, the
refrigerants in the identified units must be drained, recycled or destroyed by a competent individual with the
appropriate trade qualifications. Servicing should be performed in accordance with Environment Canada,
Environmental Code of Practice for Elimination of Fluorocarbon Emissions from Refrigeration and Air
Conditioning Systems and manufactures specifications.

Approximately 27 smoke detectors suspected of containing radioactive components were observed throughout
the Site at the time of the assessment. Smoke detectors that contain radioactive materials must be sent for
recycling upon decommissioning. Removal and disposal must be conducted in accordance with the Nuclear
Safety and Control Act, Nuclear Substances and Radiation Device Regulation SOR/2000-207.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT
BUNKHOUSE COMPOUND, WATERTON, AB

1.0 INTRODUCTION

At the request of IBI Group Architects Engineers (IBI), Golder Associates Ltd. (Golder) conducted a hazardous
building materials assessment at the Bunkhouse Compound (the Site) in Waterton, Alberta.

The assessment was conducted on October 13, 2015, by Caleb Fricker, Occupational Hygiene Technologist,
under the direction of Nadine Reid, Occupational Hygienist.

2.0 SCOPE OF WORK

The assessment was performed with the objective of compiling an inventory of hazardous building materials
prior to the proposed demolition of the Site. The assessment included ashestos-containing materials (ACM),
lead-containing paint, polychlorinated biphenyls (PCB) in fluorescent light ballasts, mercury in thermostats,
mercury vapour in fluorescent light tubes, ozone-depleting substances (ODS) in items such as air conditioning
units and refrigerators, radioactive materials in smoke detectors and miscellaneous building maintenance
chemicals.

3.0 REGULATORY REQUIREMENTS AND GUIDELINES

Parks Canada employees are federally regulated. Most other parties conducting work for Parks Canada are
governed by provincial regulations.

3.1 Federal Regulations

In federal jurisdictions, hazardous building materials are regulated by Human Resources and Skills Development
Canada (HRSDC) under the Canada Labour Code, Part Il. Specifically, Part X, Hazardous Substances,
provides the direction for the control of exposure to potentially toxic substances in the workplace. Under this
regulation, employers are required to:

B  maintain a record of all hazardous materials;

B uyndertake a hazard investigation by a competent person;

B  ensure materials are properly stored and handled;

B post warning signs;

B inform and educate employees regarding hazards; and

B control exposure through substitution, engineering or protective equipment.

In Canada, environmental matters generally fall under the Government of Canada’s Canadian Environmental
Protection Act, 1999, S.C. 1999 c. 33 (as amended up to 2003) and applicable regulations and guidelines.

Other specific applicable federal regulations are detailed below.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT
BUNKHOUSE COMPOUND, WATERTON, AB

3.1.1 Lead-Containing Paint

Lead was used as a pigment and drying agent in alkyd oil-based paint. The Liquid Coating Materials
Regulations were enacted under the Hazardous Products Act in 1976 to restrict the lead content of paints and
other liquid coatings on furniture, household products, children’s products, industrial surfaces and exterior and
interior surfaces to 0.5% by weight. The Canadian Paint and Coatings Association (CPCA), the national trade
association for Canada’s paint manufacturers, recommended that the Canadian paint industry voluntarily stop
using any lead compounds in consumer paints by the end of 1990. Over the years, the amount of lead in paint
has continued to decrease, due to the co-operative efforts of government and industry.

The previous regulations have since been amended under the Surface Coating Materials Regulations,
SOR/2005-109, which states that the “concentration of total lead present in a surface coating material must not
be more than 90 micrograms per gram (ug/g) dry weight of lead” (0.009%).

3.1.2 Polychlorinated Biphenyls

PCBs are used as a dielectric fluid in electrical equipment such as transformers. The use of capacitors in
fluorescent lamp ballasts was common up to 1980. The Federal Chlorobiphenyls Regulation, SOR/91-152
prohibits the use of PCBs in this electrical equipment installed after July 1, 1980. The Federal Chlorobiphenyls
Regulation, SOR/92-507, also outlines the handling, storage, and disposal of PCBs and PCB-containing
equipment.

The government of Canada passed a regulation set to protect and enhance the environment. As such, the
regulations are enforceable by law. The regulation places the onus on the owner; employer and employee to
ensure no adverse effects are experienced in the environment.

In accordance with PCB Regulations (SOR/2008-273), PCB-containing equipment is defined as any equipment,
machinery or similar manufactured items, including paints, capacitors, and an electrical transformer that contains
a PCB liquid or solid of more than 50 milligrams per kilogram (mg/kg) of the liquid or solid. This definition
includes paint which may contain PCBs. Following removal of all paints, the barrelled PCB-containing paint
must be appropriately labelled, manifested, and transported to an approved destruction and disposal facility in
accordance with regulations.

Prior to disposal, all ballasts should be compared to the criteria found in the Environment Canada Report
EPS 2/CC/2 (revised) August 1991, Identification of Lamp Ballasts Containing PCBs to assess their likelihood of
containing PCBs.

3.1.3 Ozone-Depleting Substances

In 1994, the federal government filed the Ozone-Depleting Substances Regulations to amend controls on
production and consumption of chlorofluorocarbons (CFC), halons, tetrachloride and methyl-chloroform. The
Federal Halocarbon Regulations, effective July 1, 1999, was filed to ensure uniformity with respect to the
release, recovery and recycling of ODS and their halocarbon alternatives in refrigeration and air conditioning.

Canadian Environmental Protection Act (1999), Ozone-Depleting Substances Regulations, 1998, controls the
import, manufacture, use, sale, and export of ODS. The regulation also requires that permits be obtained to
import or export used, recovered, recycled, and reclaimed ODS.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT
BUNKHOUSE COMPOUND, WATERTON, AB

3.2 Provincial Regulations

The provincial regulations, codes and guidelines relevant to hazardous building materials are legislated by
Alberta Occupational Health and Safety (OHS), a branch of the Department of Safe, Fair and Healthy
Workplaces under the Ministry of Jobs, Skills, Training and Labour. They include the Alberta Occupational
Health and Safety (OHS) Code (2009) and the Alberta Asbestos Abatement Manual (October 2012). Provincial
regulations that are applicable to the disposal of hazardous building materials are the Alberta Environmental
Protection and Enhancement Act and Waste Control Regulation.

3.2.1 Alberta Occupational Health and Safety Code

The Alberta Occupational Health and Safety Code is law which was passed to protect the health and safety of
workers on the job. As such, the Code and the sections under the Code are enforceable by law. The Code
places the onus on both the employer and the employee to ensure a safe working environment.

Part 4, Chemical Hazards, Biological Hazards and Harmful Substances, represents minimum requirements and
specifies, among many other things, the general requirements for working with and around harmful substances.
Control of worker exposure to airborne contaminants is detailed and the occupational exposure limits are
specified in Schedule 1 of the Regulation.

Part 4 and Schedule 1, Table 2 in the Alberta Occupational Health and Safety Code outlines the general
requirements to be followed when working with asbestos. It also defines occupational exposure limits (OEL) for
a variety of airborne contaminants. The OEL for a particular contaminant represents conditions to which it is
believed that nearly all workers may be exposed, day after day, without suffering from adverse health effects.
Due to individual susceptibility, a small percentage of workers may experience discomfort at concentrations
below the applicable OEL. An 8-hour OEL refers to the average concentration of a substance over an 8-hour
period.

Sections 28 through 38 in Part 4 of the Alberta Occupational Health and Safety Code outline the requirements
related to asbestos in facilities. Sections 31 to 35 specifically outline the limitations on the use of asbestos in
buildings. The requirements of Sections 31 through 35 are summarized below:

® if asbestos fibres may be released in a building all necessary steps to correct this unsafe condition must be
taken;

®  asbestos products that have the potential for releasing fibres may not be installed;

® all materials containing crocidolite are banned from use;

®  spray-applied asbestos products are banned from use;

®  asbestos products, in general, must not be in a form or location where they could release airborne fibres and
allow them to enter a ventilation system;

®  buildings to be demolished are to have all materials with the potential of releasing asbestos fibres removed;
and

® all materials with the potential of releasing asbestos fibres that may be impacted by a renovation must be
either encapsulated, enclosed or removed.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT
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Historically, materials containing less than 1% asbestos have not been considered “asbestos-containing
materials” for the purposes of the OHS legislation. However, in recent years, it has become apparent that some
materials, such as vermiculite, can release significant amounts of asbestos fibres, even when they contain low
levels (less than 1%) of asbestos. In addition, since the requirements in Part 4 of the OHS Code are based on
the ability of a material to release asbestos fibres when disturbed, this interpretation was not consistent with the
legislation. As a result, the Asbestos Abatement Manual was revised to remove the definition of an asbestos-
containing material as one that contains more than 1% by weight asbestos. However, this has now raised
guestions as to when an employer must comply with the asbestos requirements in the OHS Code.

The employer must comply with the asbestos requirements when:

® the individual material in question contains more than 1% asbestos (by weight);

B the material contains less than 1% asbestos, but it is known that a “restricted area” is likely to occur when it
is disturbed (e.g., vermiculite); or

®  the material contains less than 1% asbestos and there is a reasonable chance that asbestos fibres may be
released when the material is disturbed, either due to the condition of the material or the work procedures
that will be used (e.g., removal of friable stipple material, dry removal of drywall where the drywall mud
contains low levels of asbestos).

Materials identified as containing less than 1% asbestos, such as drywall joint compounds and stipple coatings,
may not have been uniformly mixed when they were applied and could contain asbestos in concentrations
greater than 1% in sections. When dealing with large quantities of such materials, employers should take non-
homogeneous mixtures into consideration for Asbestos Management Plans and abatement activities.

3.2.2 Alberta Asbestos Abatement Manual

The Alberta Asbestos Abatement Manual (October 2012) is a guide published by Alberta OHS. This manual is
used for determining compliance with the Occupational Health and Safety Code in the Province of Alberta. It
covers basic information on asbestos, its health hazards, requirements for an employer to develop a code of
practice regarding the storage, handling and disposal of substances listed in Schedule 1 of the Alberta OHS
Code, requirements for worker protection, safe work practices, and the basic principles to follow for the safe
abatement of ACM.

3.2.3 Alberta Environmental Protection and Enhancement Act

The Environmental Protection and Enhancement Act is law which was passed to protect and enhance the
environment. As such, the Act and the regulations under the Act are enforceable by law. The Act places the
onus on the owner, employer and employee to ensure no adverse effects are experienced in the environment.

The key waste regulation under the Environmental Protection and Enhancement Act (AEPEA) relating to
hazardous building materials is the Waste Control Regulation (WCR), and Alberta’s hazardous waste and
hazardous recyclables management programs. The WCR provides guidance for the proper handling, storage,
transportation, treatment, recycling and disposal of hazardous wastes in the province. The regulation also
outlines the materials and criteria to be used to characterize waste as hazardous.
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Although asbestos is not considered to be a hazardous waste, Alberta Environment and Parks (AEP)
(previously Alberta Environment and Sustainable Resource Development) has published guidelines for the
disposal of asbestos waste. Within the guidelines, criteria have been established for the handling, transportation
and disposal of asbestos waste. Also within the guidelines, the types of landfills that can accept asbestos waste
are outlined. The requirements for the disposal of asbestos waste in Alberta are re-defined in the document
entitled Guide for Disposal of Asbestos Waste published by AEP in August, 1989.

3.24 Other Guidelines

Presently there are no regulations in Alberta specifically addressing lead levels in paint. Alberta OHS published
a Bulletin, Lead at the Work Site, in November of 2013" which considers paints containing more than 90 parts
per million (ppm) (90 pg/g) lead to be lead-containing under Canadian Federal Law (Surface Coating Materials
Regulation SOR/2005-109, made under the Canada Consumer Product Safety Act [S.C. 2010, c. 21)).

Lead-containing paint is a potential concern both as a source of direct exposure (inhalation or ingestion of dust
or paint chips) and as a contributor to lead in interior dust and exterior soil. A risk assessment of potential
occupational exposure to lead must consider not only the presence of lead (any amount) but also the activity or
impact of activity on the paints containing lead. The Alberta OHS Lead at the Work Site bulletin references
recommended abatement methods as outlined in the Ontario Ministry of Labour guideline, Lead on Construction
Projects’. The guideline addresses this issue by establishing three tiers of trigger tasks where employees
conducting these activities are assumed to potentially exceed the exposure limits and must be protected
accordingly. There are also requirements under the EPEA to prevent the release of lead and mercury into the
environment.

3.25 Transportation of Hazardous Waste

The transportation of hazardous wastes is governed under the Transportation of Dangerous Goods Act and
Regulations which outline the requirements for storage, handling, and transportation of such waste.

4.0 METHODOLOGY

The assessment methodology was generally consistent with standards outlined by Alberta OHS and the Canada
Labour Code.

Detailed notes were taken with each sample including the type of material and sample location. A digital
photograph was taken of each sampling location.

4.1 Asbestos-Containing Materials

Assessment of the potential ACM in the Site included the evaluation of the building systems. The systems
reviewed included, but not limited to:

®  Mechanical: Building mechanical systems such as the heating, ventilating and air conditioning (HVAC)
systems were inspected for the presence of ACM.

* Lead at the Work Site, CH071 — Chemical Hazards.

2 Health and Safety Guideline — Lead on Construction Projects. Ontario Ministry of Labour. September 2004, http://www.labour.gov.on.ca/

english/hs/guidelines/lead/index.html
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®  Structural: The method of construction was determined, including interior room areas, mezzanines and
roofing support systems. Fireproofing, fire-stop and other materials installed as a part of the structure were
reviewed.

®  Architectural: The presence of ACM was assessed in building materials and finishes such as floor and
ceiling tiles, texture coats, ashestos sheet materials, wall joint compound, condensation control applications,
spray-applied acoustical materials, and spray-applied insulation on areas of the structure.

The quantity of samples collected was in general accordance with the guidelines in the Alberta Asbestos
Abatement Manual (October 2012) and was adjusted based on the amount of a particular homogenous material
present. A homogenous material is defined as a material that is uniform in color and texture and includes the
materials throughout its full extent, even if its occurrence is not contiguous or physically connected. Where
analysis of a sample confirmed that a bulk material sample was asbestos-containing, then the entire
homogenous material from which the sample was collected was considered an asbestos-containing material.

The Alberta Asbestos Abatement Manual (October 2012), recommends a specific number of samples to be
collected from suspect ACM depending on the amount present on-site. As part of this project, certain building
materials were observed to be installed in limited quantities throughout the buildings, making the collection of
multiple samples from these materials impractical.

Materials suspected of containing asbestos were sampled and submitted for analysis to EMSL Canada Inc., a
National Voluntary Laboratory Accreditation Program (NVLAP) accredited laboratory. The asbestos samples
were analyzed for asbestos type and percentage content using polarized light microscopy and dispersion
staining techniques in accordance with EPA methodologies (EPA 600/R-93/116).

4.2 Lead-Containing Paint

Visual identification and systematic sampling of suspected lead-containing materials was completed as part of
the survey. Testing was conducted by collecting bulk samples by scraping a small section of paint to obtain
approximately 1 gram (g) of suspect paint. The bulk samples were submitted under chain of custody to Paracel
Laboratories Inc, and were analyzed for lead percentage content using Inductively Cooled Plasma — Optical
Emission Spectroscopy (ICP-OES). For the purpose of this report, paints analyzed with lead content greater
than the Surface Coatings Materials Regulations, SOR/2010-224 criteria of 0.009% by weight (90 ppm or
90 ug/g) are considered to be lead-containing.

4.3 Polychlorinated Biphenyls

Fluorescent light fixtures were inspected to determine if they have the older style T-12 tubes. If the T-12 tubes
were observed, the light fixture was assumed to have PCB-containing ballasts. The high-efficiency light fixtures
with the newer T-10, T-8, and T-5 style tubes were assumed to have non-PCB containing ballasts. When T-12
tubes were observed without impact to the light fixture, information was collected and compared to the criteria
found in the Environment Canada Report EPS 2/CC/2 (revised) August 1991, Identification of Lamp Ballasts
Containing PCBs to assess their likelihood of containing PCBs.
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Golder conducted limited sampling for non-liquid PCBs in select paint materials. Sampling was limited to select
exterior paints. Sample collection consisted of obtaining a small volume of suspect paint, placing it in an
individual sample bag. Samples were submitted to AGAT Laboratories for analysis. Samples were analyzed by
gas chromatography in accordance with AGAT Laboratories methodology with reference to the Environmental
Protection Agency’s method SW-846 8082.

Transformer fluids were not assessed as part of this project.

4.4 Other Hazardous Building Materials

The buildings were visually assessed for the presence of mercury in thermostats, mercury vapour in fluorescent
light tubes, ozone-depleting substances (ODS) in items or systems such as air conditioning units and refrigerators,
radioactive materials in smoke detectors and miscellaneous building maintenance chemicals.

5.0 GENERAL OBSERVATIONS

The bunkhouse compound consisted of three separate buildings, each comprised of individual pre-fabricated
modules previously manufactured for the Montreal Expo in 1967. One building had 8 units while the other two
buildings had 4 units each for a total of 18 units. The modules were constructed with wood framing, wood siding
and a built-up membrane roof constructed after 2008. The modules were placed on poured concrete footings
and stacked on top of each other into a 2 storey bunkhouse. The modules were insulated with fibreglass in the
wall and ceiling cavities. Interior finishes in the bunkhouses consisted of vinyl floor tile, sheet flooring, carpet
and drywall walls and ceilings. The three bunkhouse buildings were heated by electric baseboard heaters in
each unit. Golder did not observe cinderblock walls or attic spaces throughout the three bunkhouse buildings.
Below the three bunkhouse buildings was a partially excavated crawlspace with a dirt floor and concrete walls.
The crawlspace ceiling in the 8 unit bunkhouse building consisted of drywall, while the crawlspace ceilings in the
other two 4 unit bunkhouse buildings consisted of plywood.

6.0 RESULTS AND DISCUSSION
6.1 Asbestos-Containing Materials

A total of 41 samples of suspect ACM were collected from the Site outlined above and submitted for analysis.
The laboratory analyzed 52 different layers of material. Asbestos was identified in seven of the samples
collected at the time of the assessment. The samples identified as asbestos containing are summarized in
Tables 1: Asbestos Analysis Summary. Complete asbestos analysis results are provided in Appendix A. Select
photographs of identified ACM are provided in Appendix B. Laboratory reports are provided in Appendix C.

Table 1: Asbestos Analysis Summary

Sample Number Type of Material Sampled Sample Location Asbestos Detected
A-12 Dr(gg\'l'\lé‘;igéggz‘iﬁﬁg;‘d Unit 13 3% Chrysotile
A-18 Drywall Joint Compound (Ceiling) Unit 16 2% Chrysotile
A-20 Beige Mosaic Sheet Flooring Unit 16 25% Chrysotile
A-29 Drywall Joint Compound (Ceiling) Unit 26 2% Chrysotile
A-31 Drywall Joint Compound (Wall) Unit 20 2% Chrysotile
A-32 Drywall Joint Compound (Ceiling) Unit 20 2% Chrysotile
A-39 Drywall Joint Compound (Ceiling) Unit 21 2% Chrysotile
=
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HAZARDOUS BUILDING MATERIALS ASSESSMENT
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6.2 Lead-Containing Paint

Four bulk samples of paint suspected to be lead-containing were collected by Golder and submitted for analysis.
All four of the samples collected were identified as lead-containing paint and are outlined below in Table 2: Lead-
Containing Paints. Select photographs of identified lead-containing paints are provided in Appendix B.
Laboratory reports are provided in Appendix C.

Table 2: Lead-Containing Paints

Sﬁmgleer Substrate/Sample Location Colour Lead Concentration (ug/g)
L-01 Wood Siding/Trim — Exterior Brown 354
L-02 Drywall/Wood Trim - Unit 13 Off-White 587
L-03 Wood Doors/Cabinets - Unit 13 Beige 1,190
L-04 Drywall/Wood Trim - Unit 26 Off-White 731
Note:

(1) Based on Surface Coatings Materials Regulations, SOR/2010-224 classification of 90 ug/g.

6.3 Polychlorinated Biphenyls

Approximately 16 fluorescent light fixtures with the older T12 style tubes suspected to contain PCB ballasts were
observed throughout the Site at the time of the assessment.

One sample of paint was collected and submitted for PCB analysis. PCB was not identified in the sample
analyzed. The result is summarized in Table 3: PCB Analysis Result. The laboratory report is provided in
Appendix C.

Table 3: PCB Analysis Result

. PCB-Based
ﬁimgg Locations/Substrate Colour Hes C(?nnclﬁn;ratlon Paint
9/kg (Yes/No)
P-01 Exterior, Wood Siding / Trim Brown <0.05 No
Note:

(1) based on Government of Canada Regulation (SOR//2008-273), <50 mg/kg.

6.4 Other Hazardous Building Materials

Approximately 59 other hazardous building materials were observed throughout the Site at the time of the
assessment. The items are summarized in Table 4: Other Hazardous Building Materials.

Table 4: Other Hazardous Building Materials

Item Quantity
Mercury Vapour in Fluorescent Light Tubes 16
Items Containing Suspect ODS 16 Refrigerators (R-12)
Smoke Detectors with Radioactive Components 27

Miscellaneous chemicals or biohazards were not identified in the Site at the time of the assessment.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT
BUNKHOUSE COMPOUND, WATERTON, AB

7.0 CONCLUSIONS AND RECOMMENDATIONS
7.1 Asbestos-Containing Materials

Based on site observations and the analytical results, asbestos was confirmed in the following materials at the
time of the assessment:

®  Beige Mosaic Sheet Flooring — Entrance of Unit 16; and
®  Drywall Joint Compound — All Units, All Drywall

As this assessment was semi-destructive in nature, the potential exists for other building materials not sampled
to contain asbestos. Materials in the buildings that may contain asbestos that could not be sampled due to the
semi-destructive nature include but are not limited to drain pipes, gaskets within flanges and boilers, asbestos
cement insulators within electrical equipment and within mechanical equipment.

Prior to any demolition or renovation activities, ACM that may be impacted must be removed. The work should
be completed by workers certified by Alberta OHS. Throughout the abatement activities, appropriate air
monitoring and inspections should be conducted by qualified personnel to document that contamination is
contained and ACM are removed and disposed of appropriately. It is recommended that a proper scope of work
and asbestos removal specifications be written to scope the complete and proper removal of the identified ACM.

If suspected ACM not previously assessed are uncovered during renovation or demolition activities, work should
stop immediately and sampling of the material should be conducted to confirm the presence of asbestos.

7.2 Lead-Containing Paint

Based on site observations and the analytical results, lead above the Surface Coatings Materials Regulations,
90 pg/g was identified in the following paints:

®  Brown Paint on Wood Siding/Trim — Exterior (poor condition);
B Off-White Paint on Drywall/Wood Trim — All Units (good condition); and
® Beige Paint on Wood Doors/Cabinets — All Units (good condition).

Lead-containing surfaces with any amounts of lead that will be impacted through maintenance, renovation, or
demolition activities in a manner likely to cause some level of airborne lead-containing dust or fumes,
(i.e., welding, torch cutting, grinding, sanding or sandblasting) should be controlled through the development and
implementation of an Exposure Control Plan. The exposure control plan should include safe work procedures to
address the lead exposure hazard during the maintenance, renovation, or demolition activities. The safe work
procedures should include procedures to minimize dust during construction and demolition, procedures for
proper containment, collection, clean-up and disposal of debris to prevent contamination in other areas, the use
of proper cleaning tools, selection and use of proper personal protective equipment, and other applicable
procedures.

o S
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HAZARDOUS BUILDING MATERIALS ASSESSMENT
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Lead-containing paint in poor condition should be abated prior to demolition. The lead containing paint that is
flaking or loose (poor condition) should be abated following methods and requirements outlined in the Alberta
OHS Lead at the Work Site Bulletin. The lead-containing paint waste should be analyzed for lead leachability by
toxicity characteristic leaching procedure (TCLP) prior to transportation and disposal. The transportation and
disposal of lead-containing waste materials must be conducted in accordance with the requirements of AEP and
the Federal Transportation of Dangerous Good Act and Regulations, current to the date of the work. The AEP
Waste Control Regulation prescribes the disposal pathways for lead-containing waste.

7.3 Polychlorinated Biphenyls

Approximately 16 fluorescent light fixtures with the older T12 style tubes suspected to contain PCB ballasts were
observed throughout the Site at the time of the assessment. Prior to disposal, these ballasts should be
inspected further to determine the presence of any PCBs.

Prior to decommissioning, renovation or demolition, PCB-containing ballasts must be properly removed and
disposed of. Disposal of the ballasts must be conducted in accordance with federal and provincial regulations.
As they are removed, PCB-containing ballasts must be placed in labelled drums located in a secure area. Once
full, the drums must be manifested and transported to an approved destruction and disposal facility in
accordance with regulations specified by Alberta Environmental Protection.

Non-liquid PCBs were found to be below the PCB Management Regulation criteria of 50 mg/kg for
PCB-containing solids. As such, Golder did not identify PCB-containing paints during this assessment.

7.4 Other Hazardous Building Materials

Approximately 16 fluorescent light tubes suspected of containing mercury vapour were observed throughout the
Site at the time of the assessment. No thermostats suspected of containing mercury capsules were observed
throughout the Site at the time of the assessment.

Mercury vapour in light tubes poses no risk to workers or occupants provided the light bulbs remain intact and
undisturbed. The bulbs should be removed from the building prior to decommissioning, renovations or
maintenance activities and be kept separate from all other waste to prevent damage to the light bulbs. Light
bulbs containing mercury vapour should be recycled as per the Alberta Fluorescent Lamp Stewardship Initiative.
Alternatively, the mercury-containing fluorescent light may be disposed of in accordance with regulations
specified by AEP.

Approximately 16 refrigerators suspected of containing ozone-depleting substances were observed throughout
the Site at the time of the assessment. Equipment suspected of containing ODS is to be recycled or disposed of
in accordance with the federal Ozone Depleting Substances and Halocarbons Regulation (Section 181/2000).
Equipment containing suspect ODS that is to remain in place must be managed in accordance with the
provincial and federal regulations. If the units require maintenance or are to be decommissioned, the
refrigerants in the identified units must be drained, recycled or destroyed by a competent individual with the
appropriate trade qualifications. Servicing should be performed in accordance with Environment Canada,
Environmental Code of Practice for Elimination of Fluorocarbon Emissions from Refrigeration and Air
Conditioning Systems and manufactures specifications.
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Approximately 27 smoke detectors suspected of containing radioactive components were observed throughout
the Site at the time of the assessment. Smoke detectors that contain radioactive materials must be sent for
recycling upon decommissioning. Removal and disposal must be conducted in accordance with the Nuclear
Safety and Control Act, Nuclear Substances and Radiation Device Regulation SOR/2000-207.

Miscellaneous chemicals and biohazards were not identified in buildings at the time of the assessment.

8.0 STATEMENT OF LIMITATIONS

The conclusions and recommendations contained in this assessment report are based upon professional
opinions with regard to the subject matter. These opinions are in accordance with currently accepted
environmental assessment standards and practices applicable to these locations and are subject to the following
inherent limitations:

The data and findings presented in this report are valid as of the dates of the investigations. The passage of
time, manifestation of latent conditions or occurrence of future events may warrant further exploration at the
properties, analysis of the data, and re-evaluation of the findings, observations, and conclusions expressed in
this report.

The data reported and the findings, observations and conclusions expressed in this report are limited by the
Scope of Work. The Scope of Work was defined as requested by the client, the time and budgetary constraints
imposed by the client, and availability of access to the properties.

Because of the limitations stated above, the findings, observations and conclusions expressed by
Golder Associates Ltd. in this report are not, and should not be, considered an opinion concerning compliance of
any past or present owner or operator of the site with any federal, provincial or local laws or regulations.

No warranty or guarantee, whether expressed or implied, is made with respect to the data or the reported
findings, observations, and conclusions, which are based solely upon site conditions in existence at the time of
investigation.

Golder Associates Ltd.'s assessment reports present professional opinions and findings of a scientific and
technical nature. While attempts were made to relate the data and findings to applicable environmental laws
and regulations, the report shall not be construed to offer legal opinion or representations as to the requirements
of, nor compliance with, environmental laws, rules, regulations or policies of federal, provincial, or local
governmental agencies. Any use of the assessment report constitutes acceptance of the limits of Golder
Associates Ltd.’s liability. Golder Associates Ltd.’s liability extends only to its client and not to other parties who
may obtain this assessment report. Issues raised by the report should be reviewed by appropriate legal counsel.

The accuracy or authenticity of third party survey data provided to Golder by the Client that was included in this
report was not verified by Golder.
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9.0 CLOSURE

If you have any questions or require additional information please feel free to contact the undersigned at
(403) 299-5600. Thank you for the opportunity to be of service.

GOLDER ASSOCIATES LTD.

Prepared by: Reviewed by:

S -

= A ,'(/
Caleb Fricker Nadine Reid, Dip. Envi. Tech., CRSP
Occupational Hygiene Technologist Occupational Hygienist

\
\
\
\
\

David Wytrykush, CRSP
Principal/EHS Senior Practice Leader

CF/NR/DW/ba
r\active\_2015\3 proj\1534393 ibi group_staff house design_waterton\phase 1000_hazmat\report\bunkhouse compound\15-34393-1000_waterton_hazmat bunkhouse_jan-20-2016.docx

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.
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APPENDIX A

Sample Analysis Results
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Table — Asbestos Analysis Results, Bunkhouse Compound

Sample Number

Type of Material Sampled

Sample Location

Asbestos Detected

No/Yes: Type
A-01 Black Paper Beneath Wood Siding Exterior No
A-02 Black Paper Beneath Wood Siding Exterior No
A-03 Black Paper Beneath Wood Siding Exterior No
A-04 Black Paper Beneath Wood Siding Exterior No
A-05 Black Paper Beneath Wood Siding Exterior No
A-06 Built-Up Roofing Material Exterior Electrical Room No
A-07 Grey Caulking on Metal Flashing Exterior Electrical Room No
A-08 Drywall Joint Compound (Wall) Unit 13 No
A-09 Drywall Joint Compound (Ceiling) Unit 13 No
A-10A Green Streaked Sheet Floor Unit 13 No
A-10B Green Streaked Sheet Floor (Mastic) Unit 13 No
A-11A Grey Mosaic Sheet Floor Unit 13 No
A-11B Grey Mosaic Sheet Floor (Mastic) Unit 13 No
A-12 Dr{g;&fsﬂgégggﬁﬁg;d Unit 13 Yes: Chrysotile 3%
A-13 Drywall Joint Compound (Wall) Unit 15 No
A-14 Drywall Joint Compound (Ceiling) Unit 15 No
A-15 Green Streaked Sheet Floor Unit 15 No
A-16A Pink Squares Sheet Floor Unit 15 No
A-16B Pink Squares Sheet Floor (Mastic) Unit 15 No
A-17 Drywall Joint Compound (Wall) Unit 16 No
A-18 Drywall Joint Compound (Ceiling) Unit 16 Yes: Chrysotile 2%
A-19A Green Streaked Sheet Floor Unit 16 No
A-19B Green Streaked Sheet Floor (Mastic) Unit 16 No
A-20 Beige Mosaic Sheet Floor Unit 16 Yes: Chrysotile 25%
A-21 Drywall Joint Compound (Wall) Unit 17 No
A-22 Drywall Joint Compound (Ceiling) Unit 17 No
A-23 Grey Squares Sheet Floor Unit 17 No
A-24 Back Tar Paper in Ceiling Space Unit 17 No
A-25 Black Tar Paper in Ceiling Space Unit 17 No
A-26 Black Tar Paper in Ceiling Space Unit 17 No
A-27A Green Streaked Sheet Floor Unit 26 No
A-27B Green Streaked Sheet Floor (Mastic) Unit 26 No
A-28 Drywall Joint Compound (Wall) Unit 26 No
A-29 Drywall Joint Compound (Ceiling) Unit 26 Yes: Chrysotile 2%
A-30A Grey Mosaic Sheet Floor Unit 20 No
A-30B Grey Mosaic Sheet Floor (Mastic) Unit 20 No
A-31 Drywall Joint Compound (Wall) Unit 20 Yes: Chrysotile 2%
A-32 Drywall Joint Compound (Ceiling) Unit 20 Yes: Chrysotile 2%
A-33A Green Streaked Sheet Floor Unit 20 No
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Table — Asbestos Analysis Results, Bunkhouse Compound (continued)

Sample Number

Type of Material Sampled

Sample Location

Asbestos Detected
No/Yes: Type

A-33B Green Streaked Sheet Floor (Mastic) Unit 30 No

A-34A Grey Mosaic Sheet Floor Unit 20 No

A-34B Grey Mosaic Sheet Floor (Mastic) Unit 20 No

A-35 Grey Speckled Sheet Floor Unit 21 No

A-36 Grey Speckled Sheet Floor Unit 21 No

A-37A Grey Speckled Sheet Floor Unit 21 No

A-37B Grey Speckled Sheet Floor (Mastic) Unit 21 No

A-38 Drywall Joint Compound (Wall) Unit 21 No

A-39 Drywall Joint Compound (Ceiling) Unit 21 Yes: Chrysotile 2%

A-40A Green Streaked Sheet Floor Unit 21 No

A-40B Green Streaked Sheet Floor (Mastic) Unit 21 No

A-41A Green Streaked Sheet Floor Unit 24 No

A-41B Green Streaked Sheet Floor (Mastic) Unit 24 No

Table — Lead Paint Analysis Results, Bunkhouse Compound
Sﬁmgﬁ Substrate/Sample Location Colour Legd C?L?gc/g;ltration LeadP(;?nT%mng
(Yes/No)

L-01 Wood SigLnngk/;l]'(r)iLrjnSéExterior Brown 354 Yes
L-02 Prywallilood Trim /Unit 13 Off-White 587 Yes
L-03 Wood Doogiégsg:jnseets - Unit 13 Beige 1,190 Yes
L-04 Prywalliiood Trim /Unit 26 Off-White 731 Yes
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APPENDIX B

Photographs

=
January 2016 Golder
Report No. 15-34393.1000 L/ Associates



HAZARDOUS BUILDING MATERIALS ASSESSMENT
BUNKHOUSE COMPOUND, WATERTON, AB

Photograph 1. Section of the Bunkhouse Compound

Photograph 2: Asbestos-Containing Drywall Joint Compound, Bunkhouse Compound
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Photograph 3: Asbestos-Containing Beige Mosaic Sheet Floor, Unit 16

Photograph 4: Lead-Containing Brown Paint on Wood Siding/Trim — Exterior, Bunkhouse Compound
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Photograph 5: Lead-Containing Off-White Paint on Drywall/Wood Trim — Interior, Bunkhouse Compound

Photograph 6: Lead-Containing Beige Paint on Wood Doors/Cabinets — Interior, Bunkhouse
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APPENDIX C

Laboratory Reports
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nalysis Date:
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Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type

A-01 Exterior- Bunk Brown 90% Cellulose 10% Non-fibrous (other) None Detected
House - Black Fibrous

651503629-0001 Paper Beneath Homogeneous
W ood Siding

A-02 Exterior- Bunk Brown 90% Cellulose 10% Non-fibrous (other) None Detected
House - Black Eibrous

651503629-0002 Paper Beneath Homogeneous
W ood Siding

A-03 Exterior- Bunk Brown 90% Cellulose 10% Non-fibrous (other) None Detected
House - Black Fibrous

651503629-0003 Paper Beneath Homogeneous
Wood Siding

A-04 Exterior- Bunk Brown 90% Cellulose 10% Non-fibrous (other) None Detected
House - Black Fibrous

651503629-0004 Paper Beneath Homogeneous
Wood Siding

A-05 Exterior- Bunk Brown 90% Cellulose 10% Non-fibrous (other) None Detected
House - Black Fibrous

651503629-0005 Paper Beneath Homogeneous
Wood Siding

A-06 Exterior Electrical ~ Black 100% Non-fibrous (other) None Detected
Room- Bunk Non-Fibrous

651503629-0006 House - Built-Up Homogeneous
Roofing Material

A-07 Exterior Electrical ~ Gray 100% Non-fibrous (other) None Detected
Room- Bunk Non-Fibrous

651503629-0007 House - Grey Homogeneous

Caulking on Metal
Flashing

Analyst(s)

Brett Olsen (229)

Kate Fee (79)

Jefferson Salvador, Laboratory Manager
or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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Attn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax: (403) 299-5606
Received: 10/20/15 1:27 PM
102, 2535 - 3 Avenue SE eceive

Analysis Date: 10/27/2015

Calgary, AB T2A 7TW5 Collected: 10/13/2015

\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-08 Unit 13- Bunk White 100% Non-fibrous (other) None Detected
House - Drywall Non-Fibrous
651503629-0008 Joint Compound Homogeneous
(Wall)
A-09 Unit 13- Bunk Beige 100% Non-fibrous (other) None Detected
House - Drywall Non-Fibrous
651503629-0009 Joint Compound Homogeneous
(Ceiling)
A-10-Flooring Unit 13- Bunk Green/Beige 20% Cellulose 80% Non-fibrous (other) None Detected
House - Green Fibrous
651503629-0010 Streaked Sheet Homogeneous
Floor
A-10-Mastic Unit 13- Bunk Yellow 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous
651503629-0010A Streaked Sheet Homogeneous
Floor
A-11-Flooring Unit 13- Bunk Gray/Beige 25% Cellulose 72% Non-fibrous (other) None Detected
House - Grey Fibrous 3% Glass
6515036290011 Mosaic Sheet Floor - Homageneous
A-11-Mastic Unit 13- Bunk Yellow 100% Non-fibrous (other) None Detected
House - Grey Non-Fibrous
651503629-0011A Mosaic Sheet Floor - Homageneous
A-12 Unit 13- Bunk Beige 97% Non-fibrous (other) 3% Chrysotile
House - Drywall Fibrous
651503629-0012 Joint Compound Homogeneous
(Ceiling of
Crawlspace)
Analyst(s)
Brett Olsen (229) Jefferson Salvador, Laboratory Manager
Kate Fee (79) or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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Received: 10/20/15 1:27 PM
102, 2535 - 3 Avenue SE eceive

Analysis Date: 10/27/2015

Calgary, AB T2A 7TW5 Collected: 10/13/2015

\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-13 Unit 15- Bunk Beige 100% Non-fibrous (other) None Detected
House - Drywall Non-Fibrous
651503629-0013 Joint Compound Homogeneous
(Wall)
A-14 Unit 15- Bunk Beige 100% Non-fibrous (other) None Detected
House - Drywall Non-Fibrous
651503629-0014 Joint Compound Homogeneous
(Ceiling)
A-15 Unit 15- Bunk Green 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous
651503629-0015 Streaked Sheet Homogeneous
Floor
A-16-Flooring Unit 15- Bunk Brown/Beige 25% Cellulose 72% Non-fibrous (other) None Detected
House - Pink Fibrous 3% Glass
651503629-0016 Squares Sheet Homogeneous
Floor
A-16-Mastic Unit 15- Bunk Yellow 100% Non-fibrous (other) None Detected
House - Pink Non-Fibrous
651503629-0016A Squares Sheet Homogeneous
Floor
A-17 Unit 16- Bunk White 100% Non-fibrous (other) None Detected
House - Drywall Non-Fibrous
651503629-0017 Joint Compound Homogeneous
(Wall)
A-18 Unit 16- Bunk Beige 98% Non-fibrous (other) 2% Chrysotile
House - Drywall Non-Fibrous
651503629-0018 Joint Compound Homogeneous
(Ceiling)
Analyst(s)
Brett Olsen (229) Jefferson Salvador, Laboratory Manager
Kate Fee (79) or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type

A-19-Flooring Unit 16- Bunk Green 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous

651503629-0019 Streaked Sheet Homogeneous
Floor

A-19-Mastic Unit 16- Bunk Yellow 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous

651503629-0019A Streaked Sheet Homogeneous
Floor

A-20 Unit 16- Bunk Brown/Beige 3% Cellulose 72% Non-fibrous (other) 25% Chrysotile
House - Beige Fibrous

651503629-0020 Mosaic Sheet Floor - Homageneous

A-21 Unit 17- Bunk White 20% Perlite None Detected
House - Drywall Non-Fibrous 80% Non-fibrous (other

651503629-0021 Joint Compound Homogeneous 0 ( )
(Wall)

A-22 Unit 17- Bunk White 20% Perlite None Detected
House - Drywall Non-Fibrous 80% Non-fibrous (other

651503629-0022 Joint Compound Homogeneous 0 ( )
(Ceiling)

A-23 Unit 17- Bunk Beige 73% Non-fibrous (other) None Detected
House - Grey Fibrous

651503629-0023 Squares Sheet Homogeneous
Floor

A-24 Unit 17- Bunk Black 20% Non-fibrous (other) None Detected
House - Black Tar-  Eibrous

651503629-0024 Paper in Ceiling Homogeneous

Space

Analyst(s)

Brett Olsen (229)

Kate Fee (79)

Jefferson Salvador, Laboratory Manager

or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless

requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%
Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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EMSL Canada Inc.
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CustomerPO:
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Attn: Nadine Reid
Golder Associates, Ltd.
102, 2535 - 3 Avenue SE
Calgary, AB T2A 7W5

\_Project: 15 - 34393/ 1000

Phone: (403) 299-5600
Fax: (403) 299-5606
Received: 10/20/15 1:27 PM
Analysis Date: 10/27/2015
Collected: 10/13/2015

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using

Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type

A-25 Unit 17- Bunk Black 80% Cellulose 20% Non-fibrous (other) None Detected
House - Black Tar-  Fibrous

651503629-0025 Paper in Ceiling Homogeneous
Space

A-26 Unit 17- Bunk Black 80% Cellulose 20% Non-fibrous (other) None Detected
House - Black Tar-  Eibrous

651503629-0026 Paper in Ceiling Homogeneous
Space

A-27-Flooring Unit 26- Bunk Green 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous

651503629-0027 Streaked Sheet Homogeneous
Floor

A-27-Mastic Unit 26- Bunk Yellow 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous

651503629-0027A Streaked Sheet Homogeneous
Floor

A-28 Unit 26- Bunk White 20% Perlite None Detected
House - Drywall Non-Fibrous 80% Non-fibrous (other

651503629-0028 Joint Compound Homogeneous 0 ( )
(Wall)

A-29 Unit 26- Bunk Beige 98% Non-fibrous (other) 2% Chrysotile
House - Drywall Non-Fibrous

651503629-0029 Joint Compound Homogeneous
(Ceiling)

A-30-Flooring Unit 20- Bunk Gray/W hite 25% Cellulose 70% Non-fibrous (other) None Detected
House - Grey Fibrous 5% Synthetic

651503629-0030 Mosaic Sheet Floor Homogeneous

Analyst(s)

Brett Olsen (229)

Kate Fee (79)

Jefferson Salvador, Laboratory Manager

or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless

requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%
Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type

A-30-Mastic Unit 20- Bunk Yellow 100% Non-fibrous (other) None Detected
House - Grey Non-Fibrous

651503629-0030A Mosaic Sheet Floor - Homageneous

A-31 Unit 20- Bunk Beige 98% Non-fibrous (other) 2% Chrysotile
House - Drywall Non-Fibrous

651503629-0031 Joint Compound Homogeneous
(Wall)

A-32 Unit 20- Bunk Beige 98% Non-fibrous (other) 2% Chrysotile
House - Drywall Non-Fibrous

651503629-0032 Joint Compound Homogeneous
(Ceiling)

A-33-Sheet Flooring  Unit 20- Bunk Green 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous

651503629-0033 Streaked Sheet Homogeneous
Floor

A-33-Mastic Unit 20- Bunk Yellow 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous

651503629-0033A Streaked Sheet Homogeneous
Floor

A-34-Sheet Flooring  Unit 20- Bunk Gray/Beige 25% Cellulose 70% Non-fibrous (other) None Detected
House - Grey Fibrous 5% Synthetic

651503629-0034 Mosaic Sheet Floor - Homageneous Y

A-34-Mastic Unit 20- Bunk Yellow 100% Non-fibrous (other) None Detected
House - Grey Non-Fibrous

651503629-0034A Mosaic Sheet Floor Homogeneous

Analyst(s)

Brett Olsen (229)
Kate Fee (79)

Jefferson Salvador, Laboratory Manager

or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless

requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%
Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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Attn: Nadine Reid
Golder Associates, Ltd.
102, 2535 - 3 Avenue SE
Calgary, AB T2A 7W5

\_Project: 15 - 34393/ 1000

Phone: (403) 299-5600
Fax: (403) 299-5606
Received: 10/20/15 1:27 PM
Analysis Date: 10/27/2015
Collected: 10/13/2015

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using

Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type

A-35 Unit 21- Bunk Gray 25% Cellulose 73% Non-fibrous (other) None Detected
House - Grey Fibrous 206 Glass

651503629-0035 Speckled Sheet Homogeneous
Floor

A-36 Unit 21- Bunk Gray 25% Cellulose 73% Non-fibrous (other) None Detected
House - Grey Fibrous 2% Glass

651503629-0036 Speckled Sheet Homogeneous
Floor

A-37-Flooring Unit 21- Bunk Gray 25% Cellulose 73% Non-fibrous (other) None Detected
House - Grey Fibrous 2% Glass

651503629-0037 Speckled Sheet Homogeneous
Floor

A-37-Mastic Unit 21- Bunk White 100% Non-fibrous (other) None Detected
House - Grey Non-Fibrous

651503629-0037A Speckled Sheet Homogeneous
Floor

A-38 Unit 21- Bunk Beige 100% Non-fibrous (other) None Detected
House - Drywall Non-Fibrous

651503629-0038 Joint Compound Homogeneous
(Wall)

A-39 Unit 21- Bunk Beige 98% Non-fibrous (other) 2% Chrysotile
House - Drywall Non-Fibrous

651503629-0039 Joint Compound Homogeneous
(Ceiling)

A-40-Flooring Unit 21- Bunk Green 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous

651503629-0040 Streaked Sheet Homogeneous

Floor

Analyst(s)

Brett Olsen (229)

Kate Fee (79)

Jefferson Salvador, Laboratory Manager
or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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Attn: Nadine Reid

Golder Associates, Ltd.

102, 2535 - 3 Avenue SE
Calgary, AB T2A 7W5

15 - 34393 /1000

Phone:

Fax:
Received:
Analysis Date:
Collected:

(403) 299-5600
(403) 299-5606
10/20/15 1:27 PM
10/27/2015
10/13/2015

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance Fibrous % Non-Fibrous % Type

A-40-Mastic Unit 21- Bunk Yellow 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous

651503629-0040A Streaked Sheet Homogeneous
Floor

A-41-Flooring Unit 24- Bunk Green 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous

651503629-0041 Streaked Sheet Homogeneous
Floor

A-41-Mastic Unit 24- Bunk Yellow 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous

651503629-0041A Streaked Sheet Homogeneous
Floor

A-42-Flooring Mailbox Room- Gray Cellulose 75% Non-fibrous (other) None Detected

Post Office - Grey  Fibrous

651503629-0042 Speckled Sheet Homogeneous
Floor

A-42-Mastic Mailbox Room- Brown 100% Non-fibrous (other) None Detected
Post Office - Grey  Non-Fibrous

651503629-0042A Speckled Sheet Homogeneous
Floor

A-43 Mailbox Room- Beige 98% Non-fibrous (other) 2% Chrysotile
Post Office - Non-Fibrous

651503629-0043 Drywall Joint Homogeneous
Compound (Wall)

A-44 Back Room- Post ~ White 20% Perlite None Detected
Office - Drywall -~ Non-Fibrous 80% Non-fibrous (other

651503629-0044 Joint Compound Homogeneous 0 ( )

(Wall)

Analyst(s)

Brett Olsen (229)

Kate Fee (79)

Jefferson Salvador, Laboratory Manager
or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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Order #: 1543152

Sample Results

Matrix: Paint
Lead Sample Date: 13-Oct-15
Paracel ID Client ID Units MDL Result
1543152-01 L-01 - Brown - Wood Siding/Trim - Exterior Bunk House ug/g 20 354
1543152-02 L-02 - Off-White - Drywall/WoodTrim - Unit 13 Bunk House ugl/g 20 587
1543152-03 L-03 - Beige (orange) - Wood Doors/Cabinets - Unit 13 Burl  ug/g 20 1190
1543152-04 L-04 - Off-White - Drywall/Wood Trim - Unit 26 Bunk Housg  ug/g 20 731
1543152-05 L-05 - Light-Grey - Drywall - Post Office ugl/g 20 365
1543152-06 L-06 - Black - Wood Trim - Exterior Post Office/Residence ug/g 20 <20
1543152-07 L-07 - White - Wood Trim - Exterior Post Office/Residence ug/g 20 67
1543152-08 L-08 - Beige - Drywall - Residence Side (Post Office) ug/g 20 <20
1543152-09 L-09 - White - Drywall - Residence Side (Post Office) ugl/g 20 336
1543152-10 L-10 - Grey - Concrete Floor - Residence Side (Post Office ug/g 20 2020
1543152-11 L-11 - Beige - Drywall/Wood Walls - Lot 42 ug/g 20 <20
1543152-12 L-12 - White - Wood Trim/ Ceiling Tile - Lot 42 ug/g 20 46
1543152-13 L-13 - Grey - Concrete Floor - Lot 42 ug/g 20 1610
1543152-14 L-14 - Beige - Wood Trim / Stucco - Exterior Lot 42 ugl/g 20 52400
1543152-15 L-15 - Red - Wood Trim - Exterior Lot 42 ug/g 20 1460
1543152-16 L-16 - Beige - Drywall - Lot 41 ug/g 20 <20
1543152-17 L-17 - White - Wood Trim - Interior Lot 41 ug/g 20 2020
1543152-18 L-18 - Grey - Plywood Floor - Interior Lot 41 ug/g 20 629
1543152-19 L-19 - Beige - Wood Siding - Exterior Lot 41 ug/g 20 13200
1543152-20 L-20 - Dark Brown - Wood Fencing/Trim - Exterior Lot 41 ug/g 20 979
1543152-21 L-21 - Light Brown - Wood Deck / Siding - Lot 41 ugl/g 20 26
1543152-22 L-22 - Beige - Drywall - Lot 21 ugl/g 20 346
1543152-23 L-23 - White - Wood Trim - Interior - Lot 21 ug/g 20 27100
1543152-24 L-24 - White - Wood Trim - Exterior - Lot 21 ug/g 20 9590
1543152-25 L-25 - Grey - Concrete Floor - Interior Lot 21 ug/g 20 2260
1543152-26 L-26 - White - Wood Trim - Exterior Lot 21 ugl/g 20 1280
1543152-27 L-27 - Grey - Wood Deck - Exterior Lot 21 ug/g 20 1950
1543152-28 L-28 - Grey - Concrete Base of Wall - Exterior Lot 21 ug/g 20 <20
1543152-29 L-29 - Beige - Wood Panelling - Interior Main Floor - Lot 3/4  ug/g 20 419
1543152-30 L-30 - White - Wood Panelling - Interior Basement - Lot 3/4|  ug/g 20 63
1543152-31 L-31 - Grey - Concrete Floor - Interior Lot 3/4 ug/g 20 196
Laboratory Internal QA/QC
Reporting Source %REC RPD
Analvte Result  Limit Units Result  %REC Limit RPD  Limit Notes
Matrix Blank
Lead ND 20 ugl/g
Matrix Duplicate
Lead 283 20 uglg 354 222 30
OTTAWA * CALGARY MISSISSAUGA * KINGSTON LONDON NIAGARA * SARNIA

1-800-749-1947 * www.paracellabs.com

Page 3 of 4



Certificate of Analysis
@ @ @ﬁ [Laboratories AGAT WORK ORDER: 15C034028

PROJECT: 15-34393/1000

CLIENT NAME: GOLDER ASSOCIATES LTD. ATTENTION TO: Bessie Abella
SAMPLING SITE: SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Polychlorinated Biphenyls Analysis

DATE RECEIVED: 2015-10-23

DATE REPORTED: 2015-10-26

P-01 - Brown P-14 - Beige P-19 - Beige P-20 - Dark P-21 - Light
Wood P-07 - White Wood P-15 - Red Wood Brown Wood Brown Wood P-24 - White
SAMPLE DESCRIPTION: Siding/Trim-Ext Wood Trim-Ext Trim/Stucco-Ext Wood Trim-Ext Siding-Ext Fencing/Trim Deck/Siding ~ Wood Trim-Ext
SAMPLE TYPE: Paint Paint Paint Paint Paint Paint Paint Paint
DATE SAMPLED:  10/13/2015 10/14/2015 10/15/2015 10/15/2015 10/16/2015 10/16/2015 10/16/2015 10/16/2015

Parameter Unit G/S RDL 7116202 7116271 7116272 7116273 7116274 7116275 7116276 7116277
Aroclor 1242 mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Aroclor 1254 mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Aroclor 1260 mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Total Polychlorinated Biphenyls mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Surrogate Unit Acceptable Limits
Decachlorobiphenyl % 50-150 110 105 105 110 145 105 115 110

P-26 - White P-27 - Grey P-28 - Grey
SAMPLE DESCRIPTION: Wood Trim-Ext Wood Deck-Ext Concrete Base
SAMPLE TYPE: Paint Paint Paint
DATE SAMPLED:  10/16/2015 10/16/2015 10/16/2015

Parameter Unit G/S RDL 7116278 7116279 7116280
Aroclor 1242 mg/kg 0.05 <0.05 <0.05 <0.05
Aroclor 1254 mg/kg 0.05 <0.05 <0.05 <0.05
Aroclor 1260 mg/kg 0.05 <0.05 <0.05 <0.05
Total Polychlorinated Biphenyls mg/kg 0.05 <0.05 <0.05 <0.05

Surrogate Unit Acceptable Limits
Decachlorobiphenyl % 50-150 110 105 80
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

GG @ T CERTIFICATE OF ANALYSIS (V1) Page 2 of 7

Results relate only to the items tested and to all the items tested




@ @ @ 'F Laboratories

CLIENT NAME: GOLDER ASSOCIATES LTD.

SAMPLING SITE:

2910 12TH STREET NE

Certificate of Analysis CALGARY. ALBERTA

AGAT WORK ORDER: 15C034981

PROJECT: 15-34393/1000
ATTENTION TO: Bessie Abella
SAMPLED BY:

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Polychlorinated Biphenyls Analysis

DATE RECEIVED: 2015-10-26

DATE REPORTED: 2015-10-27

P-06-Black-
SAMPLE DESCRIPTION: Wood Trim-Ext
SAMPLE TYPE: Paint
DATE SAMPLED: 10/14/2015
Parameter Unit G/S RDL 7129531
Aroclor 1242 mg/kg 0.05 <0.05
Aroclor 1254 mg/kg 0.05 <0.05
Aroclor 1260 mg/kg 0.05 <0.05
Total Polychlorinated Biphenyls mg/kg 0.05 <0.05
Surrogate Unit Acceptable Limits
Decachlorobiphenyl % 50-150 87
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

EG'GE T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 2 of 6




At Golder Associates we strive to be the most respected global company providing
consulting, design, and construction services in earth, environment, and related
areas of energy. Employee owned since our formation in 1960, our focus, unique
culture and operating environment offer opportunities and the freedom to excel,

which attracts the leading specialists in our fields. Golder professionals take the
time to build an understanding of client needs and of the specific environments
in which they operate. We continue to expand our technical capabilities and have
experienced steady growth with employees who operate from offices located
throughout Africa, Asia, Australasia, Europe, North America, and South America.

Africa + 27 11 254 4800
Asia + 86 21 6258 5522
Australasia + 61 3 8862 3500
Europe + 356 21 42 30 20
North America +1 800 275 3281
South America + 55 21 3095 9500

solutions@golder.com
www.golder.com

Golder Associates Ltd.
102, 2535 - 3rd Avenue S.E.
Calgary, Alberta, T2A 7W5
Canada

T: +1 (403) 299 5600

Golder

¥ Associates
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 20,
WATERTON, AB

Executive Summary

INTRODUCTION

At the request of IBI Group Architects Engineers (IBI), Golder Associates Ltd. (Golder) conducted a hazardous
building materials assessment at 102A and 102B Windflower Avenue (Lot 20) in Waterton, Alberta.

The assessment was conducted on October 13 to 14, 2015, by Caleb Fricker, Occupational Hygiene
Technologist, under the direction of Nadine Reid, Occupational Hygienist.

SCOPE OF WORK

The assessment was performed with the objective of compiling an inventory of hazardous building materials
prior to the proposed demolition of the building. The assessment included asbestos-containing materials (ACM),
lead-containing paint, polychlorinated biphenyls (PCB) in fluorescent light ballasts, mercury in thermostats,
mercury vapour in fluorescent light tubes, ozone-depleting substances (ODS) in items such as air conditioning
units and refrigerators, radioactive materials in smoke detectors and miscellaneous building maintenance
chemicals.

CONCLUSIONS AND RECOMMENDATIONS
Asbestos-Containing Materials

Based on site observations and the analytical results, asbestos was confirmed in the following materials at the
time of the assessment:

Asbestos-Containing Material Locations
Drywall Joint Compound All Drywall — Entire Building
Vinyl Floor Tile Beneath Sheet Flooring Back Room — Post Office
Exterior Grey Window Putty One Window — Residence
Asphalt Roofing Shingles Roof of Shed
Vinyl Floor Tile Beneath Carpet Living Room — Residence
Mosaic Sheet Flooring Beneath Carpet Bedrooms — Residence
9"x9” Vinyl Floor Tile Basement — Residence
White Insulation Board Floor Vents — Residence

As this assessment was semi-destructive in nature, the potential exists for other building materials not sampled
to contain asbestos. Materials in the building that may contain asbestos that could not be sampled due to the
semi-destructive nature include but are not limited to drain pipes, gaskets within flanges and boilers, asbestos
cement insulators within electrical equipment and within mechanical equipment.

Prior to any demolition or renovation activities, ACM that may be impacted must be removed. The work should
be completed by workers certified by Alberta OHS. Throughout the abatement activities, appropriate air
monitoring and inspections should be conducted by qualified personnel to document that contamination is
contained and ACM are removed and disposed of appropriately. It is recommended that a proper scope of work
and asbestos removal specifications be written to scope the complete and proper removal of the identified ACM.

1‘ -
January 2016 ‘, Golder
Report No. 15-34393.1000 i Associates



HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 20,
WATERTON, AB

If suspected ACM not previously assessed are uncovered during renovation or demolition activities, work should
stop immediately and sampling of the material should be conducted to confirm the presence of asbestos.

Lead-Containing Paint

Based on site observations and the analytical results, lead above the Surface Coatings Materials Regulations,
90 pg/g was identified in the following paints:

®  Light Grey Paint on Drywall — Post Office (good condition);
®  White Paint on Drywall — Residence, Basement, South Wall (poor condition); and

®  Grey Paint on Concrete Floor — Residence Side (good condition).

Lead-containing surfaces with any amounts of lead that will be impacted through maintenance, renovation, or
demolition activities in a manner likely to cause some level of airborne lead-containing dust or fumes,
(i.e., welding, torch cutting, grinding, sanding or sandblasting) should be controlled through the development and
implementation of an Exposure Control Plan. The exposure control plan should include safe work procedures to
address the lead exposure hazard during the maintenance, renovation, or demolition activities. The safe work
procedures should include procedures to minimize dust during construction and demolition, procedures for
proper containment, collection, clean-up and disposal of debris to prevent contamination in other areas, the use
of proper cleaning tools, selection and use of proper personal protective equipment, and other applicable
procedures.

Lead-containing paint in poor condition should be abated prior to demolition. The lead containing paint that is
flaking or loose (poor condition) should be abated following methods and requirements outlined in the Alberta
OHS Lead at the Work Site Bulletin. The lead-containing paint waste should be analyzed for lead leachability by
toxicity characteristic leaching procedure (TCLP) prior to transportation and disposal. The transportation and
disposal of lead-containing waste materials must be conducted in accordance with the requirements of AEP and
the Federal Transportation of Dangerous Good Act and Regulations, current to the date of the work. The AEP
Waste Control Regulation prescribes the disposal pathways for lead-containing waste.

Polychlorinated Biphenyls

Fluorescent light fixtures with the older T12 style tubes suspected to contain PCB ballasts were not identified in
the building at the time of the assessment.

Other Hazardous Building Materials

Approximately 36 fluorescent light tubes suspected of containing mercury vapour were observed throughout the
building at the time of the assessment. One thermostat suspected of containing mercury capsules was observed
throughout the building at the time of the assessment.

Mercury vapour in light tubes and mercury in thermostats pose no risk to workers or occupants provided the light
bulbs and capsules remain intact and undisturbed. The bulbs and capsules should be removed from the
building prior to decommissioning, renovations or maintenance activities and be kept separate from all other
waste to prevent damage to the light bulbs and capsules. Light bulbs containing mercury vapour should be
recycled as per the Alberta Fluorescent Lamp Stewardship Initiative. Alternatively, the mercury-containing
fluorescent light bulbs and capsules may be disposed of in accordance with regulations specified by AEP.
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Approximately two refrigerators, one deep freezer, one air conditioning unit and one mini-fridge suspected of
containing ozone-depleting substances were observed throughout the building at the time of the assessment.
Equipment suspected of containing ODS is to be recycled or disposed of in accordance with the federal Ozone
Depleting Substances and Halocarbons Regulation (Section 181/2000). Equipment containing suspect ODS
that is to remain in place must be managed in accordance with the provincial and federal regulations. If the units
require maintenance or are to be decommissioned, the refrigerants in the identified units must be drained,
recycled or destroyed by a competent individual with the appropriate trade qualifications. Servicing should be
performed in accordance with Environment Canada, Environmental Code of Practice for Elimination of
Fluorocarbon Emissions from Refrigeration and Air Conditioning Systems and manufactures specifications.

Approximately two smoke detectors suspected of containing radioactive components were observed throughout
the building at the time of the assessment. Smoke detectors that contain radioactive materials must be sent for
recycling upon decommissioning. Removal and disposal must be conducted in accordance with the Nuclear
Safety and Control Act, Nuclear Substances and Radiation Device Regulation SOR/2000-207.

Lead packing was observed in the cast iron bell and spigot joints throughout the building at the time of the
assessment. Removal, disposal or recycling of lead in bell and spigot joints must be conducted in accordance
with federal and provincial regulations.

Miscellaneous chemicals and biohazards were not identified in the buildings at the time of the assessment.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 20,
WATERTON, AB

1.0 INTRODUCTION

At the request of IBI Group Architects Engineers (IBI), Golder Associates Ltd. (Golder) conducted a hazardous
building materials assessment at 102A and 102B Windflower Avenue (Lot 20) in Waterton, Alberta.

The assessment was conducted on October 13 to 14, 2015, by Caleb Fricker, Occupational Hygiene
Technologist, under the direction of Nadine Reid, Occupational Hygienist.

2.0 SCOPE OF WORK

The assessment was performed with the objective of compiling an inventory of hazardous building materials
prior to the proposed demolition of the building. The assessment included asbestos-containing materials (ACM),
lead-containing paint, polychlorinated biphenyls (PCB) in fluorescent light ballasts, mercury in thermostats,
mercury vapour in fluorescent light tubes, ozone-depleting substances (ODS) in items such as air conditioning
units and refrigerators, radioactive materials in smoke detectors and miscellaneous building maintenance
chemicals.

3.0 REGULATORY REQUIREMENTS AND GUIDELINES

Parks Canada employees are federally regulated. Most other parties conducting work for Parks Canada are
governed by provincial regulations.

3.1 Federal Regulations

In federal jurisdictions, hazardous building materials are regulated by Human Resources and Skills Development
Canada (HRSDC) under the Canada Labour Code, Part Il. Specifically, Part X, Hazardous Substances,
provides the direction for the control of exposure to potentially toxic substances in the workplace. Under this
regulation, employers are required to:

B  maintain a record of all hazardous materials;

B uyndertake a hazard investigation by a competent person;

B  ensure materials are properly stored and handled;

B post warning signs;

B inform and educate employees regarding hazards; and

B control exposure through substitution, engineering or protective equipment.

In Canada, environmental matters generally fall under the Government of Canada’s Canadian Environmental
Protection Act, 1999, S.C. 1999 c. 33 (as amended up to 2003) and applicable regulations and guidelines.

Other specific applicable federal regulations are detailed below.

3.1.1 Lead-Containing Paint

Lead was used as a pigment and drying agent in alkyd oil-based paint. The Liquid Coating Materials
Regulations were enacted under the Hazardous Products Act in 1976 to restrict the lead content of paints and
other liquid coatings on furniture, household products, children’s products, industrial surfaces and exterior and
interior surfaces to 0.5% by weight. The Canadian Paint and Coatings Association (CPCA), the national trade
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association for Canada’s paint manufacturers, recommended that the Canadian paint industry voluntarily stop
using any lead compounds in consumer paints by the end of 1990. Over the years, the amount of lead in paint
has continued to decrease, due to the co-operative efforts of government and industry.

The previous regulations have since been amended under the Surface Coating Materials Regulations,
SOR/2005-109, which states that the “concentration of total lead present in a surface coating material must not
be more than 90 micrograms per gram (pg/g) dry weight of lead” (0.009%).

3.1.2 Polychlorinated Biphenyls

PCBs are used as a dielectric fluid in electrical equipment such as transformers. The use of capacitors in
fluorescent lamp ballasts was common up to 1980. The Federal Chlorobiphenyls Regulation, SOR/91-152
prohibits the use of PCBs in this electrical equipment installed after July 1, 1980. The Federal Chlorobiphenyls
Regulation, SOR/92-507, also outlines the handling, storage, and disposal of PCBs and PCB-containing
equipment.

The government of Canada passed a regulation set to protect and enhance the environment. As such, the
regulations are enforceable by law. The regulation places the onus on the owner; employer and employee to
ensure no adverse effects are experienced in the environment.

In accordance with PCB Regulations (SOR/2008-273), PCB-containing equipment is defined as any equipment,
machinery or similar manufactured items, including paints, capacitors, and an electrical transformer that contains
a PCB liquid or solid of more than 50 milligrams per kilogram (mg/kg) of the liquid or solid. This definition
includes paint which may contain PCBs. Following removal of all paints, the barrelled PCB-containing paint
must be appropriately labelled, manifested, and transported to an approved destruction and disposal facility in
accordance with regulations.

Prior to disposal, all ballasts should be compared to the criteria found in the Environment Canada Report
EPS 2/CC/2 (revised) August 1991, Identification of Lamp Ballasts Containing PCBs to assess their likelihood of
containing PCBs.

3.1.3 Ozone-Depleting Substances

In 1994, the federal government filed the Ozone-Depleting Substances Regulations to amend controls on
production and consumption of chlorofluorocarbons (CFC), halons, tetrachloride and methyl-chloroform. The
Federal Halocarbon Regulations, effective July 1, 1999, was filed to ensure uniformity with respect to the
release, recovery and recycling of ODS and their halocarbon alternatives in refrigeration and air conditioning.

Canadian Environmental Protection Act (1999), Ozone-Depleting Substances Regulations, 1998, controls the
import, manufacture, use, sale, and export of ODS. The regulation also requires that permits be obtained to
import or export used, recovered, recycled, and reclaimed ODS.
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3.2 Provincial Regulations

The provincial regulations, codes and guidelines relevant to hazardous building materials are legislated by
Alberta Occupational Health and Safety (OHS), a branch of the Department of Safe, Fair and Healthy
Workplaces under the Ministry of Jobs, Skills, Training and Labour. They include the Alberta Occupational
Health and Safety (OHS) Code (2009) and the Alberta Asbestos Abatement Manual (October 2012). Provincial
regulations that are applicable to the disposal of hazardous building materials are the Alberta Environmental
Protection and Enhancement Act and Waste Control Regulation.

3.2.1 Alberta Occupational Health and Safety Code

The Alberta Occupational Health and Safety Code is law which was passed to protect the health and safety of
workers on the job. As such, the Code and the sections under the Code are enforceable by law. The Code
places the onus on both the employer and the employee to ensure a safe working environment.

Part 4, Chemical Hazards, Biological Hazards and Harmful Substances, represents minimum requirements and
specifies, among many other things, the general requirements for working with and around harmful substances.
Control of worker exposure to airborne contaminants is detailed and the occupational exposure limits are
specified in Schedule 1 of the Regulation.

Part 4 and Schedule 1, Table 2 in the Alberta Occupational Health and Safety Code outlines the general
requirements to be followed when working with asbestos. It also defines occupational exposure limits (OEL) for
a variety of airborne contaminants. The OEL for a particular contaminant represents conditions to which it is
believed that nearly all workers may be exposed, day after day, without suffering from adverse health effects.
Due to individual susceptibility, a small percentage of workers may experience discomfort at concentrations
below the applicable OEL. An 8-hour OEL refers to the average concentration of a substance over an 8-hour
period.

Sections 28 through 38 in Part 4 of the Alberta Occupational Health and Safety Code outline the requirements
related to asbestos in facilities. Sections 31 to 35 specifically outline the limitations on the use of asbestos in
buildings. The requirements of Sections 31 through 35 are summarized below:

® if asbestos fibres may be released in a building all necessary steps to correct this unsafe condition must be
taken;

®  asbestos products that have the potential for releasing fibres may not be installed;

® all materials containing crocidolite are banned from use;

®  spray-applied asbestos products are banned from use;

®  asbestos products, in general, must not be in a form or location where they could release airborne fibres and
allow them to enter a ventilation system;

®  buildings to be demolished are to have all materials with the potential of releasing asbestos fibres removed;
and

® all materials with the potential of releasing asbestos fibres that may be impacted by a renovation must be
either encapsulated, enclosed or removed.
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Historically, materials containing less than 1% asbestos have not been considered “asbestos-containing
materials” for the purposes of the OHS legislation. However, in recent years, it has become apparent that some
materials, such as vermiculite, can release significant amounts of asbestos fibres, even when they contain low
levels (less than 1%) of asbestos. In addition, since the requirements in Part 4 of the OHS Code are based on
the ability of a material to release asbestos fibres when disturbed, this interpretation was not consistent with the
legislation. As a result, the Asbestos Abatement Manual was revised to remove the definition of an asbestos-
containing material as one that contains more than 1% by weight asbestos. However, this has now raised
guestions as to when an employer must comply with the asbestos requirements in the OHS Code.

The employer must comply with the asbestos requirements when:

® the individual material in question contains more than 1% asbestos (by weight);

®  the material contains less than 1% asbestos, but it is known that a “restricted area” is likely to occur when it
is disturbed (e.g., vermiculite); or

®  the material contains less than 1% asbestos and there is a reasonable chance that asbestos fibres may be
released when the material is disturbed, either due to the condition of the material or the work procedures
that will be used (e.g., removal of friable stipple material, dry removal of drywall where the drywall mud
contains low levels of asbestos).

Materials identified as containing less than 1% asbestos, such as drywall joint compounds and stipple coatings,
may not have been uniformly mixed when they were applied and could contain asbestos in concentrations
greater than 1% in sections. When dealing with large quantities of such materials, employers should take non-
homogeneous mixtures into consideration for Asbestos Management Plans and abatement activities.

3.2.2 Alberta Asbestos Abatement Manual

The Alberta Asbestos Abatement Manual (October 2012) is a guide published by Alberta OHS. This manual is
used for determining compliance with the Occupational Health and Safety Code in the Province of Alberta. It
covers basic information on asbestos, its health hazards, requirements for an employer to develop a code of
practice regarding the storage, handling and disposal of substances listed in Schedule 1 of the Alberta OHS
Code, requirements for worker protection, safe work practices, and the basic principles to follow for the safe
abatement of ACM.

3.2.3 Alberta Environmental Protection and Enhancement Act

The Environmental Protection and Enhancement Act is law which was passed to protect and enhance the
environment. As such, the Act and the regulations under the Act are enforceable by law. The Act places the
onus on the owner, employer and employee to ensure no adverse effects are experienced in the environment.

The key waste regulation under the Environmental Protection and Enhancement Act (AEPEA) relating to
hazardous building materials is the Waste Control Regulation (WCR), and Alberta’s hazardous waste and
hazardous recyclables management programs. The WCR provides guidance for the proper handling, storage,
transportation, treatment, recycling and disposal of hazardous wastes in the province. The regulation also
outlines the materials and criteria to be used to characterize waste as hazardous.
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Although asbestos is not considered to be a hazardous waste, Alberta Environment and Parks (AEP)
(previously Alberta Environment and Sustainable Resource Development) has published guidelines for the
disposal of asbestos waste. Within the guidelines, criteria have been established for the handling, transportation
and disposal of asbestos waste. Also within the guidelines, the types of landfills that can accept asbestos waste
are outlined. The requirements for the disposal of asbestos waste in Alberta are re-defined in the document
entitled Guide for Disposal of Asbestos Waste published by AEP in August, 1989.

3.24 Other Guidelines

Presently there are no regulations in Alberta specifically addressing lead levels in paint. Alberta OHS published
a Bulletin, Lead at the Work Site, in November of 2013" which considers paints containing more than 90 parts
per million (ppm) (90 pg/g) lead to be lead-containing under Canadian Federal Law (Surface Coating Materials
Regulation SOR/2005-109, made under the Canada Consumer Product Safety Act [S.C. 2010, c. 21)).

Lead-containing paint is a potential concern both as a source of direct exposure (inhalation or ingestion of dust
or paint chips) and as a contributor to lead in interior dust and exterior soil. A risk assessment of potential
occupational exposure to lead must consider not only the presence of lead (any amount) but also the activity or
impact of activity on the paints containing lead. The Alberta OHS Lead at the Work Site bulletin references
recommended abatement methods as outlined in the Ontario Ministry of Labour guideline, Lead on Construction
Projects’. The guideline addresses this issue by establishing three tiers of trigger tasks where employees
conducting these activities are assumed to potentially exceed the exposure limits and must be protected
accordingly. There are also requirements under the EPEA to prevent the release of lead and mercury into the
environment.

3.25 Transportation of Hazardous Waste

The transportation of hazardous wastes is governed under the Transportation of Dangerous Goods Act and
Regulations which outline the requirements for storage, handling, and transportation of such waste.

4.0 METHODOLOGY

The assessment methodology was generally consistent with standards outlined by Alberta OHS and the Canada
Labour Code.

Detailed notes were taken with each sample including the type of material and sample location. A digital
photograph was taken of each sampling location.

4.1 Asbestos-Containing Materials

Assessments of the potential ACM in the buildings included the evaluation of the building systems. The systems
reviewed included, but not limited to:

®  Mechanical: Building mechanical systems such as the heating, ventilating and air conditioning (HVAC)
systems were inspected for the presence of ACM.

* Lead at the Work Site, CH071 — Chemical Hazards.

2 Health and Safety Guideline — Lead on Construction Projects. Ontario Ministry of Labour. September 2004, http://www.labour.gov.on.ca/

english/hs/guidelines/lead/index.html
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®  Structural: The method of construction was determined, including interior room areas, mezzanines and
roofing support systems. Fireproofing, fire-stop and other materials installed as a part of the structure were
reviewed.

®  Architectural: The presence of ACM was assessed in building materials and finishes such as floor and
ceiling tiles, texture coats, ashestos sheet materials, wall joint compound, condensation control applications,
spray-applied acoustical materials, and spray-applied insulation on areas of the structure.

The quantity of samples collected was in general accordance with the guidelines in the Alberta Asbestos
Abatement Manual (October 2012) and was adjusted based on the amount of a particular homogenous material
present. A homogenous material is defined as a material that is uniform in color and texture and includes the
materials throughout its full extent, even if its occurrence is not contiguous or physically connected. Where
analysis of a sample confirmed that a bulk material sample was asbestos-containing, then the entire
homogenous material from which the sample was collected was considered an asbestos-containing material.

The Alberta Asbestos Abatement Manual (October 2012), recommends a specific number of samples to be
collected from suspect ACM depending on the amount present on-site. As part of this project, certain building
materials were observed to be installed in limited quantities throughout the buildings, making the collection of
multiple samples from these materials impractical.

Materials suspected of containing asbestos were sampled and submitted for analysis to EMSL Canada Inc., a
National Voluntary Laboratory Accreditation Program (NVLAP) accredited laboratory. The asbestos samples
were analyzed for asbestos type and percentage content using polarized light microscopy and dispersion
staining techniques in accordance with EPA methodologies (EPA 600/R-93/116).

4.2 Lead-Containing Paint

Visual identification and systematic sampling of suspected lead-containing materials was completed as part of
the survey. Testing was conducted by collecting bulk samples by scraping a small section of paint to obtain
approximately 1 gram (g) of suspect paint. The bulk samples were submitted under chain of custody to Paracel
Laboratories Inc, and were analyzed for lead percentage content using Inductively Cooled Plasma — Optical
Emission Spectroscopy (ICP-OES). For the purpose of this report, paints analyzed with lead content greater
than the Surface Coatings Materials Regulations, SOR/2010-224 criteria of 0.009% by weight (90 ppm or
90 ug/g) are considered to be lead-containing.

4.3 Polychlorinated Biphenyls

Fluorescent light fixtures were inspected to determine if they have the older style T-12 tubes. If the T-12 tubes
were observed, the light fixture was assumed to have PCB-containing ballasts. The high-efficiency light fixtures
with the newer T-10, T-8, and T-5 style tubes were assumed to have non-PCB containing ballasts. When T-12
tubes were observed without impact to the light fixture, information was collected and compared to the criteria
found in the Environment Canada Report EPS 2/CC/2 (revised) August 1991, Identification of Lamp Ballasts
Containing PCBs to assess their likelihood of containing PCBs.
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Golder conducted limited sampling for non-liquid PCBs in select paint materials. Sampling was limited to select
exterior paints. Sample collection consisted of obtaining a small volume of suspect paint, placing it in an
individual sample bag. Samples were submitted to AGAT Laboratories for analysis. Samples were analyzed by
gas chromatography in accordance with AGAT Laboratories methodology with reference to the Environmental
Protection Agency’s method SW-846 8082.

Transformer fluids were not assessed as part of this project.

4.4 Other Hazardous Building Materials

The building was visually assessed for the presence of mercury in thermostats, mercury vapour in fluorescent
light tubes, ozone-depleting substances (ODS) in items or systems such as air conditioning units and refrigerators,
radioactive materials in smoke detectors and miscellaneous building maintenance chemicals.

5.0 GENERAL OBSERVATIONS

The building located on Lot 20 is a single storey building containing a residence and a post office constructed
circa 1949. No renovations were reported; however, the building was observed to have had undergone several
renovations in the past. The building was constructed with wood framing, stucco siding, a flat built-up roof on
concrete footings and foundation. The building was insulated with fibreglass in the wall and ceiling cavities.
Interior finishes in the building consisted of vinyl floor tile, sheet flooring, carpet floor, drywall walls and ceilings,
1' x 1’ ceiling tiles and stipple coat ceilings. Both sides of the building were heated with separate natural gas-
fired furnaces through forced-air heating vents. The HVAC system assessed on the post office side of the
building was not insulated. The HVAC system assessed on the residence side of the building was insulated
around the floor vents with white insulation board. The post office side of the building had a partially excavated
crawlspace consisting of a dirt ground floor, concrete walls, and wood floor boards as the ceiling. The residence
side of the building had a basement with a concrete foundation. Based on the structural differences, Golder
assumed the residence side of the building was built at a separate time prior to the post office side. One small
shed was located on the south side of the property consisting of wood framing, wood siding and asphalt
shingles.

6.0 RESULTS AND DISCUSSION
6.1 Asbestos-Containing Materials

A total of 57 samples of suspect ACM were collected from the building and submitted for analysis. The
laboratory analyzed 82 different layers of material. Asbestos was identified in 21 of the samples collected at the
time of the assessment. The samples identified as asbestos containing are summarized in Tables 1: Asbestos
Analysis Summary. Complete asbestos analysis results are provided in Appendix A. Select photographs of
identified ACM are provided in Appendix B. Laboratory reports are provided in Appendix C.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 20,

WATERTON, AB

Table 1: Asbestos Analysis Summary

Sample Number

Type of Material Sampled

Sample Location

Asbestos Detected

A-43 Drywall Joint Compound (Wall) Post Office — Mailbox Room 2% Chrysotile
A-55A Vinyl Floor Tile Beneath Sheet Flooring Post Office — Back Room 5% Chrysotile
A-59A Vinyl Floor Tile Beneath Sheet Flooring Post Office — Back Room 5% Chrysotile
A-60A Vinyl Floor Tile Beneath Sheet Flooring Post Office — Back Room 5% Chrysotile
A-71 Grey Putty Residence, Exterior Windows 10% Chrysotile
A-73 Asphalt Shingles Residence, Shed Roof 2% Chrysotile
A-75A Vinyl Floor Tile Beneath Carpet Residence, Living Room 2% Chrysotile
A-T6A Vinyl Floor Tile Beneath Carpet Residence, Living Room 2% Chrysotile
A-T7A Vinyl Floor Tile Beneath Carpet Residence, Living Room 2% Chrysotile
A-83 Mosaic Sheet Flooring Beneath Carpet Residence, East Bedroom 25% Chrysotile
A-84 Mosaic Sheet Flooring Beneath Carpet Residence, East Bedroom 25% Chrysotile
A-85A Mosaic Sheet Flooring Beneath Carpet Residence, South Bedroom 25% Chrysotile
A-86 Drywall Joint Compound (Wall) Residence, Entrance <1% Chrysotile
A-87 Drywall Joint Compound (Wall) Residence, Basement Stairs <1% Chrysotile
A-88 Drywall Joint Compound (Wall) Residence, Basement <1% Chrysotile
A-89 Drywall Joint Compound (Ceiling) Residence, Living Room 2% Chrysotile
A-90 Drywall Joint Compound (Ceiling) Residence, Living Room 2% Chrysotile
A-94A 9"x9” Vinyl Floor Tile Residence, Basement 15% Chrysotile
A-95A 9"x9” Vinyl Floor Tile Residence, Basement 15% Chrysotile
A-96 9"x9” Vinyl Floor Tile Residence, Basement 15% Chrysotile
A-97 White Insulation Board Residence, Basement 60% Chrysotile

6.2 Lead-Containing Paint

A total of six bulk samples of paint suspected to be lead-containing were collected by Golder and submitted for
analysis. Three of the samples collected were identified as lead-containing paint and are outlined below in

Table 2: Lead-Containing Paints.

Complete lead paint analysis results are provided in Appendix A. Select

photographs of identified lead-containing paints are provided in Appendix B. Laboratory reports are provided in

Appendix C.
Table 2: Lead-Containing Paints
Sample . .
Number Substrate/Sample Location Colour Lead Concentration (ug/g)
L-05 Drywall - Post Office Light Grey 365
L-09 Drywall - Residence Side White 336
L-10 Concrete Floor - Residence Side Grey 2,020
Note:

(1) Based on Surface Coatings Materials Regulations, SOR/2010-224 classification of 90 pg/g.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 20,
WATERTON, AB

6.3 Polychlorinated Biphenyls

Fluorescent light fixtures with the older T12 style tubes suspected to contain PCB ballasts were not identified in
the building at the time of the assessment.

Two samples of paint were collected and submitted for PCB analysis. PCB’s were not identified in any of the
samples analyzed. The results are summarized in Table 3: PCB Analysis Results. The laboratory report is
provided in Appendix C.

Table 3: PCB Analysis Results

. PCB-Based
ﬁﬁmgﬁ Locations/Substrate Colour HEE C(%nclﬁn;ranon Paint
9/kg (Yes/No)
P-06 Exterior, Wood Trim / Deck Black <0.05 No
P-07 Exterior, Wood Trim / Deck White <0.05 No
Note:

(1) based on Government of Canada Regulation (SOR/2008-273), <50 mg/kg

6.4 Other Hazardous Building Materials

Approximately 44 other hazardous building materials were observed throughout the building at the time of the
assessment. The items are summarized in Table 4: Other Hazardous Building Materials.

Table 4. Other Hazardous Building Materials

Item Quantity

Mercury Capsules in Thermostats 1

Mercury Vapour in Fluorescent Light Tubes 36

2 Refrigerators (no label)

1 Mini Refrigerator(no label)

1 Air Conditioning Unit (no label)
1 Freezer (no label)

Items Containing Suspect ODS

Smoke Detectors with Radioactive Components 2

Lead packing was observed in the cast iron bell and spigot joints throughout the building on Lot 20 at the time of
the assessment.

Miscellaneous chemicals or biohazards were not identified in the buildings at the time of the assessment.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 20,
WATERTON, AB

7.0 CONCLUSIONS AND RECOMMENDATIONS
7.1 Asbestos-Containing Materials

Based on site observations and the analytical results, asbestos was confirmed in the following materials at the
time of the assessment:

Asbestos-Containing Material Locations
Drywall Joint Compound All Drywall — Entire Building
Vinyl Floor Tile Beneath Sheet Flooring Back Room — Post Office
Exterior Grey Window Putty One Window — Residence
Asphalt Roofing Shingles Roof of Shed
Vinyl Floor Tile Beneath Carpet Living Room — Residence
Mosaic Sheet Flooring Beneath Carpet Bedrooms — Residence
9"x9” Vinyl Floor Tile Basement — Residence
White Insulation Board Floor Vents — Residence

As this assessment was semi-destructive in nature, the potential exists for other building materials not sampled
to contain asbestos. Materials in the building that may contain asbestos that could not be sampled due to the
semi-destructive nature include but are not limited to drain pipes, gaskets within flanges and boilers, asbestos
cement insulators within electrical equipment and within mechanical equipment.

Prior to any demolition or renovation activities, ACM that may be impacted must be removed. The work should
be completed by workers certified by Alberta OHS. Throughout the abatement activities, appropriate air
monitoring and inspections should be conducted by qualified personnel to document that contamination is
contained and ACM are removed and disposed of appropriately. It is recommended that a proper scope of work
and asbestos removal specifications be written to scope the complete and proper removal of the identified ACM.

If suspected ACM not previously assessed are uncovered during renovation or demolition activities, work should
stop immediately and sampling of the material should be conducted to confirm the presence of asbestos.

7.2 Lead-Containing Paint

Based on site observations and the analytical results, lead above the Surface Coatings Materials Regulations,
90 pg/g was identified in the following paints:

® Light Grey Paint on Drywall — Post Office (good condition);
®  White Paint on Drywall — Residence, Basement, South Wall (poor condition); and

®  Grey Paint on Concrete Floor — Residence Side (good condition).
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 20,
WATERTON, AB

Lead-containing surfaces with any amounts of lead that will be impacted through maintenance, renovation, or
demolition activities in a manner likely to cause some level of airborne lead-containing dust or fumes,
(i.e., welding, torch cutting, grinding, sanding or sandblasting) should be controlled through the development and
implementation of an Exposure Control Plan. The exposure control plan should include safe work procedures to
address the lead exposure hazard during the maintenance, renovation, or demolition activities. The safe work
procedures should include procedures to minimize dust during construction and demolition, procedures for
proper containment, collection, clean-up and disposal of debris to prevent contamination in other areas, the use
of proper cleaning tools, selection and use of proper personal protective equipment, and other applicable
procedures.

Lead-containing paint in poor condition should be abated prior to demolition. The lead containing paint that is
flaking or loose (poor condition) should be abated following methods and requirements outlined in the Alberta
OHS Lead at the Work Site Bulletin. The lead-containing paint waste should be analyzed for lead leachability by
toxicity characteristic leaching procedure (TCLP) prior to transportation and disposal. The transportation and
disposal of lead-containing waste materials must be conducted in accordance with the requirements of AEP and
the Federal Transportation of Dangerous Good Act and Regulations, current to the date of the work. The AEP
Waste Control Regulation prescribes the disposal pathways for lead-containing waste.

7.3 Polychlorinated Biphenyls

Fluorescent light fixtures with the older T12 style tubes suspected to contain PCB ballasts were not identified in
the building at the time of the assessment.

7.4 Other Hazardous Building Materials

Approximately 36 fluorescent light tubes suspected of containing mercury vapour were observed throughout the
building at the time of the assessment. One thermostat suspected of containing mercury capsules was
observed throughout the building at the time of the assessment.

Mercury vapour in light tubes and mercury in thermostats pose no risk to workers or occupants provided the light
bulbs and capsules remain intact and undisturbed. The bulbs and capsules should be removed from the
building prior to decommissioning, renovations or maintenance activities and be kept separate from all other
waste to prevent damage to the light bulbs and capsules. Light bulbs containing mercury vapour should be
recycled as per the Alberta Fluorescent Lamp Stewardship Initiative. Alternatively, the mercury-containing
fluorescent light bulbs and capsules may be disposed of in accordance with regulations specified by AEP.

Approximately two refrigerators, one deep freezer, one air conditioning unit and one mini-fridge suspected of
containing ozone-depleting substances were observed throughout the building at the time of the assessment.
Equipment suspected of containing ODS is to be recycled or disposed of in accordance with the federal Ozone
Depleting Substances and Halocarbons Regulation (Section 181/2000). Equipment containing suspect ODS
that is to remain in place must be managed in accordance with the provincial and federal regulations. If the units
require maintenance or are to be decommissioned, the refrigerants in the identified units must be drained,
recycled or destroyed by a competent individual with the appropriate trade qualifications. Servicing should be
performed in accordance with Environment Canada, Environmental Code of Practice for Elimination of
Fluorocarbon Emissions from Refrigeration and Air Conditioning Systems and manufactures specifications.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 20,
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Approximately two smoke detectors suspected of containing radioactive components were observed throughout
the building at the time of the assessment. Smoke detectors that contain radioactive materials must be sent for
recycling upon decommissioning. Removal and disposal must be conducted in accordance with the Nuclear
Safety and Control Act, Nuclear Substances and Radiation Device Regulation SOR/2000-207.

Lead packing was observed in the cast iron bell and spigot joints throughout the building on Lot 20 at the time of
the assessment. Removal, disposal or recycling of lead in bell and spigot joints must be conducted in
accordance with federal and provincial regulations.

Miscellaneous chemicals and biohazards were not identified in the buildings at the time of the assessment.

8.0 STATEMENT OF LIMITATIONS

The conclusions and recommendations contained in this assessment report are based upon professional
opinions with regard to the subject matter. These opinions are in accordance with currently accepted
environmental assessment standards and practices applicable to these locations and are subject to the following
inherent limitations:

The data and findings presented in this report are valid as of the dates of the investigations. The passage of
time, manifestation of latent conditions or occurrence of future events may warrant further exploration at the
properties, analysis of the data, and re-evaluation of the findings, observations, and conclusions expressed in
this report.

The data reported and the findings, observations and conclusions expressed in this report are limited by the
Scope of Work. The Scope of Work was defined as requested by the client, the time and budgetary constraints
imposed by the client, and availability of access to the properties.

Because of the limitations stated above, the findings, observations and conclusions expressed by
Golder Associates Ltd. in this report are not, and should not be, considered an opinion concerning compliance of
any past or present owner or operator of the site with any federal, provincial or local laws or regulations.

No warranty or guarantee, whether expressed or implied, is made with respect to the data or the reported
findings, observations, and conclusions, which are based solely upon site conditions in existence at the time of
investigation.

Golder Associates Ltd.'s assessment reports present professional opinions and findings of a scientific and
technical nature. While attempts were made to relate the data and findings to applicable environmental laws
and regulations, the report shall not be construed to offer legal opinion or representations as to the requirements
of, nor compliance with, environmental laws, rules, regulations or policies of federal, provincial, or local
governmental agencies. Any use of the assessment report constitutes acceptance of the limits of Golder
Associates Ltd.’s liability. Golder Associates Ltd.’s liability extends only to its client and not to other parties who
may obtain this assessment report. Issues raised by the report should be reviewed by appropriate legal counsel.

The accuracy or authenticity of third party survey data provided to Golder by the Client that was included in this
report was not verified by Golder.
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9.0 CLOSURE

If you have any questions or require additional information please feel free to contact the undersigned at
(403) 299-5600. Thank you for the opportunity to be of service.

GOLDER ASSOCIATES LTD.

Prepared by: Reviewed by:

A
Caleb Fricker Nadine Reid, Dip. Envi. Tech., CRSP
Occupational Hygiene Technologist Occupational Hygienist

\
\
\
\
\

David Wytrykush, CRSP
Principal/EHS Senior Practice Leader

CF/NR/DW/ba
r:\active\_2015\3 proj\1534393 ibi group_staff house design_waterton\phase 1000_hazmat\report\lot 20\15-34393-1000_waterton_hazmat lot20_jan-20-2016.docx

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.
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APPENDIX A

Sample Analysis Results
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HAZARDOUS BUILDING MATERIALS ASSESSMENT
LOT 20, WATERTON, AB

Table — Asbestos Analysis Results, Lot 20

Sample Number

Type of Material Sampled

Sample Location

Asbestos Detected

No/Yes: Type
A-42A Grey Speckled Sheet Floor Post Office — Mailbox Room No
A-42B Grey Speckled Sheet Floor (Mastic) Post Office — Mailbox Room No
, Post Office — Mailbox . D oo
A-43 Drywall Joint Compound (Wall) Room Yes: Chrysotile 2%
A-44 Drywall Joint Compound (Wall) Post Office — Back Room No
A-45 Drywall Joint Compound (Column) Post Office — Back Room No
A-46A Grey Speckled Sheet Floor Post Office — Mailbox Room No
A-46B Grey Speckled Sheet Floor (Mastic) Post Office — Mailbox Room No
A-47A Grey Specked Sheet Floor Post Office — Mailbox Room No
A-47B Grey Specked Sheet Floor (Mastic) Post Office — Mailbox Room No
A-48 Secondary Sheet Floor Post Office — Mailbox Room No
A-49A Secondary Sheet Floor Post Office — Mailbox Room No
A-49B Secondary Sheet Floor (Mastic) Post Office — Mailbox Room No
A-50A Secondary Sheet Floor Post Office — Mailbox Room No
A-50B Secondary Sheet Floor (Mastic) Post Office — Mailbox Room No
A-51 Secondary Sheet Floor Post Office - Back Room No
A-52 Ceiling Texture Coat Post Office — Back Room No
A-53 Ceiling Texture Coat Post Office Back Room No
A-54A Sheet Floor Beneath Carpet Post Office — Back Room No
A-54B Sheet Floor Beneath Carpet (Mastic) Post Office — Back Room No
Vinyl Floor Tile Beneath Sheet . ) P
A-E5A Floor Post Office — Back Room Yes: Chrysotile 5%
Vinyl Floor Tile Beneath Sheet Floor '
A-55B (Mastic) Post Office — Back Room No
Sheet Floor (Burlap Backed) Beneath '
A56A Vinyl Floor Tile Post Office — Back Room No
Sheet Floor (Burlap Backed) Beneath .
A-56A Vinyl Floor Tile (Mastic) Post Office — Back Room No
A-57A Sheet Floor Beneath Carpet Post Office — Back Room No
A-57B Sheet Floor Beneath Carpet (Mastic) Post Office — Back Room No
A-58A Sheet Floor Beneath Carpet Post Office — Back Room No
A-58B Sheet Floor Beneath Carpet (Mastic) Post Office — Back Room No
Vinyl Floor Tile Beneath Sheet . . . 0
A-59A Floor Post Office — Back Room Yes: Chrysotile 5%
Vinyl Floor Tile Beneath Sheet Floor '
A-59B (Mastic) Post Office — Back Room No
Vinyl Floor Tile Beneath Sheet . . . 0
A-60A Floor Post Office — Back Room Yes: Chrysotile 5%
Vinyl Floor Tile Beneath Sheet Floor '
A-60B (Mastic) Post Office — Back Room No
Sheet Floor (Burlap Backed) Beneath '
AG1A Vinyl Floor Tile Post Office — Back Room No
Sheet Floor (Burlap Backed) Beneath '
A-61B Vinyl Floor Tile (Mastic) Post Office — Back Room No
Sheet Floor (Burlap Backed) Beneath '
A-62A Vinyl Floor Tile Post Office — Back Room No
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HAZARDOUS BUILDING MATERIALS ASSESSMENT
LOT 20, WATERTON, AB

Table — Asbestos Analysis Results, Lot 20 (continued)

. . Asbestos Detected
Sample Number Type of Material Sampled Sample Location No/Yes: Type
Sheet Floor (Burlap Backed) Beneath '
A-62B Vinyl Floor Tile (Mastic) Post Office — Back Room No
Cement Wall Material Around Furnace )
A-63 Exhaust Stack Post Office - Crawlspace No
A-64A Stucco 1 — Exterior Walls Post Office - Residence No
A-64B Stucco 2 — Exterior Walls Post Office — Residence No
A-65A Stucco 1 — Exterior Walls Post Office — Residence No
A-65B Stucco 2 — Exterior Walls Post Office — Residence No
A-66A Stucco 1 — Exterior Walls Post Office — Residence No
A-66B Stucco 2 — Exterior Walls Post Office — Residence No
A-67A Stucco 1 — Exterior Walls Post Office — Residence No
A-67B Stucco 2 — Exterior Walls Post Office — Residence No
A-68A Stucco 1 — Exterior Walls Post Office - Residence No
A-68B Stucco 2 — Exterior Walls Post Office — Residence No
Beige Wall Mastic on Perimeter Base Post Office — Residence No
A-69 of Wall (Exterior)
. . Post Office — Residence
A-70 Beige Caulking (Exterior Windows) No
Post Office — Residence . . o
A-71 Grey Putty (Exterior Windows) Yes: Chrysotile 10%
. . Post Office — Residence
A-72 Grey Caulking on Roof Penetration (Roof) No
. Post Office — Residence . . 0
A-73 Asphalt Shingles (Shed Roof) Yes: Chrysotile 2%
. . . Post Office — Residence
A74 Built-Up Roofing Material (Exterior Roof) No
. . Post Office — Residence . . 0
A-75A Vinyl Floor Tile Beneath Carpet (Living Room) Yes: Chrysotile 2%
Vinyl Floor Tile Beneath Carpet Post Office — Residence No
A-75B (Mastic) (Living Room)
. . Post Office — Residence . . 0
A-76A Vinyl Floor Tile Beneath Carpet (Living Room) Yes: Chrysotile 2%
Vinyl Floor Tile Beneath Carpet Post Office — Residence No
A-76B (Mastic) (Living Room)
. . Post Office — Residence . . 0
A-TTA Vinyl Floor Tile Beneath Carpet (Living Room) Yes: Chrysotile 2%
Vinyl Floor Tile Beneath Carpet Post Office — Residence No
A-77B (Mastic) (Living Room)
Post Office — Residence
A-78 Grey Squares Sheet Floor (Kitchen) No
Post Office — Residence
A-79 Grey Squares Sheet Floor (Kitchen) No
Post Office — Residence
A-80 Grey Squares Sheet Floor (Kitchen) No
Post Office — Residence
A81 Secondary Sheet Floor (Kitchen) No
. Post Office — Residence
A-82 Floor Levelling Compound (Kitchen) No
. Post Office — Residence . . o
A-83 Mosaic Sheet Floor Beneath Carpet (East Bedroom) Yes: Chrysotile 25%
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HAZARDOUS BUILDING MATERIALS ASSESSMENT
LOT 20, WATERTON, AB

Table — Asbestos Analysis Results, Lot 20 (continued)

Sample Number

Type of Material Sampled

Sample Location

Asbestos Detected
No/Yes: Type

Mosaic Sheet Floor Beneath Carpet

Post Office — Residence

Yes: Chrysotile 25%

A-84 (East Bedroom)
. Post Office — Residence . . o
A-85A Mosaic Sheet Floor Beneath Carpet (South Bedroom) Yes: Chrysotile 25%
Mosaic Sheet Floor Beneath Carpet Post Office — Residence No
A-85B (Mastic) (South Bedroom)
. Post Office — Residence ) . 0
A-86 Drywall Joint Compound (Wall) (Entrance) Yes: Chrysotile <1%
. Post Office — Residence ) . 0
A-87 Drywall Joint Compound (Wall) (Basement Stairs) Yes: Chrysotile <1%
. Post Office — Residence ) . 0
A-88 Drywall Joint Compound (Wall) (Basement) Yes: Chrysotile <1%
. - Post Office — Residence ) . 0
A-89 Drywall Joint Compound (Ceiling) (Living Room) Yes: Chrysotile 2%
. - Post Office — Residence . Do
A-90 Drywall Joint Compound (Ceiling) (Living Room) Yes: Chrysotile 2%
. . Post Office — Residence
A9 Ceiling Stipple Coat (East Bedroom No
. . Post Office — Residence
A-92 Ceiling Stipple Coat (South Bedroom) No
. . Post Office — Residence
A-93 Ceiling Stipple Coat (Basement) No
B oQr \/i . Post Office — Residence . . o
A-94A 9”x9” Vinyl Floor Tile (Basement) Yes: Chrysotile 15%
1O \/i . . Post Office — Residence
A-94B 9"x9” Vinyl Floor Tile (Mastic) (Basement) No
B oQr \/i . Post Office — Residence . . o
A-95A 9”x9” Vinyl Floor Tile (Basement) Yes: Chrysotile 15%
1O \/i . . Post Office — Residence
A-95B 9"x9” Vinyl Floor Tile (Mastic) (Basement) No
B oQr \/i . Post Office — Residence . . o
A-96 9”x9” Vinyl Floor Tile (Basement) Yes: Chrysotile 15%
. . Post Office — Residence . . o
A-97 White Insulation Board (Basement) Yes: Chrysotile 50%
Post Office — Residence
A-98 Red Sheet Floor (Basement) No
Table — Lead Paint Analysis Results, Lot 20
. Lead-Containing
ﬁﬁmgleer Substrate/Sample Location Colour L C?nc/er)nratlon Paint @
H’g (Yes/No)
L-05 Drywall / Lot 20 (Post Office) Light Grey 365 Yes
L-06 Wood Trim / Exterior Lot 20 Black <20 No
(Residence)
L-07 Wood Trim /_Exterlor Lot 20 White 67 No
(Residence)
L-08 Drywall / Lot 20 (Residence) Beige <20 No
L-09 Drywall / Lot 20 (Residence) White 336 Yes
L-10 Concrete Eloor /Lot 20 Grey 2,020 Yes
(Residence)
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APPENDIX B

Photographs
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Photograph 1: Lot 20

Photograph 2: Asbestos-Containing Drywall Joint Compound, Lot 20
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 20,
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Photograph 3: Asbestos-Containing Vinyl Flooring Tile Beneath Sheet Flooring / Carpet, Lot 20 — Post
Office

Photograph 4: Asbestos-Containing Grey Window Putty, Exterior, Lot 20 — Exterior of Residence
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Photograph 6: Asbestos-Containing Vinyl Floor Tile Beneath Carpet, Lot 20 — Residence
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 20,
WATERTON, AB

Photograph 7: Asbestos-Containing Mosaic Sheet Flooring Beneath Carpet, Lot 20 — Residence

Photograph 8: Asbestos-Containing 9” x 9” Vinyl Floor Tile, Basement, Lot 20 — Residence
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 20,
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Photograph 9: Asbestos-Containing White Insulation Board around Floor Vents, Lot 20 — Residence

Photograph 10: Lead-Containing Light Grey Paint on Drywall — Interior, Lot 20 — Post Office
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Photograph 12: Lead-Containing Grey Paint on Concrete Floor — Interior, Lot 20 — Residence
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APPENDIX C

Laboratory Reports
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EMSL Canada Inc.

413 Forge Road, SE, Calgary, AB T2H 0S9
403-879-1149 / (403) 879-1152
CalgaryLab@EMSL.com

Phone/Fax:

http://www.EMSL.com

EMSL Canada Or
CustomerlD:
CustomerPO:
ProjectID:

651503629
55EHPL50
GA15-0465

r

\_Project:

Attn: Nadine Reid

Golder Associates, Ltd.

102, 2535 - 3 Avenue SE
Calgary, AB T2A 7W5

15 - 34393 /1000

Phone:

Fax:
Received:
Analysis Date:
Collected:

(403) 299-5600
(403) 299-5606
10/20/15 1:27 PM
10/27/2015
10/13/2015

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance Fibrous % Non-Fibrous % Type

A-40-Mastic Unit 21- Bunk Yellow 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous

651503629-0040A Streaked Sheet Homogeneous
Floor

A-41-Flooring Unit 24- Bunk Green 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous

651503629-0041 Streaked Sheet Homogeneous
Floor

A-41-Mastic Unit 24- Bunk Yellow 100% Non-fibrous (other) None Detected
House - Green Non-Fibrous

651503629-0041A Streaked Sheet Homogeneous
Floor

A-42-Flooring Mailbox Room- Gray Cellulose 75% Non-fibrous (other) None Detected

Post Office - Grey  Fibrous

651503629-0042 Speckled Sheet Homogeneous
Floor

A-42-Mastic Mailbox Room- Brown 100% Non-fibrous (other) None Detected
Post Office - Grey  Non-Fibrous

651503629-0042A Speckled Sheet Homogeneous
Floor

A-43 Mailbox Room- Beige 98% Non-fibrous (other) 2% Chrysotile
Post Office - Non-Fibrous

651503629-0043 Drywall Joint Homogeneous
Compound (Wall)

A-44 Back Room- Post ~ White 20% Perlite None Detected
Office - Drywall -~ Non-Fibrous 80% Non-fibrous (other

651503629-0044 Joint Compound Homogeneous 0 ( )

(Wall)

Analyst(s)

Brett Olsen (229)

Kate Fee (79)

Jefferson Salvador, Laboratory Manager
or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100

[ Initial report from 10/27/2015 13:09:12

Test Report PLM-7.28.9 Printed: 10/27/2015 1:09:12 PM
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EMSL Canada Inc. EMSL Canada Or 651503629

413 Forge Road, SE, Calgary, AB T2H 0S9 CustomerID: 55EHPL50
Phone/Fax:  403-879-1149 / (403) 879-1152 CustomerPO: GA15-0465
& http://www.EMSL .com Calgaryl ab@EMSL.com ProjectID:
g
Attn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax: (403) 299-5606
Received: 10/20/15 1:27 PM
102, 2535 - 3 Avenue SE eceive

Analysis Date: 10/27/2015

Calgary, AB T2A 7TW5 Collected: 10/13/2015

\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-45 Back Room- Post  Beige 100% Non-fibrous (other) None Detected
Office - Drywall Non-Fibrous
651503629-0045 Joint Compound Homogeneous
(Column)
A-46-Flooring Mailbox Room- Gray 25% Cellulose 75% Non-fibrous (other) None Detected
Post Office - Grey  Fibrous
651503629-0046 Speckled Sheet Homogeneous
Floor
A-46-Mastic Mailbox Room- Brown 100% Non-fibrous (other) None Detected
Post Office - Grey  Non-Fibrous
651503629-0046A Speckled Sheet Homogeneous
Floor
A-47-Flooring Mailbox Room- Gray 25% Cellulose 75% Non-fibrous (other) None Detected
Post Office - Grey  Fibrous
651503629-0047 Speckled Sheet Homogeneous
Floor
A-47-Mastic Mailbox Room- Brown 100% Non-fibrous (other) None Detected
Post Office - Grey  Non-Fibrous
651503629-0047A Speckled Sheet Homogeneous
Floor
A-48 Mailbox Room- Various/Beige 25% Cellulose 75% Non-fibrous (other) None Detected
Post Office - Eibrous
651503629-0048 Secondary Sheet  Homogeneous
Floor
A-49-Flooring Mailbox Room- Various/Beige 25% Cellulose 75% Non-fibrous (other) None Detected
Post Office - Eibrous
651503629-0049 Secondary Sheet  Homogeneous
Floor
Analyst(s)
Brett Olsen (229) Jefferson Salvador, Laboratory Manager
Kate Fee (79) or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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413 Forge Road, SE, Calgary, AB T2H 0S9 CustomerID: 55EHPL50
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Attn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax: (403) 299-5606
Received: 10/20/15 1:27 PM
102, 2535 - 3 Avenue SE eceive

Analysis Date: 10/27/2015

Calgary, AB T2A 7TW5 Collected: 10/13/2015

\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-49-Mastic Mailbox Room- Beige 100% Non-fibrous (other) None Detected
Post Office - Non-Fibrous
651503629-0049A Secondary Sheet  Homogeneous
Floor
A-50-Flooring Mailbox Room- Various/Beige 25% Cellulose 75% Non-fibrous (other) None Detected
Post Office - Fibrous
651503629-0050 Secondary Sheet  Homogeneous
Floor
A-50-Mastic Mailbox Room- Beige 100% Non-fibrous (other) None Detected
Post Office - Non-Fibrous
651503629-0050A Secondary Sheet  Homogeneous
Floor
A-51 Back Room- Post ~ White 20% Perlite None Detected
Office - Celllng Non-Fibrous 80% N :
651503629-0051 % Non-fibrous (other)
Texture Coat Homogeneous
A-52 Back Room- Post ~ White 20% Perlite None Detected
Office - Celllng Non-Fibrous 80% N :
651503629-0052 % Non-fibrous (other)
Texture Coat Homogeneous
A-53 Back Room- Post ~ White 20% Perlite None Detected
Office - Celllng Non-Fibrous 80% N :
651503629-0053 % Non-fibrous (other)
Texture Coat Homogeneous
A-54-Flooring Back Room- Post  Yellow/Beige 25% Cellulose 75% Non-fibrous (other) None Detected
Office - Sheet Fibrous
651503629-0054 Floor Beneath Homogeneous
Carpet
Analyst(s)
Brett Olsen (229) Jefferson Salvador, Laboratory Manager
Kate Fee (79) or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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413 Forge Road, SE, Calgary, AB T2H 0S9 CustomerID: 55EHPL50
Phone/Fax:  403-879-1149 / (403) 879-1152 CustomerPO: GA15-0465
& http://www.EMSL .com Calgaryl ab@EMSL.com ProjectID:
g
Attn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax: (403) 299-5606
Received: 10/20/15 1:27 PM
102, 2535 - 3 Avenue SE eceive

Analysis Date: 10/27/2015

Calgary, AB T2A 7TW5 Collected: 10/13/2015

\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-54-Mastic Back Room- Post  Yellow 100% Non-fibrous (other) None Detected
Office - Sheet Non-Fibrous
651503629-0054A Eloor Beneath Homogeneous
Carpet
A-55-Floor Tile Back Room- Post  Brown 95% Non-fibrous (other) 5% Chrysotile
Office - Vlnyl Floor Non-Fibrous
651503629-0055 Tile Beneath Sheet Homogeneous
Floor
A-55-Mastic Back Room- Post  Black 100% Non-fibrous (other) None Detected
Office - VlnyI Floor Non-Fibrous
651503629-0055A Tile Beneath Sheet  Homogeneous
Floor
A-56-Flooring Back Room- Post  Brown 15% Cellulose 85% Non-fibrous (other) None Detected
Office - Sheet Fibrous
651503629-0056 Floor (Burlap Homogeneous
Backed) Beneath
Vinyl Floor Tile
A-56-Mastic Back Room- Post  Beige 100% Non-fibrous (other) None Detected
Office - Sheet Non-Fibrous
651503629-0056A Floor (Burlap Homogeneous
Backed) Beneath
Vinyl Floor Tile
A-57-Flooring Back Room- Post ~ White/Yellow 25% Cellulose 75% Non-fibrous (other) None Detected
Office - Sheet Fibrous
651503629-0057 Eloor Beneath Homogeneous
Carpet
A-57-Mastic Back Room- Post  Yellow 100% Non-fibrous (other) None Detected
Office - Sheet Non-Fibrous
651503629-0057A Eloor Beneath Homogeneous
Carpet
Analyst(s)
Brett Olsen (229) Jefferson Salvador, Laboratory Manager
Kate Fee (79) or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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g
Attn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax: (403) 299-5606
Received: 10/20/15 1:27 PM
102, 2535 - 3 Avenue SE eceive

Analysis Date: 10/27/2015

Calgary, AB T2A 7TW5 Collected: 10/13/2015

\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-58-Flooring Back Room- Post ~ White/Yellow 25% Cellulose 75% Non-fibrous (other) None Detected
Office - Sheet Fibrous
651503629-0058 Eloor Beneath Homogeneous
Carpet
A-58-Mastic Back Room- Post  Yellow 100% Non-fibrous (other) None Detected
Office - Sheet Non-Fibrous
651503629-0058A Eloor Beneath Homogeneous
Carpet
A-59-Floor Tile Back Room- Post  Brown 95% Non-fibrous (other) 5% Chrysotile
Office - VlnyI Floor Non-Fibrous
651503629-0059 Tile Beneath Sheet  Homogeneous
Floor
A-59-Mastic Back Room- Post  Black 100% Non-fibrous (other) None Detected
Office - VlnyI Floor Non-Fibrous
651503629-0059A Tile Beneath Sheet  Homogeneous
Floor
A-60-Floor Tile Back Room- Post  Brown 95% Non-fibrous (other) 5% Chrysotile
Office - VlnyI Floor Non-Fibrous
651503629-0060 Tile Beneath Sheet  Homogeneous
Floor
A-60-Mastic Back Room- Post  Black 100% Non-fibrous (other) None Detected
Office - Vlnyl Floor Non-Fibrous
651503629-0060A Tile Beneath Sheet  Homogeneous
Floor
A-61-Flooring Back Room- Post  Brown 15% Cellulose 85% Non-fibrous (other) None Detected
Office - Sheet Fibrous
651503629-0061 Floor (Burlap Homogeneous
Backed) Beneath
Vinyl Floor Tile
Analyst(s)
Brett Olsen (229) Jefferson Salvador, Laboratory Manager
Kate Fee (79) or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type

A-61-Mastic Back Room- Post  Brown 100% Non-fibrous (other) None Detected
Office - Sheet Non-Fibrous

651503629-0061A Floor (Burlap Homogeneous
Backed) Beneath
Vinyl Floor Tile

A-62-Flooring Back Room- Post  Brown 15% Cellulose 85% Non-fibrous (other) None Detected
Office - Sheet Fibrous

651503629-0062 Floor (Burlap Homogeneous
Backed) Beneath
Vinyl Floor Tile

A-62-Mastic Back Room- Post  Brown 100% Non-fibrous (other) None Detected
Office - Sheet Non-Fibrous

651503629-0062A Floor (Burlap Homogeneous
Backed) Beneath
Vinyl Floor Tile

A-63 Crawlspace- Post  Gray/Black/Orange 10% Quartz None Detected
Office - Cement Non-Fibrous 90% Non-fibrous (other

651503629-0063 Wall Material Homogeneous 0 ( )
Around Furnace
Exhaust Stack

A-64-Stucco 1 Post Office/ White 100% Non-fibrous (other) None Detected
Residence - Non-Fibrous

651503629-0064 Stucco- Exterior Homogeneous
Walls

A-64-Stucco 2 Post Office/ Gray 10% Quartz None Detected
Residence - Non-Fibrous 90% Non-fibrous (other

651503629-0064A Stucco- Exterior Homogeneous 0 ( )

Walls

Analyst(s)

Brett Olsen (229)

Kate Fee (79)

Jefferson Salvador, Laboratory Manager

or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless

requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100

[ Initial report from 10/27/2015 13:09:12

Test Report PLM-7.28.9 Printed: 10/27/2015 1:09:12 PM


http://www.EMSL.com
mailto:CalgaryLab@EMSL.com

EMSL Canada Inc. EMSL Canada Or 651503629

413 Forge Road, SE, Calgary, AB T2H 0S9 CustomerlD: S5EHPLS0
Phone/Fax:  403-879-1149 / (403) 879-1152 CustomerPO: GA15-0465
& http://www.EMSL .com Calgaryl ab@EMSL.com ProjectID:
g
Atn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax (403) 299-5606
R ived: 10/20/15 1:27 PM
102, 2535 - 3 Avenue SE Ae"le'v_e e 102712018
nalysis Date:
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Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Non-Fibrous % Type

A-65-Stucco 1 Post Office/ White 100% Non-fibrous (other) None Detected
Residence - Non-Fibrous

651503629-0065 Stucco- Exterior Homogeneous
Walls

A-65-Stucco 2 Post Office/ Gray 10% Quartz None Detected
Residence - Non-Fibrous 90% Non-fibrous (other

651503629-0065A Stucco- Exterior Homogeneous 0 ( )
Walls

A-66-Stucco 1 Post Office/ White 100% Non-fibrous (other) None Detected
Residence - Non-Fibrous

651503629-0066 Stucco- Exterior Homogeneous
Walls

A-66-Stucco 2 Post Office/ Gray 10% Quartz None Detected
Residence - Non-Fibrous 90% Non-fibrous (other

651503629-0066A Stucco- Exterior Homogeneous 0 ( )
Walls

A-67-Stucco 1 Post Office/ White 100% Non-fibrous (other) None Detected
Residence - Non-Fibrous

651503629-0067 Stucco- Exterior Homogeneous
Walls

A-67-Stucco 2 Post Office/ Gray 10% Quartz None Detected
Residence - Non-Fibrous 90% Non-fibrous (other

651503629-0067A Stucco- Exterior Homogeneous 0 ( )
Walls

A-68-Stucco 1 Post Office/ White 100% Non-fibrous (other) None Detected
Residence - Non-Fibrous

651503629-0068 Stucco- Exterior Homogeneous

Walls

Analyst(s)

Brett Olsen (229)

Kate Fee (79)

Jefferson Salvador, Laboratory Manager
or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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Calgary, AB T2A 7W5 Collected: 10/13/2015

\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type

A-68-Stucco 2 Post Office/ Gray 10% Quartz None Detected
Residence - Non-Fibrous 90% Non-fibrous (other

651503629-0068A Stucco- Exterior Homogeneous 0 ( )
Walls

A-69 Exterior- Post Beige 100% Non-fibrous (other) None Detected
Office/ Non-Fibrous

651503629-0069 Residence - Beige  Homogeneous

Wall Mastic on
Perimeter Base of

Wall

A-70 Post Office/ Beige 100% Non-fibrous (other) None Detected
Residence - Beige  Non-Fibrous

651503629-0070 Caulking- Exterior  Homogeneous
Windows

A-71 Post Office/ Gray 90% Non-fibrous (other) 10% Chrysotile
Residence - Grey  Non-Fibrous

651503629-0071 :
Putty- Exterior Homogeneous
Windows

A-72 Roof- Post Office/  Gray 100% Non-fibrous (other) None Detected
Residence - Grey  Non-Fibrous

651503629-0072 Caulking on Roof  Homogeneous
Penetration

A-73 Roof- Shed- Post  Black 2% Quartz 2% Chrysotile
Office/ Fibrous 26% N i

6515036290073 : % Non-fibrous (other)
Residence - Homogeneous
Asphalt Shingles

Analyst(s)

Brett Olsen (229)
Kate Fee (79)

Jefferson Salvador, Laboratory Manager
or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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102, 2535 - 3 Avenue SE
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\_Project: 15 - 34393/ 1000

Phone: (403) 299-5600
Fax: (403) 299-5606
Received: 10/20/15 1:27 PM
Analysis Date: 10/27/2015
Collected: 10/13/2015

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type

A-74 Exterior Roof- Post  Brown/Black 60% Cellulose 5% Quartz None Detected
Office/ Fibrous 35% Non-fibrous (other

6515036290074 Residence - Built-  Homogeneous 0 (other)
Up Roofing
Material

A-75-Floor Tile Living Room- Brown/W hite 98% Non-fibrous (other) 2% Chrysotile
Residence Side of  Non-Fibrous

651503629-0075 Post Office - Vlnyl Homogeneous
Floor Tile Beneath
Carpet

A-75-Mastic Living Room- Brown 100% Non-fibrous (other) None Detected
Residence Side of  Non-Fibrous

651503629-0075A Post Office - Vinyl  Homogeneous
Floor Tile Beneath
Carpet

A-76-Floor Tile Living Room- Brown/W hite 98% Non-fibrous (other) 2% Chrysotile
Residence Side of  Non-Fibrous

651503629-0076 Post Office - Vinyl  Homogeneous
Floor Tile Beneath
Carpet

A-76-Mastic Living Room- Brown 100% Non-fibrous (other) None Detected
Residence Side of  Non-Fibrous

651503629-0076A Post Office - Vinyl  Homogeneous
Floor Tile Beneath
Carpet

A-77-Floor Tile Living Room- Brown 98% Non-fibrous (other) 2% Chrysotile
Residence Side of  Non-Fibrous

651503629-0077 Post Office - Vlnyl Homogeneous

Floor Tile Beneath
Carpet

Analyst(s)

Brett Olsen (229)
Kate Fee (79)

Jefferson Salvador, Laboratory Manager
or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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Attn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax: (403) 299-5606
Received: 10/20/15 1:27 PM
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Analysis Date: 10/27/2015

Calgary, AB T2A 7TW5 Collected: 10/13/2015

\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-77-Mastic Living Room- Brown 100% Non-fibrous (other) None Detected
Residence Side of  Non-Fibrous
651503629-0077A Post Office - Vil Homogeneous
Floor Tile Beneath
Carpet
A-78 Kitchen- Gray 25% Cellulose 73% Non-fibrous (other) None Detected
Residence Side of  Eibrous 29 Glass
651503629-0078 Post Office - Grey  Homogeneous
Squares Sheet
Floor
A-79-Flooring Kitchen- Gray 25% Cellulose 73% Non-fibrous (other) None Detected
Residence Side of  Fibrous 29 Glass
651503629-0079 Post Office - Grey  Homogeneous
Squares Sheet
Floor
A-80 Kitchen- Gray 25% Cellulose 73% Non-fibrous (other) None Detected
Residence Side of  Fibrous 29 Glass
651503629-0080 Post Office - Grey  Homogeneous
Squares Sheet
Floor
A-81 Kitchen- Beige 25% Cellulose 73% Non-fibrous (other) None Detected
Residence Side of  Eibrous 20 Glass
651503629-0081 )
Post Office - Homogeneous
Secondary Sheet
Floor
A-82 Kitchen- Gray <1% Synthetic 3% Quartz None Detected
Residence Side of  Fibrous 97% Non-fibrous (other
651503629-0082 Post Office - Floor Homogeneous 0 ( )
Levelling
Compound
Analyst(s)
Brett Olsen (229) Jefferson Salvador, Laboratory Manager
Kate Fee (79) or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-83 East Bedroom- Brown/Beige 3% Cellulose 72% Non-fibrous (other) 25% Chrysotile
Residence Side of  Fibrous
651503629-0083 )
Post Office - Homogeneous
Mosaic Sheet
Floor Beneath
Carpet
A-84 East Bedroom- Brown/Beige 3% Cellulose 72% Non-fibrous (other) 25% Chrysotile
Residence Side of  Eibrous
651503629-0084 Post Office - Homogeneous
Mosaic Sheet
Floor Beneath
Carpet
A-85-Flooring South Bedroom- Brown/Beige 3% Cellulose 72% Non-fibrous (other) 25% Chrysotile
Residence Side of  Fibrous
651503629-0085 )
Post Office - Homogeneous
Mosaic Sheet
Floor Beneath
Carpet
A-85-Mastic South Bedroom- Yellow 100% Non-fibrous (other) None Detected
Residence Side of  Non-Fibrous
651503629-0085A )
Post Office - Homogeneous
Mosaic Sheet
Floor Beneath
Carpet
A-86 Entrance- Beige 10% Cellulose 90% Non-fibrous (other) <1% Chrysotile
Residence Side of  Eibrous
651503629-0086 )
Post Office - Homogeneous
Drywall Joint
Compound (Wall)
Analyst(s)
Brett Olsen (229) Jefferson Salvador, Laboratory Manager
Kate Fee (79) or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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\_Project: 15 - 34393 / 1000 Y,
Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy
Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-87 Basement Stairs-  Beige 10% Cellulose 90% Non-fibrous (other) <1% Chrysotile
Residence Side of  Fibrous
651503629-0087 Post Office - Homogeneous
Drywall Joint
Compound (Wall)
A-88 Basement- Beige 10% Cellulose 90% Non-fibrous (other) <1% Chrysotile
Residence Side of  Eibrous
651503629-0088 Post Office - Homogeneous
Drywall Joint
Compound (Wall)
A-89 Living Room- Beige 10% Cellulose 88% Non-fibrous (other) 2% Chrysotile
Residence Side of  Fibrous
651503629-0089 Post Office - Homogeneous
Drywall Joint
Compound
(Ceiling)
A-90 Living Room- Beige 10% Cellulose 88% Non-fibrous (other) 2% Chrysotile
Residence Side of  Non-Fibrous
651503629-0090 Post Office - Homogeneous
Drywall Joint
Compound
(Ceiling)
A-91 East Bedroom- Beige 30% Perlite None Detected
Residence Side of  Non-Fibrous 70% Non-fibrous (other)
651503629-0091 Post Office - Homogeneous
Ceiling Stipple Coat
A-92 South Bedroom- Beige 30% Perlite None Detected
Residence Side of - Non-Fibrous 70% Non-fibrous (other
651503629-0092 Post Office - Homogeneous 0 ( )
Ceiling Stipple Coat
Analyst(s)
Brett Olsen (229) Jefferson Salvador, Laboratory Manager
Kate Fee (79) or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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Attn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax: (403) 299-5606
Received: 10/20/15 1:27 PM
102, 2535 - 3 Avenue SE eceive

Analysis Date: 10/27/2015

Calgary, AB T2A 7TW5 Collected: 10/13/2015

\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-93 Basement- White 30% Perlite None Detected
Residence Side of  Non-Fibrous 70% Non-fi
651503629-0093 ; % Non-fibrous (other)
Post Office - Homogeneous
Ceiling Stipple Coat
A-94-Floor Tile Basement- Black 85% Non-fibrous (other) 15% Chrysotile
Residence Side of  Non-Fibrous
651503629-0094 Post Office - 99" Homogeneous
Vinyl Floor Tile
A-94-Mastic Basement- Black 100% Non-fibrous (other) None Detected
Residence Side of  Non-Fibrous
651503629-0094A Post Office - 9X9"  Homogeneous
Vinyl Floor Tile
A-95-Floor Tile Basement- Black 85% Non-fibrous (other) 15% Chrysotile
Residence Side of  Non-Fibrous
651503629-0095 Post Office - 9X9"  Homogeneous
Vinyl Floor Tile
A-95-Mastic Basement- Black 100% Non-fibrous (other) None Detected
Residence Side of  Non-Fibrous
651503629-0095A Post Office - 9X9"  Homogeneous
Vinyl Floor Tile
A-96 Basement- Black 85% Non-fibrous (other) 15% Chrysotile
Residence Side of  Non-Fibrous
651503629-0096 Post Office - 9X9"  Homogeneous
Vinyl Floor Tile
A-97 Basement- White 40% Cellulose 0% Non-fibrous (other) 60% Chrysotile
Residence Side of  Eibrous
651503629-0097 Post Office - Homogeneous
White Insulation
Board
Analyst(s)
Brett Olsen (229) Jefferson Salvador, Laboratory Manager
Kate Fee (79) or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-98 Basement Stairs-  Red/Black 20% Cellulose 80% Non-fibrous (other) None Detected

Residence Side of  Fibrous

651503629-0098 Post Office - Red

Homogeneous

Sheet Floor

A-99 Lot 42 (105 Gray 10% Quartz None Detected
Fountain Ave) - Non-Fibrous 90% Non-fibrous (other

651503629-0099 Stucco- Exterior Homogeneous 0 ( )
Walls

A-100 Lot 42 (105 Gray 10% Quartz None Detected
Fountain Ave) - Non-Fibrous 90% Non-fibrous (other

651503629-0100 Stucco- Exterior  Homogeneous 0 (other)
Walls

A-101 Lot 42 (105 Gray 10% Quartz None Detected
Fountain Ave) - Non-Fibrous 90% Non-fibrous (other

651503629-0101 Stucco- Exterior  Homogeneous 0 (other)
Walls

A-102 Lot 42 (105 Gray 10% Quartz None Detected
Fountain Ave) - Non-Fibrous 90% Non-fibrous (other

651503629-0102 Stucco- Exterior  Homogeneous 0 (other)
Walls

A-103 Lot 42 (105 Gray 10% Quartz None Detected
Fountain Ave) - Non-Fibrous 90% Non-fibrous (other

651503629-0103 Stucco- Exterior  Homogeneous 0 (other)
Walls

A-104 Lot 42 (105 Gray 10% Quartz None Detected
Fountain Ave) -~ Non-Fibrous 90% Non-fibrous (other

651503629-0104 Cement Parging-  Homogeneous 0 ( )

Perimeter Base of
Exterior Walls

Analyst(s)

Brett Olsen (229)
Kate Fee (79)

Jefferson Salvador, Laboratory Manager
or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100
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(@PARACEL

Order #: 1543152

Sample Results

Matrix: Paint
Lead Sample Date: 13-Oct-15
Paracel ID Client ID Units MDL Result
1543152-01 L-01 - Brown - Wood Siding/Trim - Exterior Bunk House ug/g 20 354
1543152-02 L-02 - Off-White - Drywall/WoodTrim - Unit 13 Bunk House ugl/g 20 587
1543152-03 L-03 - Beige (orange) - Wood Doors/Cabinets - Unit 13 Burl  ug/g 20 1190
1543152-04 L-04 - Off-White - Drywall/Wood Trim - Unit 26 Bunk Housg  ug/g 20 731
1543152-05 L-05 - Light-Grey - Drywall - Post Office ugl/g 20 365
1543152-06 L-06 - Black - Wood Trim - Exterior Post Office/Residence ug/g 20 <20
1543152-07 L-07 - White - Wood Trim - Exterior Post Office/Residence ug/g 20 67
1543152-08 L-08 - Beige - Drywall - Residence Side (Post Office) ug/g 20 <20
1543152-09 L-09 - White - Drywall - Residence Side (Post Office) ugl/g 20 336
1543152-10 L-10 - Grey - Concrete Floor - Residence Side (Post Office ug/g 20 2020
1543152-11 L-11 - Beige - Drywall/Wood Walls - Lot 42 ug/g 20 <20
1543152-12 L-12 - White - Wood Trim/ Ceiling Tile - Lot 42 ug/g 20 46
1543152-13 L-13 - Grey - Concrete Floor - Lot 42 ug/g 20 1610
1543152-14 L-14 - Beige - Wood Trim / Stucco - Exterior Lot 42 ugl/g 20 52400
1543152-15 L-15 - Red - Wood Trim - Exterior Lot 42 ug/g 20 1460
1543152-16 L-16 - Beige - Drywall - Lot 41 ug/g 20 <20
1543152-17 L-17 - White - Wood Trim - Interior Lot 41 ug/g 20 2020
1543152-18 L-18 - Grey - Plywood Floor - Interior Lot 41 ug/g 20 629
1543152-19 L-19 - Beige - Wood Siding - Exterior Lot 41 ug/g 20 13200
1543152-20 L-20 - Dark Brown - Wood Fencing/Trim - Exterior Lot 41 ug/g 20 979
1543152-21 L-21 - Light Brown - Wood Deck / Siding - Lot 41 ugl/g 20 26
1543152-22 L-22 - Beige - Drywall - Lot 21 ugl/g 20 346
1543152-23 L-23 - White - Wood Trim - Interior - Lot 21 ug/g 20 27100
1543152-24 L-24 - White - Wood Trim - Exterior - Lot 21 ug/g 20 9590
1543152-25 L-25 - Grey - Concrete Floor - Interior Lot 21 ug/g 20 2260
1543152-26 L-26 - White - Wood Trim - Exterior Lot 21 ugl/g 20 1280
1543152-27 L-27 - Grey - Wood Deck - Exterior Lot 21 ug/g 20 1950
1543152-28 L-28 - Grey - Concrete Base of Wall - Exterior Lot 21 ug/g 20 <20
1543152-29 L-29 - Beige - Wood Panelling - Interior Main Floor - Lot 3/4  ug/g 20 419
1543152-30 L-30 - White - Wood Panelling - Interior Basement - Lot 3/4|  ug/g 20 63
1543152-31 L-31 - Grey - Concrete Floor - Interior Lot 3/4 ug/g 20 196
Laboratory Internal QA/QC
Reporting Source %REC RPD
Analvte Result  Limit Units Result  %REC Limit RPD  Limit Notes
Matrix Blank
Lead ND 20 ugl/g
Matrix Duplicate
Lead 283 20 uglg 354 222 30
OTTAWA * CALGARY MISSISSAUGA * KINGSTON LONDON NIAGARA * SARNIA

1-800-749-1947 * www.paracellabs.com
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Certificate of Analysis
@ @ @ﬁ [Laboratories AGAT WORK ORDER: 15C034028

PROJECT: 15-34393/1000

CLIENT NAME: GOLDER ASSOCIATES LTD. ATTENTION TO: Bessie Abella
SAMPLING SITE: SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Polychlorinated Biphenyls Analysis

DATE RECEIVED: 2015-10-23

DATE REPORTED: 2015-10-26

P-01 - Brown P-14 - Beige P-19 - Beige P-20 - Dark P-21 - Light
Wood P-07 - White Wood P-15 - Red Wood Brown Wood Brown Wood P-24 - White
SAMPLE DESCRIPTION: Siding/Trim-Ext Wood Trim-Ext Trim/Stucco-Ext Wood Trim-Ext Siding-Ext Fencing/Trim Deck/Siding ~ Wood Trim-Ext
SAMPLE TYPE: Paint Paint Paint Paint Paint Paint Paint Paint
DATE SAMPLED:  10/13/2015 10/14/2015 10/15/2015 10/15/2015 10/16/2015 10/16/2015 10/16/2015 10/16/2015

Parameter Unit G/S RDL 7116202 7116271 7116272 7116273 7116274 7116275 7116276 7116277
Aroclor 1242 mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Aroclor 1254 mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Aroclor 1260 mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Total Polychlorinated Biphenyls mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Surrogate Unit Acceptable Limits
Decachlorobiphenyl % 50-150 110 105 105 110 145 105 115 110

P-26 - White P-27 - Grey P-28 - Grey
SAMPLE DESCRIPTION: Wood Trim-Ext Wood Deck-Ext Concrete Base
SAMPLE TYPE: Paint Paint Paint
DATE SAMPLED:  10/16/2015 10/16/2015 10/16/2015

Parameter Unit G/S RDL 7116278 7116279 7116280
Aroclor 1242 mg/kg 0.05 <0.05 <0.05 <0.05
Aroclor 1254 mg/kg 0.05 <0.05 <0.05 <0.05
Aroclor 1260 mg/kg 0.05 <0.05 <0.05 <0.05
Total Polychlorinated Biphenyls mg/kg 0.05 <0.05 <0.05 <0.05

Surrogate Unit Acceptable Limits
Decachlorobiphenyl % 50-150 110 105 80
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

GG @ T CERTIFICATE OF ANALYSIS (V1) Page 2 of 7

Results relate only to the items tested and to all the items tested
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CLIENT NAME: GOLDER ASSOCIATES LTD.

SAMPLING SITE:

2910 12TH STREET NE

Certificate of Analysis CALGARY. ALBERTA

AGAT WORK ORDER: 15C034981

PROJECT: 15-34393/1000
ATTENTION TO: Bessie Abella
SAMPLED BY:

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Polychlorinated Biphenyls Analysis

DATE RECEIVED: 2015-10-26

DATE REPORTED: 2015-10-27

P-06-Black-
SAMPLE DESCRIPTION: Wood Trim-Ext
SAMPLE TYPE: Paint
DATE SAMPLED: 10/14/2015
Parameter Unit G/S RDL 7129531
Aroclor 1242 mg/kg 0.05 <0.05
Aroclor 1254 mg/kg 0.05 <0.05
Aroclor 1260 mg/kg 0.05 <0.05
Total Polychlorinated Biphenyls mg/kg 0.05 <0.05
Surrogate Unit Acceptable Limits
Decachlorobiphenyl % 50-150 87
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

EG'GE T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 2 of 6




At Golder Associates we strive to be the most respected global company providing
consulting, design, and construction services in earth, environment, and related
areas of energy. Employee owned since our formation in 1960, our focus, unique
culture and operating environment offer opportunities and the freedom to excel,

which attracts the leading specialists in our fields. Golder professionals take the
time to build an understanding of client needs and of the specific environments
in which they operate. We continue to expand our technical capabilities and have
experienced steady growth with employees who operate from offices located
throughout Africa, Asia, Australasia, Europe, North America, and South America.

Africa + 27 11 254 4800
Asia + 86 21 6258 5522
Australasia + 61 3 8862 3500
Europe + 356 21 42 30 20
North America +1 800 275 3281
South America + 55 21 3095 9500

solutions@golder.com
www.golder.com

Golder Associates Ltd.
102, 2535 - 3rd Avenue S.E.
Calgary, Alberta, T2A 7W5
Canada

T: +1 (403) 299 5600

Golder

¥ Associates
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

Executive Summary

INTRODUCTION

At the request of IBI Group Architects Engineers (IBI), Golder Associates Ltd. (Golder) conducted a hazardous
building materials assessment 104 Wind Flower Avenue (Lot 21) in Waterton, Alberta.

The assessment was conducted on October 16, 2015, by Caleb Fricker, Occupational Hygiene Technologist,
under the direction of Nadine Reid, Occupational Hygienist.

SCOPE OF WORK

The assessment was performed with the objective of compiling an inventory of hazardous building materials
prior to the proposed demolition of the building on Lot 21. The assessment included asbestos-containing
materials (ACM), lead-containing paint, polychlorinated biphenyls (PCB) in fluorescent light ballasts, mercury in
thermostats, mercury vapour in fluorescent light tubes, ozone-depleting substances (ODS) in items such as air
conditioning units and refrigerators, radioactive materials in smoke detectors and miscellaneous building
maintenance chemicals.

CONCLUSIONS AND RECOMMENDATIONS
Asbestos-Containing Materials

Based on site observations and the analytical results, asbestos was confirmed in the following materials at the
time of the assessment:

Asbestos-Containing Material Locations
Brown Vinyl Floor Tile; Bedrooms — Main Floor
Beige Patterned Sheet Flooring Vestibule — Main Floor
Drywall Joint Compound All Drywall — Main Floor
Grey Paper Duct Wrap Basement
Grey Board Above Furnace Basement
Ceiling Texture Coat (Mud Kitchen — Main Floor

As this assessment was semi-destructive in nature, the potential exists for other building materials not sampled
to contain asbestos. Materials in the building that may contain asbestos that could not be sampled due to the
semi-destructive nature include but are not limited to drain pipes, gaskets within flanges and boilers, asbestos
cement insulators within electrical equipment and within mechanical equipment.

Prior to any demolition or renovation activities, ACM that may be impacted must be removed. The work should
be completed by workers certified by Alberta OHS. Throughout the abatement activities, appropriate air
monitoring and inspections should be conducted by qualified personnel to document that contamination is
contained and ACM are removed and disposed of appropriately. It is recommended that a proper scope of work
and asbestos removal specifications be written to scope the complete and proper removal of the identified ACM.

If suspected ACM not previously assessed are uncovered during renovation or demolition activities, work should
stop immediately and sampling of the material should be conducted to confirm the presence of asbestos.

o S

January 2016 " Golder
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

Lead-Containing Paint

Based on site observations and the analytical results, lead above the Surface Coatings Materials Regulations,
90 pg/g was identified in the following paints:

®  Beige Paint on Drywall — Interior (good condition);

®  White Paint on Wood Trim — Interior (good condition);

®  White Paint on Wood Trim — Exterior (good condition);

®  Grey Paint on Concrete Floor — Basement (good condition);
®  White Paint on Wood Deck — Exterior (poor condition);

®  Grey Paint on Wood Deck — Exterior (poor condition).

Lead-containing surfaces with any amounts of lead that will be impacted through maintenance, renovation, or
demolition activities in a manner likely to cause some level of airborne lead-containing dust or fumes,
(i.e., welding, torch cutting, grinding, sanding or sandblasting) should be controlled through the development and
implementation of an Exposure Control Plan. The exposure control plan should include safe work procedures to
address the lead exposure hazard during the maintenance, renovation, or demolition activities. The safe work
procedures should include procedures to minimize dust during construction and demolition, procedures for
proper containment, collection, clean-up and disposal of debris to prevent contamination in other areas, the use
of proper cleaning tools, selection and use of proper personal protective equipment, and other applicable
procedures.

Lead-containing paint in poor condition should be abated prior to demolition. The lead containing paint that is
flaking or loose (poor condition) should be abated following methods and requirements outlined in the Alberta
OHS Lead at the Work Site Bulletin. The lead-containing paint waste should be analyzed for lead leachability by
toxicity characteristic leaching procedure (TCLP) prior to transportation and disposal. The transportation and
disposal of lead-containing waste materials must be conducted in accordance with the requirements of AEP and
the Federal Transportation of Dangerous Good Act and Regulations, current to the date of the work. The AEP
Waste Control Regulation prescribes the disposal pathways for lead-containing waste.

Polychlorinated Biphenyls

Approximately three fluorescent light fixtures with the older T12 style tubes suspected to contain PCB ballasts
were observed throughout the building at the time of the assessment. Prior to disposal, these ballasts should be
inspected further to determine the presence of any PCBs.

Prior to decommissioning, renovation or demolition, PCB-containing ballasts must be properly removed and
disposed of. Disposal of the ballasts must be conducted in accordance with federal and provincial regulations.
As they are removed, PCB-containing ballasts must be placed in labelled drums located in a secure area. Once
full, the drums must be manifested and transported to an approved destruction and disposal facility in
accordance with regulations specified by Alberta Environmental Protection.

Non-liquid PCBs were found to be below the PCB Management Regulation criteria of 50 mg/kg for
PCB-containing solids. As such, Golder did not identify PCB-containing paints during this assessment.

at
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

Other Hazardous Building Materials

Approximately four fluorescent light tubes suspected of containing mercury vapour were observed throughout
the building at the time of the assessment. One thermostat suspected of containing mercury capsules was
observed throughout the building at the time of the assessment.

Mercury vapour in light tubes and mercury in thermostats pose no risk to workers or occupants provided the light
bulbs and capsules remain intact and undisturbed. The bulbs and capsules should be removed from the
building prior to decommissioning, renovations or maintenance activities and be kept separate from all other
waste to prevent damage to the light bulbs and capsules. Light bulbs containing mercury vapour should be
recycled as per the Alberta Fluorescent Lamp Stewardship Initiative. Alternatively, the mercury-containing
fluorescent light bulbs and capsules may be disposed of in accordance with regulations specified by AEP.

One refrigerator suspected of containing ozone-depleting substances was observed in the building at the time of
the assessment. Equipment suspected of containing ODS is to be recycled or disposed of in accordance with
the federal Ozone Depleting Substances and Halocarbons Regulation (Section 181/2000). Equipment
containing suspect ODS that is to remain in place must be managed in accordance with the provincial and
federal regulations. If the units require maintenance or are to be decommissioned, the refrigerants in the
identified units must be drained, recycled or destroyed by a competent individual with the appropriate trade
gualifications. Servicing should be performed in accordance with Environment Canada, Environmental Code of
Practice for Elimination of Fluorocarbon Emissions from Refrigeration and Air Conditioning Systems and
manufactures specifications.

Two smoke detectors suspected of containing radioactive components were observed throughout the building at
the time of the assessment. Smoke detectors that contain radioactive materials must be sent for recycling upon
decommissioning. Removal and disposal must be conducted in accordance with the Nuclear Safety and Control
Act, Nuclear Substances and Radiation Device Regulation SOR/2000-207.

Lead packing was observed in the cast iron bell and spigot joints throughout the residence of Lot 21at the time of
the assessment. Removal, disposal or recycling of lead in bell and spigot joints must be conducted in
accordance with federal and provincial regulations.

Miscellaneous chemicals and biohazards were not identified in the buildings at the time of the assessment.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

1.0 INTRODUCTION

At the request of IBI Group Architects Engineers (IBI), Golder Associates Ltd. (Golder) conducted a hazardous
building materials assessment at 104 Wind Flower Avenue (Lot 21) in Waterton, Alberta.

The assessment was conducted on October 16, 2015, by Caleb Fricker, Occupational Hygiene Technologist,
under the direction of Nadine Reid, Occupational Hygienist.

2.0 SCOPE OF WORK

The assessment was performed with the objective of compiling an inventory of hazardous building materials
prior to the proposed demolition of the building on Lot 21. The assessment included asbestos-containing
materials (ACM), lead-containing paint, polychlorinated biphenyls (PCB) in fluorescent light ballasts, mercury in
thermostats, mercury vapour in fluorescent light tubes, ozone-depleting substances (ODS) in items such as air
conditioning units and refrigerators, radioactive materials in smoke detectors and miscellaneous building
maintenance chemicals.

3.0 REGULATORY REQUIREMENTS AND GUIDELINES

Parks Canada employees are federally regulated. Most other parties conducting work for Parks Canada are
governed by provincial regulations.

3.1 Federal Regulations

In federal jurisdictions, hazardous building materials are regulated by Human Resources and Skills Development
Canada (HRSDC) under the Canada Labour Code, Part Il. Specifically, Part X, Hazardous Substances,
provides the direction for the control of exposure to potentially toxic substances in the workplace. Under this
regulation, employers are required to:

B  maintain a record of all hazardous materials;

B uyndertake a hazard investigation by a competent person;

B  ensure materials are properly stored and handled;

B post warning signs;

B inform and educate employees regarding hazards; and

B control exposure through substitution, engineering or protective equipment.

In Canada, environmental matters generally fall under the Government of Canada’s Canadian Environmental
Protection Act, 1999, S.C. 1999 c. 33 (as amended up to 2003) and applicable regulations and guidelines.

Other specific applicable federal regulations are detailed below.
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3.1.1 Lead-Containing Paint

Lead was used as a pigment and drying agent in alkyd oil-based paint. The Liquid Coating Materials
Regulations were enacted under the Hazardous Products Act in 1976 to restrict the lead content of paints and
other liquid coatings on furniture, household products, children’s products, industrial surfaces and exterior and
interior surfaces to 0.5% by weight. The Canadian Paint and Coatings Association (CPCA), the national trade
association for Canada’s paint manufacturers, recommended that the Canadian paint industry voluntarily stop
using any lead compounds in consumer paints by the end of 1990. Over the years, the amount of lead in paint
has continued to decrease, due to the co-operative efforts of government and industry.

The previous regulations have since been amended under the Surface Coating Materials Regulations,
SOR/2005-109, which states that the “concentration of total lead present in a surface coating material must not
be more than 90 micrograms per gram (ug/g) dry weight of lead” (0.009%).

3.1.2 Polychlorinated Biphenyls

PCBs are used as a dielectric fluid in electrical equipment such as transformers. The use of capacitors in
fluorescent lamp ballasts was common up to 1980. The Federal Chlorobiphenyls Regulation, SOR/91-152
prohibits the use of PCBs in this electrical equipment installed after July 1, 1980. The Federal Chlorobiphenyls
Regulation, SOR/92-507, also outlines the handling, storage, and disposal of PCBs and PCB-containing
equipment.

The government of Canada passed a regulation set to protect and enhance the environment. As such, the
regulations are enforceable by law. The regulation places the onus on the owner; employer and employee to
ensure no adverse effects are experienced in the environment.

In accordance with PCB Regulations (SOR/2008-273), PCB-containing equipment is defined as any equipment,
machinery or similar manufactured items, including paints, capacitors, and an electrical transformer that contains
a PCB liquid or solid of more than 50 milligrams per kilogram (mg/kg) of the liquid or solid. This definition
includes paint which may contain PCBs. Following removal of all paints, the barrelled PCB-containing paint
must be appropriately labelled, manifested, and transported to an approved destruction and disposal facility in
accordance with regulations.

Prior to disposal, all ballasts should be compared to the criteria found in the Environment Canada Report
EPS 2/CC/2 (revised) August 1991, Identification of Lamp Ballasts Containing PCBs to assess their likelihood of
containing PCBs.

3.1.3 Ozone-Depleting Substances

In 1994, the federal government filed the Ozone-Depleting Substances Regulations to amend controls on
production and consumption of chlorofluorocarbons (CFC), halons, tetrachloride and methyl-chloroform. The
Federal Halocarbon Regulations, effective July 1, 1999, was filed to ensure uniformity with respect to the
release, recovery and recycling of ODS and their halocarbon alternatives in refrigeration and air conditioning.

Canadian Environmental Protection Act (1999), Ozone-Depleting Substances Regulations, 1998, controls the
import, manufacture, use, sale, and export of ODS. The regulation also requires that permits be obtained to
import or export used, recovered, recycled, and reclaimed ODS.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

3.2 Provincial Regulations

The provincial regulations, codes and guidelines relevant to hazardous building materials are legislated by
Alberta Occupational Health and Safety (OHS), a branch of the Department of Safe, Fair and Healthy
Workplaces under the Ministry of Jobs, Skills, Training and Labour. They include the Alberta Occupational
Health and Safety (OHS) Code (2009) and the Alberta Asbestos Abatement Manual (October 2012). Provincial
regulations that are applicable to the disposal of hazardous building materials are the Alberta Environmental
Protection and Enhancement Act and Waste Control Regulation.

3.2.1 Alberta Occupational Health and Safety Code

The Alberta Occupational Health and Safety Code is law which was passed to protect the health and safety of
workers on the job. As such, the Code and the sections under the Code are enforceable by law. The Code
places the onus on both the employer and the employee to ensure a safe working environment.

Part 4, Chemical Hazards, Biological Hazards and Harmful Substances, represents minimum requirements and
specifies, among many other things, the general requirements for working with and around harmful substances.
Control of worker exposure to airborne contaminants is detailed and the occupational exposure limits are
specified in Schedule 1 of the Regulation.

Part 4 and Schedule 1, Table 2 in the Alberta Occupational Health and Safety Code outlines the general
requirements to be followed when working with asbestos. It also defines occupational exposure limits (OEL) for
a variety of airborne contaminants. The OEL for a particular contaminant represents conditions to which it is
believed that nearly all workers may be exposed, day after day, without suffering from adverse health effects.
Due to individual susceptibility, a small percentage of workers may experience discomfort at concentrations
below the applicable OEL. An 8-hour OEL refers to the average concentration of a substance over an 8-hour
period.

Sections 28 through 38 in Part 4 of the Alberta Occupational Health and Safety Code outline the requirements
related to asbestos in facilities. Sections 31 to 35 specifically outline the limitations on the use of asbestos in
buildings. The requirements of Sections 31 through 35 are summarized below:

® if asbestos fibres may be released in a building all necessary steps to correct this unsafe condition must be
taken;

®  asbestos products that have the potential for releasing fibres may not be installed;

® all materials containing crocidolite are banned from use;

®  spray-applied asbestos products are banned from use;

®  asbestos products, in general, must not be in a form or location where they could release airborne fibres and
allow them to enter a ventilation system;

®  buildings to be demolished are to have all materials with the potential of releasing asbestos fibres removed;
and

® all materials with the potential of releasing asbestos fibres that may be impacted by a renovation must be
either encapsulated, enclosed or removed.
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Historically, materials containing less than 1% asbestos have not been considered “asbestos-containing
materials” for the purposes of the OHS legislation. However, in recent years, it has become apparent that some
materials, such as vermiculite, can release significant amounts of asbestos fibres, even when they contain low
levels (less than 1%) of asbestos. In addition, since the requirements in Part 4 of the OHS Code are based on
the ability of a material to release asbestos fibres when disturbed, this interpretation was not consistent with the
legislation. As a result, the Asbestos Abatement Manual was revised to remove the definition of an asbestos-
containing material as one that contains more than 1% by weight asbestos. However, this has now raised
guestions as to when an employer must comply with the asbestos requirements in the OHS Code.

The employer must comply with the asbestos requirements when:

® the individual material in question contains more than 1% asbestos (by weight);

B the material contains less than 1% asbestos, but it is known that a “restricted area” is likely to occur when it
is disturbed (e.g., vermiculite); or

®  the material contains less than 1% asbestos and there is a reasonable chance that asbestos fibres may be
released when the material is disturbed, either due to the condition of the material or the work procedures
that will be used (e.g., removal of friable stipple material, dry removal of drywall where the drywall mud
contains low levels of asbestos).

Materials identified as containing less than 1% asbestos, such as drywall joint compounds and stipple coatings,
may not have been uniformly mixed when they were applied and could contain asbestos in concentrations
greater than 1% in sections. When dealing with large quantities of such materials, employers should take non-
homogeneous mixtures into consideration for Asbestos Management Plans and abatement activities.

3.2.2 Alberta Asbestos Abatement Manual

The Alberta Asbestos Abatement Manual (October 2012) is a guide published by Alberta OHS. This manual is
used for determining compliance with the Occupational Health and Safety Code in the Province of Alberta. It
covers basic information on asbestos, its health hazards, requirements for an employer to develop a code of
practice regarding the storage, handling and disposal of substances listed in Schedule 1 of the Alberta OHS
Code, requirements for worker protection, safe work practices, and the basic principles to follow for the safe
abatement of ACM.

3.2.3 Alberta Environmental Protection and Enhancement Act

The Environmental Protection and Enhancement Act is law which was passed to protect and enhance the
environment. As such, the Act and the regulations under the Act are enforceable by law. The Act places the
onus on the owner, employer and employee to ensure no adverse effects are experienced in the environment.

The key waste regulation under the Environmental Protection and Enhancement Act (AEPEA) relating to
hazardous building materials is the Waste Control Regulation (WCR), and Alberta’s hazardous waste and
hazardous recyclables management programs. The WCR provides guidance for the proper handling, storage,
transportation, treatment, recycling and disposal of hazardous wastes in the province. The regulation also
outlines the materials and criteria to be used to characterize waste as hazardous.
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Although asbestos is not considered to be a hazardous waste, Alberta Environment and Parks (AEP)
(previously Alberta Environment and Sustainable Resource Development) has published guidelines for the
disposal of asbestos waste. Within the guidelines, criteria have been established for the handling, transportation
and disposal of asbestos waste. Also within the guidelines, the types of landfills that can accept asbestos waste
are outlined. The requirements for the disposal of asbestos waste in Alberta are re-defined in the document
entitled Guide for Disposal of Asbestos Waste published by AEP in August, 1989.

3.24 Other Guidelines

Presently there are no regulations in Alberta specifically addressing lead levels in paint. Alberta OHS published
a Bulletin, Lead at the Work Site, in November of 2013" which considers paints containing more than 90 parts
per million (ppm) (90 pg/g) lead to be lead-containing under Canadian Federal Law (Surface Coating Materials
Regulation SOR/2005-109, made under the Canada Consumer Product Safety Act [S.C. 2010, c. 21)).

Lead-containing paint is a potential concern both as a source of direct exposure (inhalation or ingestion of dust
or paint chips) and as a contributor to lead in interior dust and exterior soil. A risk assessment of potential
occupational exposure to lead must consider not only the presence of lead (any amount) but also the activity or
impact of activity on the paints containing lead. The Alberta OHS Lead at the Work Site bulletin references
recommended abatement methods as outlined in the Ontario Ministry of Labour guideline, Lead on Construction
Projects’. The guideline addresses this issue by establishing three tiers of trigger tasks where employees
conducting these activities are assumed to potentially exceed the exposure limits and must be protected
accordingly. There are also requirements under the EPEA to prevent the release of lead and mercury into the
environment.

3.25 Transportation of Hazardous Waste

The transportation of hazardous wastes is governed under the Transportation of Dangerous Goods Act and
Regulations which outline the requirements for storage, handling, and transportation of such waste.

4.0 METHODOLOGY

The assessment methodology was generally consistent with standards outlined by Alberta OHS and the Canada
Labour Code.

Detailed notes were taken with each sample including the type of material and sample location. A digital
photograph was taken of each sampling location.

4.1 Asbestos-Containing Materials

Assessment of the potential ACM in the building included the evaluation of the building systems. The systems
reviewed included, but not limited to:

®  Mechanical: Building mechanical systems such as the heating, ventilating and air conditioning (HVAC)
systems were inspected for the presence of ACM.

* Lead at the Work Site, CH071 — Chemical Hazards.

2 Health and Safety Guideline — Lead on Construction Projects. Ontario Ministry of Labour. September 2004, http://www.labour.gov.on.ca/

english/hs/guidelines/lead/index.html
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®  Structural: The method of construction was determined, including interior room areas, mezzanines and
roofing support systems. Fireproofing, fire-stop and other materials installed as a part of the structure were
reviewed.

®  Architectural: The presence of ACM was assessed in building materials and finishes such as floor and
ceiling tiles, texture coats, ashestos sheet materials, wall joint compound, condensation control applications,
spray-applied acoustical materials, and spray-applied insulation on areas of the structure.

The quantity of samples collected was in general accordance with the guidelines in the Alberta Asbestos
Abatement Manual (October 2012) and was adjusted based on the amount of a particular homogenous material
present. A homogenous material is defined as a material that is uniform in color and texture and includes the
materials throughout its full extent, even if its occurrence is not contiguous or physically connected. Where
analysis of a sample confirmed that a bulk material sample was asbestos-containing, then the entire
homogenous material from which the sample was collected was considered an asbestos-containing material.

The Alberta Asbestos Abatement Manual (October 2012), recommends a specific number of samples to be
collected from suspect ACM depending on the amount present on-site. As part of this project, certain building
materials were observed to be installed in limited quantities throughout the buildings, making the collection of
multiple samples from these materials impractical.

Materials suspected of containing asbestos were sampled and submitted for analysis to EMSL Canada Inc., a
National Voluntary Laboratory Accreditation Program (NVLAP) accredited laboratory. The asbestos samples
were analyzed for asbestos type and percentage content using polarized light microscopy and dispersion
staining techniques in accordance with EPA methodologies (EPA 600/R-93/116).

4.2 Lead-Containing Paint

Visual identification and systematic sampling of suspected lead-containing materials was completed as part of
the survey. Testing was conducted by collecting bulk samples by scraping a small section of paint to obtain
approximately 1 gram (g) of suspect paint. The bulk samples were submitted under chain of custody to Paracel
Laboratories Inc, and were analyzed for lead percentage content using Inductively Cooled Plasma — Optical
Emission Spectroscopy (ICP-OES). For the purpose of this report, paints analyzed with lead content greater
than the Surface Coatings Materials Regulations, SOR/2010-224 criteria of 0.009% by weight (90 ppm or
90 ug/g) are considered to be lead-containing.

4.3 Polychlorinated Biphenyls

Fluorescent light fixtures were inspected to determine if they have the older style T-12 tubes. If the T-12 tubes
were observed, the light fixture was assumed to have PCB-containing ballasts. The high-efficiency light fixtures
with the newer T-10, T-8, and T-5 style tubes were assumed to have non-PCB containing ballasts. When T-12
tubes were observed without impact to the light fixture, information was collected and compared to the criteria
found in the Environment Canada Report EPS 2/CC/2 (revised) August 1991, Identification of Lamp Ballasts
Containing PCBs to assess their likelihood of containing PCBs.
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Golder conducted limited sampling for non-liquid PCBs in select paint materials. Sampling was limited to select
exterior paints. Sample collection consisted of obtaining a small volume of suspect paint, placing it in an
individual sample bag. Samples were submitted to AGAT Laboratories for analysis. Samples were analyzed by
gas chromatography in accordance with AGAT Laboratories methodology with reference to the Environmental
Protection Agency’s method SW-846 8082.

Transformer fluids were not assessed as part of this project.

4.4 Other Hazardous Building Materials

The building was visually assessed for the presence of mercury in thermostats, mercury vapour in fluorescent
light tubes, ozone-depleting substances (ODS) in items or systems such as air conditioning units and refrigerators,
radioactive materials in smoke detectors and miscellaneous building maintenance chemicals.

5.0 GENERAL OBSERVATIONS

The residence located on Lot 21 is a single storey building constructed circa 1960. The building was
constructed with wood framing, new siding, and a new asphalt shingled roof. Golder was informed that the siding
and roof were new by a Parks Canada representative. The residence included a basement with a concrete
foundation. The residence was insulated with fibreglass in the wall and ceiling cavities. Interior finishes in the
residence consisted of vinyl floor tile, sheet flooring, carpet floor, stipple/texture coat ceilings and drywall walls
and ceilings. The building was heated with a natural gas fired furnace in the basement through forced-air
heating vents. The HVAC system was insulated around the forced-air heating vents with grey insulation board
and grey insulation paper. A detached double car garage consisting of wood framing on a concrete foundation
with new siding and new asphalt shingles was observed on the north side of the property. The interior finishes
of the detached garage consisted of drywall walls and ceiling with some texture coat on the ceilings.

6.0 RESULTS AND DISCUSSION
6.1 Asbestos-Containing Materials

A total of 38 samples of suspect ACM were collected from the building and submitted for analysis. The
laboratory analyzed 44 different layers of material. Asbestos was identified in 16 of the samples collected at the
time of the assessment. The samples identified as asbestos containing are summarized in Tables 1: Asbestos
Analysis Summary. Complete asbestos analysis results are provided in Appendix A. Select photographs of
identified ACM are provided in Appendix B. Laboratory reports are provided in Appendix C.

Table 1: Asbestos Analysis Summary

Sample Number Type of Material Sampled Sample Location Asbestos
A-188A Brown Vinyl Floor Tile Southwest Bedroom 5% Chrysotile
A-189A Brown Vinyl Floor Tile Southwest Bedroom 5% Chrysotile
A-190A Brown Vinyl Floor Tile Northwest Bedroom Closet 5% Chrysotile

A-197 Beige Patterned Sheet Flooring Vestibule 25% Chrysotile
A-198 Beige Patterned Sheet Flooring Vestibule 25% Chrysotile
A-199 Beige Patterned Sheet Flooring Vestibule 25% Chrysotile
A-200 Drywall Joint Compound (Wall) Stairs 2% Chrysotile
A-201 Drywall Joint Compound (Wall) Northwest Bedroom Closet 2% Chrysotile
A-202 Drywall Joint Compound (Wall) Southwest Bedroom Closet 2% Chrysotile
=
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Table 1: Asbestos Analysis Summary (continued)

Sample Number Type of Material Sampled Sample Location Asbestos
A-203 Drywall Joint Compound (Ceiling) Washroom Closet 2% Chrysotile
A-204 Drywall Joint Compound (Ceiling) West Bedroom Closet 2% Chrysotile
A-208 Grey Paper Duct Wrap Basement 75% Chrysotile
A-209 Grey Board Above Furnace Basement 75% Chrysotile
A-210B Ceiling Texture Coat (Mud) Kitchen 2% Chrysotile

A-211B Ceiling Texture Coat (Mud) Kitchen 2% Chrysotile
A-212B Ceiling Texture Coat (Mud) Kitchen 2% Chrysotile

6.2 Lead-Containing Paint

A total of seven bulk samples of paint suspected to be lead-containing were collected by Golder and submitted
for analysis. Six of the samples collected were identified as lead-containing paint and are outlined below in
Table 2: Lead-Containing Paints. Complete lead paint analysis results are provided in Appendix A. Select
photographs of identified lead-containing paints are provided in Appendix B. Laboratory reports are provided in
Appendix C.

Table 2: Lead-Containing Paints

Simgﬁ Substrate/Sample Location Colour Lead Concentration (ug/g)

L-22 Drywall Beige 346

L-23 Wood Trim - Interior White 27,100
L-24 White - Wood Trim - Exterior White 9,590
L-25 Concrete Floor - Interior Grey 2,260
L-26 Wood Trim - Exterior White 1,280
L-27 Wood Deck - Exterior Grey 1,950

Note:

(1) Based on Surface Coatings Materials Regulations, SOR/2010-224 classification of 90 ug/g.

6.3 Polychlorinated Biphenyls
Approximately three fluorescent light fixtures with the older T12 style tubes suspected to contain PCB ballasts

were observed throughout the building at the time of the assessment.

Three samples of paint were collected and submitted for PCB analysis. PCB’s were not identified in any of the
samples analyzed. The results are summarized in Table 3: PCB Analysis Results. The laboratory report is
provided in Appendix C.

Table 3: PCB Analysis Results

. PCB-Based
ﬁﬁmgleer Locations/Substrate Colour HEE (3(?nnc/En';rat|on Paint @
9/kg (Yes/No)
P-26 Exterior, Wood Trim / Deck White <0.05 No
P-27 Exterior, Wood Deck Grey <0.05 No
P-28 Interior, Concrete Perimeter Base of Wall Grey <0.05 No
Note:
(1) based on Government of Canada Regulation (SOR//2008-273), <50 mg/kg.
e
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6.4 Other Hazardous Building Materials

Approximately eight other hazardous building materials were observed throughout the building at the time of the
assessment. The items are summarized in Table 4: Other Hazardous Building Materials.

Table 4: Other Hazardous Building Materials

Item Quantity
Mercury Capsules in Thermostats 1
Mercury Vapour in Fluorescent Light Tubes 4
Items Containing Suspect ODS 1 Refrigerator (R-134a)
Smoke Detectors with Radioactive Components 2

Lead packing was observed in the cast iron bell and spigot joints throughout the residence of Lot 21 at the time
of the assessment.

Miscellaneous chemicals or biohazards were not identified in the buildings at the time of the assessment.
7.0 CONCLUSIONS AND RECOMMENDATIONS
7.1 Asbestos-Containing Materials

Based on site observations and the analytical results, asbestos was confirmed in the following materials at the
time of the assessment:

Asbestos-Containing Material Locations
Brown Vinyl Floor Tile Bedrooms — Main Floor
Beige Patterned Sheet Flooring Vestibule — Main Floor
Drywall Joint Compound All Drywall — Main Floor
Grey Paper Duct Wrap Basement
Grey Board Above Furnace Basement
Ceiling Texture Coat (Mud) Kitchen — Main Floor

As this assessment was semi-destructive in nature, the potential exists for other building materials not sampled
to contain asbestos. Materials in the building that may contain asbestos that could not be sampled due to the
semi-destructive nature include but are not limited to drain pipes, gaskets within flanges and boilers, asbestos
cement insulators within electrical equipment and within mechanical equipment.

Prior to any demolition or renovation activities, ACM that may be impacted must be removed. The work should
be completed by workers certified by Alberta OHS. Throughout the abatement activities, appropriate air
monitoring and inspections should be conducted by qualified personnel to document that contamination is
contained and ACM are removed and disposed of appropriately. It is recommended that a proper scope of work
and asbestos removal specifications be written to scope the complete and proper removal of the identified ACM.

If suspected ACM not previously assessed are uncovered during renovation or demolition activities, work should
stop immediately and sampling of the material should be conducted to confirm the presence of asbestos.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

7.2 Lead-Containing Paint

Based on site observations and the analytical results, lead above the Surface Coatings Materials Regulations,
90 pg/g was identified in the following paints:

®  Beige Paint on Drywall — Interior (good condition);

®  White Paint on Wood Trim — Interior (good condition);

®  White Paint on Wood Trim — Exterior (good condition);

®  Grey Paint on Concrete Floor — Basement (good condition);
®  White Paint on Wood Deck — Exterior (poor condition);

®  Grey Paint on Wood Deck — Exterior (poor condition).

Lead-containing surfaces with any amounts of lead that will be impacted through maintenance, renovation, or
demolition activities in a manner likely to cause some level of airborne lead-containing dust or fumes,
(i.e., welding, torch cutting, grinding, sanding or sandblasting) should be controlled through the development and
implementation of an Exposure Control Plan. The exposure control plan should include safe work procedures to
address the lead exposure hazard during the maintenance, renovation, or demolition activities. The safe work
procedures should include procedures to minimize dust during construction and demolition, procedures for
proper containment, collection, clean-up and disposal of debris to prevent contamination in other areas, the use
of proper cleaning tools, selection and use of proper personal protective equipment, and other applicable
procedures.

Lead-containing paint in poor condition should be abated prior to demolition. The lead containing paint that is
flaking or loose (poor condition) should be abated following methods and requirements outlined in the Alberta
OHS Lead at the Work Site Bulletin. The lead-containing paint waste should be analyzed for lead leachability by
toxicity characteristic leaching procedure (TCLP) prior to transportation and disposal. The transportation and
disposal of lead-containing waste materials must be conducted in accordance with the requirements of AEP and
the Federal Transportation of Dangerous Good Act and Regulations, current to the date of the work. The AEP
Waste Control Regulation prescribes the disposal pathways for lead-containing waste.

7.3 Polychlorinated Biphenyls

Approximately three fluorescent light fixtures with the older T12 style tubes suspected to contain PCB ballasts
were observed throughout the building at the time of the assessment. Prior to disposal, these ballasts should be
inspected further to determine the presence of any PCBs.

Prior to decommissioning, renovation or demolition, PCB-containing ballasts must be properly removed and
disposed of. Disposal of the ballasts must be conducted in accordance with federal and provincial regulations.
As they are removed, PCB-containing ballasts must be placed in labelled drums located in a secure area. Once
full, the drums must be manifested and transported to an approved destruction and disposal facility in
accordance with regulations specified by Alberta Environmental Protection.

Non-liquid PCBs were found to be below the PCB Management Regulation criteria of 50 mg/kg for
PCB-containing solids. As such, Golder did not identify PCB-containing paints during this assessment.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

7.4 Other Hazardous Building Materials

Approximately four fluorescent light tubes suspected of containing mercury vapour were observed throughout
the building at the time of the assessment. One thermostat suspected of containing mercury capsules was
observed throughout the building at the time of the assessment.

Mercury vapour in light tubes and mercury in thermostats pose no risk to workers or occupants provided the light
bulbs and capsules remain intact and undisturbed. The bulbs and capsules should be removed from the
building prior to decommissioning, renovations or maintenance activities and be kept separate from all other
waste to prevent damage to the light bulbs and capsules. Light bulbs containing mercury vapour should be
recycled as per the Alberta Fluorescent Lamp Stewardship Initiative. Alternatively, the mercury-containing
fluorescent light bulbs and capsules may be disposed of in accordance with regulations specified by AEP.

One refrigerator suspected of containing ozone-depleting substances was observed throughout the building at
the time of the assessment. Equipment suspected of containing ODS is to be recycled or disposed of in
accordance with the federal Ozone Depleting Substances and Halocarbons Regulation (Section 181/2000).
Equipment containing suspect ODS that is to remain in place must be managed in accordance with the
provincial and federal regulations. If the units require maintenance or are to be decommissioned, the
refrigerants in the identified units must be drained, recycled or destroyed by a competent individual with the
appropriate trade qualifications. Servicing should be performed in accordance with Environment Canada,
Environmental Code of Practice for Elimination of Fluorocarbon Emissions from Refrigeration and Air
Conditioning Systems and manufactures specifications.

Two smoke detectors suspected of containing radioactive components were observed throughout the building at
the time of the assessment. Smoke detectors that contain radioactive materials must be sent for recycling upon
decommissioning. Removal and disposal must be conducted in accordance with the Nuclear Safety and Control
Act, Nuclear Substances and Radiation Device Regulation SOR/2000-207.

Lead packing was observed in the cast iron bell and spigot joints throughout the residence of Lot 21at the time of
the assessment. Removal, disposal or recycling of lead in bell and spigot joints must be conducted in
accordance with federal and provincial regulations.

Miscellaneous chemicals and biohazards were not identified in the buildings at the time of the assessment.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

8.0 STATEMENT OF LIMITATIONS

The conclusions and recommendations contained in this assessment report are based upon professional
opinions with regard to the subject matter. These opinions are in accordance with currently accepted
environmental assessment standards and practices applicable to these locations and are subject to the following
inherent limitations:

The data and findings presented in this report are valid as of the dates of the investigations. The passage of
time, manifestation of latent conditions or occurrence of future events may warrant further exploration at the
properties, analysis of the data, and re-evaluation of the findings, observations, and conclusions expressed in
this report.

The data reported and the findings, observations and conclusions expressed in this report are limited by the
Scope of Work. The Scope of Work was defined as requested by the client, the time and budgetary constraints
imposed by the client, and availability of access to the properties.

Because of the limitations stated above, the findings, observations and conclusions expressed by
Golder Associates Ltd. in this report are not, and should not be, considered an opinion concerning compliance of
any past or present owner or operator of the site with any federal, provincial or local laws or regulations.

No warranty or guarantee, whether expressed or implied, is made with respect to the data or the reported
findings, observations, and conclusions, which are based solely upon site conditions in existence at the time of
investigation.

Golder Associates Ltd.’s assessment reports present professional opinions and findings of a scientific and
technical nature. While attempts were made to relate the data and findings to applicable environmental laws
and regulations, the report shall not be construed to offer legal opinion or representations as to the requirements
of, nor compliance with, environmental laws, rules, regulations or policies of federal, provincial, or local
governmental agencies. Any use of the assessment report constitutes acceptance of the limits of Golder
Associates Ltd.’s liability. Golder Associates Ltd.’s liability extends only to its client and not to other parties who
may obtain this assessment report. Issues raised by the report should be reviewed by appropriate legal counsel.

The accuracy or authenticity of third party survey data provided to Golder by the Client that was included in this
report was not verified by Golder.
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

9.0 CLOSURE

If you have any questions or require additional information please feel free to contact the undersigned at
(403) 299-5600. Thank you for the opportunity to be of service.

GOLDER ASSOCIATES LTD.

Prepared by: Reviewed by:

R

= ALE
Caleb Fricker Nadine Reid, Dip. Envi. Tech., CRSP
Occupational Hygiene Technologist Occupational Hygienist

\
\
\

\
\

David Wytrykush, CRSP
Principal/EHS Senior Practice Leader

CF/NR/DW/ba
r\active\_2015\3 proj\1534393 ibi group_staff house design_waterton\phase 1000_hazmat\report\lot 21\15-34393-1000_waterton_hazmat lot 21_jan-20-2016.docx

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.
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APPENDIX A

Sample Analysis Results

=
January 2016 Golder
Report No. 15-34393.1000 L/ Associates



HAZARDOUS BUILDING MATERIALS ASSESSMENT,
LOT 21, WATERTON, AB

Table — Asbestos Analysis Results, Lot 21

Sample Number

Type of Material Sampled

Sample Location

Asbestos Detected
No/Yes: Type

A-185 Black Flooring Underlay Hallway No
A-186 Black Flooring Underlay Hallway No
A-187 Black Flooring Underlay Hallway No
A-188A Brown Vinyl Floor Tile Southwest Bedroom Yes: Chrysotile 5%
A-188B Brown Vinyl Floor Tile (Mastic) Southwest Bedroom No
A-189A Brown Vinyl Floor Tile Southwest Bedroom Yes: Chrysotile 5%
A-189B Brown Vinyl Floor Tile (Mastic) Southwest Bedroom No
A-190A Brown Vinyl Floor Tile Northwglsc:si?droom Yes: Chrysotile 5%
A-190B Brown Vinyl Floor Tile (Mastic) Northwest Bedroom Closet No
A-191 Beige Mosaic Sheet Floor Washroom No
A-192 Beige Mosaic Sheet Floor Washroom No
A-193 Beige Mosaic Sheet Floor Washroom No
A-194 Beige Speckled Sheet Floor Kitchen/Stairs No
A-195 Beige Speckled Sheet Floor Kitchen/Stairs No
A-196 Beige Speckled Sheet Floor Kitchen/Stairs No
A-197 Beige Patterned Sheet Floor Vestibule Yes: Chrysotile 25%
A-198 Beige Patterned Sheet Floor Vestibule Yes: Chrysotile 25%
A-199 Beige Patterned Sheet Floor Vestibule Yes: Chrysotile 25%
A-200 Drywall Joint Compound (Wall) Stairs Yes: Chrysotile 2%
A-201 Drywall Joint Compound (Wall) Northwglsotsl?gtedroom Yes: Chrysotile 2%
A-202 Drywall Joint Compound (Wall) Southwglsé)tsliiadroom Yes: Chrysotile 2%
A-203 Drywall Joint Compound (Ceiling) Washroom Closet Yes: Chrysotile 2%
A-204 Drywall Joint Compound (Ceiling) West Bedroom Closet Yes: Chrysotile 2%
A-205 Ceiling Stipple Coat Living Room No
A-206 Ceiling Stipple Coat Hallway No
A-207 Ceiling Stipple Coat Southwest Bedroom No
A-208 Grey Paper Duct Wrap Basement Yes: Chrysotile 75%
A-209 Grey Board Above Furnace Basement Yes: Chrysotile 75%
A-210A Ceiling Texture Coat (Texture) Kitchen No
A-210B Ceiling Texture Coat (Mud) Kitchen Yes: Chrysotile 2%
A-211A Ceiling Texture Coat (Texture) Kitchen No
A-211B Ceiling Texture Coat (Mud) Kitchen Yes: Chrysotile 2%
A-212A Ceiling Texture Coat (Texture) Kitchen No
A-212B Ceiling Texture Coat (Mud) Kitchen Yes: Chrysotile 2%
13 Brown Paper I,?\1rscijtljfr;tciiolr:]|berglass Batt Attic No
Aia Brown Paper Iﬁrsc:Jlllgt?IOI;lberglass Batt Attic No
Als Brown Paper I,?\1rscijtljfr;tciiolr:]|berglass Batt Attic No
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HAZARDOUS BUILDING MATERIALS ASSESSMENT,

LOT 21, WATERTON, AB

Table — Asbestos Analysis Results, Lot 21 (continued)

Sample Number

Type of Material Sampled

Sample Location

Asbestos Detected
No/Yes: Type

A-216 Drywall Joint Compound (Wall) Detached Garage No
A-217 Drywall Joint Compound (Wall) Detached Garage No
A-218 Drywall Joint Compound (Wall) Detached Garage No
A-219 Ceiling Texture Coat Detached Garage No
A-220 Ceiling Texture Coat Detached Garage No
A-221 Ceiling Texture Coat Detached Garage No
A-222 Wall Board (10-Test) Detached Garage No
Table — Lead Paint Analysis Results, Lot 21
. Lead-Containing
Ssmgleer Substrate/Sample Location Colour Leea C?nc/e;nratlon Paint
HO/g (Yes/No)
L-22 Drywall / Lot 21 Beige 346 Yes
L-23 Wood Trim / Interior - Lot 21 White 27,100 Yes
L-24 Wood Trim / Exterior - Lot 21 White 9,590 Yes
Concrete Floor / Interior
L-25 Lot 21 Grey 2,260 Yes
L-26 Wood Trim / Exterior Lot 21 White 1,280 Yes
L-27 Wood Deck / Exterior Lot 21 Grey 1,950 Yes
L-28 Concrete Base o;\lNaII | Exterior Lot Grey <20 No

January 2016

Report No. 15-34393.1000

? Golder
Associates



HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

APPENDIX B

Photographs
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

Photograph 1: 104 Wind Flower Avenue, Lot 21

PR Y A
s TR

Photograph 2: Asbestos-Containing Brown Vinyl Floor Tile (Sub Floor), Lot 21
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

Photograph 3: Asbestos-Containing Beige Patterned Sheet Flooring, Lot 21

Photograph 4: Asbestos-Containing Drywall Joint Compound, Lot 21
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

Photograph 5: Asbestos-Containing Grey Paper Duct Wrap and Grey Board above Furnace, Lot 21

Photograph 6: Asbestos-Containing Ceiling Texture Coat (Mud), Lot 21
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

Photograph 7: Lead-Containing Beige Paint on Drywall and Wood Trim — Interior, Lot 21

Photograph 8: Lead-Containing White and Grey Paint on Wood Deck — Interior, Lot 21
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Photograph 9: Lead-Containing Grey Paint on Concrete Floor — Basement, Lot 21
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HAZARDOUS BUILDING MATERIALS ASSESSMENT, LOT 21,
WATERTON, AB

APPENDIX C

Laboratory Reports
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EMSL Can ada Inc EMSL Canada Or 651503629
413 Forge Road, SE, Calgary, AB T2H 0S9 CustomerID: 55EHPL50
Phone/Fax.  403-879-1149 / (403) 879-1152 CustomerPO: GA15-0465
& http://www.EMSL .com Calgaryl ab@EMSL.com ProjectID:
g
Atn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax (403) 299-5606
R ived: 10/20/15 1:27 PM
102, 2535 - 3 Avenue SE Ae"le'v_e e 102712018
nalysis Date:
Calgary’ AB T2A 7TW5 Collected: 10/13/2015
\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type

A-182 Garage Roof- Lot~ White/Black/Green 50% Cellulose 50% Non-fibrous (other) None Detected
41 (101 Fibrous

651503629-0182 Windflower Ave) - Homogeneous
Green Asphalt
Shingles with Tar
Layer

A-183 Garage Roof- Lot~ White/Black/Green 100% Non-fibrous (other) None Detected
41 (101 Fibrous

651503629-0183 Windflower AVe) - Homogeneous
Green Asphalt
Shingles with Tar
Layer

A-184 Garage Roof- Lot White/Black/Green 50% Cellulose 50% Non-fibrous (other) None Detected
41 (101 Fibrous

651503629-0184 Windflower Ave) - Homogeneous
Green Asphalt
Shingles with Tar
Layer

A-185 Hallway- Lot 21- Black 20% Cellulose 80% Non-fibrous (other) None Detected
(104 Windflower Fibrous

651503629-0185
Ave) - Black Homogeneous
Flooring Underlay

A-186 Hallway- Lot 21- Black 20% Cellulose 80% Non-fibrous (other) None Detected
(104 Windflower Fibrous

651503629-0186
Ave) - Black Homogeneous
Flooring Underlay

A-187 Hallway- Lot 21- Black 20% Cellulose 80% Non-fibrous (other) None Detected
(104 Windflower Fibrous

651503629-0187 Ave) - Black Homogeneous

Flooring Underlay

Analyst(s)

Brett Olsen (229)

Kate Fee (79)

Jefferson Salvador, Laboratory Manager

or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100

[ Initial report from 10/27/2015 13:09:12

Test Report PLM-7.28.9 Printed: 10/27/2015 1:09:12 PM
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EMSL Canada Inc EMSL Canada Or 651503629
413 Forge Road, SE, Calgary, AB T2H 0S9 CustomerlD: S5EHPL50
Phone/Fax:  403-879-1149 / (403) 879-1152 CustomerPO: GA15-0465
£ http://www.EMSL.com CalgaryLab@EMSL.com ProjectID:
P
Attn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax: (403) 299-5606
102, 2535 - 3 Avenue SE e e o
nalysis Date:
Calgary’ AB T2A 7TW5 Collected: 10/13/2015
\_Project: 15 - 34393/ 1000
Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy
Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-188-Flooring Southwest Brown 95% Non-fibrous (other) 5% Chrysotile
Bedroom- Lot 21 Non-Fibrous
651503629-0188 (104 Windflower Homogeneous

Ave) - Brown Vinyl

Floor Tile

A-188-Mastic Southwest Brown 100% Non-fibrous (other) None Detected
Bedroom- Lot 21 Non-Fibrous

651503629-0188A (104 Windflower Homogeneous
Ave) - Brown Vinyl
Floor Tile

A-189-Flooring Southwest Brown 95% Non-fibrous (other) 5% Chrysotile
Bedroom- Lot 21 Non-Fibrous

651503629-0189 (104 Windflower Homogeneous
Ave) - Brown Vinyl
Floor Tile

A-189-Mastic Southwest Brown 100% Non-fibrous (other) None Detected
Bedroom- Lot 21 Non-Fibrous

651503629-0189A (104 Windflower Homogeneous
Ave) - Brown Vinyl
Floor Tile

A-190-Flooring Northwest Brown 95% Non-fibrous (other) 5% Chrysotile
Bedroom Closet- Non-Fibrous

651503629-0190 Lot 21 (104 Homogeneous
Windflower A -

Brown Vinyl Floor
Tile

Analyst(s)

Brett Olsen (229)
Kate Fee (79)

Jefferson Salvador, Laboratory Manager

or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100

[ Initial report from 10/27/2015 13:09:12

Test Report PLM-7.28.9 Printed: 10/27/2015 1:09:12 PM
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EMSL Canada Inc.

413 Forge Road, SE, Calgary, AB T2H 0S9
403-879-1149 / (403) 879-1152
http://www.EMSL.com

Phone/Fax:

EMSL Canada Or

CustomerID:
CustomerPO:
CalgaryLab@EMSL.com ProjectID:

651503629
55EHPL50
GA15-0465

r

\_Project:

Attn: Nadine Reid
Golder Associates, Ltd.
102, 2535 - 3 Avenue SE
Calgary, AB T2A 7W5

15 - 34393 /1000

Phone: (403) 299-5600
Fax: (403) 299-5606
Received: 10/20/15 1:27 PM
Analysis Date: 10/27/2015
Collected: 10/13/2015

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-190-Mastic Northwest Brown 100% Non-fibrous (other) None Detected
Bedroom Closet- Non-Fibrous
651503629-0190A
Lot 21 (104 Homogeneous
Windflower A -

Brown Vinyl Floor
Tile

A-191 Washroom- Lot 21 Beige 15% Cellulose 78% Non-fibrous (other) None Detected
104 Windflower i
651503629-0191 (A - Bei Fibrous 2% Glass
ve) - Beige Homogeneous 5% Synthetic
Mosaic Sheet
Floor
A-192 Washroom- Lot 21  Beige 15% Cellulose 78% Non-fibrous (other) None Detected
104 Windflower i
651503629-0192 (A - Bei Fibrous 2% Glass
ve) - Beige Homogeneous 506 Svnthetic
Mosaic Sheet Y
Floor
A-193 Washroom- Lot 21 Beige 15% Cellulose 78% Non-fibrous (other) None Detected
104 Windflower i
651503629-0193 (A Bei Fibrous 2% Glass
ve) - Beige Homogeneous 506 Svnthetic
Mosaic Sheet Y
Floor
A-194 Kitchen/ Stairs- Beige 20% Cellulose 78% Non-fibrous (other) None Detected
Lot 21 (104 Fibrous 2% Glass
651503629-0194 Windflower Ave) - Homogeneous
Beige Speckled
Sheet Floor

Analyst(s)

Brett Olsen (229)

Kate Fee (79)

Jefferson Salvador, Laboratory Manager
or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100

[ Initial report from 10/27/2015 13:09:12

Test Report PLM-7.28.9 Printed: 10/27/2015 1:09:12 PM



http://www.EMSL.com
mailto:CalgaryLab@EMSL.com

EMSL Canada Inc EMSL Canada Or 651503629
413 Forge Road, SE, Calgary, AB T2H 0S9 CustomerID: 55EHPL50
Phone/Fax.  403-879-1149 / (403) 879-1152 CustomerPO: GA15-0465
™ http://www.EMSL.com CalgaryLab@EMSL.com ProjectID:
-
Attn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax (403) 299-5606
Received: 10/20/15 1:27 PM
102, 2535 - 3 Avenue SE Ae"le'v_e e 102712018
nalysis Date:
Calgary’ AB T2A 7TW5 Collected: 10/13/2015
\_Project: 15 - 34393 / 1000
Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy
Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-195 Kitchen/ Stairs- Beige 85% Cellulose 12% Non-fibrous (other) None Detected
Lot 21 (104 Fibrous 3% Glass
651503629-0195 Windflower Ave) - Homogeneous
Beige Speckled
Sheet Floor
Backing only; no tile in sample bag.
A-196 Kitchen/ Stairs- Beige 20% Cellulose 78% Non-fibrous (other) None Detected
Lot 21 (104 Fibrous 2% Glass
651503629-0196 Windflower AVe) - Homogeneous
Beige Speckled
Sheet Floor
A-197 Vestibule- Lot 21 Brown/Beige 2% Cellulose 73% Non-fibrous (other) 25% Chrysotile
(104 Windflower Fibrous
651503629-0197 Ave) - Beige Homogeneous
Patterned Sheet
Floor
A-198 Vestibule- Lot 21 Brown/Beige 2% Cellulose 73% Non-fibrous (other) 25% Chrysotile
(104 Windflower Fibrous
651503629-0198 Ave) - Beige Homogeneous
Patterned Sheet
Floor
A-199 Vestibule- Lot 21 Brown/Beige 2% Cellulose 73% Non-fibrous (other) 25% Chrysotile
(104 Windflower Eibrous
651503629-0199 Ave) - Beige Homogeneous
Patterned Sheet
Floor
A-200 Stairs- Lot 21 (104 Beige 98% Non-fibrous (other) 2% Chrysotile
Windflower AVe) - Non-Fibrous
651503629-0200 Drywall Joint Homogeneous
Compound (Wall)
Analyst(s)

Brett Olsen (229)
Kate Fee (79)

Jefferson Salvador, Laboratory Manager

or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100

[ Initial report from 10/27/2015 13:09:12

Test Report PLM-7.28.9 Printed: 10/27/2015 1:09:12 PM
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EMSL Canada Inc.

413 Forge Road, SE, Calgary, AB T2H 0S9
403-879-1149 / (403) 879-1152

Phone/Fax:

http://www.EMSL.com

EMSL Canada Or

CustomerID:
CustomerPO:
CalgaryLab@EMSL.com ProjectID:

651503629
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\_Project:

Attn: Nadine Reid
Golder Associates, Ltd.
102, 2535 - 3 Avenue SE
Calgary, AB T2A 7W5

15 - 34393 /1000

Phone: (403) 299-5600
Fax: (403) 299-5606
Received: 10/20/15 1:27 PM
Analysis Date: 10/27/2015
Collected: 10/13/2015

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-201 NW Bedroom Beige 98% Non-fibrous (other) 2% Chrysotile
Closet- Lot 21 Non-Fibrous
6515036290201 (104 Windflower Homogeneous
Ave) - Drywall
Joint Compound
(Wall)
A-202 SW Bedroom Beige 98% Non-fibrous (other) 2% Chrysotile
Closet- Lot 21 Non-Fibrous
651503629-0202 (104 Windflower Homogeneous

Ave) - Drywall
Joint Compound
(Wall)

A-203 Washroom Closet- Beige 98% Non-fibrous (other) 2% Chrysotile
Lot 21 (104 Non-Fibrous

651503629-0203 Windflower Ave) - Homogeneous
Drywall Joint
Compound
(Ceiling)

A-204 W est Bedroom Beige 98% Non-fibrous (other) 2% Chrysotile
Closet- Lot 21 Non-Fibrous

651503629-0204 (104 Windflower Homogeneous
Ave) - Drywall
Joint Compound
(Ceiling)

A-205 Living Room- Lot Beige 30% Perlite None Detected
21 (104 Non-Fibrous 70% Non-fibrous (other

651503629-0205 Windflower AVe) - Homogeneous 0 ( )

Ceiling Stipple Coat

Analyst(s)

Brett Olsen (229)
Kate Fee (79)

Jefferson Salvador, Laboratory Manager

or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100

[ Initial report from 10/27/2015 13:09:12

Test Report PLM-7.28.9 Printed: 10/27/2015 1:09:12 PM
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mailto:CalgaryLab@EMSL.com

EMSL Canada Inc. EMSL Canada Or 651503629

413 Forge Road, SE, Calgary, AB T2H 0S9 CustomerlD: S5EHPLS0
Phone/Fax:  403-879-1149 / (403) 879-1152 CustomerPO: GA15-0465
& http://www.EMSL .com Calgaryl ab@EMSL.com ProjectID:
g
Atn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax (403) 299-5606
R ived: 10/20/15 1:27 PM
102, 2535 - 3 Avenue SE Ae"le'v_e e 102712018
nalysis Date:
Calgary, AB T2A 7W5 Collected: 10/13/2015

\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type

A-206 Hallway- Lot 21 Beige 30% Perlite None Detected
(104 Windflower  Non-Fibrous 70% Non-fibrous (other)

651503629-0206 Ave) - Ceiling Homogeneous
Stipple Coat

A-207 Southwest Beige 30% Perlite None Detected
Bedroom- Lot 21 Non-Fibrous 70% Non-fibrous (other

651503629-0207 (104 W indflower Homogeneous 0 ( )
Ave) - Celling
Stipple Coat

A-208 Basement- Lot 21  Gray 20% Non-fibrous (other) 75% Chrysotile
(104 Windflower Fibrous

651503629-0208 Ave) - Grey Paper  Homogeneous
Duct Wrap

A-209 Basement- Lot 21  Gray 22% Non-fibrous (other) 75% Chrysotile
(104 Windflower Fibrous

651503629-0209 Ave) - Grey Board  Homogeneous
Above Furnace

A-210-Texture Kitchen- Lot 21 White 100% Non-fibrous (other) None Detected
(104 W indflower Non-Fibrous

651503629-0210 Ave) - Ceiling Homogeneous
Texture Coat

A-210-Mud Kitchen- Lot 21 Beige 98% Non-fibrous (other) 2% Chrysotile
(104 W indflower Non-Fibrous

651503629-0210A Ave) - Ceiling Homogeneous
Texture Coat

A-211-Texture Kitchen- Lot 21 White 100% Non-fibrous (other) None Detected
(104 W indflower Non-Fibrous

651503629-0211 Ave) - Ceiling Homogeneous
Texture Coat

Analyst(s)

Brett Olsen (229)
Kate Fee (79)

Jefferson Salvador, Laboratory Manager
or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100

[ Initial report from 10/27/2015 13:09:12

Test Report PLM-7.28.9 Printed: 10/27/2015 1:09:12 PM
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EMSL Canada Inc. EMSL Canada Or 651503629

413 Forge Road, SE, Calgary, AB T2H 0S9 CustomerID: 55EHPL50
Phone/Fax:  403-879-1149 / (403) 879-1152 CustomerPO: GA15-0465
& http://www.EMSL .com Calgaryl ab@EMSL.com ProjectID:
g
Attn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax: (403) 299-5606
Received: 10/20/15 1:27 PM
102, 2535 - 3 Avenue SE eceive

Analysis Date: 10/27/2015

Calgary, AB T2A 7TW5 Collected: 10/13/2015

\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-211-Mud Kitchen- Lot 21 Beige 98% Non-fibrous (other) 2% Chrysotile
(104 Windflower Non-Fibrous
651503629-0211A Ave) - Ceiling Homogeneous
Texture Coat
A-212-Texture Kitchen- Lot 21 White 100% Non-fibrous (other) None Detected
(104 W indflower Non-Fibrous
651503629-0212 Ave) - Ceiling Homogeneous
Texture Coat
A-212-Mud Kitchen- Lot 21 Beige 98% Non-fibrous (other) 2% Chrysotile
(104 W indflower Non-Fibrous
651503629-0212A Ave) - Ceiling Homogeneous
Texture Coat
A-213 Attic- Lot 21 (104  Brown 95% Cellulose 2% Non-fibrous (other) None Detected
Windflower Ave) -  Fibrous 3% Min. Wool
651503629-0213 :
Black/ Brown Homogeneous
Paper Around
Fiberglass Batt
Insulation
A-214 Attic- Lot 21 (104  Brown 95% Cellulose 2% Non-fibrous (other) None Detected
Windflower Ave) -  Fibrous 3% Min. Wool
651503629-0214 :
Black/ Brown Homogeneous
Paper Around
Fiberglass Batt
Insulation
A-215 Attic- Lot 21 (104  Brown 95% Cellulose 2% Non-fibrous (other) None Detected
Windflower Ave) - Fibrous 3% Min. Wool
651503629-0215 Black/ Brown Homogeneous
Paper Around
Fiberglass Batt
Insulation
Analyst(s)
Brett Olsen (229) Jefferson Salvador, Laboratory Manager
Kate Fee (79) or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100

[ Initial report from 10/27/2015 13:09:12

Test Report PLM-7.28.9 Printed: 10/27/2015 1:09:12 PM
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EMSL Canada Inc. EMSL Canada Or 651503629

413 Forge Road, SE, Calgary, AB T2H 0S9 CustomerID: 55EHPL50
Phone/Fax:  403-879-1149 / (403) 879-1152 CustomerPO: GA15-0465
& http://www.EMSL .com Calgaryl ab@EMSL.com ProjectID:
g
Attn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax: (403) 299-5606
Received: 10/20/15 1:27 PM
102, 2535 - 3 Avenue SE eceive

Analysis Date: 10/27/2015

Calgary, AB T2A 7TW5 Collected: 10/13/2015

\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
A-216 Detached Garage- White 100% Non-fibrous (other) None Detected
Lot 21 (104 Non-Fibrous
6515036290216 Windflower Ave) - Homogeneous
Drywall Joint
Compound (Wall)
A-217 Detached Garage- White 100% Non-fibrous (other) None Detected
Lot 21 (104 Non-Fibrous
651503629-0217 W indflower AVe) - Homogeneous
Drywall Joint
Compound (Wall)
A-218 Detached Garage- White 100% Non-fibrous (other) None Detected
Lot 21 (104 Non-Fibrous
6515036290218 Windflower Ave) - Homogeneous
Drywall Joint
Compound (Wall)
A-219 Detached Garage- Beige 100% Non-fibrous (other) None Detected
Lot 21 (104 Non-Fibrous
6515036290219 Windflower Ave) - Homogeneous
Ceiling Texture
Coat
A-220 Detached Garage- Beige 100% Non-fibrous (other) None Detected
Lot 21 (104 Non-Fibrous
6515036290220 Windflower Ave) - Homogeneous
Ceiling Texture
Coat
A-221 Detached Garage- Beige 100% Non-fibrous (other) None Detected
Lot 21 (104 Non-Fibrous
651503629-0221 W indflower AVe) - Homogeneous
Ceiling Texture
Coat
Analyst(s)
Brett Olsen (229) Jefferson Salvador, Laboratory Manager
Kate Fee (79) or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100

[ Initial report from 10/27/2015 13:09:12

Test Report PLM-7.28.9 Printed: 10/27/2015 1:09:12 PM
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EMSL Can ad a |nC EMSL Canada Or 651503629
413 Forge Road, SE, Calgary, AB T2H 0S9 CustomerlD: S5EHPLS0
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Attn: Nadine Reid Phone: (403) 299-5600
Golder Associates, Ltd. Fax: (403) 299-5606
102, 2535 - 3 Avenue SE e e o
nalysis Date:
Calgary, AB T2A 7W5 Collected: 10/13/2015

\_Project: 15 - 34393/ 1000

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type

A-222 Detached Garage- Brown 90% Cellulose 10% Non-fibrous (other) None Detected
Lot 21 (104 Fibrous

651503629-0222 Windflower Ave) - Homogeneous
Wall Board (10-
test)

A-223 Kitchen- Lot 3/4 Beige 25% Cellulose 75% Non-fibrous (other) None Detected
(Duplex 106) - Fibrous

651503629-0223 Beige Speckled Homogeneous
Sheet Floor

A-224 Kitchen- Lot 3/4 Beige 25% Cellulose 75% Non-fibrous (other) None Detected
(Duplex 106) - Fibrous

651503629-0224 Beige Speckled Homogeneous
Sheet Floor

A-225 Kitchen- Lot 3/4 Beige 25% Cellulose 75% Non-fibrous (other) None Detected
(Duplex 106) - Fibrous

651503629-0225 Beige Speckled Homogeneous
Sheet Floor

A-226 Living Room- Lot Brown 98% Cellulose 2% Non-fibrous (other) None Detected
3/4 (Duplex 106) -  Fibrous

651503629-0226 Black Flooring Homogeneous
Underlay

A-227 Kitchen- Lot 3/4 Brown 98% Cellulose 2% Non-fibrous (other) None Detected
(Duplex 106) - Fibrous

651503629-0227 Black Flooring Homogeneous
Underlay

A-228 Kitchen- Lot 3/4 Brown 98% Cellulose 2% Non-fibrous (other) None Detected
(Duplex 104) - Fibrous

651503629-0228 Black Flooring Homogeneous
Underlay

Analyst(s)

Brett Olsen (229)
Kate Fee (79)

Jefferson Salvador, Laboratory Manager
or other approved signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim

product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.

Non-friable organically bound materials present a problem matrix and therefore EMSL

recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Canada Inc. Calgary, AB NVLAP Lab Code 500100

[ Initial report from 10/27/2015 13:09:12

Test Report PLM-7.28.9 Printed: 10/27/2015 1:09:12 PM
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(@PARACEL

Order #: 1543152

Sample Results

Matrix: Paint
Lead Sample Date: 13-Oct-15
Paracel ID Client ID Units MDL Result
1543152-01 L-01 - Brown - Wood Siding/Trim - Exterior Bunk House ug/g 20 354
1543152-02 L-02 - Off-White - Drywall/WoodTrim - Unit 13 Bunk House ugl/g 20 587
1543152-03 L-03 - Beige (orange) - Wood Doors/Cabinets - Unit 13 Burl  ug/g 20 1190
1543152-04 L-04 - Off-White - Drywall/Wood Trim - Unit 26 Bunk Housg  ug/g 20 731
1543152-05 L-05 - Light-Grey - Drywall - Post Office ugl/g 20 365
1543152-06 L-06 - Black - Wood Trim - Exterior Post Office/Residence ug/g 20 <20
1543152-07 L-07 - White - Wood Trim - Exterior Post Office/Residence ug/g 20 67
1543152-08 L-08 - Beige - Drywall - Residence Side (Post Office) ug/g 20 <20
1543152-09 L-09 - White - Drywall - Residence Side (Post Office) ugl/g 20 336
1543152-10 L-10 - Grey - Concrete Floor - Residence Side (Post Office ug/g 20 2020
1543152-11 L-11 - Beige - Drywall/Wood Walls - Lot 42 ug/g 20 <20
1543152-12 L-12 - White - Wood Trim/ Ceiling Tile - Lot 42 ug/g 20 46
1543152-13 L-13 - Grey - Concrete Floor - Lot 42 ug/g 20 1610
1543152-14 L-14 - Beige - Wood Trim / Stucco - Exterior Lot 42 ugl/g 20 52400
1543152-15 L-15 - Red - Wood Trim - Exterior Lot 42 ug/g 20 1460
1543152-16 L-16 - Beige - Drywall - Lot 41 ug/g 20 <20
1543152-17 L-17 - White - Wood Trim - Interior Lot 41 ug/g 20 2020
1543152-18 L-18 - Grey - Plywood Floor - Interior Lot 41 ug/g 20 629
1543152-19 L-19 - Beige - Wood Siding - Exterior Lot 41 ug/g 20 13200
1543152-20 L-20 - Dark Brown - Wood Fencing/Trim - Exterior Lot 41 ug/g 20 979
1543152-21 L-21 - Light Brown - Wood Deck / Siding - Lot 41 ugl/g 20 26
1543152-22 L-22 - Beige - Drywall - Lot 21 ugl/g 20 346
1543152-23 L-23 - White - Wood Trim - Interior - Lot 21 ug/g 20 27100
1543152-24 L-24 - White - Wood Trim - Exterior - Lot 21 ug/g 20 9590
1543152-25 L-25 - Grey - Concrete Floor - Interior Lot 21 ug/g 20 2260
1543152-26 L-26 - White - Wood Trim - Exterior Lot 21 ugl/g 20 1280
1543152-27 L-27 - Grey - Wood Deck - Exterior Lot 21 ug/g 20 1950
1543152-28 L-28 - Grey - Concrete Base of Wall - Exterior Lot 21 ug/g 20 <20
1543152-29 L-29 - Beige - Wood Panelling - Interior Main Floor - Lot 3/4  ug/g 20 419
1543152-30 L-30 - White - Wood Panelling - Interior Basement - Lot 3/4|  ug/g 20 63
1543152-31 L-31 - Grey - Concrete Floor - Interior Lot 3/4 ug/g 20 196
Laboratory Internal QA/QC
Reporting Source %REC RPD
Analvte Result  Limit Units Result  %REC Limit RPD  Limit Notes
Matrix Blank
Lead ND 20 ugl/g
Matrix Duplicate
Lead 283 20 uglg 354 222 30
OTTAWA * CALGARY MISSISSAUGA * KINGSTON LONDON NIAGARA * SARNIA

1-800-749-1947 * www.paracellabs.com

Page 3 of 4



Certificate of Analysis
@ @ @ﬁ [Laboratories AGAT WORK ORDER: 15C034028

PROJECT: 15-34393/1000

CLIENT NAME: GOLDER ASSOCIATES LTD. ATTENTION TO: Bessie Abella
SAMPLING SITE: SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Polychlorinated Biphenyls Analysis

DATE RECEIVED: 2015-10-23

DATE REPORTED: 2015-10-26

P-01 - Brown P-14 - Beige P-19 - Beige P-20 - Dark P-21 - Light
Wood P-07 - White Wood P-15 - Red Wood Brown Wood Brown Wood P-24 - White
SAMPLE DESCRIPTION: Siding/Trim-Ext Wood Trim-Ext Trim/Stucco-Ext Wood Trim-Ext Siding-Ext Fencing/Trim Deck/Siding ~ Wood Trim-Ext
SAMPLE TYPE: Paint Paint Paint Paint Paint Paint Paint Paint
DATE SAMPLED:  10/13/2015 10/14/2015 10/15/2015 10/15/2015 10/16/2015 10/16/2015 10/16/2015 10/16/2015

Parameter Unit G/S RDL 7116202 7116271 7116272 7116273 7116274 7116275 7116276 7116277
Aroclor 1242 mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Aroclor 1254 mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Aroclor 1260 mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Total Polychlorinated Biphenyls mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Surrogate Unit Acceptable Limits
Decachlorobiphenyl % 50-150 110 105 105 110 145 105 115 110

P-26 - White P-27 - Grey P-28 - Grey
SAMPLE DESCRIPTION: Wood Trim-Ext Wood Deck-Ext Concrete Base
SAMPLE TYPE: Paint Paint Paint
DATE SAMPLED:  10/16/2015 10/16/2015 10/16/2015

Parameter Unit G/S RDL 7116278 7116279 7116280
Aroclor 1242 mg/kg 0.05 <0.05 <0.05 <0.05
Aroclor 1254 mg/kg 0.05 <0.05 <0.05 <0.05
Aroclor 1260 mg/kg 0.05 <0.05 <0.05 <0.05
Total Polychlorinated Biphenyls mg/kg 0.05 <0.05 <0.05 <0.05

Surrogate Unit Acceptable Limits
Decachlorobiphenyl % 50-150 110 105 80
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

GG @ T CERTIFICATE OF ANALYSIS (V1) Page 2 of 7

Results relate only to the items tested and to all the items tested




@ @ @ 'F Laboratories

CLIENT NAME: GOLDER ASSOCIATES LTD.

SAMPLING SITE:

2910 12TH STREET NE

Certificate of Analysis CALGARY. ALBERTA

AGAT WORK ORDER: 15C034981

PROJECT: 15-34393/1000
ATTENTION TO: Bessie Abella
SAMPLED BY:

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Polychlorinated Biphenyls Analysis

DATE RECEIVED: 2015-10-26

DATE REPORTED: 2015-10-27

P-06-Black-
SAMPLE DESCRIPTION: Wood Trim-Ext
SAMPLE TYPE: Paint
DATE SAMPLED: 10/14/2015
Parameter Unit G/S RDL 7129531
Aroclor 1242 mg/kg 0.05 <0.05
Aroclor 1254 mg/kg 0.05 <0.05
Aroclor 1260 mg/kg 0.05 <0.05
Total Polychlorinated Biphenyls mg/kg 0.05 <0.05
Surrogate Unit Acceptable Limits
Decachlorobiphenyl % 50-150 87
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

EG'GE T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 2 of 6




At Golder Associates we strive to be the most respected global company providing
consulting, design, and construction services in earth, environment, and related
areas of energy. Employee owned since our formation in 1960, our focus, unique
culture and operating environment offer opportunities and the freedom to excel,

which attracts the leading specialists in our fields. Golder professionals take the
time to build an understanding of client needs and of the specific environments
in which they operate. We continue to expand our technical capabilities and have
experienced steady growth with employees who operate from offices located
throughout Africa, Asia, Australasia, Europe, North America, and South America.

Africa + 27 11 254 4800
Asia + 86 21 6258 5522
Australasia + 61 3 8862 3500
Europe + 356 21 42 30 20
North America +1 800 275 3281
South America + 55 21 3095 9500

solutions@golder.com
www.golder.com

Golder Associates Ltd.
102, 2535 - 3rd Avenue S.E.
Calgary, Alberta, T2A 7W5
Canada

T: +1 (403) 299 5600

Golder

¥ Associates



	Division 00
	Division 01
	Division 02
	024116
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 02 82 00.01 - Asbestos Abatement – Minimum Precautions
	.2 Section 02 82 00.02 - Asbestos Abatement – Intermediate Precautions
	.3 Section 02 82 00.03 - Asbestos Abatement – Maximum Precautions
	.4 Section 02 83 19 - Lead-Containing Paint Abatement
	.5 Section 02 84 00 - Removal and Disposal of PCBs
	.6 Section 02 91 19 - Removal and Disposal of ODS
	.7 Section 02 92 19 - Removal and Disposal of Mercury Components
	.8 Section 02 99 00 - Removal and Disposal of Radioactive Components
	.9 Section 31 23 33 - Excavating, Trenching and Backfilling

	1.2 REFERENCES
	.1 Definitions:
	.1 Hazardous Materials: dangerous substances, dangerous goods, hazardous commodities and hazardous products, include but not limited to:  poisons, corrosive agents, flammable substances, ammunition, explosives, radioactive substances, or materials tha...
	.2 Waste Management Co-ordinator (WMC): contractor representative responsible for supervising waste management activities as well as co-ordinating related, required submittal and reporting requirements.
	.3 Waste Reduction Workplan (WRW): written report which addresses opportunities for reduction, reuse, or recycling of materials. WRW is based on information acquired from WA.

	.2 Reference Standards:
	.1 CSA International
	.1 CSA S350-[M1980(R2003)], Code of Practice for Safety in Demolition of Structures.

	.2 Department of Justice Canada (Jus)
	.1 Canadian Environmental Assessment Act (CEAA), 1995, c. 37.
	.2 Canadian Environmental Protection Act (CEPA), 1999, c. 33.
	.1 SOR/2003-2, On-Road Vehicle and Engine Emission Regulations.
	.2 SOR/2006-268, Regulations Amending the On-Road Vehicle and Engine Emission Regulations.
	.3 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.


	.3 National Fire Protection Association (NFPA)
	.1 NFPA 241-13, Standard for Safeguarding Construction, Alteration, and Demolition Operations.

	.4 Underwriters' Laboratories of Canada (ULC)
	.1 CAN/ULC-S660-[08], Standard for Nonmetallic Underground Piping for Flammable and Combustible Liquids.

	.5 U.S. Environmental Protection Agency (EPA)
	.1 EPA CFR 86.098-10, Emission standards for 1998 and later model year Otto-cycle heavy-duty engines and vehicles.
	.2 EPA CFR 86.098-11, Emission standards for 1998 and later model year diesel heavy-duty engines and vehicles.
	.3 EPA 832/R-92-005, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans and Best Management Practices.



	1.3 ADMINISTRATIVE REQUIREMENTS
	.1 Pre-Demolition Meetings:
	.1 Convene pre-demolition meeting one week before beginning work of this Section, with Contractor's Representative and Departmental Representative to:
	.1 Verify project requirements.
	.2 Verify existing site conditions adjacent to demolition work.
	.3 Co-ordination with other construction subtrades.

	.2 Key personnel including, but not limited to, site supervisor, project manager, subcontractor representatives, and WMC to attend.
	.3 WMC must provide written report on status of waste diversion activity.
	.4 Departmental Representative will provide written notification of change to meeting schedule established upon contract award 24 hours before scheduled meeting.

	.2 Scheduling:
	.1 Meet project time lines without compromising specified minimum rates of material diversion.
	.1 In event of unforeseen delay notify Departmental Representative in writing.



	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures and Section 01 74 21 - Construction/Demolition Waste Management Disposal.
	.2 WMC is responsible for fulfilment of reporting requirements.
	.3 Before beginning of Work on site submit detailed Waste Reduction Workplan in accordance with Section 01 74 21 - Construction/Demolition Waste Management And Disposal and indicate:
	.1 Descriptions of and anticipated quantities in percentages of materials to be salvaged reused, recycled and landfilled.
	.2 Schedule of selective demolition.
	.3 Number and location of dumpsters.
	.4 Anticipated frequency of tippage.

	.4 Submit electronic copies of certified weigh bills, bills of lading, and receipts from authorized disposal sites and reuse and recycling facilities for material removed from site upon request of Departmental Representative.
	.1 Written authorization from Departmental Representative is required to deviate from receiving organizations listed in Waste Reduction Workplan.

	.5 Shop Drawings:
	.1 Submit for review and approval demolition drawings, diagrams or details showing sequence of demolition work and supporting structures and underpinning.

	.6 Sustainable Design Submittals:
	.1 Submittals: in accordance with Section 01 47 15 – Sustainable Requirements: Construction.
	.2 Erosion and Sedimentation Control: submit erosion and sedimentation control plan in accordance with EPA 832/R-92-005, authorities having jurisdiction, and Section 01 47 15 – Sustainable Requirements: Construction.
	.3 Construction Waste Management:
	.1 Submit project Waste Reduction Workplan highlighting recycling and salvage requirements.
	.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating percentages of construction wastes were recycled or salvaged.



	1.5 QUALITY ASSURANCE
	.1 Regulatory Requirements:  Work to be performed in compliance with CEPA, CEAA, TDGA, and applicable Provincial/Territorial and Municipal regulations.

	1.6 SITE CONDITIONS
	.1 Environmental protection:
	.1 Work to be done in accordance with Section 01 35 43 - Environmental Procedures.
	.2 Work must not adversely affect adjacent watercourses, groundwater and wildlife, or contribute to excess air and noise pollution.
	.3 Fires and burning of waste or materials is not permitted on site.
	.4 Selling of materials is not permitted.
	.5 Do not bury rubbish waste materials.
	.6 Do not dispose of waste or volatile materials including but not limited to: mineral spirits, oil, petroleum based lubricants, or toxic cleaning solutions into watercourses, storm or sanitary sewers.
	.1 Proper disposal procedures to be maintained throughout project.

	.7 Do not pump water containing suspended materials into watercourses, storm or sanitary sewers, or onto adjacent properties.
	.8 Control disposal or runoff of water containing suspended materials or other harmful substances in accordance with authorities having jurisdiction and as directed by Departmental Representative.
	.9 Protect trees, plants and foliage on site and adjacent properties where indicated.
	.10 Prevent extraneous materials from contaminating air beyond application area, by providing temporary enclosures during demolition work.
	.11 Cover or wet down dry materials and waste to prevent blowing dust and debris. Control dust on all temporary roads.


	1.7 EXISTING CONDITIONS
	.1 If material resembling spray or trowel applied asbestos or other designated substance listed as hazardous are encountered in course of demolition, stop work, take preventative measures, and notify Departmental Representative immediately. Proceed on...
	.2 Structures to be demolished are based on their condition on date that tender is accepted.
	.3 Materials to be Retained or Salvaged for Reuse:
	.1 Protect existing items designated to remain and items for salvage. Should such items be damaged immediately repair to the satisfaction of the Departmental Representative at no cost.
	.2 Items such as cornerstones, commemorative plaques, and tablets found or indicated remain the property of Departmental Representative. Notify Departmental Representative before removing and obtain approval for method of removal.
	.3 Deliver and store where directed by Departmental Representative.


	1.8 PHOTOGRAPHIC DOCUMENTATION
	.1 Submit electronic copies of colour digital photography in jpg format, standard resolution as directed by Departmental Representative to demonstrate measures have been takes as specified and directed.
	.2 Project identification: name and number of project and date of exposure indicated.
	.3 Number of viewpoints: Four locations.
	.1 Viewpoints and their location as determined by Departmental Representative.

	.4 Frequency of photographic documentation: as directed by Departmental Representative.


	Part 2 Products
	2.1 EQUIPMENT
	.1 Leave machinery running only while in use, except where extreme temperatures prohibit shutting machinery down.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions are acceptable for structure demolitions.
	.1 Visually inspect site and structures to be demolished.
	.2 Verify extent and location of items designated for removal, disposal, alternative disposal, recycling, and items to remain.
	.3 Inform Departmental Representative of unacceptable or unexpected conditions immediately upon discovery.
	.1 Stop work in the area immediately.
	.2 Follow instructions from Departmental Representative.

	.4 Proceed with demolition only after unacceptable conditions have been remedied.

	.2 Visit and examine the site, become familiar with features and characteristics impacting the work. No allowances will be made by the Departmental Representative for difficulties encountered due to features or peculiarities of the site or existing co...
	.3 Inspect the premises to determine the conditions under which the work is to be done and the amount of materials and debris to be removed.
	.4 Provide at least one person who is familiar with the scope and intent of the work, individual to be present during demolition work.

	3.2 PREPARATION
	.1 Temporary Erosion and Sedimentation Control:
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to: requirements of authorities having jurisdiction, sed...
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during demolition.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal after completion of demolition work.

	.2 Protection of in-place conditions:
	.1 Work in accordance with Section 01 35 43 - Environmental Procedures, and Erosion and Sedimentation Control Plan.
	.2 Prevent movement, settlement or damage of adjacent structures, services, walks, paving, trees, landscaping, adjacent grades, and properties.
	.1 Provide bracing, shoring and underpinning as required.
	.2 Repair damage caused by demolition as directed by Departmental Representative.

	.3 Support affected structures and, if safety of structure being demolished, adjacent structures or services appears to be endangered, take preventative measures, stop Work and immediately notify Departmental Representative.
	.4 Prevent debris from blocking surface drainage system, mechanical and electrical systems which must remain in operation.
	.5 Do not interfere with use of adjacent buildings to remain in use. Maintain clear and safe passage to and from occupied buildings.

	.3 Surface Preparation:
	.1 Notify and obtain approval of utility companies before starting demolition.
	.2 Place markers to indicate location of disconnected services. Identify service lines and capping locations on survey plan.
	.3 Disconnect, remove back to property line except as indicated, and cap existing electrical and telephone service lines entering buildings to be demolished.
	.1 Post warning signs on electrical lines and equipment which must remain energized to serve other properties during period of demolition.
	.2 Notwithstanding industry trade scope definitions mechanical demolition to be done by the electrical subcontractor.

	.4 Disconnect, remove back to property line except as indicated, and cap existing mechanical services.
	.1 Natural gas supply lines: remove in accordance with gas company requirements.
	.2 Sewer and water lines: remove in accordance with authority having jurisdiction and as directed by Departmental Representative.
	.3 Other underground services: remove and dispose.
	.4 Notwithstanding industry trade scope definitions mechanical demolition to be done by the mechanical subcontractor.

	.5 Do not disrupt active or energized utilities traversing premises or designated to remain undisturbed.
	.6 Verify locations of buried utilities by careful soil hydrovac methods.
	.7 Remove rodent and vermin as required by Departmental Representative.


	3.3 DEMOLITION
	.1 Work to be performed in accordance with applicable provincial regulations and with Section 01 56 00 - Temporary Barriers and Enclosures.
	.2 Do not proceed with general demotion in an area until the parties primarily responsible for electrical and mechanical work have signed an authorization to proceed.
	.3 Schedule demolition work with Departmental Representative to cause minimum interference with other portions of the site to remain in use.
	.4 Carry out demolition in an orderly and careful manner using tradesmen qualified to perform demolition and removal work.
	.5 Blasting operations not permitted during demolition.
	.6 Remove contaminated or dangerous materials as defined by authorities having jurisdiction, relating to environmental protection, from site and dispose of in safe manner to minimize danger at site or during disposal.
	.7 Before start of Work remove contaminated or hazardous materials listed as hazardous, as defined by authorities having jurisdiction, as directed by Departmental Representative from site and dispose of at designated disposal facilities in safe manner...
	.8 Demolish structures to permit construction and as indicated.
	.9 Crush concrete generated due to demolition of foundations to size suitable for recycling.
	.1 Where possible identify markets which will accept crushed material as aggregate.
	.2 For further information regarding acceptable uses contact Provincial / Territorial aggregate producers associations and Ministries of Transportation.

	.10 Demolish basement, foundation, walls and footings, and concrete floors below or on grade within areas of new construction.
	.11 Remove existing equipment, services, and obstacles where required for refinishing or making good of existing surfaces, and replace as work progresses.
	.12 At end of each day's work, leave Work in safe and stable condition.
	.13 Demolish to minimize dusting, keep materials wetted.
	.14 Remove structural framing.
	.15 Contain fibrous materials to minimize release of airborne fibres while being transported within facility.
	.16 Remove and dispose of demolished materials except where noted otherwise and in accordance with authorities having jurisdiction.
	.17 Remove materials and equipment as indicated, store, protect, and reinstall in new building, using qualified tradesmen.
	.18 Remove materials and equipment as indicated and store in location designated by Departmental Representative.
	.19 Use natural lighting to do Work where possible.
	.1 Shut off lighting except those required for security purposes at end of each day.


	3.4 FILL AND GRADING
	.1 Examine the site to determine the amounts of fill required including topsoil. Verify existing conditions with adjacent site to make allowances for coordination of fill required.
	.2 Excavated or graded materials existing on site or from previous scopes may be suitable to use as fill for grading if approved by the Departmental Representative. Remove and dispose of surplus and unsuitable material as directed by Departmental Repr...
	.3 Use only material free from frozen lumps, snow, ice, debris, organic material and other deleterious materials. Lumps and material larger than 100 mm must be broken down during placing.
	.4 Areas to be backfilled must be free from debris, snow, ice, and frozen ground.
	.5 Backfill hole where existing foundation has been removed using Fill Type 1, Type 2, or Type 3 and in accordance with Section 31 23 33 - Excavating, Trenching and Backfilling.
	.6 Maintain +3% of optimum moisture content of fill materials to attain required compaction density. Contractor will be held responsible for reinstallment of surface paving, slabs, and the like due to later settlement, including but not limited to set...

	3.5 CLEANING
	.1 Develop Waste Reduction Workplan related to Work of this Section and in accordance with Section 01 47 15 – Sustainable Requirements: Construction.
	.2 Waste Management: separate waste materials for recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.

	.3 Divert excess materials from landfill to site approved by Departmental Representative.
	.4 Designate appropriate security resources / measures to prevent vandalism, damage and theft.
	.5 Locate stockpiled materials convenient for use in new construction. Eliminate double handling wherever possible.
	.6 Stockpile materials designated for alternate disposal in location which facilitates removal from site and examination by potential end markets, and which does not impede disassembly, processing, or hauling procedures.
	.1 Label stockpiles, indicating material type and quantity.

	.7 Separate from general waste stream each of following materials. Stockpile materials in neat and orderly fashion in location and as directed by Departmental Representative for alternate disposal. Stockpile materials in accordance with applicable fir...
	.1 Power source poles deemed unfit for reuse by Departmental Representative.

	.8 Supply separate, clearly marked disposal bins for categories of waste material. Do not remove bins from site until inspected and approved by Departmental Representative. Please notify Departmental Representative before removal of bins from site.
	.9 Remove stockpiled material as directed by Departmental Representative when it interferes with operations of project construction.
	.10 Remove stockpiles of like materials by alternate disposal option once collection of materials is complete.
	.11 Transport material designated for alternate disposal using approved haulers, facilities, and receiving organizations listed in Waste Reduction Workplan and in accordance with applicable regulations.
	.1 Written authorization from Departmental Representative is required to deviate from haulers, facilities, and receiving organizations listed in Waste Reduction Workplan.

	.12 Dispose of materials not designated for alternate disposal in accordance with applicable regulations.
	.1 Disposal facilities must be those approved of and listed in Waste Reduction Workplan.
	.2 Written authorization from Departmental Representative is required to deviate from disposal facilities listed in Waste Reduction Workplan.




	028200.01 - Asbestos Abatement - Minimum Precautions
	Part 1 General
	1.1 SUMMARY
	.1 Comply with requirements of this Section when performing following Work:
	.1 Remove and dispose of the following asbestos-containing materials at Lot 20:
	.1 Vinyl floor tile beneath non asbestos-containing sheet flooring, located in the back room of the Post Office;
	.2 Exterior grey window caulking, located on one window of the Residence;
	.3 Asphalt shingles, located on the roof of the shed;
	.4 Vinyl floor tile beneath carpet, located in the living room of the Residence;
	.5 9”x9” vinyl floor tile, located in the basement of the residence; and,
	.6 White insulation board, located on the floor vents of the Residence.

	.2 Remove and dispose of the following asbestos-containing materials at Lot 21:
	.1 Brown vinyl floor tile, located in the bedrooms on main floor of the Residence; and
	.2 Grey board above the furnace, located in the basement of the Residence.

	.3 Contractor must retain a qualified Health and Safety Consultant to conduct the required site inspection and air monitoring during asbestos abatement work, as defined in the Alberta Asbestos Abatement Manual, October, 2012, Alberta Occupational Heal...
	.1 Health and Safety Consultant must meet the qualifications defined in the Alberta Asbestos Abatement Manual, October, 2012, Alberta Occupational Health and Safety.
	.2 Health and Safety Consultant must have working experience on projects of similar size and scope, and working experience on this site within the last three years.



	1.2 RELATED REQUIREMENTS
	.1 Section 02 82 00.02 Asbestos Abatement – Intermediate Precautions
	.2 Section 02 82 00.03 Asbestos Abatement – Maximum Precautions
	.3 Section 02 83 19 Lead-Containing Paint Abatement
	.4 Section 02 84 00 Removal and Disposal of PCBs
	.5    Section 02 91 19 Removal and Disposal of ODS
	.6 Section 02 92 19 Removal and Disposal of Mercury Components
	.7 Section 02 99 00 Removal and Disposal of Radioactive Components

	1.3 REFERENCE STANDARDS
	.1 The current issue of the following documents shall govern.  Where conflict may exist between these requirements and project specifications, the more stringent shall apply.
	.2 Regulations: Comply with current applicable Federal, Provincial, Municipal, and local regulations:
	.1 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-1.205-94, Sealer for Application to Asbestos-Fibre-Releasing Materials

	.2 Canadian Standards Association (CSA International)
	.3 Department of Justice Canada (Jus)
	.1 Canadian Environmental Protection Act, 1999 (CEPA).

	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.5 Alberta Occupational Health and Safety Act, Regulation and Code;
	.6 Alberta Asbestos Abatement Manual, October, 2012, Alberta Occupational Health and Safety;
	.7 Transport Canada (TC)
	.1 Transportation of Dangerous Goods Act, 1992 (TDGA).

	.8 Transportation of Dangerous Goods Regulations and/or Waste Management Act Regulations, Alberta/92/96.  Waste Control Regulations under the Environmental Protection and Enhancement Act.
	.9 CAN/CGSB-43.150-97, Performance Packaging's for Transportation of Dangerous Goods
	.10 Alberta Environmental Protection and Enhancement Act (AEPEA).
	.1 Waste Control regulation 129/1996, with amendments up to and including Alberta Regulation 31/2012
	.2 Alberta User Guide for Waste Managers: http://www.environment.gov.ab.ca/info/library/7423.pdf

	.11 Guidelines for the Disposal of Asbestos Waste, available from Alberta Environment: http://www.environment.gov.ab.ca/info/library/7247.pdf
	.12 Alberta Building Code.


	1.4 DEFINITIONS
	.1 HEPA vacuum: High Efficiency Particulate Air filtered vacuum equipment with filter system capable of collecting and retaining fibres greater than 0.3 microns in any direction at 99.97% efficiency.
	.2 Amended Water: water with nonionic surfactant wetting agent added to reduce water tension to allow thorough wetting of fibres.
	.3 Asbestos-Containing Materials (ACMs): materials that contain the provincially regulated 0.1% or more asbestos by dry weight, including fallen materials and settled dust.
	.4 Asbestos Work Area: area where work takes place which will, or may, disturb ACMs.
	.5 Authorized Visitors: Engineers, Consultants or designated representatives, and representatives of regulatory agencies.
	.6 Competent worker: in relation to specific work, means a worker who:
	.1 Is qualified because of knowledge, training and experience to perform the work.
	.2 Is familiar with the provincial and federal laws and with the provisions of the regulations that apply to the work.
	.3 Has knowledge of all potential or actual danger to health or safety in the work.

	.7 DOP Testing: testing method used to determine integrity of negative pressure units and HEPA vacuums using dioctly phthalate (DOP) HEPA-filter leak test.
	.8 HEPA vacuum: High Efficiency Particulate Air filtered vacuum equipment with filter system capable of collecting and retaining fibres greater than 0.3 microns in any dimension at 99.97% efficiency.
	.9 Friable material: means material that:
	.1 When dry, can be crumbled, pulverized or powdered by hand pressure, or
	.2 is crumbled, pulverized or powdered.

	.10 Non-Friable Material: material that when dry cannot be crumbled, pulverized or powdered by hand pressure.
	.11 Occupied Area: any area of the building or work site that is outside Asbestos Work Area.
	.12 Polyethylene: polyethylene sheeting or rip-proof polyethylene sheeting with tape along edges, around penetrating objects, over cuts and tears, and elsewhere as required to provide protection and isolation.
	.13 Sprayer: garden reservoir type sprayer or airless spray equipment capable of producing mist or fine spray. Must have appropriate capacity for work.

	1.5 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Submit proof satisfactory to Departmental Representative that suitable arrangements have been made to dispose of asbestos-containing waste in accordance with requirements of authority having jurisdiction.
	.3 Submit Provincial requirements for Notice of Project Form.
	.4 Submit proof of Contractor's Asbestos Liability Insurance.
	.5 Submit to Departmental Representative necessary permits for transportation and disposal of asbestos-containing waste and proof that asbestos-containing waste has been received and properly disposed.
	.6 Submit proof that all asbestos workers and/or supervisor have received appropriate training and education by a competent person in the hazards of asbestos exposure, good personal hygiene and work practices while working in Asbestos Work Areas, and ...
	.7 Submit proof that supervisory personnel have attended asbestos abatement course, of not less than two days duration, approved by Departmental Representative. Minimum of one supervisor for every ten workers.
	.1 Supervisor must have working experience on at least five projects of similar size and scope, completed within the last three years.

	.8 Submit Worker's Compensation Board status and transcription of insurance.
	.9 Submit documentation including test results, fire and flammability data, and Material Safety Data Sheets (MSDS) for chemicals or materials including:
	.1 Encapsulants;
	.2 Amended water;
	.3 Slow drying sealer.

	.10 Submit proof satisfactory to Departmental Representative that employees have respirator fitting and testing. Workers must be fit tested (irritant smoke test) with respirator that is personally issued.

	1.6 QUALITY ASSURANCE
	.1 Regulatory Requirements: comply with Federal and Provincial requirements pertaining to asbestos, provided that in case of conflict among these requirements or with these specifications, more stringent requirement applies. Comply with regulations in...
	.2 Health and Safety:
	.1 Perform construction occupational health and safety in accordance with Section 01 35 29 - Health and Safety Requirements.
	.2 Safety Requirements: worker and visitor protection.
	.1 Protective equipment and clothing to be worn by workers while in Asbestos Work Area include:
	.1 Air purifying half-mask respirator with P-100 particulate filter, personally issued to worker and marked as to efficiency and purpose, suitable for protection against asbestos and acceptable to Provincial Authority having jurisdiction. The respirat...
	.2 Disposable-type protective clothing that does not readily retain or permit penetration of asbestos fibres. Protective clothing to be provided by the employer and worn by every worker who enters the work area, and the protective clothing shall consi...


	.3 Eating, drinking, chewing, and smoking are not permitted in Asbestos Work Area.
	.4 Before leaving Asbestos Work Area, the worker can decontaminate his or her protective clothing by using a vacuum equipped with a HEPA filter, or by damp wiping, before removing the protective clothing, or, if the protective clothing will not be reu...
	.5 Ensure workers wash hands and face when leaving Asbestos Work Area.
	.6 Ensure that no person required to enter an Asbestos Work Area has facial hair that affects seal between respirator and face.
	.7 Visitor Protection:
	.1 Provide protective clothing and approved respirators to Authorized Visitors to work areas.
	.2 Instruct Authorized Visitors in the use of protective clothing, respirators and procedures.
	.3 Instruct Authorized Visitors in proper procedures to be followed in entering into and exiting from Asbestos Work Area.



	1.7 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for recycling and reuse in accordance with Section 01 74 21 –Construction/Demolition Waste Management and Disposal.
	.2 Remove accumulations of asbestos waste from the work area daily.
	.3 Place materials defined as hazardous or toxic in designated containers.
	.4 Handle and dispose of hazardous materials in accordance with the CEPA, TDGA, Regional and Municipal regulations.
	.5 Handle, package, transport and dispose of asbestos waste generated by removal activities in accordance with Federal, Provincial, and Municipal regulations. Dispose of asbestos waste in sealed double thickness 6 mil bags or leak proof drums. Label c...
	.6 Provide manifests describing and listing waste created. Transport containers in accordance with TDG regulation to a licensed landfill for burial.

	1.8 EXISTING CONDITIONS
	.1 Reports and information pertaining to ACMs to be handled, removed, or otherwise disturbed and disposed of during this project are bound into this specification.
	.2 Notify Departmental Representative of friable material discovered during Work and not apparent from drawings, specifications, or report pertaining to Work. Do not disturb such material pending instructions from Departmental Representative.

	1.9 SCHEDULING
	.1 Before beginning Work on this Project notify the following in writing:
	.1 Notification of project (NOP) to Alberta Occupational Health and Safety.
	.2 The licensed landfill the intent to transport and dispose of asbestos waste.

	.2 Inform sub-trades of presence of asbestos-containing materials identified in Existing Conditions.
	.3 Submit to Departmental Representative copy of notifications prior to start of Work.

	1.10 PERSONNEL TRAINING
	.1 Before beginning Work, provide Departmental Representative satisfactory proof that every worker has had instruction and training in hazards of asbestos exposure, in personal hygiene and work practices, and in use, cleaning, and disposal of respirat...
	.2 Instruction and training related to respirators includes, following minimum requirements:
	.1 Fitting of equipment.
	.2 Inspection and maintenance of equipment.
	.3 Disinfecting of equipment.
	.4 Limitations of equipment.

	.3 Instruction and training must be provided by a competent, qualified person.
	.4 Supervisory personnel to have completed the Alberta 16-Hour Occupational Health and Safety for the Asbestos Worker.
	.1 Supervisor must have working experience on at least five projects of similar size and scope, completed within the last three years.



	Part 2 Products
	2.1 MATERIALS
	.1 Drop Sheets:
	.1 Polyethylene: 0.15 mm thick.
	.2 FR polyethylene: 0.15 mm thick woven fibre reinforced fabric bonded both sides with polyethylene.

	.2 Wetting Agent: 50% polyoxyethylene ester and 50% polyoxyethylene ether mixed with water in a concentration to provide thorough wetting of asbestos-containing material.
	.3 Waste Containers: contain waste in two separate containers.
	.1 Inner container: 0.15 mm thick sealable polyethylene waste bag.
	.2 Outer container: sealable metal or fibre type where there are sharp objects included in waste material; otherwise outer container may be sealable metal or fibre type or second 0.15 mm thick sealable polyethylene bag.
	.3 Labelling requirements: affix pre-printed cautionary asbestos warning in both official languages that is visible when ready for removal to disposal site.  Label containers in accordance with Asbestos Regulations 29 CFR 1910.1001. Label in English.

	.4 Slow - drying sealer: non-staining, clear, water - dispersible type that remains tacky on surface for at least 8 hours and designed for purpose of trapping residual asbestos fibres.
	.5 Tape: fibreglass - reinforced duct tape suitable for sealing polyethylene under both dry conditions and wet conditions using amended water.
	.6 Sealer: flame spread and smoke developed rating less than 50.
	.7 Encapsulants: Type 2 surface film forming type Class A water based conforming to CAN/CGSB-1.205 and approved by the Fire Commissioner of Canada.


	Part 3 Execution
	3.1 ASBESTOS REMOVAL
	.1 Do construction occupational health and safety in accordance with Section 01 35 29 –Health and Safety Requirements.
	.2 Before beginning Work, isolate Asbestos Work Area using, minimum, preprinted cautionary asbestos warning signs in both official languages that are visible at access routes to Asbestos Work Area.
	.1 Remove visible dust from surfaces in the work area where dust is likely to be disturbed during course of work.
	.2 Use HEPA vacuum or damp cloths where damp cleaning does not create a hazard and is otherwise appropriate.
	.3 Do not use compressed air to clean up or remove dust from any surface.

	.3 Prevent spread of dust from Asbestos Work Area using measures appropriate to work to be done.
	.1 Use polyethylene drop sheets over flooring such as carpeting that absorbs dust and over flooring in Asbestos Work Area where dust and contamination cannot otherwise be safely contained. Drop sheets are not to be reused.

	.4  Wet materials containing asbestos to be cut, ground, abraded, scraped, drilled, or otherwise disturbed unless wetting creates hazard or causes damage.
	.1 Use garden reservoir type low - velocity fine - mist sprayer.
	.2 Perform Work to reduce dust creation to lowest levels practicable.
	.3 Work will be subject to visual inspection and air monitoring by the Contractor.
	.4 Contamination of surrounding areas indicated by visual inspection or air monitoring will require complete enclosure and clean-up of affected areas.

	.5 Frequently and at regular intervals during Work and immediately on completion of work:
	.1 Dust and waste to be cleaned up and removed using a vacuum equipped with a HEPA filter, or by damp mopping or wet sweeping, and placed in a waste container, and
	.2 Drop sheets to be wetted and placed in a waste container as soon as practicable.

	.6 Cleanup:
	.1 Remove asbestos material in small sections. Do not allow saturated asbestos to dry out.
	.2 Place dust and asbestos containing waste in sealed dust-tight waste bags. Treat drop sheets and disposable protective clothing as asbestos waste; wet and fold these items to contain dust, and then place in plastic bags.
	.3 Clean exterior of each waste-filled bag using damp cloths or HEPA vacuum and place in second clean waste bag immediately prior to removal from Asbestos Work Area.
	.4 Seal waste bags and remove from site. Dispose of in accordance with requirements of Provincial and Federal Authority having jurisdiction. Supervise dumping and ensure that dump operator is fully aware of hazardous nature of material to be dumped an...
	.5 Perform final thorough clean-up of Work areas and adjacent areas affected by Work using HEPA vacuum.

	.7 From beginning of Work until completion of final cleaning operations, the Contractor is to take air samples on daily basis outside and inside of Asbestos Work Area(s) in accordance with the Provincial Health and Safety regulations.
	.1 Contractor will be responsible for monitoring in accordance with applicable Provincial/Territorial Occupational Health and Safety Regulations.

	.8 If air monitoring shows that areas outside Asbestos Work Area enclosure is contaminated, enclose, maintain and clean these areas in same manner as that applicable to Asbestos Work Area.
	.9 Ensure that respiratory safety factors are not exceeded.
	.10  Perform inspection of Asbestos Work Area to confirm compliance with specification and governing authority requirements. Deviations from these requirements that have not been approved in writing by Departmental Representative may result in Work st...
	END OF SECTION



	028200.02 - Asbestos Abatement - Intermediate Precautions
	1.1 SUMMARY
	.1 Comply with requirements of this Section when performing following Work:
	.1 Remove and dispose of the following asbestos-containing materials at the Bunkhouse:
	.1 Drywall joint compound, located throughout the Bunkhouse; and,
	.2 Beige mosaic sheet flooring, located at the entrance of Unit 16 in the Bunkhouse.

	.2 Remove and dispose of the following asbestos-containing materials at Lot 20:
	.1 Drywall joint compound, located throughout the entire building.

	.3 Remove and dispose of the following asbestos-containing materials at Lot 21:
	.1 Beige patterned sheet flooring, located in the main floor vestibule of the Residence; and
	.2 Drywall joint compound throughout main floor of the Residence.

	.4 Contractor must retain a qualified Health and Safety Consultant to conduct the required site inspection and air monitoring during asbestos abatement work, as defined in the Alberta Asbestos Abatement Manual, October, 2012, Alberta Occupational Heal...
	.1 Health and Safety Consultant must meet the qualifications defined in the Alberta Asbestos Abatement Manual, October, 2012, Alberta Occupational Health and Safety.
	.2 Health and Safety Consultant must have working experience on projects of similar size and scope, and working experience on this site within the last three years.



	1.2 RELATED REQUIREMENTS
	.1 Section 02 82 00.01 Asbestos Abatement – Minimum Precautions
	.2 Section 02 82 00.03 Asbestos Abatement – Maximum Precautions
	.3 Section 02 83 19 Lead-Containing Paint Abatement
	.4 Section 02 84 00 Removal and Disposal of PCBs
	.5    Section 02 91 19 Removal and Disposal of ODS
	.6 Section 02 92 19 Removal and Disposal of Mercury Components
	.7 Section 02 99 00 Removal and Disposal of Radioactive Components

	1.3 REFERENCE STANDARDS
	.1 The current issue of the following documents shall govern.  Where conflict may exist between these requirements and project specifications, the more stringent shall apply.
	.2  Regulations: Comply with current applicable Federal, Provincial, Municipal, and local regulations:
	.1 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-1.205-94, Sealer for Application to Asbestos-Fibre-Releasing Materials

	.2 Canadian Standards Association (CSA International)
	.3 Department of Justice Canada (Jus)
	.1 Canadian Environmental Protection Act, 1999 (CEPA).

	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.5 Alberta Occupational Health and Safety Act, Regulation and Code;
	.6 Alberta Asbestos Abatement Manual, October, 2012, Alberta Occupational Health and Safety;
	.7 Transport Canada (TC)
	.1 Transportation of Dangerous Goods Act, 1992 (TDGA).

	.8 Transportation of Dangerous Goods Regulations and/or Waste Management Act Regulations, Alberta/92/96.  Waste Control Regulations under the Environmental Protection and Enhancement Act.
	.9 CAN/CGSB-43.150-97, Performance Packaging's for Transportation of Dangerous Goods
	.10 Alberta Environmental Protection and Enhancement Act (AEPEA).
	.1 Waste Control regulation 129/1996, with amendments up to and including Alberta Regulation 31/2012
	.2 Alberta User Guide for Waste Managers: http://www.environment.gov.ab.ca/info/library/7423.pdf

	.11 Guidelines for the Disposal of Asbestos Waste, available from Alberta Environment: http://www.environment.gov.ab.ca/info/library/7247.pdf
	.12 Alberta Building Code.


	1.4 DEFINITIONS
	.1 Amended Water: water with non-ionic surfactant wetting agent added to reduce water tension to allow wetting of fibres.
	.2 Asbestos Containing Materials (ACMs): materials that contain the provincially regulated 0.1% or more asbestos by dry weight, including fallen materials and settled dust.
	.3 Asbestos Work Area: area where work takes place which will, or may disturb ACMs.
	.4 Authorized Visitors: Visitors: Engineers, Consultants or designated representatives, and representatives of regulatory agencies.
	.5 Competent worker: in relation to specific work, means a worker who:
	.1 Is qualified because of knowledge, training and experience to perform the work.
	.2 Is familiar with the provincial and federal laws and with the provisions of the regulations that apply to the work.
	.3 Has knowledge of all potential or actual danger to health or safety in the work.

	.6 DOP Testing: testing method used to determine integrity of negative pressure units and HEPA vacuums using dioctly phthalate (DOP) HEPA-filter leak test.
	.7 Friable Materials: material that when dry can be crumbled, pulverized or powdered by hand pressure and includes such material that is crumbled, pulverized or powdered.
	.8 Glove Bag: prefabricated glove bag as follows:
	.1 Minimum thickness 0.25 mm (10 mil) polyvinyl-chloride bag.
	.2 Integral 0.25 mm (10 mil) thick polyvinyl-chloride gloves and elastic ports.
	.3 Equipped with reversible double pull double throw zipper on top and at approximately mid-section of the bag.
	.4 Straps for sealing ends around pipe.

	.9 HEPA vacuum: High Efficiency Particulate Air filtered vacuum equipment with filter system capable of collecting and retaining fibres greater than 0.3 microns in any dimension at 99.97% efficiency.
	.10 Non-Friable Material: material that when dry cannot be crumbled, pulverized or powdered by hand pressure.
	.11 Occupied Area: any area of building or work site that is outside Asbestos Work Area.
	.12 Polyethylene: polyethylene sheeting or rip-proof polyethylene sheeting with tape along edges, around penetrating objects, over cuts and tears, and elsewhere as required to provide protection and isolation.
	.13 Sprayer: garden reservoir type sprayer or airless spray equipment capable of producing mist or fine spray. Must have appropriate capacity for scope of work.

	1.5 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit proof satisfactory to Departmental Representative that suitable arrangements have been made to dispose of asbestos containing waste in accordance with requirements of authority having jurisdiction.
	.3 Submit Provincial requirements for Notice of Project Form.
	.4 Submit proof of Contractor's Asbestos Liability Insurance.
	.5 Submit to Departmental Representative necessary permits for transportation and disposal of asbestos containing waste and proof that asbestos containing waste has been received and properly disposed.
	.6 Submit proof satisfactory to Departmental Representative that all asbestos workers have received appropriate training and education by a competent person in the hazards of asbestos exposure, good personal hygiene, entry and exit from Asbestos Work ...
	.7  Submit proof that supervisory personnel have attended asbestos abatement course, of not less than two days duration, approved by Departmental Representative. Minimum of one supervisor for every ten workers.
	.1 Supervisor must have working experience on at least five projects of similar size and scope, completed within the last three years.

	.8 Submit Worker's Compensation Board status and transcription of insurance.
	.9 Submit documentation including test results, fire and flammability data, and Material Safety Data Sheets (MSDS) for chemicals or materials including:
	.1 Encapsulants;
	.2 Amended water;
	.3 Slow drying sealer.

	.10 Submit proof satisfactory to Departmental Representative that employees have respirator fitting and testing. Workers must be fit tested (irritant smoke test) with respirator that is personally issued.

	1.6 QUALITY ASSURANCE
	.1 Regulatory Requirements: comply with Federal and Provincial requirements pertaining to asbestos, provided that in case of conflict among these requirements or with these specifications more stringent requirement applies. Comply with regulations in ...
	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29 - Health and Safety Requirements.
	.2 Safety Requirements: worker and visitor protection.
	.1 Protective equipment and clothing to be worn by workers while in Asbestos Work Area include:
	.1 Air purifying half-mask respirator with P-100 particulate filter, personally issued to worker and marked as to efficiency and purpose, suitable for protection against asbestos and acceptable to Provincial Authority having jurisdiction. The respirat...
	.2 Disposable type protective clothing that does not readily retain or permit penetration of asbestos fibres. Protective clothing to be provided by the employer and worn by every worker who enters the work area, and the protective clothing to consist ...


	.3 Eating, drinking, chewing, and smoking are not permitted in Asbestos Work Area.
	.4 Before leaving Asbestos Work Area, the worker can decontaminate his or her protective clothing by using a vacuum equipped with a HEPA filter, or by damp wiping, before removing the protective clothing, or, if the protective clothing will not be reu...
	.5 Ensure workers wash hands and face when leaving Asbestos Work Area.
	.6 Ensure that no person required to enter an Asbestos Work Area has facial hair that affects seal between respirator and face.
	.7 Visitor Protection:
	.1 Provide protective clothing and approved respirators to Authorized Visitors to work areas.
	.2 Instruct Authorized Visitors in the use of protective clothing, respirators and procedures.
	.3 Instruct Authorized Visitors in proper procedures to be followed in entering into and exiting from Asbestos Work Area.



	1.7 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for recycling and reuse in accordance with Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
	.2 Remove accumulations of asbestos waste from the work area daily.
	.3 Place materials defined as hazardous or toxic in designated containers.
	.4 Handle and dispose of hazardous materials in accordance with the CEPA, TDGA, Regional and Municipal regulations.
	.5 Handle, package, transport and dispose of asbestos waste generated by removal activities in accordance with Federal, Provincial, and Municipal regulations. Dispose of asbestos waste in sealed double thickness 6 mil bags or leak proof drums. Label c...
	.6 Provide manifests describing and listing waste created. Transport containers in accordance with TDG regulation to a licensed landfill for burial.

	1.8 EXISTING CONDITIONS
	.1 Reports and information pertaining to ACMS to be handled, removed, or otherwise disturbed and disposed of during this Project are bound into this specification.
	.2 Notify Departmental Representative of friable material discovered during Work and not apparent from drawings, specifications, or report pertaining to Work. Do not disturb such material until instructed by Departmental Representative.

	1.9 SCHEDULING
	.1 Before beginning Work on this Project notify the following in writing:
	.1 Notification of project (NOP) to Alberta Occupational Health and Safety.
	.2 The licensed landfill the intent to transport and dispose of asbestos waste.

	.2 Inform sub-trades of presence of asbestos-containing materials identified in Existing Conditions.
	.3 Submit to Departmental Representative copy of notifications prior to start of Work.

	1.10 PERSONNEL TRAINING
	.1 Before beginning Work, provide Departmental Representative satisfactory proof that every worker has had instruction and training in hazards of asbestos exposure, in personal hygiene and work practices, and in use, cleaning, and disposal of respirat...
	.2 Instruction and training related to respirators includes, at minimum:
	.1 Fitting of equipment.
	.2 Inspection and maintenance of equipment.
	.3 Disinfecting of equipment.
	.4 Limitations of equipment.

	.3 Instruction and training must be provided by competent, qualified person.
	.4 Supervisory personnel to have completed the Alberta 16-Hour Occupational Health and Safety for the Asbestos Worker.
	.1 Supervisor must have working experience on at least five projects of similar size and scope, completed within the last three years.


	Part 2 Products
	2.1 MATERIALS
	.1 Drop and Enclosure Sheets:
	.1 Polyethylene: 6mm thick.

	.2 Wetting Agent: 50% polyoxyethylene ester and 50% polyoxyethylene ether mixed with water in concentration to provide thorough wetting of asbestos containing material.
	.3 Waste Containers: contain waste in two separate containers.
	.1 Inner container: 6mm thick sealable polyethylene bag
	.2 Outer container: sealable metal or fibre type where there are sharp objects included in waste material; otherwise outer container may be sealable metal or fibre type or second 6mm thick sealable polyethylene bag.
	.3 Labelling requirements: affix preprinted cautionary asbestos warning, in both official languages, that is visible when ready for removal to disposal site.  Label containers in accordance with Asbestos Regulations 29 CFR 1910.1001. Label in English.

	.4 Tape: tape suitable for sealing polyethylene to surfaces under both dry and wet conditions using amended water.
	.5 Slow - drying sealer: non-staining, clear, water - dispersible type that remains tacky on surface for at least 8 hours and designed for purpose of trapping residual asbestos fibres.
	.1 Sealer: flame spread and smoke developed rating less than 50.

	.6 Encapsulant: Type 2 surface film forming type Class A water based conforming to CAN/CGSB-1.205 and approved by the Fire Commissioner of Canada.


	Part 3 Execution
	3.1 SUPERVISION
	.1 Minimum of one Supervisor for every ten workers is required.
	.2 Approved Supervisor must remain within Asbestos Work Area during disturbance, removal, or other handling of asbestos-containing materials.
	.1 Supervisor must have working experience on at least five projects of similar size and scope, completed within the last three years.


	3.2 PREPARATION
	.1 Do construction occupational health and safety in accordance with Section 01 35 29 – Health and Safety Requirements.
	.2 Work Areas:
	.1 Shut off and isolate air handling and ventilation systems to prevent fibre dispersal to other building areas during work phase.  Seal joints and seams of active return air ducts within Asbestos Work Area.
	.2 Clean proposed work area using, where practicable, HEPA vacuum cleaning equipment. If not practicable, use wet cleaning method. Do not use methods that raise dust, such as dry sweeping, or vacuuming using other than HEPA vacuum equipment.
	.3 The spread of dust from the work area to be prevented by:
	.1 Using enclosures of polyethylene or other suitable material that is impervious to asbestos (including, if the enclosure material is opaque, one or more transparent window areas to allow observation of the entire work area from outside the enclosure...
	.2 Using curtains of polyethylene sheeting or other suitable material that is impervious to asbestos, fitted on each side of each entrance or exit from the work area.

	.4 Put negative pressure system in operation and operate continuously from time first polyethylene is installed to seal openings until final completion of work including final cleanup. Provide continuous monitoring of pressure difference using automat...
	.5 Seal off openings such as corridors, doorways, windows, skylights, ducts, grilles, and diffusers, with polyethylene sheeting sealed with tape.
	.6 Cover floor and wall surfaces with polyethylene sheeting sealed with tape. Use two layers of polyethylene on floors.
	.7 Build airlocks at entrances to and exits from work area so that work area is always closed off by one curtained doorway when workers enter or exit.
	.8 At each access to work area install warning signs in English in upper case "Helvetica Medium" letters reading as follows where number in parentheses indicates font size to be used: "CAUTION ASBESTOS HAZARD AREA (25 mm) NO UNAUTHORIZED ENTRY (19 mm)...
	.9 After work area isolation, remove heating, ventilating, and air conditioning filters, pack in sealed plastic bags 6mm thick and treat as contaminated asbestos waste. Remove wall and ceiling - mounted objects such as lights, partitions, shelving oth...
	.10 Isolate and disconnect existing electricity. Provide a suitable source of electricity to execute the work. Electricity in the work area must be supplied through Ground Fault Circuit Interrupters (GFCI).

	.3 Worker Decontamination Enclosure System:
	.1 Worker Decontamination Enclosure System includes Dirty Room and Clean Room, as follows:
	.1 Dirty Room: build Dirty Room between Clean Room and work area, with two curtained doorways, one to Clean Room and one to work area. Install waste receptor to dispose of protective clothing.
	.2 Clean Room: build Clean Room between Dirty Room and clean areas outside of enclosures, with two curtained doorways, one to outside of enclosures and one to Dirty Room. Provide lockers or hangers and hooks for workers' street clothes and personal be...


	.4  Container and Equipment Decontamination Enclosure System:
	.1 Container and Equipment Decontamination Enclosure System consists of Staging Area within work area, Wash room, Holding Room, and Unloading Room. Purpose of system is to provide means to decontaminate waste containers, scaffolding, waste and materia...
	.1 Staging Area: designate Staging Area in work area for gross removal of dust and debris from waste containers and equipment, labelling and sealing of waste containers, and temporary storage pending removal to Wash room. Equip Staging Area with curta...
	.2 Wash room: build Wash room between Staging Area and Holding Room with two curtained doorways, one to Staging Area and one to Holding Room. Provide high - pressure low - volume sprays for washing of waste containers and equipment. Pump waste water t...
	.3 Holding Room: build Holding Room between Wash room and Unloading Room, with two curtained doorways, one to Wash room and one to Unloading Room. Build Holding Room sized to accommodate at least two waste containers and largest item of equipment used.
	.4 Unloading Room: build Unloading Room between Holding Room and outside, with two curtained doorways, one to Holding Room and one to outside.


	.5 Construction of Decontamination Enclosures:
	.1 Build suitable wood framing for enclosures or use existing building where convenient, and line with polyethylene sheeting sealed with tape. Use two layers of rip-proof polyethylene on floors.
	.2 Build curtained doorways between enclosures so that when people move through or when waste containers and equipment are moved through doorway, one of two closures comprising doorway always remains closed.

	.6 Maintenance of Enclosures:
	.1 Maintain enclosures in tidy condition.
	.2 Ensure that barriers and polyethylene linings are effectively sealed and taped. Repair damaged barriers and remedy defects immediately upon discovery.
	.3 Visually inspect enclosures at beginning of each working period.
	.4 Use smoke methods to test effectiveness of barriers when directed by the Departmental Representative.

	.7 Do not begin Asbestos Abatement work until:
	.1 Arrangements have been made for disposal of waste.
	.2 For wet stripping techniques, arrangements have been made for containing, filtering, and disposal of waste water.
	.3 Work area and decontamination enclosure are effectively segregated.
	.4 Tools, equipment, and materials waste containers are on hand.
	.5 Arrangements have been made for building security.
	.6 Warning signs are displayed where access to contaminated areas is possible.
	.7 Notifications have been completed and other preparatory steps have been taken.


	3.3 ASBESTOS REMOVAL
	.1 Do construction occupational health and safety in accordance with Section 01 35 29 – Health and Safety Requirements.
	.2 Before beginning Work, at each access to Asbestos Work Area, install warning signs in both official languages in upper case 'Helvetica Medium' letters reading as follows, where number in parentheses indicates font size to be used: 'CAUTION ASBESTOS...
	.3 Before beginning Work remove visible dust from surfaces in work area where dust is likely to be disturbed during course of work.
	.1 Use HEPA vacuum or damp cloths where damp cleaning does not create hazard and is otherwise appropriate.
	.2 Do not use compressed air to clean up or remove dust from any surface.

	.4 Prevent spread of dust from Asbestos Work Area using measures appropriate to work to be done.
	.1 Use polyethylene drop sheets over flooring such as carpeting that absorbs dust and over flooring in work areas where dust or contamination cannot otherwise be safely contained.
	.2 When removing ceilings and walls, shut off mechanical ventilation system serving work area and seal ventilation ducts to and from work area.

	.5 Remove loose material by HEPA vacuum; thoroughly wet friable material containing asbestos to be removed or disturbed before and during Work unless wetting creates hazard or causes damage.
	.1 Use garden reservoir type low - velocity sprayer or airless spray equipment capable of producing mist or fine spray.
	.2 Perform Work in a manner to reduce dust creation to lowest levels practicable.

	.6 Work is subject to visual inspection and air monitoring. Contamination of surrounding areas indicated by visual inspection or air monitoring will require complete enclosure and clean-up of affected areas.
	.7 Cleanup:
	.1 Frequently during Work and immediately after completion of work, clean up dust and asbestos containing waste using HEPA vacuum or by damp mopping.
	.2 Place dust and asbestos containing waste in sealed dust tight waste bags. Treat drop sheets and disposable protective clothing as asbestos waste and wet and fold to contain dust and then place in waste bags.
	.3 Immediately before their removal from Asbestos Work Area and disposal, clean each filled waste bag using damp cloths or HEPA vacuum and place in second clean waste bag.
	.4 Seal and remove double bagged waste from site. Dispose of in accordance with requirements of Provincial and Federal authority having jurisdiction. Supervise dumping and ensure that dump operator is fully aware of hazardous nature of material to be ...
	.5 Perform final thorough clean-up of Asbestos Work Areas and adjacent areas affected by Work using HEPA vacuum.


	3.4 FINAL CLEANUP
	.1 Remove polyethylene sheet by rolling it away from walls to centre of work area. Vacuum visible asbestos containing particles observed during cleanup, immediately, using HEPA vacuum equipment.
	.2 Place polyethylene seals, tape, cleaning material, clothing, and other contaminated waste in plastic bags and sealed labelled waste containers for transport.
	.3 Include in clean-up Work areas, Dirty Room, Washroom, and other contaminated enclosures.
	.4 Include in clean-up sealed waste containers and equipment used in Work and remove from work areas, via Container and Equipment Decontamination Enclosure System, at appropriate time in cleaning sequence.
	.5 Conduct final check to ensure that no dust or debris remains on surfaces as result of dismantling operations and carry out air monitoring again to ensure that asbestos levels in building do not exceed 0.01 fibres/cc. Repeat cleaning using HEPA vacu...
	.6 As work progresses, and to prevent exceeding available storage capacity on site, remove sealed and labelled containers containing asbestos waste and dispose of to authorized disposal area in accordance with requirements of disposal authority. Ensur...

	3.5 RE-ESTABLISHMENT OF OBJECTS AND SYSTEMS
	.1 When cleanup is complete:
	.1 Re-establish objects and furniture moved to temporary locations in course of Work, in their proper positions.
	.2 Re-secure mounted objects removed in course of Work in their former positions.
	.3 Re-establish mechanical and electrical systems in proper working order. Install new filters.
	.4 Repair or replace objects damaged in the course of Work, as directed by Departmental Representative.


	3.6 AIR MONITORING
	.1 From beginning of Work until completion of cleaning operations, the Contractor is to take air samples on daily basis outside and inside Asbestos Work Area(s) in accordance with Provincial Occupational Health and Safety Regulations.
	.1 Contractor will be responsible for monitoring inside enclosure in accordance with applicable Provincial Occupational Health and Safety Regulations.

	.2 Use results of air monitoring inside work area to establish type of respirators to be used. Workers may be required to wear sample pumps for up to full-shift periods.
	.1 If fibre levels are above safety factor of respirators in use, stop abatement, apply means of dust suppression, and use higher safety factor in respiratory protection for persons inside enclosure.
	.2 If air monitoring shows that areas outside work area enclosures are contaminated, enclose, maintain and clean these areas, in same manner as that applicable to Asbestos Work Area

	.3 During course of Work, the Contractor to measure fibre content of air outside work areas by means air samples analyzed by Phase Contrast Microscopy (PCM).
	.1 Stop Work when PCM measurements exceed 0.05 f/cc and correct procedures.

	.4 Final air monitoring to be conducted as follows: After Asbestos Work Area has passed visual inspection and acceptable coat of lock-down agent has been applied to surfaces within enclosure, and appropriate setting period has passed, the Contractor w...
	.1 Final air monitoring results must show fibre levels of less than 0.01 f/cc.
	.2 If air monitoring results show fibre levels in excess of 0.01 f/cc, re-clean work area and apply another acceptable coat of lock-down agent to surfaces.
	.3 Repeat as necessary until fibre levels are less than 0.01 f/cc.


	3.7 INSPECTION
	.1 Perform inspection of Asbestos Work Area to confirm compliance with specification and governing authority requirements. Deviations from these requirements that have not been approved in writing by DCC Representative may result in Work stoppage, at ...
	.2 Health and Safety Consultant will inspect Work for:
	.1 Adherence to specific procedures and materials.
	.2 Final cleanliness and completion.
	.3 No additional costs will be allowed by Contractor for additional labour or materials required to provide specified performance level.

	.3  When asbestos leakage from Asbestos Work Area has occurred or is likely to occur Departmental Representative may order Work shutdown, at no cost to the Government of Canada.
	.1 No additional costs will be allowed by Contractor for additional labour or materials required to provide specified performance level.




	028200.03 - Asbestos Abatement - Maximum Precautions
	Part 1 General
	1.1 SUMMARY
	.1 Comply with requirements of this Section when performing following Work:
	.1 Remove and dispose of the following asbestos-containing materials at Lot 20:
	.1 Mosaic sheet flooring beneath carpet, located in the bedrooms of the Residence.

	.2 Remove and dispose of the following asbestos-containing materials at Lot 21:
	.1 Ceiling texture coat, located in the main floor kitchen of the Residence; and
	.2 Grey paper duct wrap, located in the basement of the Residence.

	.3 Contractor must retain a qualified Health and Safety Consultant to conduct the required site inspection and air monitoring during asbestos abatement work, as defined in the Alberta Asbestos Abatement Manual, October, 2012, Alberta Occupational Heal...
	.1 Health and Safety Consultant must meet the qualifications defined in the Alberta Asbestos Abatement Manual, October, 2012, Alberta Occupational Health and Safety.
	.2 Health and Safety Consultant must have working experience on projects of similar size and scope, and working experience on this site within the last three years.



	1.2 RELATED REQUIREMENTS
	.1 Section 02 82 00.01 Asbestos Abatement – Minimum Precautions
	.2 Section 02 82 00.02 Asbestos Abatement – Intermediate Precautions
	.3 Section 02 83 19 Lead-Containing Paint Abatement
	.4 Section 02 84 00 Removal and Disposal of PCBs
	.5    Section 02 91 19 Removal and Disposal of ODS
	.6 Section 02 92 19 Removal and Disposal of Mercury Components
	.7 Section 02 99 00 Removal and Disposal of Radioactive Components

	1.3 REFERENCE STANDARDS
	.1 The current issue of the following documents shall govern.  Where conflict may exist between these requirements and project specifications, the more stringent shall apply.
	.2 Regulations: Comply with current applicable Federal, Provincial, Municipal, and local regulations:
	.1 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-1.205-94, Sealer for Application to Asbestos-Fibre-Releasing Materials

	.2 Canadian Standards Association (CSA International)
	.3  Department of Justice Canada (Jus)
	.1 Canadian Environmental Protection Act, 1999 (CEPA).

	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.5 Alberta Occupational Health and Safety Act, Regulation and Code;
	.6 Alberta Asbestos Abatement Manual, October, 2012, Alberta Occupational Health and Safety;
	.7 Transport Canada (TC)
	.1 Transportation of Dangerous Goods Act, 1992 (TDGA).

	.8 Transportation of Dangerous Goods Regulations and/or Waste Management Act Regulations, Alberta/92/96.  Waste Control Regulations under the Environmental Protection and Enhancement Act.
	.9 CAN/CGSB-43.150-97, Performance Packaging's for Transportation of Dangerous Goods.
	.10 Alberta Environmental Protection and Enhancement Act (AEPEA).
	.1 Waste Control regulation 129/1996, with amendments up to and including Alberta Regulation 31/2012
	.2 Alberta User Guide for Waste Managers: http://www.environment.gov.ab.ca/info/library/7423.pdf

	.11 Guidelines for the Disposal of Asbestos Waste, available from Alberta Environment: http://www.environment.gov.ab.ca/info/library/7247.pdf
	.12 Alberta Building Code.


	1.4 DEFINITIONS
	.1 Airlock: system for permitting ingress or egress without permitting air movement between contaminated area and uncontaminated area, typically consisting of two curtained doorways at least 2 m apart.
	.2 Amended Water: water with a non-ionic surfactant wetting agent added to reduce water tension to allow wetting of fibres.
	.3 Asbestos-Containing Materials (ACMs): materials that contain the provincially regulated 0.1% or more asbestos by dry weight, including fallen materials and settled dust.
	.4 Asbestos Work Areas: area where work takes place which will, or may disturb ACMs.
	.5 Authorized Visitors: Engineers, Consultants or designated representatives, and representatives of regulatory agencies.
	.6 Competent worker [person]: in relation to specific work, means a worker who:
	.1 Is qualified because of knowledge, training and experience to perform the work.
	.2 Is familiar with the provincial and federal laws and with the provisions of the regulations that apply to the work.
	.3 Has knowledge of all potential or actual danger to health or safety in the work.

	.7  Curtained doorway: arrangement of closures to allow ingress and egress from one room to another while permitting minimal air movement between rooms, typically constructed as follows:
	.1 Place two overlapping sheets of polyethylene over existing or temporarily framed doorway, secure each along top of doorway, secure vertical edge of one sheet along one vertical side of doorway, and secure vertical edge of other sheet along opposite...
	.2 Reinforce free edges of polyethylene with duct tape and weight bottom edge to ensure proper closing.
	.3 Overlap each polyethylene sheet at openings not less than 1.5 m on each side.

	.8 DOP Test: testing method used to determine integrity of Negative Pressure unit using dioctyl phthalate (DOP) HEPA-filter leak test.
	.9 Friable Materials: material that when dry can be crumbled, pulverized or powdered by hand pressure and includes such material that is crumbled, pulverized or powdered.
	.10 HEPA vacuum: High Efficiency Particulate Air filtered vacuum equipment with a filter system capable of collecting and retaining fibres greater than 0.3 microns in any direction at 99.97% efficiency.
	.11 Negative pressure: system that extracts air directly from work area, filters such extracted air through High Efficiency Particulate Air filtering system, and discharges this air directly outside work area to exterior of building.
	.1 System to maintain minimum pressure differential of 5 Pa relative to adjacent areas outside of work areas, be equipped with alarm to warn of system breakdown, and be equipped with instrument to continuously monitor and automatically record pressure...

	.12 Non-Friable Materials: material that when dry cannot be crumbled, pulverized or powdered by hand pressure.
	.13 Occupied Areas: any area of building or work site that is outside Asbestos Work Area.
	.14 Polyethylene sheeting sealed with tape: polyethylene sheeting of type and thickness specified sealed with tape along edges, around penetrating objects, over cuts and tears, and elsewhere as required to provide continuous polyethylene membrane to p...
	.15 Sprayer: garden reservoir type sprayer or airless spray equipment capable of producing mist or fine spray. Must be appropriate capacity for scope of work.

	1.5 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 – Submittal Procedures.
	.2  Before beginning work:
	.1 Obtain from appropriate agency and submit to Departmental Representative necessary permits for transportation and disposal of asbestos waste. Ensure that dump operator is fully aware of hazardous nature of material being dumped, and proper methods ...
	.2 Submit proof satisfactory to Departmental Representative that all asbestos workers have received appropriate training and education by a competent person on hazards of asbestos exposure, good personal hygiene, entry and exit from Asbestos Work Area...
	.3 Ensure supervisory personnel have attended asbestos abatement course, of not less than two days duration, approved by Departmental Representative. Submit proof of attendance in form of certificate. Minimum of one Supervisor for every ten workers.
	.1 Supervisor must have working experience on at least five projects of similar size and scope, completed within the last three years.

	.4 Submit layout of proposed enclosures and decontamination facilities to Departmental Representative for review.
	.5 Submit Provincial requirements for Notice of Project form.
	.6 Submit proof of Contractor's Asbestos Liability Insurance.
	.7 Submit proof satisfactory to Departmental Representative that employees have respirator fitting and testing. Workers must be fit tested (irritant smoke test) with respirator that is personally issued.
	.8 Submit Worker's Compensation Board status and transcription of insurance.
	.9 Submit documentation including test results, fire and flammability data, and Material Safety Data Sheets (MSDS) for chemicals or materials including but not limited to following:
	.1 Encapsulants.
	.2 Amended water.
	.3 Slow drying sealer.



	1.6 QUALITY ASSURANCE
	.1 Regulatory Requirements: comply with Federal and Provincial requirements pertaining to asbestos, provided that in case of conflict among those requirements or with these specifications more stringent requirement applies. Comply with regulations in ...
	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29 - Health and Safety Requirements.
	.2  Safety Requirements: worker and visitor protection.
	.1 Protective equipment and clothing to be worn by workers while in Asbestos Work Area includes:
	.1 Powered air purifying respirator (PAPR) with P-100 particulate filter, personally issued to worker and marked as to efficiency and purpose, suitable for protection against asbestos and acceptable to Provincial Authority having jurisdiction. The res...
	.2 Disposable type protective clothing that does not readily retain or permit penetration of asbestos fibres. Protective clothing to be provided by the employer and worn by every worker who enters the work area, and the protective clothing to consist ...
	.1 Remove street clothes in clean change room and put on respirator with new filters or reusable filters that have been tested as satisfactory, clean coveralls and head covers before entering Equipment and Access Rooms or Asbestos Work Area. Store str...
	.2 Remove gross contamination from clothing before leaving work area then proceed to Equipment and Access Room and remove clothing except respirators. Place contaminated work suits in receptacles for disposal with other asbestos - contaminated materia...
	.3 After showering and drying off, proceed to clean change room and dress in street clothes at end of each day's work, or in clean coveralls before eating, smoking, or drinking. If re-entering work area, follow procedures outlined in paragraphs above.
	.4 Enter unloading room from outside dressed in clean coveralls to remove waste containers and equipment from Holding Room of Container and Equipment Decontamination Enclosure system. Workers must not use this system as means to leave or enter work area.


	.2 Eating, drinking, chewing, and smoking are not permitted in Asbestos Work Area.
	.3 Ensure workers are fully protected with respirators and protective clothing during preparation of system of enclosures prior to commencing actual asbestos abatement.
	.4 Provide and post in Clean Change Room and in Equipment and Access Room the procedures described in this Section, in both official languages.
	.5 Ensure that no person required to enter an Asbestos Work Area has facial hair that affects seal between respirator and face.
	.6 Visitor Protection:
	.1 Provide protective clothing and approved respirators to Authorized Visitors to work areas.
	.2 Instruct Authorized Visitors in the use of protective clothing, respirators and procedures.
	.3 Instruct Authorized Visitors in proper procedures to be followed in entering into and exiting from Asbestos Work Area.




	1.7 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Remove accumulations of asbestos waste from the work area daily.
	.3 Place materials defined as hazardous or toxic in designated containers.
	.4 Handle and dispose of hazardous materials in accordance with the CEPA, TDGA, Regional and Municipal regulations.
	.5  Handle, package, transport and dispose of asbestos waste generated by removal activities in accordance with Federal, Provincial, and Municipal regulations. Dispose of asbestos waste in sealed double thickness 6 mil bags or leak proof drums. Label ...
	.6 Provide manifests describing and listing waste created. Transport containers by approved means to licenced landfill for burial.

	1.8 EXISTING CONDITIONS
	.1 Results of tests of asbestos containing materials to be handled, removed, or otherwise disturbed and disposed of during this Project are bound into this specification.
	.2 Notify Departmental Representative of suspect asbestos containing material discovered during Work and not apparent from drawings, specifications, or report pertaining to Work. Do not disturb such material until instructed by Departmental Representa...

	1.9 SCHEDULING
	.1 Before beginning Work on this Project, notify the following in writing:
	.1 Notification of project (NOP) to Alberta Occupational Health and Safety.
	.2 The licensed landfill the intent to transport and dispose of asbestos waste.

	.2 Inform sub-trades of presence of asbestos containing materials identified in Existing Conditions.
	.3 Submit to Departmental Representative copy of notifications prior to start of Work.

	1.10 PERSONNEL TRAINING
	.1 Before beginning Work, provide Departmental Representative satisfactory proof that every worker has had instruction and training in hazards of asbestos exposure, in personal hygiene including dress and showers, in entry and exit from Asbestos Work ...
	.2 Instruction and training related to respirators includes, at minimum:
	.1 Proper fitting of equipment.
	.2 Inspection and maintenance of equipment.
	.3 Disinfecting of equipment.
	.4 Limitations of equipment.

	.3 Instruction and training must be provided by competent, qualified person.
	.4 All personnel to have completed the Alberta 16-Hour Occupational Health and Safety for the Asbestos Worker.
	.1 Supervisor must have working experience on at least five projects of similar size and scope, completed within the last three years.



	Part 2 Products
	2.1 MATERIALS
	.1 Polyethylene: minimum 0.15 mm thick unless otherwise specified; in sheet size to minimize joints.
	.2 FR polyethylene: minimum 0.15 mm thick, woven fibre reinforced fabric bonded both sides with polyethylene.
	.3 Tape: fibreglass - reinforced duct tape suitable for sealing polyethylene under both dry conditions and wet conditions using amended water.
	.4 Wetting agent: 50% polyoxyethylene ester and 50% polyoxyethylene ether, or other material approved by [Consultant] [DCC Representative] [Departmental Representative], mixed with water in concentration to provide adequate penetration and wetting of ...
	.5 Waste Containers: contain waste in two separate containers.
	.1 Inner container: 0.15 mm thick sealable polyethylene bag [or where glove bag method is used, glove bag itself].
	.2 Outer container: sealable metal or fibre type where there are sharp objects included in waste material; otherwise outer container may be sealable metal or fibre type or second 0.15 mm thick sealable polyethylene bag.
	.3 Labelling requirements: affix preprinted cautionary asbestos warning, in both official languages, that is visible when ready for removal to disposal site. Label containers in accordance with Asbestos Regulations [29 CFR 1910.1001]. Label in both of...

	.6 Tape: tape suitable for sealing polyethylene to surfaces under both dry and wet conditions using amended water.
	.7 Slow - drying sealer: non-staining, clear, water - dispersible type that remains tacky on surface for at least 8 hours and designed for purpose of trapping residual asbestos fibres.
	.8 Sealer: flame spread and smoke developed rating less than 50 [and be compatible with new fireproofing].
	.9 Encapsulants: Type 2 surface film forming type Class A water based conforming to CAN/CGSB-1.205 and approved by the Fire Commissioner of Canada.


	Part 3 Execution
	3.1 PREPARATION
	.1 Do construction occupational health and safety in accordance with Section 01 35 29 - Health and Safety Requirements.
	.2 Work Areas:
	.1 Shut off and isolate air handling and ventilation systems to prevent fibre dispersal to other building areas during work phase. Seal seams of active return air ducts within Asbestos Work Area.
	.2  The spread of dust from the work area to be prevented by:
	.1 Using enclosures of polyethylene or other suitable material that is impervious to asbestos (including, if the enclosure material is opaque, one or more transparent window areas to allow observation of the entire work area from outside the enclosure...
	.2 Using curtains of polyethylene sheeting or other suitable material that is impervious to asbestos, fitted on each side of each entrance or exit from the work area.

	.3 Put negative pressure system in operation and operate continuously from time first polyethylene is installed to seal openings until final completion of work including final cleanup. Provide continuous monitoring of pressure difference using automat...
	.4 Seal off openings such as corridors, doorways, windows, skylights, ducts, grilles, and diffusers, with polyethylene sheeting sealed with tape.
	.5 Cover floor and wall surfaces with polyethylene sheeting sealed with tape. Use two layers of polyethylene on floors. Cover floors first so that polyethylene extends at least 300 mm up walls then cover walls to overlap floor sheeting.
	.6 Build airlocks at entrances to and exits from work areas so that work areas are always closed off by one curtained doorway when workers enter or exit.
	.7 At each access to work areas install warning signs in both official languages in upper case "Helvetica Medium" letters reading as follows where number in parentheses indicates font size to be used: "CAUTION ASBESTOS HAZARD AREA (25 mm) NO UNAUTHORI...
	.8 After work area isolation, remove heating, ventilating, and air conditioning filters, pack in sealed plastic bags 0.15 mm minimum thick and treat as contaminated asbestos waste. Remove ceiling - mounted objects such as lights, partitions, other fix...
	.9 Where application of water is required for wetting asbestos containing materials, shut off electrical power, provide 24 volt safety lighting and ground fault interrupter circuits on power source for electrical tools, in accordance with applicable C...

	.3  Worker Decontamination Enclosure System:
	.1 Worker Decontamination Enclosure System includes Dirty Room, Shower Room, and Clean Room, as follows:
	.1 Equipment and Access Room: build Dirty Room between Shower Room and work area, with two curtained doorways, one to Shower Room and one to work area. Install waste receptor, and storage facilities for workers' shoes and protective clothing to be rew...
	.2 Shower Room: build Shower Room between Clean Room and Dirty, with two curtained doorways, one to Clean Room and one to Dirty Room. Provide one shower for every five workers. Provide constant supply of hot and cold or warm water. Provide soap, clean...
	.3 Clean Room: build Clean Room between Shower Room and clean areas outside of enclosures, with two curtained doorways, one to outside of enclosures and one to Shower Room. Provide lockers or hangers and hooks for workers' street clothes and personal ...


	.4 Container and Equipment Decontamination Enclosure System:
	.1 Container and Equipment Decontamination Enclosure System consists of Staging Area within work area, Washroom, Holding Room, and Unloading Room. Purpose of system is to provide means to decontaminate waste containers, scaffolding, waste and material...
	.1 Staging Area: designate Staging Area in work area for gross removal of dust and debris from waste containers and equipment, labelling and sealing of waste containers, and temporary storage pending removal to Washroom. Equip Staging Area with curtai...
	.2 Washroom: build Washroom between Staging Area and Holding Room with two curtained doorways, one to Staging Area and one to Holding Room. Provide high - pressure low - volume sprays for washing of waste containers and equipment. Pump waste water thr...
	.3 Holding Room: build Holding Room between Washroom and Unloading Room, with two curtained doorways, one to Washroom and one to Unloading Room. Build Holding Room sized to accommodate at least two waste containers and largest item of equipment used.
	.4 Unloading Room: build Unloading Room between Holding Room and outside, with two curtained doorways, one to Holding Room and one to outside.


	.5  Construction of Decontamination Enclosures:
	.1 Build suitable framing for enclosures or use existing rooms where convenient, and line with polyethylene sheeting sealed with tape. Use two layers of polyethylene on floors.
	.2 Build curtained doorways between enclosures so that when people move through or when waste containers and equipment are moved through doorway, one of two closures comprising doorway always remains closed.

	.6 Maintenance of Enclosures:
	.1 Maintain enclosures in tidy condition.
	.2 Ensure that barriers and polyethylene linings are effectively sealed and taped. Repair damaged barriers and remedy defects immediately upon discovery.
	.3 Visually inspect enclosures at beginning of each working period.

	.7 Do not begin Asbestos Abatement work until:
	.1 Arrangements have been made for disposal of waste.
	.2 For wet stripping techniques, arrangements have been made for containing, filtering, and disposal of waste water.
	.3 Work areas and decontamination enclosures area effectively segregated.
	.4 Tools, equipment, and materials waste containers are on hand.
	.5 Arrangements have been made for building security.
	.6 Warning signs are displayed where access to contaminated areas is possible.
	.7 Notifications have been completed and other preparatory steps have been taken.


	3.2 SUPERVISION
	.1 Minimum of one Supervisor for every ten workers is required.
	.2 Approved Supervisor must remain outside the Asbestos Work Area during disturbance, removal, or other handling of asbestos-containing materials.
	.1 Supervisor must have working experience on at least five projects of similar size and scope, completed within the last three years.


	3.3 ASBESTOS REMOVAL
	.1 Before removing asbestos:
	.1 Prepare site.
	.2 Spray asbestos material with water containing specified wetting agent, using airless spray equipment capable of providing "mist" application to prevent release of fibres. Saturate asbestos material sufficiently to wet it to substrate without causin...

	.2 Remove saturated asbestos material in small sections. Do not allow saturated asbestos to dry out. As it is being removed pack material in sealable plastic bags 0.15 mm minimum thick and place in labelled containers for transport.
	.3 Seal filled containers. Clean external surfaces thoroughly by wet sponging. Remove from immediate working area to Staging Area. Clean external surfaces thoroughly again by wet sponging before moving containers to decontamination Washroom. Wash cont...
	.4 After completion of stripping work, wire brushed and wet sponged surfaces from which asbestos has been removed to remove visible material. During this work keep surfaces wet.
	.5 Where Department Representative decides complete removal of asbestos containing material is impossible due to obstructions such as structural members or major service elements, and provides written direction, encapsulate material as follows:
	.1 Apply surface film forming type sealer to provide 0.635mm minimum dry film thickness over sprayed asbestos surfaces]. Apply using airless spray equipment to avoid blowing off fibres.
	.2 Apply penetrating type sealer to penetrate existing sprayed asbestos surfaces to uniform depth of 25mm minimum. Apply penetrating type sealer to penetrate existing sprayed asbestos surfaces uniformly to substrate.

	.6 After wire brushing and wet sponging to remove visible asbestos, wet clean entire work area including Equipment and Access Room, and equipment used in process.  After inspection by Health and Safety Consultant apply continuous coat of slow drying s...
	.7 Work is subject to visual inspection and air monitoring. Contamination of surrounding areas indicated by visual inspection or air monitoring will require complete enclosure and clean-up of affected areas.
	.8 Cleanup:
	.1 Frequently during Work and immediately after completion of work, clean up dust and asbestos containing waste using HEPA vacuum or by damp mopping.
	.2 Place dust and asbestos containing waste in sealed dust tight waste bags. Treat drop sheets and disposable protective clothing as asbestos waste and wet and fold to contain dust and then place in waste bags.
	.3 Immediately before their removal from Asbestos Work Area and disposal, clean each filled waste bag using damp cloths or HEPA vacuum and place in second clean waste bag.
	.4 Seal and remove double bagged waste from site. Dispose of in accordance with requirements of Provincial and Federal authority having jurisdiction. Supervise dumping and ensure that dump operator is fully aware of hazardous nature of material to be ...
	.5 Perform final thorough clean-up of Asbestos Work Areas and adjacent areas affected by Work using HEPA vacuum.


	3.4 FINAL CLEANUP
	.1 Remove polyethylene sheet by rolling it away from walls to centre of work area. Vacuum visible asbestos containing particles observed during cleanup, immediately, using HEPA vacuum equipment.
	.2 Place polyethylene seals, tape, cleaning material, clothing, and other contaminated waste in plastic bags and sealed labelled waste containers for transport.
	.3 Include in clean-up Work areas, Equipment and Access Room, Washroom, Shower Room, and other contaminated enclosures.
	.4 Include in clean-up sealed waste containers and equipment used in Work and remove from work areas, via Container and Equipment Decontamination Enclosure System, at appropriate time in cleaning sequence.
	.5 Conduct final check to ensure that no dust or debris remains on surfaces as result of dismantling operations and carry out air monitoring again to ensure that asbestos levels in building do not exceed 0.01 fibres/cc. Repeat cleaning using HEPA vacu...
	.6 As work progresses, and to prevent exceeding available storage capacity on site, remove sealed and labelled containers containing asbestos waste and dispose of to authorized disposal area in accordance with requirements of disposal authority. Ensur...

	3.5 RE-ESTABLISHMENT OF OBJECTS AND SYSTEMS
	.1 When cleanup is complete:
	.1 Re-establish objects and furniture moved to temporary locations in course of Work, in their proper positions.
	.2 Re-secure mounted objects removed in course of Work in their former positions.
	.3 Re-establish mechanical and electrical systems in proper working order. Install new filters.
	.4 Repair or replace objects damaged in the course of Work, as directed by Departmental Representative.


	3.6 AIR MONITORING
	.1 From beginning of Work until completion of cleaning operations, the Contractor is to take air samples on daily basis outside and inside Asbestos Work Area(s) in accordance with Provincial Occupational Health and Safety Regulations.
	.1 Contractor will be responsible for monitoring inside enclosure in accordance with applicable Provincial Occupational Health and Safety Regulations.

	.2 Use results of air monitoring inside work area to establish type of respirators to be used. Workers may be required to wear sample pumps for up to full-shift periods.
	.1 If fibre levels are above safety factor of respirators in use, stop abatement, apply means of dust suppression, and use higher safety factor in respiratory protection for persons inside enclosure.
	.2 If air monitoring shows that areas outside work area enclosures are contaminated, enclose, maintain and clean these areas, in same manner as that applicable to Asbestos Work Area

	.3 During course of Work, the Contractor to measure fibre content of air outside work areas by means air samples analyzed by Phase Contrast Microscopy (PCM).
	.1 Stop Work when PCM measurements exceed 0.05 f/cc and correct procedures.

	.4 Final air monitoring to be conducted as follows: After Asbestos Work Area has passed visual inspection and acceptable coat of lock-down agent has been applied to surfaces within enclosure, and appropriate setting period has passed, the Contractor w...
	.1 Final air monitoring results must show fibre levels of less than 0.01 f/cc.
	.2 If air monitoring results show fibre levels in excess of 0.01 f/cc, re-clean work area and apply another acceptable coat of lock-down agent to surfaces.
	.3 Repeat as necessary until fibre levels are less than 0.01 f/cc.


	3.7 INSPECTION
	.1 Perform inspection of Asbestos Work Area to confirm compliance with specification and governing authority requirements. Deviations from these requirements that have not been approved in writing by DCC Representative may result in Work stoppage, at ...
	.2 Health and Safety Consultant will inspect Work for:
	.1 Adherence to specific procedures and materials.
	.2 Final cleanliness and completion.
	.3 No additional costs will be allowed by Contractor for additional labour or materials required to provide specified performance level.

	.3 When asbestos leakage from Asbestos Work Area has occurred or is likely to occur Departmental Representative may order Work shutdown, at no cost to the Government of Canada.
	.1 No additional costs will be allowed by Contractor for additional labour or materials required to provide specified performance level.




	028319 - Lead Containing Paint Abatement
	Part 1 General
	1.1 SUMMARY
	.1 Comply with requirements of this Section when performing following Work:
	.1 Remove and dispose of the following lead-containing paint in poor condition at the Bunkhouse:
	.1 Flaking, lead-containing brown paint applied to the wood siding and trim on the exterior.

	.2 Remove and dispose of the following lead-containing paint in poor condition at Lot 20:
	.1 Flaking, lead-containing white paint applied to the drywall within the basement of the Residence.

	.3 Remove and dispose of the following lead-containing paints in poor condition at Lot 21:
	.1 Flaking, lead-containing white paint applied to the wood deck on the exterior.
	.2 Flaking, lead-containing grey paint applied to the wood deck on the exterior.

	4. Conduct leachate testing on concentrated lead-based paints waste prior to disposal.  Dispose of lead-based paint waste at a licensed landfill in accordance with Alberta User Guide for Waste Managers.


	1.2 RELATED SECTIONS
	.1 Section 02 82 00.01 Asbestos Abatement – Minimum Precautions
	.2 Section 02 82 00.02 Asbestos Abatement – Intermediate Precautions
	.3 Section 02 82 00.03 Asbestos Abatement – Maximum Precautions
	.4 Section 02 84 00 Removal and Disposal of PCBs
	.5    Section 02 91 19 Removal and Disposal of ODS
	.6 Section 02 92 19 Removal and Disposal of Mercury Components
	.7 Section 02 99 00 Removal and Disposal of Radioactive Components

	1.3 REFERENCES
	.1 Department of Justice Canada
	.1 Canadian Environmental Protection Act, 1999 (CEPA).

	.2 Health Canada
	.1 Workplace Hazardous Materials Information System (WHMIS), Material Safety Data Sheets (MSDS).

	.3 Human Resources and Social Development Canada (HRSDC)
	.1 Canada Labour Code Part II, - SOR 86-304 - Occupational Health and Safety Regulations.

	.4 Transport Canada (TC)
	.1 Transportation of Dangerous Goods Act, 1992 (TDGA).

	.5 Canadian Environmental Assessment Act (2012).
	.6 Canadian Environmental Protection Act (1999).
	.7 Alberta Building Code (2006).
	.8 Occupational Health and Safety Bulletin, Lead at the Work Site (2013).
	.9 Alberta Environmental Protection and Enhancement Act (AEPEA).
	.1 Waste Control Regulation 129/1996, with amendments up to and including Alberta Regulation 31/2012.
	.2 Alberta User Guide for Waste Managers.


	1.4 DEFINITIONS
	.1 HEPA vacuum: High Efficiency Particulate Air filtered vacuum equipment with a filter system capable of collecting and retaining fibres greater than 0.3 microns in any direction at 99.97% efficiency.
	.2 Authorized Visitors: Departmental Representatives or designated representatives, and representatives of regulatory agencies.
	.3 Polyethylene: polyethylene sheeting or rip-proof polyethylene sheeting with tape along edges, around penetrating objects over cuts and tears, and elsewhere as required to provide protection and isolation. For protection of underlying surfaces from ...
	.4 Sprayer: garden reservoir type sprayer or airless spray equipment capable of producing mist or fine spray. Must be appropriate capacity for scope of work.
	.5 Action level: employee exposure, without regard to use of respirators, to airborne concentration of lead of 0.05 micrograms per cubic meter of air (0.05 mg/m3) calculated as 8-hour occupational exposure limit (OEL). Minimum precautions for lead aba...
	.6 Competent person: Individual capable of identifying existing lead hazards in workplace taking corrective measures to eliminate them.
	.7 Lead dust: wipe sampling on vertical surfaces and/or horizontal surfaces, dust and debris is considered to be lead contaminated if it contains more than 40 micrograms of lead in dust per square foot.

	1.5 SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Provide proof satisfactory to Departmental Representative that suitable arrangements have been made to dispose of lead-containing paint waste in accordance with requirements of authority having jurisdiction.
	.3 Provide proof of Contractor's General and Environmental Liability Insurance.
	.4  Quality Control:
	.1 Provide Departmental Representative necessary permits for transportation and disposal of lead based paint waste and proof that lead based paint waste has been received and properly disposed.
	.2 Provide proof satisfactory to Departmental Representative that employees have had instruction on hazards of lead exposure, respirator use, dress, and aspects of work procedures and protective measures.


	1.6 QUALITY ASSURANCE
	.1 Regulatory Requirements: comply with Federal, Provincial requirements pertaining to lead paint, provided that in case of conflict among those requirements or with these specifications more stringent requirement applies. Comply with regulations in e...
	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29 - Health and Safety Requirements.
	.2 Safety Requirements: worker and visitor protection.
	.1 Protective equipment and clothing to be worn by workers and visitors in work Area include:
	.1 Respirator NIOSH approved and equipped with replaceable HEPA filter cartridges with an assigned protection factor of 10, acceptable to Authority having jurisdiction. Suitable for type of lead and level of lead dust exposure. Provide sufficient amou...
	.2 Half mask respirator: half-mask particulate respirator with P - series filter, and 99.97 % efficiency could be provided.

	.2 Eating, drinking, chewing, and smoking are not permitted in work area.
	.3 Ensure workers wash hands and face with warm water and antibacterial soap when leaving work area. Facilities for washing are required at the work area.
	.4 Visitor Protection:
	.1 Provide approved respirators to Authorized Visitors to work areas.
	.2 Instruct Authorized Visitors procedures to be followed in entering and exiting work area.




	1.7 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for recycling in accordance with Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
	.2 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Provincial regulations.
	.3 Dispose of lead waste in sealed double thickness 6 mil bags or leak proof drums. Label containers with appropriate warning labels.
	.4 Prepare manifests describing and listing waste being transported from the site. Transport waste in accordance with TDG Regulations. Dispose of waste at a licensed landfill in accordance with Alberta Environment and Parks.

	1.8 EXISTING CONDITIONS
	.1 Reports and information pertaining to lead-containing paint to be handled, removed, or otherwise disturbed and disposed of during this Project are available for inspection.
	.2 Notify Departmental Representative of suspect lead-containing paint discovered during Work and not apparent from drawings, specifications, or report pertaining to Work. Do not disturb such material until instructed by the Departmental Representative.

	1.9 SCHEDULING
	.1 Before beginning Work on this Project, notify the following in writing:
	.1 The licensed landfill the intent to transport and dispose of lead-containing paint.

	.2 Inform sub trades of presence of lead-containing materials identified in Existing Conditions.
	.3 Provide Departmental Representative a copy of notifications prior to start of Work.

	1.10 INSTRUCTION AND TRAINING
	.1 Provide Departmental Representative satisfactory proof that every worker has had instruction and training in hazards of lead exposure, in personal hygiene, in aspects of work procedures, and in use, cleaning, and disposal of respirators.
	.2 Instruction and training related to respirators includes, at minimum:
	.1 Proper fitting of equipment.
	.2 Inspection and maintenance of equipment.
	.3 Disinfecting of equipment.
	.4 Limitations of equipment.

	.3 Instruction and training must be provided by competent, qualified person.
	.4 Supervisory personnel to complete required training.


	Part 2 Products
	2.1 MATERIALS
	.1 Polyethylene 6 mil thick unless otherwise specified; in sheet size to minimize joints.
	.2 Tape: fibreglass - reinforced duct tape suitable for sealing polyethylene under dry conditions and wet conditions using amended water.
	.3 Slow - drying sealer: non-staining, clear, water - dispersible type that remains tacky on surface for at least 8 hours and designed for purpose of trapping residual lead paint residue.
	.4  Lead waste containers: metal or fibre type acceptable to landfill operator with tightly fitting covers and 6 mil thickness sealable polyethylene liners.
	.1 Label containers with pre-printed bilingual cautionary Warning Lead clearly visible when ready for removal to disposal site.



	Part 3 Execution
	3.1 SUPERVISION
	.1 Supervisor must remain at the worksite during disturbance, removal, or handling of lead based paints.

	3.2 PREPARATION
	.1 Remove and store items from the work area to be salvaged or reused.
	.2 Work Area:
	.1 Clean work area using HEPA vacuum. If not practicable, use wet cleaning method. Minimize generation of airborne dust.
	.2 Seal off building openings with polyethylene sheeting and seal with tape.
	.3 Protect floor surfaces with rip-proof polyethylene sheeting.
	.4 Where water application is required for wetting lead containing materials, provide temporary water supply appropriately sized for application of water as required.

	.3 Do not start work until:
	.1 Arrangements have been made for disposal of waste.
	.2 Tools, equipment, and materials waste containers are on site.
	.3 Notifications have been completed and preparatory steps have been taken.


	3.3 LEAD ABATEMENT
	.1 Removal of lead based coatings with non-powered hand tools.
	.2 Remove lead based paint in small sections and pack as it is being removed in sealable 6 mil plastic bags and place in labelled containers for transport.
	.3 Seal filled containers. Clean the external container surfaces thoroughly by wet sponging. Remove from immediate working area to staging area.
	.4 After inspection by Departmental Representative, apply continuous coat of slow drying sealer to surfaces of work area. Do not disturb work area for 8 hours no entry, activity, ventilation, or disturbance during this period.

	3.4 INSPECTION
	.1 Perform inspection to confirm compliance with specification. Deviations from these requirements not approved in writing by Departmental Representative will result in work stoppage, at no cost to Government of Canada.
	.2  Departmental Representative will inspect work for:
	.1 Adherence to specific procedures and materials.
	.2 Final cleanliness and completion.
	.3 No additional costs will be allowed by Contractor for additional labour or materials required to provide specified performance level.




	028400 - PCBs
	Part 1 General
	1.1 SUMMARY
	1. Comply with requirements of this Section when performing the following Work:
	.1 Remove and dispose of PCB-containing ballasts from applicable light fixtures within the Bunkhouse and Lot 21.

	1.2 RELATED SECTIONS
	.1 Section 02 82 00.01 Asbestos Abatement – Minimum Precautions
	.2 Section 02 82 00.02 Asbestos Abatement – Intermediate Precautions
	.3 Section 02 82 00.03 Asbestos Abatement – Maximum Precautions
	.4 Section 02 83 19 Lead-Containing Paint Abatement
	.5    Section 02 91 19 Removal and Disposal of ODS
	.6 Section 02 92 19 Removal and Disposal of Mercury Components
	.7 Section 02 99 00 Removal and Disposal of Radioactive Components

	1.3 REFERENCES
	.1 Perform work in accordance with the recommendations in the following Environment Canada publications:
	.1 Handbook on PCBs in Electrical Equipment by Environment Canada.
	.2 Identification of Fluorescent Lamp Ballasts Containing PCBs, EPS 2/CG/2, April 1986, by Environment Canada.
	.3 Alberta Environmental Protection and Enhancement Act (AEPEA).
	.1 Waste Control Regulation 129/1996, with amendments up to and including Alberta Regulation 31/2012.
	.2 Alberta User Guide for Waste Managers.



	1.4 DEFINITIONS
	.1 Removal means detachment of PCB-containing ballasts from applicable fixtures and includes preparation for disposal as described in this Section.
	.2 Disposal means transportation to specified disposal facility for permanent disposal, or to an approved site for temporary storage and subsequent transportation to the specified permanent disposal facility.

	1.5 CONTRACTOR QUALIFICATIONS
	.1 Persons employed for the removal of ballasts shall be trained in the safe work procedures to do so.  If man-lifts are used to access the ballasts then the operators must be certified to operate the lifts.
	.2 Where contact with liquid PCB is possible, personnel shall be instructed in handling procedures, safety precautions, use of safety equipment and applicable Alberta and Federal legislation and regulation.

	1.6 CONTRACTOR QUALIFICATIONS
	.1 Handling and transportation of hazardous wastes shall be performed by a company registered as a carrier with Alberta Environment and Parks.
	.2 Ensure that all persons involved in handling, packing, loading, transportation, unloading, unpacking and disposal of PCB waste are trained in accordance with the Dangerous Goods Transportation and Handling Act.

	1.7 REGULATORY REQUIREMENTS
	.1 Comply with the following:
	.1 Canadian Environmental Protection Act (Canada);
	.2 Environmental Contaminants Act (Canada);
	.3 Environmental Protection and Enhancement Act (Alberta);
	.4 Ozone Depleting Substances and Halocarbon Regulation (Alberta);
	.5 Transportation of Dangerous Goods Act, 1992 (Canada);
	.6 Dangerous Goods Transportation and Handling Act and Regulations (Alberta);
	.7 Occupational Health and Safety Act, Regulation and Code (Alberta); and
	.8 Other legislation and regulations which apply to the performance of the work of this section.


	1.8 HANDLING AND WORKER PROTECTION
	.1 Require workers to wear PCB resistant gloves in addition to normal work clothing where exposure risk is low.
	.2 Provide workers with additional protective clothing and equipment where contact with liquid PCBs may occur.  Provide clothing and equipment appropriate for the potential level of exposure.


	Part 2 Products
	2.1 MATERIALS
	.1 Absorbent Material:  PCB absorbent material which will create a quasi-solid product which can be swept or shoveled.  Acceptable materials include:
	.2 Disposal Drums:  to CAN/CGSB-43.150-97, steel drum (1A2), 205 litre capacity, minimum 1.2 mm thick sheet steel, fitted with removable steel lids, with lid gaskets made of PCB resistant materials and meeting Transportation of Dangerous Goods Regulat...
	.3 Plastic Bags:  to CAN/CGSB-43.150-97, minimum 150 micrometer thick sheet polyethylene.  Bag seams shall be sufficiently strong to resist pressure and shocks that occur under normal conditions of transport.  Designed and manufactured to contain a ma...


	Part 3 Execution
	3.1 IDENTIFICATION
	.1 Inspect luminaries to identify ballasts containing PCBs.  Take care to accurately identify capacitors and ballasts as PCB type or non-PCB type.
	.2 Following separation, request the Departmental Representative review the luminaries to document accuracy and quantity.

	3.2 REMOVAL OF LUMINARY CAPACITORS
	.1 Remove all PCB containing capacitors and ballasts as follows:
	.1 Light Fixtures:  Remove ballast or capacitor.  If capacitor or ballast is leaking (i.e. black residue) also dispose of the light fixture and any other possibly contaminated components of the light fixture.

	.2 Dispose of non-PCB containing capacitors and ballasts as construction waste.

	3.3 PREPARATION FOR DISPOSAL
	.1 Place contaminated materials into plastic bags.  Close bags securely using ties.  Handle bags containing material to prevent bag puncture.
	.2 Place minimum 75 mm of absorbent material in bottom of drum.
	.3 Place plastic bags containing contaminated material into disposal drum.
	.4 Place capacitors and ballasts into drum with terminals facing up.
	.5 Package PCB contaminated gloves, work clothes and rags in plastic bags and place in drums.
	.6 Seal drums and store in a designated storage area pending transportation and disposal.
	.7 Label drums containing liquid PCB, contaminated material and equipment, with a  Number 4 - Severe Hazard label.
	.8 Each container must be marked in accordance with the Dangerous Goods Transportation and Handling Act, showing the shipping name (polychlorinated biphenyl), the product identification number (UN2315) and a Class 9 label.

	3.4 TRANSPORTATION AND PERMANENT DISPOSAL
	.1 Transport waste PCBs in accordance with the Alberta and Federal legislation and regulations.
	.2 Ensure that all materials are properly packaged and labeled prior to transportation.
	.3 Transport hazardous waste materials in properly placarded vehicles equipped with a rain and windproof box.
	.4 Each load shall be accompanied by a properly completed Transportation of Dangerous Goods Regulation (TDGR) Waste Manifest.  Prepare manifests describing and listing waste being transported from the site. Provide the owner with a copy of each waste ...
	.5 Arrange and pay for permanent disposal of PCBs and PCB contaminated material in an environmentally safe manner at the Alberta Special Waste Treatment Centre, in accordance with Alberta legislation and regulations.



	029119 - ODS
	Part 1 General
	1.1 SUMMARY
	.1 Comply with requirements of this Section when performing following Work:
	.1 Remove and dispose of equipment containing ozone-depleting substances (ODS) from within the Bunkhouse, Lot 20 and 21.


	1.2 RELATED SECTIONS
	.1 Section 02 82 00.01 Asbestos Abatement – Minimum Precautions
	.2 Section 02 82 00.02 Asbestos Abatement – Intermediate Precautions
	.3 Section 02 82 00.03 Asbestos Abatement – Maximum Precautions
	.4 Section 02 83 19 Lead-Containing Paint Abatement
	.5 Section 02 84 00 Removal and Disposal of PCBs
	.6 Section 02 92 19 Removal and Disposal of Mercury Components
	.7 Section 02 99 00 Removal and Disposal of Radioactive Components

	1.3 REFERENCES
	.1 Comply with the following:
	.1 Canadian Environmental Protection Act (Canada);
	.2 Environmental Contaminants Act (Canada);
	.3 Environmental Protection and Enhancement Act (Alberta);
	.4 Ozone Depleting Substances and Halocarbon Regulation (Alberta);
	.5 Transportation of Dangerous Goods Act, 1992 (Canada);
	.6 Dangerous Goods Transportation and Handling Act and Regulations (Alberta);
	.7 Occupational Health and Safety Act, Regulation and Code (Alberta); and
	.8 Other legislation and regulations which apply to the performance of the work of this section.


	1.4 DEFINITIONS
	.1 Removal means draining of all ODS/Halocarbon-containing refrigerants and includes preparation for disposal/recycling as described in this section.
	.2 Disposal/recycling means transportation to a specified disposal/recycling facility for permanent disposal, or to an approved site for temporary storage and subsequent transportation to the specified disposal/recycling facility.

	1.5 GENERAL NOTES
	.1 The Contractor must remove all ODS and Halocarbon containing refrigerants from throughout the facility for identification and disposal. This is to include all refrigerants containing ODS or Halocarbons including but not limited to Chlorofluorocarbo...
	.2 Quantities of all ODS and Halocarbon-containing refrigerants must be verified on site by all bidders prior to submission of tender. The Contractor shall be responsible to obtain all quantifications in areas detailed in this specification for estima...
	.3 Submit waste shipping documents confirming that all ODS/Halocarbon-containing waste will be transported and disposed/recycled in accordance with Alberta Environment and TDG requirements to the Departmental Representative prior to the removal of eac...

	1.6 SCOPE OF WORK
	.1 The scope of work may be generally described as removal and disposal/recycling of all ODS/Halocarbon-containing refrigerants from throughout the Bunkhouse and the Residences at Lots 20 and 21.  The Contractor shall be responsible for the removal of...

	1.7 CONTRACTOR QUALIFICATIONS
	.1 Use a qualified refrigeration specialist for removal and disposal/recycle of ODS/Halocarbon-containing refrigerants.  Prior to collection and removal of ODS/ Halocarbon-containing refrigerants from site, supply the Departmental Representative with ...
	.2 All refrigerants shall be disposed of by the refrigeration specialist.

	1.8 DISPOSAL CONTRACTOR QUALIFICATIONS
	.1 Handling and transportation of ODS/Halocarbon-containing refrigerants must be performed by a hazardous waste company registered as a carrier with Alberta Environment and Parks.
	.2 Carrier of hazardous wastes must have successfully completed a Transportation of Dangerous Goods course, acceptable to the Departmental Representative, within the past three years.
	.3 Submit detailed disposal/recycling procedures including emergency procedures in the event of a spill, and provide the name of the waste carrier and ODS/Halocarbon-containing refrigerants waste disposal/recycling facility to the Departmental Represe...

	1.9 RELATED WORK
	.1 The Contractor must co-ordinate all electrical lockouts and shutdowns/isolations as required by this contract with the Departmental Representative

	1.10  HANDLING AND WORKER PROTECTION
	.1 Require workers to wear chemical resistant gloves when removing ODS/Halocarbon-containing refrigerant where exposure risk is low.
	.2 Provide workers with additional protective clothing and respiratory equipment where contact with ODS/Halocarbon-containing refrigerant may occur. Provide clothing and equipment appropriate for the potential level of exposure. Equipment may include ...


	Part 2 Products (Not Used)
	Part 3 Execution
	3.1 OZONE DEPLETING SUBSTANCES AND HALOCARBON CONTAINING REFRIGERANT
	.1 Locate all units with ODS/Halocarbon-containing refrigerants.
	.2 Refrigerant specialists shall remove all ODS/Halocarbon-containing refrigerants from the system it is used in, and recycle or dispose of properly.
	.3 Absorb all spills with absorptive material and immediately ventilate area.
	.4 Dispose/recycle all ODS/Halocarbon-containing refrigerants components by making disposal/recycle arrangements with a licensed disposal facility.
	.5 Contact the selected ODS/Halocarbon-containing refrigerants disposal/recycle facility to obtain their instructions for packaging, labelling and shipping of the ODS/Halocarbon-containing refrigerants components.
	.6 Provide a copy of the instructions for packaging, labelling and shipping of the ODS/Halocarbon-containing refrigerants components to the Departmental Representative prior to the waste being removed from site.
	.7 Package, label and ship ODS/Halocarbon-containing refrigerants in accordance with the waste disposal/recycling facility’s instructions and in accordance with Alberta and Federal legislation and regulations governing the handling, transportation and...
	.8 Each load shall be accompanied by a properly completed Transportation of Dangerous Goods Regulation (TDGR) Waste Manifest.  Provide the Departmental Representative with a copy of each waste manifest.
	.9 Arrange and pay for disposal/recycling of ODS/Halocarbon-containing refrigerants in an environmentally safe manner.



	029219 - Mercury Components
	Part 1 General
	1.1 SUMMARY
	.1 Comply with requirements of this Section when performing following Work:
	.1 Remove and dispose of mercury-containing fluorescent light tubes throughout the Bunkhouse, and Lots 21 and 22.
	.2 Remove and dispose of mercury-containing capsules in thermostats in the Residences at Lots 21 and 22.


	1.2 RELATED SECTIONS
	.1 Section 02 82 00.01 Asbestos Abatement – Minimum Precautions
	.2 Section 02 82 00.02 Asbestos Abatement – Intermediate Precautions
	.3 Section 02 82 00.03 Asbestos Abatement – Maximum Precautions
	.4 Section 02 83 19 Lead-Containing Paint Abatement
	.5 Section 02 84 00 Removal and Disposal of PCBs
	.6    Section 02 91 19 Removal and Disposal of ODS
	.7 Section 02 99 00 Removal and Disposal of Radioactive Components

	1.3 REFERENCES
	.1 Comply with the following:
	.2 Canadian Environmental Protection Act (Canada);
	.3 Environmental Contaminants Act (Canada);
	.4 Environmental Protection and Enhancement Act (Alberta);
	.5 Ozone Depleting Substances and Halocarbon Regulation (Alberta);
	.6 Transportation of Dangerous Goods Act, 1992 (Canada);
	.7 Dangerous Goods Transportation and Handling Act and Regulations (Alberta);
	.8 Occupational Health and Safety Act, Regulation and Code (Alberta); and
	.9 Other legislation and regulations which apply to the performance of the work of this section.

	1.4 DEFINITIONS
	.1 Removal means detachment of light tubes and thermostat capsules from applicable fixtures and includes preparation for recycling as described in this section.
	.2 Recycle means transportation to a specified recycling facility.

	1.5 GENERAL NOTES
	.1 The Contractor must remove all mercury vapour-containing fluorescent light tubes and thermostat capsules from throughout the Bunkhouse and Residences for identification and recycling.
	.2 Provide to the Departmental Representative copies of MSDS sheets of absorbent materials.
	.3 Submit shipping documents confirming that all mercury vapour-containing fluorescent light tubes and thermostat capsules will be transported in accordance with Alberta Environment and Parks and TDG requirements to the Departmental Representative pri...
	.4 At least 72 hours prior to commencing hazardous materials removal, the Contractor shall submit a detailed schedule for review Departmental Representative prior to the start of work.

	1.6 SCOPE OF WORK
	.1 The scope of work may be generally described as the removal and transportation of all mercury vapour-containing fluorescent light tubes and thermostat capsules from throughout the Bunkhouse and Residences to a designated recycling facility.  The Co...

	1.7 REMOVAL CONTRACTOR QUALIFICATIONS
	.1 Use a qualified electrician to fully isolate all fluorescent lights and thermostats prior to conducting removal, packaging, and making transportation arrangements for recycling of mercury vapour-containing fluorescent light tubes and thermostat cap...

	1.8 RECYCLING CONTRACTOR QUALIFICATIONS
	.1 Handling and transportation of mercury components must be performed by a hazardous waste company registered as a carrier with Alberta Environment and Parks.
	.2 Carrier of hazardous wastes must have successfully completed a Transportation of Dangerous Goods course, acceptable to the Departmental Representative, within the past three years.  72 hours prior to removal of mercury waste from site, supply the D...
	.3 Submit detailed recycling procedures including emergency procedures in the event of a spill, and provide the name of the waste carrier and recycling facility to the Departmental Representative prior to the waste being removed from site.

	1.9 RELATED WORK
	.1 The Contractor must co-ordinate all electrical lockouts and shutdowns/isolations as required by this contract with the Departmental Representative.

	1.10 HANDLING AND WORKER PROTECTION
	.1 Require workers to wear normal work clothing (exposure risk is low).
	.2 Provide workers with half-mask respirators equipped with mercury vapour cartridges as an added protection factor in case the tubes or capsules are accidentally broken.


	Part 2 Products
	.1 Absorbent Material: Mercury absorbent material which may include calcium poly-sulphide or Sulphur based absorbent materials.

	Part 3 Execution
	3.1 Mercury-Containing Equipment
	.1 Locate and remove all mercury vapour-containing light tubes and thermostat capsules to be recycled.
	.2 Place all mercury vapour-containing light tubes and capsules into an impervious container packed with absorptive material.

	3.2 TRANSPORTATION AND RECYCLING
	.1 Transport waste mercury components in accordance with the Alberta and Federal legislation and regulations.
	.2 Ensure that all materials are properly packaged and labelled prior to transportation.
	.3 Recycle mercury vapour-containing light tubes and capsules by making recycling arrangements with a licensed mercury recycling facility.
	.4 Contact the selected mercury recycling facility to obtain their instructions for packaging, labelling, and shipping of the mercury vapour-containing light tubes and capsules.
	.5 Provide a copy of instructions for packaging, labelling, and shipping of the mercury vapour-containing light tubes and capsules to the Departmental Representative prior to the waste being removed from site.
	.6 Package, label, and ship mercury vapour-containing light tubes and capsules in accordance with the waste recycling facility’s instructions and in accordance with Alberta and Federal legislation and regulations governing the handling, transportation...
	.7 Transport hazardous waste materials in properly placarded vehicles.
	.8 Each load shall be accompanied by a properly completed Transportation of Dangerous Goods Regulation (TDGR) Waste Manifest.  Provide the Departmental Representative with a copy of each waste manifest.
	.9 Use an approved hazardous waste company to transport and recycle mercury-vapour-containing light tubes and capsules.
	.10 Arrange and pay for recycling of mercury vapour-containing light tubes and capsules in an environmentally safe manner.



	029900 - Radioactive Components
	Part 1 General
	1.1 SUMMARY
	1. Comply with requirements of this Section when performing the following Work:
	.1 Remove and dispose of smoke detectors with radioactive components within the Bunkhouse, Lot 20 and Lot 21.

	1.2 RELATED SECTIONS
	.1 Section 02 82 00.01 Asbestos Abatement – Minimum Precautions
	.2 Section 02 82 00.02 Asbestos Abatement – Intermediate Precautions
	.3 Section 02 82 00.03 Asbestos Abatement – Maximum Precautions
	.4 Section 02 83 19 Lead-Containing Paint Abatement
	.5 Section 02 84 00 Removal and Disposal of PCBs
	.6 Section 02 91 19 Removal and Disposal of ODS
	.7 Section 02 92 19 Removal and Disposal of Mercury Components

	1.3 REFERENCES
	.1 Comply with the following (current editions):
	.1 Canadian Environmental Protection Act (Canada);
	.2 Environmental Contaminants Act (Canada);
	.3 Environmental Protection and Enhancement Act (Alberta);
	.4 Ozone Depleting Substances and Halocarbon Regulation (Alberta);
	.5 Transportation of Dangerous Goods Act, 1992 (Canada);
	.6 Dangerous Goods Transportation and Handling Act and Regulations (Alberta);
	.7 Occupational Health and Safety Act, Regulation and Code (Alberta); and
	.8 Other legislation and regulations which apply to the performance of the work of this section.


	1.4 DEFINITIONS
	.1 Removal means detachment of radioactive components from applicable smoke detectors and includes preparation for disposal as described in this section.

	1.5 GENERAL NOTES
	.1 The Contractor must remove all smoke detectors scheduled to be impacted by the demolition and renovation activities from the work areas for disposal.
	.2 All submittals are to be forwarded to the Departmental Representative a minimum of 72 hours prior to commencing the project.
	.3 Quantities of all radioactive building components must be verified on site by all bidders prior to submission of tender. The Contractor shall be responsible to obtain all quantifications throughout the site.
	.4 Submit waste shipping documents confirming that all radioactive building components will be transported and disposed/recycled in accordance with Alberta Environment and Parks and TDG requirements to the Environmental Consultant prior to the removal...
	.5 At least 72 hours prior to commencing hazardous materials removal, the Contractor shall submit a detailed schedule for review by Departmental Representative prior to the start of work.

	1.6 SCOPE OF WORK
	.1 The scope of work may be generally described as the removal and disposal of all smoke detectors with radioactive substances from throughout the Bunkhouse, Lot 20 and Lot 21. The Contractor shall be responsible for the removal of all radioactive bui...

	1.7 CONTRACTOR QUALIFICATIONS
	.1 Use a qualified electrician to fully isolate all smoke detectors prior to conducting removal, packaging, and transportation for disposal of each smoke detector with radioactive components.

	1.8 RELATED WORK
	.1 The Contractor must co-ordinate all electrical lockouts and shutdowns/isolations as required by this contract with the Owner.

	1.9 HANDLING AND WORKER PROTECTION
	.1 Require workers to wear normal work clothing (exposure risk is low).


	Part 2 Products (Not Used)
	Part 3 Execution
	3.1 SMOKE DETECTOR REMOVAL
	.1 Disconnect smoke detectors from electrical supply using a qualified electrician.
	.2 Remove radioactive components from smoke detector and identify type and quantity of radioactive component.
	.3 Dispose of remaining smoke detector shell as normal construction waste.
	.4 Dispose of all radioactive smoke detector components as radioactive waste when, smoke detectors:
	.1 contain 5 microcuries (185 kilobecquerels) or more of Americium-241 or any amount of Radium; and
	.2 containing less than 5 microcuries (185 kilobecquerels) of Americium-241 are disposed of in quantities of ten or more.


	3.2 TRANSPORTATION AND RECYCLING
	.1 Dispose/recycle waste radioactive building components by making disposal/recycle arrangement with one of the following radioactive waste disposal facilities:
	.1 Original equipment manufacturer.
	.2 Waste Operations Branch
	Atomic Energy of Canada Ltd.
	Chalk River, Ontario  K0J 1J0
	Contact: (613) 584-3311 for further details.
	.3 Atomic Energy of Canada licensed waste disposal facility.

	.2 Contact the selected disposal/recycle facility to obtain their instructions for packaging, labelling, and shipping of the waste radioactive building components.
	.3 Provide a copy of the instructions for packaging, labelling, and shipping of the waste materials to the Departmental Representative prior to the waste being removed from site.
	.4 Transport waste materials in accordance with the Alberta and Federal legislation and regulations.
	.5 Package, label, and ship waste materials in accordance with the waste disposal/recycling facility’s instructions and in accordance with Alberta and Federal legislation and regulations governing the handling, transportation and disposal/recycling of...
	.6 Transport hazardous materials in properly placarded vehicles equipped with a rain and windproof box.
	.7 Each load shall be accompanied by a properly completed Transportation of Dangerous Goods Regulation (TDRG) Waste Manifest.
	.8 Arrange and pay for disposal/recycle of radioactive building components in an environmentally safe manner.
	.9 Provide copies of the disposal or recycle confirmation information to the Departmental Representative
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	310516
	Part 1 General
	1.1 REFERENCES
	.1 ASTM International
	.1 ASTM D4791, Standard Test Method for Flat Particles, Elongated Particles, or Flat and Elongated Particles in Coarse Aggregate.


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for aggregate materials and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Samples:
	.1 Submit 3 samples.
	.2 Allow continual sampling by Departmental Representative during production.
	.3 Provide Departmental Representative with access to source and processed material for sampling.
	.4 Install sampling facilities at discharge end of production conveyor, to allow Departmental Representative to obtain representative samples of items being produced. Stop conveyor belt when requested by Departmental Representative to permit full cros...
	.5 Provide front end loader or other suitable equipment including trained operator for stockpile sampling as necessary. Move samples to storage place as directed by Departmental Representative.
	.6 Supply new or clean sample bags or containers according appropriate to aggregate materials.
	.7 Pay cost of sampling and testing of aggregates which fail to meet specified requirements.
	.8 Provide water, electric power and propane to Departmental Representative laboratory trailer at production site.

	.4 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements with manufacturer's written instructions.
	.5 Transportation and Handling: handle and transport aggregates to avoid segregation, contamination and degradation.
	.6 Storage: store washed materials or materials excavated from underwater 24 hours minimum to allow free water to drain and for materials to attain uniform water content.


	Part 2 Products
	2.1 MATERIALS
	.1 Aggregate quality: sound, hard, durable material free from soft, thin, elongated or laminated particles, organic material, clay lumps or minerals, free from adherent coatings and injurious amounts of disintegrated pieces or other deleterious substa...
	.2 Flat and elongated particles of coarse aggregate: to ASTM D4791.
	.1 Greatest dimension to exceed 5 times least dimension.

	.3 Fine aggregates satisfying requirements of applicable section to be one, or blend of following:
	.1 Screenings produced in crushing of quarried rock, boulders, gravel or slag.
	.2 Reclaimed asphalt pavement.
	.3 Reclaimed concrete material.

	.4 Coarse aggregates satisfying requirements of applicable section to be one of or blend of following:
	.1 Crushed rock.
	.2 Gravel and crushed gravel composed of naturally formed particles of stone.
	.3 Light weight aggregate, including slag and expanded shale.
	.4 Reclaimed asphalt pavement.
	.5 Reclaimed concrete material.


	2.2 SOURCE QUALITY CONTROL
	.1 Inform Departmental Representative of proposed source of aggregates and provide access for sampling 4 weeks minimum before starting production.
	.2 If materials from proposed source do not meet, or cannot reasonably be processed to meet, specified requirements, locate alternative source.
	.3 Advise Departmental Representative 4 weeks minimum in advance of proposed change of material source.
	.4 Acceptance of material at source does not preclude future rejection if it fails to conform to requirements specified, lacks uniformity, or if its field performance is found to be unsatisfactory.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions are acceptable for topsoil stripping.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with topsoil stripping, only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 PREPARATION
	.1 Topsoil stripping:
	.1 Do not handle topsoil while in wet or frozen condition or in any manner in which soil structure is adversely affected.
	.2 Begin topsoil stripping of areas as indicated as directed by Departmental Representative after area has been cleared of brush, weeds, grasses, and removed from site.
	.3 Strip topsoil to depths as directed by Departmental Representative. Avoid mixing topsoil with subsoil.
	.4 Stockpile in locations as directed by Departmental Representative. Stockpile height not to exceed 2 m.

	.2 Stockpiling:
	.1 Stockpile aggregates on site in locations as indicated unless directed otherwise by Departmental Representative. Do not stockpile on completed pavement surfaces.
	.2 Stockpile aggregates in sufficient quantities to meet project schedules.
	.3 Stockpiling sites to be level, well drained, and of adequate bearing capacity and stability to support stockpiled materials and handling equipment.
	.4 Except where stockpiled on acceptably stabilized areas, provide compacted sand base not less than 300 mm in depth to prevent contamination of aggregate. Stockpile aggregates on ground but do not incorporate bottom 300 mm of pile into Work.
	.5 Separate different aggregates by strong, full depth bulkheads, or stockpile far enough apart to prevent intermixing.
	.6 Do not use intermixed or contaminated materials. Remove and dispose of rejected materials as directed by Departmental Representative within 48 hours of rejection.
	.7 Stockpile materials in uniform layers of thickness as follows:
	.1 Maximum 1.5 m for coarse aggregate and base course materials.
	.2 Maximum 1.5 m for fine aggregate and sub-base materials.
	.3 Maximum 1.5 m for other materials.

	.8 Uniformly spot-dump aggregates delivered to stockpile in trucks and build up stockpile as specified.
	.9 Do not cone piles or spill material over edges of piles.
	.10 Do not use conveying stackers.
	.11 During winter operations, prevent ice and snow from becoming mixed into stockpile or in material being removed from stockpile.


	3.3 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.3 Leave aggregate stockpile site in tidy, well drained condition, free of standing surface water.
	.4 Leave any unused aggregates in neat compact stockpiles as directed by Departmental Representative
	.5 For temporary or permanent abandonment of aggregate source, restore source to condition meeting requirements of authority having jurisdiction.
	.6 Restrict public access to temporary or permanently abandoned stockpiles by means acceptable to Departmental Representative.



	311100
	Part 1 General
	1.1 MEASUREMENT PROCEDURES
	.1 Fixed price payments will be made for:
	.1 Clearing.
	.2 Close cut clearing.
	.3 Clearing isolated trees.
	.4 Grubbing.


	1.2 REFERENCES
	.1 U.S. Environmental Protection Agency (EPA)/Office of Water
	.1 EPA 832R92005, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans and Best Management Practices.


	1.3 DEFINITIONS
	.1 Close-cut clearing consists of cutting off standing trees, brush, scrub, roots, stumps and embedded logs, removing at, or close to, existing grade and disposing of fallen timber and surface debris.
	.2 Clearing isolated trees consists of cutting off to not more than specified height above ground of designated trees, and disposing of felled trees and debris.
	.3 Underbrush clearing consists of removal from treed areas of undergrowth, deadwood, and trees smaller than 50 mm trunk diameter and disposing of fallen timber and surface debris.
	.4 Grubbing consists of excavation and disposal of stumps and roots, boulders and rock fragments of specified size to not less than specified depth below existing ground surface.

	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Samples:
	.1 Submit 3 samples of each material listed below for approval prior to delivery of materials to project site.
	.2 Tree wound paint: one liter can with manufacturer's label.
	.3 Herbicide: one liter can with manufacturer's label.

	.3 Submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.4 Submit manufacturer's installation instructions.

	1.5 QUALITY ASSURANCE
	.1 Do construction occupational health and safety in accordance with Section 01 35 29.06 - Health and Safety Requirements.
	.2 Safety Requirements: worker protection.
	.1 Workers must wear gloves, respirators, dust masks, long sleeved clothing, eye protection, and protective clothing when applying herbicide materials.
	.2 Workers must not eat, drink or smoke while applying herbicide material.
	.3 Clean up spills of preservative materials immediately with absorbent material and safely discard to landfill.


	1.6 STORAGE AND PROTECTION
	.1 Prevent damage to fencing, trees, landscaping, natural features, bench marks, existing buildings, existing pavement, utility lines, site appurtenances, water courses, and root systems of trees which are to remain.
	.1 Repair damaged items to approval of Departmental Representative.
	.2 Replace trees designated to remain, if damaged, as directed by Departmental Representative



	Part 2 Products
	2.1 MATERIALS
	.1 Bituminous based paint of standard manufacture specially formulated for tree wounds.
	.2 Soil Material for Fill:
	.1 Excavated soil material: free of debris, roots, wood, scrap material, vegetable matter, refuse, soft unsound particles, deleterious, or objectionable materials.
	.2 Remove and store soil material for reused.



	Part 3 Execution
	3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to requirements of authorities having jurisdiction.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.2 PREPARATION
	.1 Inspect site and verify with Departmental Representative items designated to remain.
	.2 Locate and protect utility lines: preserve in operating condition active utilities traversing site.
	.1 Notify Departmental Representative immediately of damage to or when unknown existing utility lines are encountered.
	.2 When utility lines which are to be removed are encountered within area of operations, notify Departmental Representative in ample time to minimize interruption of service.

	.3 Notify utility authorities before starting clearing and grubbing.
	.4 Keep roads and walks free of dirt and debris.

	3.3 APPLICATION
	.1 Manufacturer's instructions: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.4 CLEARING
	.1 Clearing includes felling, trimming, cutting of trees into sections and satisfactory disposal of trees and other vegetation designated for removal, including downed timber, snags, brush, and rubbish occurring within cleared areas.
	.2 Clear as directed by Departmental Representative, by cutting at height of not more than 300 mm above ground. In areas to be subsequently grubbed, height of stumps left from clearing operations to be not more than 300 mm above ground surface.
	.3 Cut off branches, cut down trees overhanging area cleared as directed by Departmental Representative.
	.4 Cut off unsound branches on trees designated to remain as directed by Departmental Representative.
	.5 Apply herbicide in accordance with manufacturer's label to top surface of stumps designated not to be removed.

	3.5 CLOSE CUT CLEARING
	.1 Close cut clearing to within 100 mm of ground surface.
	.2 Cut off branches, down trees, overhanging area cleared as directed by Departmental Representative.
	.3 Cut off unsound branches on trees designated to remain as directed by Departmental Representative.

	3.6 ISOLATED TREES
	.1 Cut off isolated trees as directed by Departmental Representative at height of not more than 300 mm above ground surface.
	.2 Grub out isolated tree stumps.
	.3 Prune individual trees as indicated.
	.4 Trim trees designated to be left standing within cleared areas of dead branches 4 cm or more in diameter; and trim branches to heights as indicated.
	.5 Cut limbs and branches to be trimmed close to bole of tree or main branches.
	.6 Paint cuts more than 3 cm in diameter with approved tree wound paint.

	3.7 GRUBBING
	.1 Remove and dispose of roots larger than 7.5 cm in diameter, matted roots, and designated stumps from indicated grubbing areas.
	.2 Grub out stumps and roots to not less than 300 mm below ground surface.
	.3 Grub out visible rock fragments and boulders, greater than 300 mm in greatest dimension, but less than 0.25 m3.
	.4 Fill depressions made by grubbing with suitable material and to make new surface to conform with existing adjacent surface of ground.

	3.8 REMOVAL AND DISPOSAL
	.1 Remove cleared and grubbed materials to disposal area designated by Departmental Representative.
	.2 Cut timber greater than 125 mm diameter to 500 mm lengths and stockpile as indicated. Stockpiled timber becomes property of Departmental Representative.
	.3 Dispose of cleared and grubbed materials by burning.
	.4 Burn only in area designated by Departmental Representative. Burn under constant care of competent watchmen, at such times and so that surrounding vegetation, adjacent property or anything to remain will not be jeopardized.
	.5 Chip and stockpile cleared and grubbed vegetative material on site as directed by Departmental Representative.
	.6 Remove diseased trees identified by Departmental Representative and dispose of this material to approval of Departmental Representative.

	3.9 FINISHED SURFACE
	.1 Leave ground surface in condition suitable for immediate stripping of topsoil to approval of Departmental Representative.

	3.10 CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	311413
	Part 1 General
	1.1 REFERENCES
	.1 U.S. Environmental Protection Agency (EPA)/Office of Water
	.1 EPA 832R92005, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans and Best Management Practices.



	Part 2 Products
	2.1 NOT USED
	.1 Not Used.


	Part 3 Execution
	3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to requirements of authorities having jurisdiction.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.2 STRIPPING OF TOPSOIL
	.1 Ensure that procedures are conducted in accordance with applicable Municipal requirements.
	.2 Remove topsoil before construction procedures commence to avoid compaction of topsoil.
	.3 Handle topsoil only when it is dry and warm.
	.4 Remove vegetation from targeted areas by non-chemical means and dispose of stripped vegetation by alternative disposal.
	.5 Remove brush from targeted area by non-chemical means and dispose of through alternative disposal.
	.6 Strip topsoil by scraper to depths as directed by Departmental Representative.
	.1 Avoid mixing topsoil with subsoil.

	.7 Pile topsoil by mechanical hoe in berms in locations as directed by Departmental Representative
	.1 Stockpile height not to exceed 2.5m.

	.8 Dispose of unused topsoil for later use in location as indicated by Departmental Representative.
	.9 Protect stockpiles from contamination and compaction.
	.10 Cover topsoil that has been piled for long term storage, with trefoil or grass to maintain agricultural potential of soil.

	3.3 PREPARATION OF GRADE
	.1 Verify that grades are correct and notify Departmental Representative if discrepancies occur do not begin work until instructed by.
	.1 Grade area only when soil is dry to lessen soil compaction.
	.2 Grade soil establishing natural contours and eliminating uneven areas and low spots, ensuring positive drainage.


	3.4 PLACING OF TOPSOIL
	.1 Place topsoil only after Departmental Representative has accepted subgrade.
	.2 Spread topsoil during dry conditions in uniform layers not exceeding 250 mm, over unfrozen subgrade free of standing water.
	.3 Establish traffic patterns for equipment to prevent driving on topsoil after it has been spread to avoid compaction.
	.4 Cultivate soil following spreading procedures.

	3.5 SUB-SOILING
	.1 Apply sub-soil, following spreading and cultivating procedures to designated areas to improve drainage and agricultural potential of soil.
	.2 Work sub-soil area following natural grade contour lines, with vibrating sub-soiler to depth of 40 cm.
	.3 Cross sub-soil the area following the first pass.
	.4 Cultivate the soil with a chain harrow to de-clod the soil.

	3.6 CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	312333.01
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 05 16 - Aggregate Materials
	.2 Section 31 32 19.01 – Geotextiles
	.3 Section 33 11 16 - Site Water Utility Distribution Piping
	.4 Section 33 31 13 - Public Sanitary Utility Sewerage Piping

	1.2 MEASUREMENT PROCEDURES
	.1 Excavated materials will be measured in cubic metres in their original location.
	.1 Common excavation quantities measured will be actual volume removed within following limits:
	.1 Width for trench excavation as indicated.
	.2 Width for excavation for structures as indicated.
	.3 Depth from ground elevation, surface of pavement, or surface of sidewalk immediately prior to excavation, to elevation as indicated as by Departmental Representative.

	.2 Rock quantities measured will be actual volume removed within following limits:
	.1 Width for trench excavation as indicated.
	.2 Width for excavation for structures to be bounded by vertical planes up to 500 mm outside of and parallel to neat lines of footings as indicated.
	.3 Depth from rock surface elevations immediately prior to excavation, to elevation as indicated.
	.4 Where design elevation is less than 300 mm below original rock surface, depth will be considered to be 300 mm below original rock surface.
	.5 Volume of individual boulders and rock fragments will be determined by measuring three maximum mutually perpendicular dimensions.


	.2 Sheeting and bracing left in place on direction of Departmental Representative will be measured in square metres of surface area of plane surface of sheeting.
	.3 Shoring, bracing, cofferdams, underpinning and de-watering of excavation will not be measured separately for payment.
	.4 Backfilling to authorized excavation limits will be measured in cubic metres compacted in place for each type of material specified.
	.5 Placing and spreading of topsoil will be measured for payment in cubic metres calculated from cross sections taken in area of excavation from original location.
	.1 If double handling of topsoil is directed by Departmental Representative (stockpiling and later placing), then quantities will be measured twice; on excavation from original location and on excavation from stockpile.


	1.3 REFERENCES
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM C117, Standard Test Method for Material Finer than 0.075 mm (No.200) Sieve in Mineral Aggregates by Washing.
	.2 ASTM C136, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.3 ASTM D422-63, Standard Test Method for Particle-Size Analysis of Soils.
	.4 ASTM D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3) (600 kN-m/m3).
	.5 ASTM D1557, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3) (2,700 kN-m/m3).
	.6 ASTM D4318, Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8.0-GP-2M Sieves, Testing, Woven Wire, Metric.
	.2 .

	.3 Canadian Standards Association (CSA International)
	.1 CAN/CSA-A3000, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
	.1 CSA-A3001, Cementitious Materials for Use in Concrete.

	.2 CSA-A23.1/A23.2, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.


	1.4 DEFINITIONS
	.1 Excavation classes: two classes of excavation will be recognized; common excavation and rock excavation.
	.1 Rock : solid material in excess of 1.00 m3 and which cannot be removed by means of heavy duty mechanical excavating equipment with  0.95 to 1.15  m3 bucket. Frozen material not classified as rock.
	.2 Common excavation: excavation of materials of whatever nature, which are not included under definitions of rock excavation.

	.2 Unclassified excavation: excavation of deposits of whatever character encountered in Work.
	.3 Topsoil:
	.1 Material capable of supporting good vegetative growth and suitable for use in top dressing, landscaping and seeding.
	.2 Material reasonably free from subsoil, clay lumps, brush, objectionable weeds, and other litter, and free from cobbles, stumps, roots, and other objectionable material larger than 25 millimeters in any dimension.

	.4 Waste material: excavated material unsuitable for use in Work or surplus to requirements.
	.5 Borrow material: material obtained from locations outside area to be graded, and required for construction of fill areas or for other portions of Work.
	.6 Recycled fill material: material, considered inert, obtained from alternate sources and engineered to meet requirements of fill areas.
	.7 Unsuitable materials:
	.1 Weak, chemically unstable, and compressible materials.
	.2 Frost susceptible materials:
	.1 Fine grained soils with plasticity index less than 10 when tested to ASTM D4318, and gradation within limits specified when tested to  ASTM D422, ASTM C136 : Sieve sizes to CAN/CGSB-8.0-GP-2M
	.2 Table:
	.3 Coarse grained soils containing more than 20% by mass passing 0.075 mm sieve.


	.8 Unshrinkable fill: very weak mixture of cement, concrete aggregates and water that resists settlement when placed in utility trenches, and capable of being readily excavated.

	1.5 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Quality Control: in accordance with Section 01 45 00 - Quality Control:
	.1 Submit condition survey of existing conditions as described in EXISTING CONDITIONS article of this Section.
	.2 Submit for review by Departmental Representative proposed dewatering methods as described in PART 3 of this Section.
	.3 Submit to Departmental Representative written notice at least 7 days prior to excavation work, to ensure cross sections are taken.
	.4 Submit to Departmental Representative written notice when bottom of excavation is reached.
	.5 Submit to Departmental Representative testing and inspection results as described in PART 3 of this Section.

	.3 Preconstruction Submittals:
	.1 Submit construction equipment list for major equipment to be used in this section prior to start of Work.
	.2 Submit records of underground utility locates, indicating: location plan of existing utilities as found in field, clearance record from utility authority and location plan of relocated and abandoned services, as required.

	.4 Samples:
	.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Inform Departmental Representative at least 4 weeks prior to beginning Work, of proposed source of fill materials and provide access for sampling.
	.3 Submit 70 kg samples of type of fill specified including representative samples of excavated material.
	.4 Ship samples prepaid to Departmental Representative in tightly closed containers to prevent contamination and exposure to elements.


	1.6 EXISTING CONDITIONS
	.1 Buried services:
	.1 Before commencing work verify location of buried services on and adjacent to site.
	.2 Arrange with appropriate authority for relocation of buried services that interfere with execution of work: pay costs of relocating services.
	.3 Remove obsolete buried services within 2 m of foundations: cap cut-offs.
	.4 Size, depth and location of existing utilities and structures as indicated are for guidance only. Completeness and accuracy are not guaranteed.
	.5 Prior to beginning excavation Work, notify applicable Departmental Representative to establish location and state of use of buried utilities and structures. Departmental Representative to clearly mark such locations to prevent disturbance during Work.
	.6 Confirm locations of buried utilities by careful soil hydrovac methods.
	.7 Maintain and protect from damage, water, sewer, gas, electric, telephone and other utilities and structures encountered.
	.8 Where utility lines or structures exist in area of excavation, obtain direction of Departmental Representative before removing or re-routing. Costs for such Work to be paid by Departmental Representative.
	.9 Record location of maintained, re-routed and abandoned underground lines.
	.10 Confirm locations of recent excavations adjacent to area of excavation.

	.2 Existing buildings and surface features:
	.1 Conduct, with Departmental Representative, condition survey of existing buildings, trees and other plants, lawns, fencing, service poles, wires, rail tracks, pavement, survey bench marks and monuments which may be affected by Work.
	.2 Protect existing buildings and surface features from damage while Work is in progress. In event of damage, immediately make repair as directed by Departmental Representative.
	.3 Where required for excavation, cut roots or branches as directed by Departmental Representative in accordance with Section 32 01 90.33 - Tree and Shrub Preservation.



	Part 2 Products
	2.1 MATERIALS
	.1 Type 1 and Type 2 fill: properties to Section 31 05 16 - Aggregate Materials and the following requirements:
	.1 Crushed, pit run or screened stone, gravel or sand.
	.2 Gradations to be within limits specified when tested to ASTM C117. Sieve sizes to CAN/CGSB—GP-2M.
	.3 Table:

	.2 Type 3 fill: selected material from excavation or other sources, approved by Departmental Representative for use intended, unfrozen and free from rocks larger than 75 mm, cinders, ashes, sods, refuse or other deleterious materials.
	.3 Unshrinkable fill: proportioned and mixed to provide:
	.1 Maximum compressive strength of 0.4 MPa at 28 days.
	.2 Maximum cement content of 25 kg/m3 to CSA-A3001, Type GU.
	.3 Minimum strength of 0.07MPa at 24 h.
	.4 Concrete aggregates: to CSA-A23.1/A23.2.
	.5 Cement: Type GU.
	.6 Slump: 75 to 150 mm.

	.4 Shearmat: honeycomb type bio-degradable cardboard 100 mm thick, treated to provide sufficient structural support for poured concrete until concrete cured.
	.5 Geotextiles: to Section 31 32 19.01 - Geotextiles.


	Part 3 Execution
	3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to requirements of authorities having jurisdiction.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.2 SITE PREPARATION
	.1 Remove obstructions, ice and snow, from surfaces to be excavated within limits indicated.
	.2 Cut pavement or sidewalk neatly along limits of proposed excavation in order that surface may break evenly and cleanly in accordance with Section 02 41 13 - Selective Site Demolition.

	3.3 PREPARATION/PROTECTION
	.1 Protect existing features in accordance with Section 01 56 00 - Temporary Barriers and Enclosures and applicable local regulations.
	.2 Keep excavations clean, free of standing water, and loose soil.
	.3 Where soil is subject to significant volume change due to change in moisture content, cover and protect to Departmental Representative approval.
	.4 Protect natural and man-made features required to remain undisturbed. Unless otherwise indicated or located in an area to be occupied by new construction, protect existing trees from damage.
	.5 Protect buried services that are required to remain undisturbed.

	3.4 STRIPPING OF TOPSOIL
	.1 Begin topsoil stripping of areas as directed Departmental Representative after area has been cleared of brush, weeds, and grasses and removed from site.
	.2 Strip topsoil to depths as indicated Departmental Representative.
	.1 Do not mix topsoil with subsoil.

	.3 Stockpile in locations as directed by Departmental Representative.
	.1 Stockpile height not to exceed 2 m and should be protected from erosion.

	.4 Dispose of unused topsoil as directed by Departmental Representative.

	3.5 STOCKPILING
	.1 Stockpile fill materials in areas designated by Departmental Representative.
	.1 Stockpile granular materials in manner to prevent segregation.

	.2 Protect fill materials from contamination.
	.3 Implement sufficient erosion and sediment control measures to prevent sediment release off construction boundaries and into water bodies.

	3.6 DEWATERING AND HEAVE PREVENTION
	.1 Keep excavations free of water while Work is in progress.
	.2 Provide for Departmental Representative review and approval details of proposed dewatering or heave prevention methods, including dikes, well points, and sheet pile cut-offs.
	.3 Avoid excavation below groundwater table if quick condition or heave is likely to occur.
	.1 Prevent piping or bottom heave of excavations by groundwater lowering, sheet pile cut-offs, or other means.

	.4 Protect open excavations against flooding and damage due to surface run-off.
	.5 Dispose of water in accordance with Section 01 35 43 - Environmental Proceduresand in] manner not detrimental to public and private property, or portion of Work completed or under construction.
	.1 Provide and maintain temporary drainage ditches and other diversions outside of excavation limits.


	3.7 EXCAVATION
	.1 Advise Departmental Representative at least 7 days in advance of excavation operations for initial cross sections to be taken.
	.2 Excavate to lines, grades, elevations and dimensions as indicated by Departmental Representative.
	.3 Remove concrete, masonry, paving, walks, demolished foundations and rubble and other obstructions encountered during excavation in accordance with Section 02 41 13 - Selective Site Demolition.
	.4 Excavation must not interfere with bearing capacity of adjacent foundations.
	.5 Do not disturb soil within branch spread of trees or shrubs that are to remain.
	.1 If excavating through roots, excavate by hand and cut roots with sharp axe or saw.

	.6 For trench excavation, unless otherwise authorized by Departmental Representative in writing, do not excavate more than 30 m of trench in advance of installation operations and do not leave open more than 15 m at end of day's operation.
	.7 Keep excavated and stockpiled materials safe distance away from edge of trench as directed by Departmental Representative.
	.8 Restrict vehicle operations directly adjacent to open trenches.
	.9 Dispose of surplus and unsuitable excavated material in approved location off site.
	.10 Do not obstruct flow of surface drainage or natural watercourses.
	.11 Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic matter.
	.12 Notify Departmental Representative when bottom of excavation is reached.
	.13 Obtain Departmental Representative approval of completed excavation.
	.14 Remove unsuitable material from trench bottom including those that extend below required elevations to extent and depth as directed by Departmental Representative.
	.15 Correct unauthorized over-excavation as follows:
	.1 Fill under bearing surfaces and footings with fill concrete or Type 2 fill compacted to not less than 100% of corrected Standard Proctor maximum dry density in accordance with Section 31 05 10 - Corrected Maximum Dry Density for Fill.
	.2 Fill under other areas with Type 2 fill compacted to not less than 98 % of corrected Standard Proctor maximum dry density in accordance with Section 31 05 10 - Corrected Maximum Dry density fir Fill.

	.16 Hand trim, make firm and remove loose material and debris from excavations.
	.1 Where material at bottom of excavation is disturbed, compact foundation soil to density at least equal to undisturbed soil.
	.2 Clean out rock seams and fill with concrete mortar or grout to approval of Departmental Representative.

	.17 Install geotextiles in accordance with Section 31 32 19.01 - Geotextiles.

	3.8 FILL TYPES AND COMPACTION
	.1 Use types of fill as indicated or specified below. Compaction densities are percentages of maximum densities obtained from ASTM D698 in accordance with Section 31 05 10 - Corrected Maximum Dry Density for Fill.
	.1 Exterior side of perimeter walls: use Type 3 fill to subgrade level. Compact to 95% of corrected maximum dry density.
	.2 Within building area: use Type 2 to underside of base course for floor slabs. Compact to 100 % of corrected maximum dry density.
	.3 Under concrete slabs: provide 150 mm compacted thickness base course of Type 1 fill to underside of slab. Compact base course to 100 %.
	.4 Place unshrinkable fill in areas as indicated.


	3.9 BEDDING AND SURROUND OF UNDERGROUND SERVICES
	.1 Place and compact granular material for bedding and surround of underground services as indicated in Section 33 11 16 - Site Water Utility Distribution Piping and Section 33 31 13 - Public Sanitary Utility Sewerage Piping.
	.2 Place bedding and surround material in unfrozen condition.

	3.10 BACKFILLING
	.1 Do not proceed with backfilling operations until completion of following:
	.1 Departmental Representative has inspected and approved installations.
	.2 Departmental Representative has inspected and approved of construction below finish grade.
	.3 Inspection, testing, approval, and recording location of underground utilities.
	.4 Removal of concrete formwork.
	.5 Removal of shoring and bracing; backfilling of voids with satisfactory soil material.

	.2 Areas to be backfilled to be free from debris, snow, ice, water and frozen ground.
	.3 Do not use backfill material which is frozen or contains ice, snow or debris.
	.4 Place backfill material in uniform layers not exceeding 150 mm compacted thickness up to grades indicated. Compact each layer before placing succeeding layer.
	.5 Backfilling around installations:
	.1 Place bedding and surround material as specified elsewhere.
	.2 Do not backfill around or over cast-in-place concrete within 24 hours after placing of concrete.
	.3 Place layers simultaneously on both sides of installed Work to equalize loading. Difference not to exceed 0.3 m.
	.4 Where temporary unbalanced earth pressures are liable to develop on walls or other structures:
	.1 Permit concrete to cure for minimum 14 days or until it has sufficient strength to withstand earth and compaction pressure and approval obtained from Departmental Representative:
	.2 If approved by Departmental Representative, erect bracing or shoring to counteract unbalance, and leave in place until removal is approved by Departmental Representative.


	.6 Place unshrinkable fill in areas as indicated.
	.7 Consolidate and level unshrinkable fill with internal vibrators.
	.8 Install drainage system in backfill as directed by Departmental Representative.

	3.11 RESTORATION
	.1 Upon completion of Work, remove waste materials and debris in accordance to Section 01 74 21 - Construction/Demolition Waste Management and Disposal, trim slopes, and correct defects as directed by Departmental Representative.
	.2 Replace topsoil as directed by Departmental Representative.
	.3 Reinstate lawns to elevation which existed before excavation.
	.4 Reinstate pavements and sidewalks disturbed by excavation to thickness, structure and elevation which existed before excavation.
	.5 Clean and reinstate areas affected by Work as directed by Departmental Representative.
	.6 Use temporary plating to support traffic loads over unshrinkable fill for initial 24 hours.
	.7 Protect newly graded areas from traffic and erosion and maintain free of trash or debris.



	313219.01
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 23 33.01 - Excavating, Trenching and Backfilling

	1.2 MEASUREMENT AND PAYMENT
	.1 Measure geotextiles in square metres of surface covered by material. No allowance will be made for seams and overlaps.

	1.3 REFERENCES
	.1 ASTM International
	.1 ASTM A123/A123M, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	.2 ASTM D4491, Standard Test Methods for Water Permeability of Geotextiles by Permittivity.
	.3 ASTM D4595, Standard Test Method for Tensile Properties of Geotextiles by the Wide-Width Strip Method.
	.4 ASTM D4716, Standard Test Method for Determining the (In-Plane) Flow Rate Per Unit Width and Hydraulic Transmissivity of a Geosynthetic Using a Constant Head.
	.5 ASTM D4751, Standard Test Method for Determining Apparent Opening Size of a Geotextile.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-4.2 No. 11.2, Textile Test Methods - Bursting Strength - Ball Burst Test (Extension of September 1989).
	.2 CAN/CGSB-148.1, Methods of Testing Geotextiles and Complete Geomembranes.
	.1 No.2, Methods of Testing Geosynthetics - Mass per Unit Area.
	.2 No.3, Methods of Testing Geosynthetics - Thickness of Geotextiles.
	.3 No.6.1, Methods of Testing Geotextiles and Geomembranes - Bursting Strength of Geotextiles Under No Compressive Load.
	.4 No.7.3, Methods of Testing Geotextiles and Geomembranes - Grab Tensile Test for Geotextiles.
	.5 No. 10, Methods of Testing Geosynthetics - Geotextiles - Filtration Opening Size.



	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedure.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for geotextiles and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Samples:
	.1 Submit following samples 4 weeks prior to beginning Work.
	.1 Minimum length of 2 m of roll width of geotextile.
	.2 Methods of joining.


	.4 Test and Evaluation Reports:
	.1 Submit copies of mill test data and certificate at least 4 weeks prior to start of Work.


	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements with manufacturer's written instructions.
	.2 Storage and Handling Requirements:
	.1 Store materials off ground, in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect geotextiles from direct sunlight and UV rays.
	.3 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 MATERIAL
	.1 Geotextile: woven synthetic fibre fabric, supplied in rolls.
	.1 Composed of: minimum 85% by mass of polypropylene or polyester with inhibitors added to base plastic to resist deterioration by ultra-violet and heat exposure or 60 days.

	.2 Physical properties:
	.3 Factory seams: sewn in accordance with manufacturer's recommendations.
	.4 Thread for sewn seams: equal or better resistance to chemical and biological degradation than geotextile.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for geotextile material installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 INSTALLATION
	.1 Place geotextile material by unrolling onto graded surface in orientation, manner and locations indicated and retain in position with sandbags.
	.2 Place geotextile material smooth and free of tension stress, folds, wrinkles and creases.
	.3 Place geotextile material on sloping surfaces in one continuous length from toe of slope to upper extent of geotextile.
	.4 Overlap each successive strip of geotextile 600 mm over previously laid strip.
	.5 Protect installed geotextile material from displacement, damage or deterioration before, during and after placement of material layers.
	.6 After installation, cover with overlying layer within 24 hours of placement.
	.7 Replace damaged or deteriorated geotextile to approval of Departmental Representative.
	.8 Place and compact soil layers in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.

	3.3 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.

	3.4 PROTECTION
	.1 Vehicular traffic not permitted directly on geotextile.




	Division 32
	321116.01.small format
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 05 16 - Aggregate Materials.

	1.2 MEASUREMENT AND PAYMENT
	.1 Measure granular sub-base in measured in place by cross section and calculated by average end area method of material incorporated into Work and accepted by Departmental Representative.

	1.3 REFERENCES
	.1 ASTM International
	.1 ASTM C117, Standard Test Methods for Material Finer Than 0.075 mm Sieve in Mineral Aggregates by Washing.
	.2 ASTM C131, Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
	.3 ASTM C136, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.4 ASTM D422, Standard Test Method for Particle-Size Analysis of Soils.
	.5 ASTM D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3).
	.6 ASTM D1557, Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000ft-lbf/ft3) (2,700kN-m/m3).
	.7 ASTM D1883, Standard Test Method for CBR (California Bearing Ratio) of Laboratory Compacted Soils.
	.8 ASTM D4318, Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8-GP-2M Sieves, Testing, Woven Wire, Metric.


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.1 .


	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Storage and Handling Requirements:
	.1 Store materials in accordance with manufacturer's recommendations.
	.2 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 MATERIALS
	.1 Granular sub-base material:  in accordance with Section 31 05 16 - Aggregate Materials and following requirements:
	.1 Crushed, pit run or screened stone, gravel or sand.
	.2 Gradations to be within limits specified when tested to ASTM C-136 and ASTM C117.  Sieve sizes to CAN/CGSB-8-GP-2M
	.3 Table
	.4 Other properties as follows:
	.1 Liquid Limit:  to ASTM D4318, Maximum 25.
	.2 Plasticity Index:  to ASTM D4318, Maximum 6.
	.3 Los Angeles degradation:  to ASTM C131.
	.1 Maximum loss by mass:  45 %.





	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions:  verify conditions of substrate previously installed under other Sections or Contracts are acceptable for granular sub-base  installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 PREPARATION
	.1 Temporary Erosion and Sedimentation Control:
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to requirements of authorities having jurisdiction.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.


	3.3 PLACING
	.1 Place granular sub-base after subgrade is inspected and approved by Departmental Representative.
	.2 Construct granular sub-base to depth and grade in areas indicated.
	.3 Ensure no frozen material is placed.
	.4 Place material only on clean unfrozen surface, free from snow or ice.
	.5 Begin spreading sub-base material on crown line or high side of one-way slope.
	.6 Place granular sub-base materials using methods which do not lead to segregation or degradation.
	.7 For spreading and shaping material, use spreader boxes having adjustable templates or screeds which will place material in uniform layers of required thickness.
	.8 Place material to full width in uniform layers not exceeding 150 mm compacted thickness.
	.1 Departmental Representative may authorize thicker lifts if specified compaction can be achieved.

	.9 Shape each layer to smooth contour and compact to specified density before succeeding layer is placed.
	.10 Remove and replace portion of layer in which material has become segregated during spreading.

	3.4 COMPACTION
	.1 Compaction equipment to be capable of obtaining required material densities.
	.2 Compact to density of not less than 98% maximum dry density in accordance with ASTM D698.
	.3 Shape and roll alternately to obtain smooth, even and uniformly compacted sub-base.
	.4 Apply water as necessary during compaction to obtain specified density.
	.5 In areas not accessible to rolling equipment, compact to specified density with mechanical tampers approved by Departmental Representative.
	.6 Correct surface irregularities by loosening and adding or removing material until surface is within specified tolerance.

	3.5 PROOF ROLLING
	.1 For proof rolling use standard roller of 45400 kg gross mass with four pneumatic tires each carrying 11350 kg and inflated to 620 kPa.  Four tires arranged abreast with centre to centre spacing of 730 mm maximum.
	.2 Obtain written approval from Departmental Representative to use non standard proof rolling equipment.
	.3 Proof roll at level in sub-base as indicated.
	.1 If non standard proof rolling equipment is approved, Departmental Representative will determine level of proof rolling.

	.4 Make sufficient passes with proof roller to subject every point on surface to three separate passes of loaded tire.
	.5 Where proof rolling reveals areas of defective subgrade:
	.1 Remove sub-base and subgrade material to depth and extent as directed by Departmental Representative.
	.2 Backfill excavated subgrade with [sub-base material and compact in accordance with this section.
	.3 Replace sub-base material and compact.

	.6 Where proof rolling reveals areas of defective sub-base, remove and replace in accordance with this section at no extra cost.

	3.6 CLEANING
	.1 Progress Cleaning:  clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning:  upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.

	3.7 SITE TOLERANCES
	.1 Finished sub-base surface to be within 10 mm of elevation as indicated but not uniformly high or low.

	3.8 PROTECTION
	.1 Maintain finished sub-base in condition conforming to this section until succeeding base is constructed, or until granular sub-base is accepted by Departmental Representative.



	321123
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 05 16 – Aggregate Materials
	.2 Section 32 11 16.01- Granular Sub-Base

	1.2 MEASUREMENT AND PAYMENT
	.1 Measure granular base in measured in place by cross section and calculated by average end area method of material incorporated into Work and accepted in writing by Departmental Representative.

	1.3 REFERENCES
	.1 ASTM International
	.1 ASTM C117, Standard Test Methods for Material Finer Than 0.075 mm (No. 200) Sieve in Mineral Aggregates by Washing.
	.2 ASTM C131, Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
	.3 ASTM C136, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.4 ASTM D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3).
	.5 ASTM D1557, Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000ft-lbf/ft3) (2,700kN-m/m3).
	.6 ASTM D1883, Standard Test Method for CBR (California Bearing Ratio) of Laboratory Compacted Soils.
	.7 ASTM D4318, Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8-GP-2M, Sieves, Testing, Woven Wire, Metric.


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Sustainable Design Submittals:
	.1 Erosion and Sedimentation Control: submit copy of erosion and sedimentation control plan in accordance with authorities having jurisdiction.


	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 31 05 16 - Aggregate Materials.


	Part 2 Products
	2.1 MATERIALS
	.1 Granular base: material in accordance with Section 31 05 16 - Aggregate Materials and following requirements:
	.1 Crushed stone or gravel.
	.2 Gradations to be within limits specified when tested to ASTM C136 ASTM C117. Sieve sizes to CAN/CGSB-8-GP-2M.
	.1 Gradation Method #1 to:
	.2 Material to level surface depressions to meet gradation (2) limits in accordance with Method #1.
	.3 Liquid limit: to ASTM D4318, maximum 25
	.4 Plasticity index: to ASTM D4318, maximum 6.
	.5 Los Angeles degradation: to ASTM C131. Max. % loss by weight: 45




	Part 3 Execution
	3.1 PREPARATION
	.1 Temporary Erosion and Sedimentation Control:
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to requirements of authorities having jurisdiction.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.


	3.2 PLACEMENT AND INSTALLATION
	.1 Place granular base after subgrade surface is inspected and approved in writing by Departmental Representative
	.2 Placing:
	.1 Construct granular base to depth and grade in areas indicated.
	.2 Ensure no frozen material is placed.
	.3 Place material only on clean unfrozen surface, free from snow and ice.
	.4 Begin spreading base material on crown line or on high side of one-way slope.
	.5 Place material using methods which do not lead to segregation or degradation of aggregate.
	.6 Place material to full width in uniform layers not exceeding 150 mm compacted thickness.
	.1 Departmental Representative may authorize thicker lifts (layers) if specified compaction can be achieved.

	.7 Shape each layer to smooth contour and compact to specified density before succeeding layer is placed.
	.8 Remove and replace that portion of layer in which material becomes segregated during spreading.

	.3 Compaction Equipment:
	.1 Ensure compaction equipment is capable of obtaining required material densities.

	.4 Compacting:
	.1 Compact to density not less than 98% maximum dry density to ASTM D698.
	.2 Shape and roll alternately to obtain smooth, even and uniformly compacted base.
	.3 Apply water as necessary during compacting to obtain specified density.
	.4 In areas not accessible to rolling equipment, compact to specified density with mechanical tampers approved in writing by Departmental Representative.
	.5 Correct surface irregularities by loosening and adding or removing material until surface is within specified tolerance.

	.5 Proof rolling:
	.1 For proof rolling use standard roller of 45400 kg gross mass with four pneumatic tires each carrying 11350 kg and inflated to 620 kPa. Four tires arranged abreast with centre to centre spacing of 730 mm.
	.2 Obtain written approval from Departmental Representative to use non standard proof rolling equipment.
	.3 Proof roll at level in granular base as indicated.
	.1 If use of non standard proof rolling equipment is approved, Departmental Representative to determine level of proof rolling.

	.4 Make sufficient passes with proof roller to subject every point on surface to three separate passes of loaded tire.
	.5 Where proof rolling reveals areas of defective subgrade:
	.1 Remove base, sub-base and subgrade material to depth and extent as directed by Departmental Representative.
	.2 Backfill excavated subgrade with common material and compact in accordance with Section sub-base material and compact in accordance with Section  32 11 16.01 - Granular Sub-Base.
	.3 Replace sub-base material and compact in accordance with Section 32 11 16.01 - Granular Sub-base.
	.4 Replace base material and compact in accordance with this Section.

	.6 Where proof rolling reveals defective base or sub-base, remove defective materials to depth and extent as directed by Departmental Representative and replace with new materials in accordance with Section 32 11 16.01 - Granular Sub-base and this sec...


	3.3 SITE TOLERANCES
	.1 Finished base surface to be within plus or minus 10 mm of established grade and cross section but not uniformly high or low.

	3.4 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.

	3.5 PROTECTION
	.1 Maintain finished base in condition conforming to this Section until succeeding material is applied or until acceptance by Departmental Representative.



	321216.02
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 05 16 - Aggregate Materials.

	1.2 MEASUREMENT AND PAYMENT
	.1 Asphalt concrete pavement including granular base and sub-base will be measured in square metres of asphalt surface in place.

	1.3 REFERENCES
	.1 ASTM International
	.1 ASTM C88, Standard Test Method for Soundness of Aggregates by Use of Sodium Sulphate or Magnesium Sulphate.
	.2 ASTM C117, Standard Test Method for Material Finer Than 0.075 (No. 200) mm Sieve in Mineral Aggregates by Washing.
	.3 ASTM C123, Standard Test Method for Lightweight Particles in Aggregate.
	.4 ASTM C127, Standard Test Method for Density, Relative Density (Specific Gravity), and Absorption of Coarse Aggregate.
	.5 ASTM C128, Standard Test Method for Density, Relative Density (Specific Gravity), and Absorption of Fine Aggregate.
	.6 ASTM C131, Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
	.7 ASTM C136, Standard Method for Sieve Analysis of Fine and Coarse Aggregates.
	.8 ASTM D698, Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3) (600 kN-m/m3).
	.9 ASTM D995, Standard Specification for Mixing Plants for Hot-Mixed, Hot-Laid Bituminous Paving Mixtures.
	.10 ASTM D1557, Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3) (2,700 kN-m/m3).
	.11 ASTM D1559, Test Method for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus.
	.12 ASTM D2419, Standard Test Method for Sand Equivalent Value of Soils and Fine Aggregate.
	.13 ASTM D3203, Standard Test Method for Percent Air Voids in Compacted Dense and Open Bituminous Paving Mixtures.
	.14 ASTM D4318, Standard Test Method for Liquid Limit, Plastic Limit and Plasticity Index of Soils.
	.15 ASTM D4791, Standard Test Method for Flat Particles, Elongated Particles, or Flat and Elongated Particles in Coarse Aggregate.

	.2 Asphalt Institute (AI)
	.1 AI MS-2, Mix Design Methods for Asphalt Concrete and Other Hot-Mix Types.

	.3 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8-GP-2M, Sieves Testing, Woven Wire, Metric.


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for asphalt paving mix, aggregate, and coatings and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Samples:
	.1 Submit asphalt concrete mix design for review and approval.
	.2 Inform Departmental Representative of proposed source of aggregates and provide access for sampling at least 4 weeks prior to commencing work.
	.3 Submit samples of following materials proposed for use at least 4 weeks prior to commencing work:
	.1 One 5 L container of asphalt cement.


	.4 Test and Evaluation Reports:
	.1 Materials to be tested by accredited testing laboratory, approved by Departmental Representative.
	.2 Submit test certificates showing suitability of materials at least 4 weeks prior to commencing work.


	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements with manufacturer's written instructions.
	.2 Storage and Handling Requirements:
	.1 Store materials in accordance with manufacturer's recommendations.
	.2 Store and protect aggregate from damage.
	.3 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 MATERIALS
	.1 Granular base and sub-base material: to Section 31 05 16 - Aggregate Materials and following requirements:
	.1 Crushed or screened stone, gravel or sand.
	.2 Gradations: within limits specified when tested to ASTM C136 and ASTM C117. Sieve sizes to CAN/CGSB-8-GP-2M.
	.3 Table:
	.4 Granular base aggregates:
	.1 Crushed particles: at least 60% of particles by mass retained on 5 mm sieve to have at least 2 freshly fractured face.
	.2 Liquid limit: to ASTM D4318, maximum 25.
	.3 Plasticity index: to ASTM D4318, maximum 6.


	.2 Asphalt concrete aggregates:
	.1 Coarse aggregate is aggregate retained on 5 mm sieve and fine aggregate is aggregate passing 5 mm sieve when tested to ASTM C117.
	.2 When dryer drum plant or plant without hot screening is used, process fine aggregate through 5 mm sieve and stockpile separately from coarse aggregate.
	.3 Separate stock piles for coarse and fine aggregate are not required for sheet asphalt.
	.4 Do not use aggregates having known polishing characteristics in mixes for surface courses.
	.5 Aggregate: material to Section 31 05 16 - Aggregate Materials and following requirements:
	.1 Crushed stone or gravel.
	.2 Gradations to be within limits specified when tested to ASTM C136 and ASTM C117. Sieve sizes to CAN/CGSB-8-GP-2M.
	.3 Table:
	.4 Sand equivalent: to ASTM D2419, Minimum 45.
	.5 Magnesium Sulphate soundness: to ASTM C88. Max % loss by weight: coarse aggregate 12, fine aggregate 12.
	.6 Los Angeles Degradation: to ASTM C131. Max % loss by weight: coarse aggregate, 32.
	.7 Absorption: to ASTM C127. Max % by weight: coarse aggregate, 1.75.
	.8 Lightweight particles: to ASTM C123. Max % by mass, with less than 1.95. Relative density (formally Specific Gravity): 1.5.
	.9 Flat and elongated particles: to ASTM D4791, (with length to thickness ratio greater than 5): Max % by weight: coarse aggregate, 10.
	.10 Regardless of compliance with specified physical requirements, fine aggregates may be accepted or rejected on basis of past field performance.


	.3 Mineral filler for asphalt concrete:
	.1 Finely ground particles of limestone, hydrated lime, Portland cement or other approved non-plastic mineral matter, thoroughly dry and free from lumps.
	.2 Add mineral filler when necessary to meet job mix aggregate gradation or as directed by Departmental Representative to improve mix properties.

	.4 Asphalt cement: to PG 58-31.
	.5 Asphalt prime: to SS-1
	.6 Sand blotter: clean granular material passing 5 mm sieve and free from organic matter or other deleterious materials.

	2.2 EQUIPMENT
	.1 Pavers: mechanical self-powered pavers capable of spreading mix within specified tolerances, true to line, grade and crown indicated.
	.2 Rollers: sufficient number of rollers of type and weight to obtain specified density of compacted mix.
	.3 Vibratory rollers for parking lots and driveways:
	.1 Minimum drum diameter: 750 mm.
	.2 Maximum amplitude of vibration (machine setting): 0.5  mm for lifts less than 40 mm thick.

	.4 Haul trucks: of sufficient number and of adequate size, speed and condition to ensure orderly and continuous operation and as follows:
	.1 Boxes with tight metal bottoms.
	.2 Covers of sufficient size and weight to completely cover and protect asphalt mix when truck fully loaded.
	.3 In cool weather or for long hauls, insulate entire contact area of each truck box.

	.5 Suitable hand tools.

	2.3 MIX DESIGN
	.1 Mix design to AI MS-2.
	.2 Job mix formula to be provided and approved by Departmental Representative.
	.3 Design of mix: by Marshall method to requirements below:
	.1 Compaction blows on each face of test specimens: 50.
	.2 Mix physical requirements:
	.3 Measure physical requirements as follows:
	.1 Marshall load and flow value: to ASTM D1559.
	.2 Compute void properties on basis of bulk specific gravity of aggregate to ASTM C127 and ASTM C128. Make allowance for volume of asphalt absorbed into pores of aggregate.
	.3 Air voids: to ASTM D3203.
	.4 Voids in mineral aggregate: to AI MS-2, chapter 4.
	.5 Index of Retained Stability: measure in accordance with Section 32 12 10 - Marshall Immersion Test for Bitumen.

	.4 Do not change job-mix without prior approval of Departmental Representative. When change in material source proposed, new job-mix formula will be provided to be approved by Departmental Representative.
	.5 Return plant dust collected during processing to mix in quantities acceptable to Departmental Representative.



	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for asphalt paving installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 SUBGRADE PREPARATION AND INSPECTION
	.1 Temporary Erosion and Sedimentation Control:
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to requirements of authorities having jurisdiction.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	.2 Obtain written approval of subgrade by Departmental Representative before placing granular sub-base.

	3.3 GRANULAR SUB-BASE AND GRANULAR BASE
	.1 Place granular base and sub-base material on clean unfrozen surface, free from snow and ice.
	.2 Place granular base and sub-base to compacted thicknesses as indicated. Do not place frozen material.
	.3 Place in layers not exceeding 150 mm compacted thickness. Compact to density not less than 98 % maximum dry density in accordance with ASTM D698.
	.4 Finished base surface to be within 10 mm of specified grade, but not uniformly high or low.

	3.4 ASPHALT PRIME
	.1 Cutback asphalt:
	.1 Apply cutback asphalt prime to granular base, at rate directed by Departmental Representative but do not exceed 2.2 L/m2.
	.2 Apply on dry surface, unless otherwise directed by Departmental Representative.

	.2 Emulsified asphalt:
	.1 Dilute asphalt emulsion with clean water at 1:1 ratio for application. Mix thoroughly by pumping or other method approved in writing by Departmental Representative.
	.2 Apply diluted asphalt emulsion at rate directed by Departmental Representative but do not exceed 5 L/m2.
	.3 Apply on damp surface unless directed by Departmental Representative.

	.3 Do not apply primer when air temperature is below 5 degrees C or when rain is forecast within 2 hours.
	.4 If asphalt prime fails to cure within 24 hours, spread sand blotter material in amounts required to absorb excess material. Sweep and remove excess blotter material.

	3.5 PLANT AND MIXING REQUIREMENTS
	.1 In accordance with ASTM D995.

	3.6 ASPHALT CONCRETE PAVING
	.1 Obtain written approval of primer from Departmental Representative before placing asphalt mix.
	.2 Place asphalt mix only when base or previous course is dry and air temperature is above 5 degrees C.
	.3 Place asphalt concrete in one lift.
	.4 Minimum 135 degrees C mix temperature required when spreading.
	.5 Maximum 160 degrees C mix temperature permitted at any time.
	.6 Compact each course with roller as soon as it can support roller weight without undue cracking or displacement.
	.7 Compact parking lot and driveway asphalt concrete to density not less than 98 % of density obtained with Marshall specimens prepared in accordance with ASTM D1559 from samples of mix being used. Roll until roller marks are eliminated.
	.8 Keep roller speed slow enough to avoid mix displacement and do not stop roller on fresh pavement.
	.9 Moisten roller wheels with water to prevent pick up of material.
	.10 Compact mix with hot tampers or other equipment approved in writing by Departmental Representative in areas inaccessible to roller.
	.11 Finish surface to be within 10 mm of design elevation and with no irregularities greater than 10 mm in 4.5 m.
	.12 Repair areas showing checking, rippling or segregation as directed by Departmental Representative

	3.7 JOINTS
	.1 Remove surplus material from surface of previously laid strip. Do not deposit on surface of freshly laid strip.
	.2 Paint contact surfaces of existing structures such as manholes, curbs or gutters with bituminous material prior to placing adjacent pavement.
	.3 For cold joints, cut back to full depth vertical face and tack face with hot asphalt.
	.4 For longitudinal joints, overlap previously laid strip with spreader by 150 mm.

	3.8 TESTING
	.1 Inspection and testing of asphalt pavement will be carried out by designated testing laboratory in accordance with Section 01 45 00 - Quality Control.

	3.9 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.

	3.10 PROTECTION
	.1 Keep vehicular traffic off newly paved areas until paving surface temperature has cooled below 38 degrees C.
	.1 Do not permit stationary loads on pavement until 24 hours after placement.

	.2 Provide access to buildings as required.
	.1 Arrange paving schedule so as not to interfere with normal use of premises.




	321615
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 02 81 01 - Hazardous Materials
	.2 Section 01 47 15 - Sustainable Requirements: Construction.
	.3 Section 01 47 17 - Sustainable Requirements: Contractor's Verification.
	.4 Section 03 30 00 - Cast-in-Place Concrete.
	.5 Section 03 20 00 - Concrete Reinforcing
	.6 Section 31 05 16 - Aggregate Materials
	.7 Section 31 23 33.01 - Excavating, Trenching and Backfilling

	1.2 REFERENCES
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM C117, Standard Test Method for Materials Finer than 0.075 mm (No. 200) Sieve in Mineral Aggregates by Washing.
	.2 ASTM C136, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.3 ASTM D698, Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600 kN-m/m3).

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-3.3, Kerosene, Amend. No. 1, National Standard of Canada.
	.2 CAN/CGSB-8-GP-2M, Sieves, Testing, Woven Wire, Metric.

	.3 Canadian Standards Association (CSA International)
	.1 CSA-A23.1-A23.2, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data: submit WHMIS MSDS in accordance with Section 02 81 01 - Hazardous Materials.
	.3 Inform Departmental Representative of proposed source of materials and provide access for sampling at least 4 weeks prior to commencing work.
	.4 If materials have been tested by accredited testing laboratory or testing laboratory approved by  Departmental Representative within previous 2 months and have passed tests equal to requirements of this specification, submit test certificates from ...


	Part 2 Products
	2.1 SUSTAINABLE REQUIREMENTS
	.1 Materials and products in accordance with Section 01 47 15 - Sustainable Requirements: Construction.
	.2 Do verification requirements in accordance with Section 01 47 17 - Sustainable Requirements: Contractor's Verification.

	2.2 MATERIALS
	.1 Concrete mixes and materials: in accordance with Section 03 30 00 - Cast-in-Place Concrete.
	.2 Reinforcing steel: in accordance with Section 03 20 00 - Concrete Reinforcing.
	.3 Curing Compound: in accordance with Section 03 30 00 - Cast-in-Place Concrete.
	.4 Granular base: material to Section 31 05 16 - Aggregate Materials following requirements:
	.1 Type 1, 2 or 3 fill.
	.2 Crushed stone or gravel.
	.3 Gradations: within limits specified when tested to ASTM C136 and ASTM C117. Sieve sizes to CAN/CGSB-8-GP-2M.

	.5 Non-staining mineral type form release agent: chemically active release agents containing compounds that react with free lime to provide water-soluble soap.
	.6 Fill material: to Section 31 05 16 - Aggregate Materials following requirements:
	.1 Type 3.
	.2 Crushed stone or gravel.
	.3 Gradations: within limits specified when tested to ASTM C136 and ASTM C117. Sieve sizes to CAN/CGSB-8-GP-2M.



	Part 3 Execution
	3.1 GRADE PREPARATION
	.1 Do grade preparation work in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.
	.2 Construct embankments using excavated material free from organic matter or other objectionable materials.
	.1 Dispose of surplus and unsuitable excavated material in approved location off site.

	.3 When constructing embankment provide for minimum 300 mm shoulders, where applicable, outside of neat lines of concrete.
	.4 Place fill in maximum 150 mm layers and compact to at least 98% of maximum dry density to ASTM D698.

	3.2 GRANULAR BASE
	.1 Obtain Departmental Representative's approval of subgrade before placing granular base.
	.2 Place granular base material to lines, widths, and depths as indicated.
	.3 Compact granular base in maximum 150 mm layers to at least 98% of maximum density to ASTM D698.

	3.3 CONCRETE
	.1 Obtain Departmental Representative approval of granular base and reinforcing steel prior to placing concrete.
	.2 Do concrete work in accordance with Section 03 30 00 - Cast-in-Place Concrete.
	.3 Immediately after floating, give sidewalk surface uniform broom finish to produce regular corrugations not exceeding 3  mm deep, by drawing broom in direction normal to centre line.
	.4 Provide edging as indicated with 10 mm radius edging tool.
	.5 Slip-form pavers equipped with string line system for line and grade control may be used if quality of work acceptable to Departmental Representative can be demonstrated. Hand finish surfaces when directed by Departmental Representative.

	3.4 TOLERANCES
	.1 Finish surfaces to within 3 mm in 3 m as measured with 3 m straightedge placed on surface.

	3.5 EXPANSION AND CONTRACTION JOINTS
	.1 Install tooled transverse contraction joints after floating, when concrete is stiff, but still plastic, at intervals of 1.5 m.
	.2 Install expansion joints at intervals of 6 m.
	.3 When sidewalk is adjacent to curb, make joints of curb, gutters and sidewalk coincide.

	3.6 ISOLATION JOINTS
	.1 Install isolation joints around manholes and catch basins and along length adjacent to concrete curbs, catch basins, buildings, or permanent structure.
	.2 Install joint filler in isolation joints in accordance with Section 03 30 00 - Cast-in-Place Concrete.
	.3 Seal isolation joints with sealant approved by Departmental Representative.

	3.7 CURING
	.1 Cure concrete by adding moisture continuously in accordance with CSA-A23.1/A23.2 to exposed finished surfaces for at least 1 day after placing, or sealing moisture in by curing compound as directed by Departmental Representative.
	.2 Where burlap is used for moist curing, place two prewetted layers on concrete surface and keep continuously wet during curing period.
	.3 Apply curing compound evenly to form continuous film, in accordance with manufacturer's requirements.

	3.8 BACKFILL
	.1 Allow concrete to cure for 7 days prior to backfilling.
	.2 Backfill to designated elevations with material as directed by Departmental Representative.
	.1 Compact and shape to required contours as directed by Departmental Representative


	3.9 CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	321723
	Part 1 General
	1.1 1MEASUREMENT FOR PAYMENT
	.1 Pavement marking: measured by lump sum.
	.2 Pavement marking including reflective glass beads: measured by lump sum.

	1.2 REFERENCES
	.1 Master Painters Institute (MPI)
	.1 Architectural Painting Specification Manual
	.1 MPI #32 Traffic Markings Paint, Alkyd.



	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's printed product literature and data sheets for pavement markings and include product characteristics, performance criteria, physical size, finish and limitations.
	.2 Submit 1 copies of WHMIS MSDS in accordance with Section 01 35 29.06 - Health and Safety Requirements.

	.3 Samples:
	.1 Submit to DCC Representative following material sample quantities at least 4 weeks prior to commencing work.
	.1 Two 1 L samples of each type of paint.
	.2 Sampling to MPI Painting Manual.

	.2 Mark samples with name of project and its location, paint manufacturer's name and address, name of paint, MPI specification number and formulation number and batch number.


	1.4 CLOSEOUT SUBMITTALS
	.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials off ground in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect specified materials from nicks, scratches, and blemishes.
	.3 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 MATERIALS
	.1 Paint and Markings:
	.1 To MPI #32, Alkyd zone/traffic marking.
	.2 Paints: in accordance with MPI recommendation for surface conditions.
	.3 Colour: to MPI listed, white.
	.4 Upon request, Departmental Representative will supply qualified product list of paints applicable to work. Qualified paints may be used but Departmental Representative reserves right to perform further tests.

	.2 Thinner: to MPI listed manufacturer.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify conditions of substrates and surfaces to receive pavement markings previously installed under other Sections or Contracts are acceptable for product installation in accordance with MPI instructions prior to paveme...
	.1 Visually inspect substrate in presence of Departmental Representative.

	.2 Pavement surface: dry, free from water, frost, ice, dust, oil, grease and other deleterious materials.
	.3 Proceed with Work only after unacceptable conditions have been rectified.

	3.2 EQUIPMENT REQUIREMENTS
	.1 Paint applicator: approved pressure type with positive shut-off distributor capable of applying paint in single, double and dashed lines and capable of applying marking components uniformly, at rates specified, and to dimensions as indicated.

	3.3 APPLICATION
	.1 Pavement markings: laid out by DCC Representative
	.2 Unless otherwise approved by Departmental Representative apply paint only when air temperature is above 10 degrees C, wind speed is less than 60 km/h and no rain is forecast within next 4 hours.
	.3 Apply traffic paint evenly at rate of 3 m2/L.
	.4 Do not thin paint unless approved by Departmental Representative
	.5 Symbols and letters to dimensions indicated.
	.6 Paint lines of uniform colour and density with sharp edges.
	.7 Thoroughly clean distributor tank before refilling with paint of different colour.

	3.4 TOLERANCE
	.1 Paint markings: within plus or minus 12 mm of dimensions indicated.
	.2 Remove incorrect markings in accordance with Section 32 01 11.01 - Pavement Cleaning and Marking Removal.

	3.5 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.


	3.6 PROTECTION
	.1 Protect pavement markings until dry.
	.2 Repair damage to adjacent materials caused by pavement marking application.



	323700
	Part 1  General
	1.1 RELATED REQUIREMENTS
	.1 Section 32 91 19 – Topsoil Placement and Grading

	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for site furniture and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Shop Drawings:
	.1 Submit shop drawings indicating dimensions, sizes, assembly, anchorage and installation details for each furnishing specified.


	1.3 CLOSEOUT SUBMITTALS
	.1 Submit maintenance data for care and cleaning of site furnishings for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Delivery and Acceptance Requirements:  deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.2 Storage and Handling Requirements:
	.1 Store materials off ground in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect site furnishings from nicks, scratches, and blemishes.
	.3 Replace defective or damaged materials with new.

	.3 Packaging Waste Management:  remove for reuse or return to manufacturer.


	Part 2  Products
	2.1 PICNIC TABLE
	.1 Picnic table to be supplied by Departmental Representative.
	.2 Contractor to supply precast concrete footings, fittings required and material for table pads.
	.3 Contractor to install as per details on drawings.
	.4 All steel components to be powder coat finish. Colour: Black

	2.2  BICYCLE RACK
	.1 Supply and install as per details on drawings.
	.2 All steel components to be powder coat finish. Colour: Black


	Part 3  Execution
	3.1 EXAMINATION
	.1 Verification of Conditions:  verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for exterior site furnishing installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 PREPARATION
	.1 Locate and protect utility lines.
	.2 Notify and acquire written acknowledgment from utility authorities before beginning installation Work

	3.3 INSTALLATION
	.1 Assemble furnishings in accordance with manufacturer's written recommendations.
	.2 Install site furnishing true, plumb, firmly supported, as indicated on details.
	.3 Touch-up damaged finishes to approval of Departmental Representative.

	3.4 CLEANING
	.1 Progress Cleaning:  clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning:  upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.

	3.5 PROTECTION
	.1 Protect installed products and components from damage during construction.
	.2 Repair damage to adjacent materials caused by site furnishings installation.



	329119
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 32 92 20 – Mechanical Seeding.
	.2 Section 32 93 10 – Trees, Shrubs and Ground Cover Planting

	1.2 PAYMENT
	.1 Testing of topsoil: Departmental Representative will pay cost of tests as required.

	1.3 REFERENCES
	.1 Agriculture and Agri-Food Canada
	.1 The Canadian System of Soil Classification, Third Edition, 1998.

	.2 Canadian Council of Ministers of the Environment
	.1 PN1340-2005, Guidelines for Compost Quality.


	1.4 DEFINITIONS
	.1 Compost:
	.1 Mixture of soil and decomposing organic matter used as fertilizer, mulch, or soil conditioner.
	.2 Compost is processed organic matter containing 40% or more organic matter as determined by Walkley-Black or Loss On Ignition (LOI) test.
	.3 Product must be sufficiently decomposed (i.e. stable) so that any further decomposition does not adversely affect plant growth (C:N ratio below 25), and contain no toxic or growth inhibiting contaminates.
	.4 Composed bio-solids to: CCME Guidelines for Compost Quality, Category (A).


	1.5 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Quality control submittals :
	.1 Soil testing: submit certified test reports showing compliance with specified performance characteristics and physical properties as described in PART 2 - SOURCE QUALITY CONTROL.
	.2 Certificates: submit product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.


	1.6 QUALITY ASSURANCE
	.1 Pre-installation meetings: conduct pre-installation meeting to verify project requirements, installation instructions and warranty requirements.

	1.7 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse or recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Divert unused soil amendments from landfill to official hazardous material collections site approved by Departmental Representative.
	.3 Do not dispose of unused soil amendments into sewer systems, into lakes, streams, onto ground or in locations where it will pose health or environmental hazard.


	Part 2 Products
	2.1 TOPSOIL
	.1 Reuse existing topsoil stripped from site.
	.2 If additional topsoil is required source to be approved by Departmental Representative.
	.3 Topsoil for seeded areas and planting beds : mixture of particulates, micro organisms and organic matter which provides suitable medium for supporting intended plant growth.
	.1 Soil texture based on The Canadian System of Soil Classification, to consist of 20 to 70 % sand, minimum 7 % clay, and contain 2 to 10 % organic matter by weight.
	.2 Contain no toxic elements or growth inhibiting materials.
	.3 Finished surface free from:
	.1 Debris and stones over 50 mm diameter.
	.2 Course vegetative material, 10 mm diameter and 100 mm length, occupying more than 2% of soil volume.

	.4 Consistence: friable when moist.


	2.2 SOIL AMENDMENTS
	.1 Fertilizer:
	.1 To be as recommend in soil test analysis.
	.2 Fertility: major soil nutrients present in following amounts:
	.3 Nitrogen (N): 20 to 40 micrograms of available N per gram of topsoil.
	.4 Phosphorus (P): 40 to 50 micrograms of phosphate per gram of topsoil.
	.5 Potassium (K): 75 to 110 micrograms of potassium per gram of topsoil.
	.6 Calcium, magnesium, sulfur and micro-nutrients present in balanced ratios to support germination and/or establishment of intended vegetation.
	.7 Ph value: 6.5 to 8.0.

	.2 Peatmoss:
	.1 Derived from partially decomposed species of Sphagnum Mosses.
	.2 Elastic and homogeneous, brown in colour.
	.3 Free of wood and deleterious material which could prohibit growth.
	.4 Shredded particle minimum size: 5 mm.

	.3 Sand: washed coarse silica sand, medium to course textured.
	.4 Organic matter: composted, unprocessed organic matter, such as rotted manure, hay, straw, bark residue or sawdust, meeting the organic matter, stability and contaminant requirements.
	.5 Limestone:
	.1 Ground agricultural limestone as required by soil test analysis.
	.2 Gradation requirements: percentage passing by weight, 90% passing 1.0 mm sieve, 50% passing 0.125 mm sieve.

	.6 Fertilizer: industry accepted standard medium containing nitrogen, phosphorous, potassium and other micro-nutrients suitable to specific plant species application as defined by soil test analysis.

	2.3 SOURCE QUALITY CONTROL
	.1 Advise Departmental Representative of sources of topsoil to be utilized with sufficient lead time for testing.
	.2 Contractor is responsible for amendments to supply topsoil as specified.
	.3 Soil testing by recognized testing facility for PH, P and K, and organic matter.
	.4 Testing of topsoil will be carried out by testing laboratory designated by Departmental Representative.
	.1 Soil sampling, testing and analysis to be in accordance with Provincial standards.



	Part 3 Execution
	3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to sediment and erosion control plan, specific to site.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.2 STRIPPING OF TOPSOIL
	.1 Begin topsoil stripping of areas as indicated after area has been cleared of brush, weeds and grasses and removed from site.
	.2 Strip topsoil to depths as directed by Departmental Representative.
	.1 Avoid mixing topsoil with subsoil where textural quality will be moved outside acceptable range of intended application.

	.3 Stockpile in locations as directed by Departmental Representative.
	.1 Stockpile height not to exceed 2 m.

	.4 Disposal of unused topsoil is to be in an environmentally responsible manner as directed by Departmental Representative.
	.5 Protect stockpiles from contamination and compaction.

	3.3 PREPARATION OF EXISTING GRADE
	.1 Verify that sub-grades are correct.
	.1 If discrepancies occur, notify Departmental Representative and do not commence work until instructed by Departmental Representative.

	.2 Grade soil, eliminating uneven areas and low spots, ensuring positive drainage.
	.3 Remove debris, roots, branches, stones in excess of 50 mm diameter and other deleterious materials.
	.1 Remove soil contaminated with calcium chloride, toxic materials and petroleum products.
	.2 Remove debris which protrudes more than 50 mm above surface.
	.3 Dispose of removed material off site.

	.4 Cultivate entire area which is to receive topsoil to minimum depth of 100 mm.
	.1 Cross cultivate those areas where equipment used for hauling and spreading has compacted soil.


	3.4 PLACING AND SPREADING OF TOPSOIL/PLANTING SOIL
	.1 Place topsoil after Departmental Representative.
	.2 Spread topsoil in uniform layers not exceeding 150 mm.
	.3 Spread topsoil as indicated to following minimum depths after settlement.
	.1 150 mm for seeded areas.
	.2 500 mm for shrub beds.

	.4 Manually spread topsoil/planting soil around trees, shrubs and obstacles.

	3.5 SOIL AMENDMENTS
	.1 For planting beds and turf : apply and thoroughly mix soil amendments into full specified depth of topsoil at following rates:
	.1 10 m3 of compressed peatmoss per 100 m3 of topsoil.
	.2 Confirm tonnes of sand per 100 m3 of topsoil or as recommended as per soil analysis.
	.3 Confirm tonnes of lime per hectare of topsoiled area as recommended by soil analysis.


	3.6 FINISH GRADING
	.1 Grade to eliminate rough spots and low areas and ensure positive drainage.
	.1 Prepare loose friable bed by means of cultivation and subsequent raking.

	.2 Consolidate topsoil to required bulk density using equipment approved by Departmental Representative.
	.1 Leave surfaces smooth, uniform and firm against deep footprinting.


	3.7 ACCEPTANCE
	.1 Departmental Representative will inspect and test topsoil in place and determine acceptance of material, depth of topsoil and finish grading.

	3.8 SURPLUS MATERIAL
	.1 Dispose of materials except topsoil not required off site where directed by Departmental Representative.

	3.9 CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.



	329219
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 32 91 19 - Topsoil Placement and Grading.

	1.2 ADMINISTRATIVE REQUIREMENTS
	.1 Pre-Installation Meetings: conduct pre-installation meeting to verify project requirements, installation instructions and warranty requirements in accordance with Section 01 31 19 - Project Meetings.
	.2 Scheduling:
	.1 Schedule seeding to coincide with preparation of soil surface.


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for seed, and fertilizer.
	.2 Submit 2 copies of WHMIS MSDS in accordance with Section 01 35 29.06 - Health and Safety Requirements.

	.3 Certificates: product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
	.4 Test Reports: submit certified test reports showing compliance with specified performance characteristics and physical properties.

	1.4 QUALITY ASSURANCE
	.1 Qualifications:
	.1 Landscape Contractor: to be a Member in Good Standing of Landscape Alberta Nursery Trades Association. (LANTA)
	.2 Landscape Planting Supervisor: Landscape Industry Certified Technician with Softscape Installation designation.
	.3 Landscape Maintenance Supervisor: Landscape Industry Certified Technician with Turf Maintenance designation.


	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements:
	.1 Labelled bags of fertilizer identifying mass in kg, mix components and percentages, date of bagging, supplier's name and lot number.
	.2 Fertilizer must be dry.

	.3  Storage and Handling Requirements:
	.1 Store fertilizer off ground in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Replace defective or damaged materials with new.

	.4 Develop Construction Waste Management Plan related to Work of this Section and in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.5 Packaging Waste Management: remove for reuse or return to manufacturer of pallets, crates, padding, packaging materials as specified in Construction Waste Management Plan in accordance with Section 01 74 21 - Construction/Demolition Waste Managemen...

	1.6 WARRANTY
	.1 For seeding, 12 months warranty period.
	.2 Contractor hereby warrants that seeding will remain free of defects in accordance with General Conditions CCDC GC 12.3, but for 1 full growing season.
	.3 End-of-warranty inspection will be conducted by Departmental Representative.


	Part 2 Products
	2.1 GRASS SEED
	.1 Canada "Certified" seed, "Canada No. 1 Lawn Grass Mixture" in accordance with Government of Canada "Seeds Act" and "Seeds Regulations".
	.1 Grass seed mixture.
	.1 Mixture composition:
	.1 30% Canada Blue Grass (Poa compressa)
	.2 30% Hard Fescue (Festuca longifolia)
	.3 30% Alpine Blue Grass (Poa ampla)
	.4 10% Manhattan III Perennial Ryegrass (Loilium perenne) (nurse crop).



	.2 In packages individually labelled in accordance with "Seeds Regulations" and indicating name of supplier.

	2.2 WATER
	.1 Free of impurities that would inhibit germination and growth.
	.2 Supplied by Departmental Representative at designated source.
	.3 Water required will be supplied via hydrant or hose bib.

	2.3  FERTILIZER
	.1 To Canada "Fertilizers Act" and Regulations.
	.2 Complete synthetic fertilizer with guaranteed minimum analysis as specified.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify conditions of substrate previously installed under other Sections or Contracts are acceptable for mechanical seeding installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 INSTALLERS
	.1 Use installers members in Good Standing of Landscape Alberta Nursery Trades Association. (LANTA)

	3.3 SEED BED PREPARATION
	.1 Do not perform work under adverse field conditions as determined by Departmental Representative.
	.2 Remove and dispose of weeds; debris; stones 50 mm in diameter and larger; soil contaminated by oil, gasoline and other deleterious materials; off site in location as directed by  Departmental Representative in accordance with Section 01 74 21 - Con...
	.3 Verify that grades are correct. If discrepancies occur, notify Departmental Representative and commence work when instructed by Departmental Representative.
	.4 Fine grade surface free of humps and hollows to smooth, even grade, to contours elevations indicated to tolerance of plus or minus 15 mm, surface draining naturally.
	.5 Cultivate fine graded surface approved by Departmental Representative to 25 mm depth immediately prior to seeding.

	3.4 SEED PLACEMENT
	.1 Ensure seed is placed under supervision of certified Landscape Planting Supervisor.
	.2 For mechanical seeding:
	.1 Mechanical landscape drill seeder "Brillion" type or equivalent which accurately places seed at specified depth and rate and rolls in single operation.
	.2 Use equipment and method acceptable to Departmental Representative.

	.3 For manual seeding:
	.1 Use manually operated drop seeder "Cyclone" type or equivalent.
	.2 Use manually operated, water ballast, landscaping type, smooth steel drum roller. Ballast as directed by Departmental Representative.
	.3 Use equipment and method acceptable to Departmental Representative.

	.4 On cultivated surfaces, sow seed uniformly at rate of:
	.1 300 kg/hectare lawn grass mixture.

	.5 Blend applications into adjacent grass areas to form uniform surfaces.
	.6 Sow half of required amount of seed in one direction and remainder at right angles as applicable.
	.7 Incorporate seed by light raking in cross directions.
	.8 Consolidate mechanically seeded areas by rolling area if soil conditions warrant or if directed by Departmental Representative with equipment approved by Departmental Representative immediately after seeding.

	3.5 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.
	.2 Keep pavement and area adjacent to site clean and free from mud, dirt, and debris at all times.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.1 Clean and reinstate areas affected by Work.

	.3 Waste Management: separate waste materials for reuse or recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
	.2 Divert unused fertilizer from landfill to official hazardous material collections site approved by Departmental Representative.


	3.6 PROTECTION
	.1 Erect plastic snow fence around newly seeded areas sufficient to protect against deterioration due to pedestrian or other traffic.

	3.7 FERTILIZING PROGRAM
	.1 Fertilize during establishment and warranty periods as required to maintain a healthy growing condition and as recommended by soil test analysis.

	3.8 MAINTENANCE DURING ESTABLISHMENT PERIOD
	.1 Ensure maintenance is curried out under supervision of certified Landscape Maintenance Supervisor.
	.2 Perform following operations from time of seed application until acceptance by Departmental Representative:
	.1 Water seeded area to maintain optimum soil moisture level for germination and continued growth of grass. Control watering to prevent washouts.
	.2 Repair and reseed dead or bare spots to allow establishment of seed prior to acceptance.
	.3 Cut grass to 60 mm whenever it reaches height of 80 mm. Remove clippings which will smother grass as directed by Departmental Representative.
	.4 Fertilize seeded areas after first cutting in accordance with fertilizing program. Spread half of required amount of fertilizer in one direction and remainder at right angles and water in well.
	.5 Control weeds by mechanical or chemical means utilizing acceptable integrated pest management practices as approved by Departmental Representative.
	.6 Adjust protection barrier as necessary to protect against deterioration due to pedestrian or other traffic as needed.


	3.9 FINAL ACCEPTANCE
	.1 Seeded areas will be accepted by Departmental Representative:
	.1 Areas are uniformly established free of rutted, eroded, bare or dead spots and extent of weeds apparent in grass is acceptable.
	.2 Areas have been cut at least twice.
	.3 Areas have been fertilized.

	.2 Areas seeded in fall will be accepted in following spring, one month after start of growing season provided acceptance conditions are fulfilled.

	3.10 MAINTENANCE DURING WARRANTY PERIOD
	.1 Perform following operations from time of acceptance until end of warranty period.
	.1 Water seeded area to maintain optimum soil moisture level for continued growth of grass. Control watering to prevent washouts.
	.2 Repair and reseed dead or bare spots to satisfaction of Departmental Representative.
	.3 Cut grass to 60 mm whenever it reaches height of 80 mm. Remove clippings which will smother grass as directed by Departmental Representative.
	.4 Fertilize seeded areas in accordance with fertilizing program. Spread half of required amount of fertilizer in one direction and remainder at right angles and water in well.
	.5 Control weeds by mechanical or chemical means utilizing acceptable integrated pest management practices as approved by Departmental Representative.




	329310
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 32 91 19 - Topsoil Placement and Grading

	1.2 REFERENCES
	.1 Definitions:
	.1 Mycorrhiza: association between fungus and roots of plants. This symbiosis, enhances plant establishment in newly landscaped and imported soils.

	.2 Reference Standards:
	.1 Agriculture and Agri-Food Canada (AAFC).
	.1 Plant Hardiness Zones in Canada-2000.

	.2 Canadian Nursery Landscape Association (CNLA)
	.1 Canadian Standards for Nursery Stock-2006.

	.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.4 Plant material and species in accordance with Parks Canada guidelines for native vegetation.


	1.3 ADMINISTRATIVE REQUIREMENTS
	.1 Scheduling: obtain approval from Departmental Representative of schedule 7 days in advance of shipment of plant material.
	.2 Schedule to include:
	.1 Quantity and type of plant material.
	.2 Shipping dates.
	.3 Arrival dates on site.
	.4 Planting Dates.


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for fertilizer, mycorrhiza, anti-desiccant, anchoring equipment, and mulch and include product characteristics, performance criteria, physical size, finish and limitations.
	.2 Submit 2 copies of WHMIS MSDS in accordance with Section 01 35 29.06 - Health and Safety Requirements.

	.3 Samples:
	.1 Submit samples of mulch.


	1.5 QUALITY ASSURANCE
	.1 Qualifications:
	.1 Landscape Contractor: to be a Member in Good Standing of Landscape Alberta Nursery Trades Association. (LANTA)
	.2 Landscape Planting Supervisor: Landscape Industry Certified Technician with Softscape Installation designation.
	.3 Landscape Maintenance Supervisor: Landscape Industry Certified Technician with Ornamental Maintenance designation.


	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.1 Protect plant material from frost, excessive heat, wind and sun during delivery.
	.2 Protect plant material from damage during transportation:
	.1 Delivery distance is less than 30 km and vehicle travels at speeds under 80 km/h, tie tarpaulins around plants or over vehicle box.
	.2 Delivery distance exceeds 30 km or vehicle travels at speeds over 80 km/h, use enclosed vehicle where practical.
	.3 Protect foliage and root balls using anti-desiccants and tarpaulins, where use of enclosed vehicle is impractical due to size and weight of plant material.


	.2 Storage and Handling Requirements:
	.1 Immediately store and protect plant material which will not be installed within 1 hour in accordance with supplier's written recommendations and after arrival at site in storage location approved by Departmental Representative.
	.2 Protect stored plant material from frost, wind and sun and as follows:
	.1 For pots and containers, maintain moisture level in containers.
	.2 For balled and burlapped and wire basket root balls, place to protect branches from damage. Maintain moisture level in root zones.

	.3 Store and manage hazardous materials in accordance with manufacturer's written instructions.

	.3 Packaging Waste Management: remove for reuse or return to manufacturer in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.

	1.7 WARRANTY
	.1 Contractor hereby warrants that plant material as itemized on plant list will remain free of defects for 1 full growing season, providing adequate maintenance has been provided.
	.2 End-of-warranty inspection will be conducted by Departmental Representative.
	.3 Departmental Representative reserves the right to extend Contractor's warranty responsibilities for an additional one year if, at end of initial warranty period, leaf development and growth is not sufficient to ensure future survival.


	Part 2 Products
	2.1 PLANT MATERIAL
	.1 Type of root preparation, sizing, grading and quality: comply to Canadian Standards for Nursery Stock.
	.1 Source of plant material: grown in Zone 3 in accordance with Plant Hardiness Zones in Canada.
	.2 Plant material must be planted in zone specified as appropriate for its species.
	.3 Plant material in location appropriate for its species.
	.4 Plant material and species in accordance with Parks Canada guidelines for native vegetation.

	.2 Plant material: free of disease, insects, defects or injuries and structurally sound with strong fibrous root system.
	.3 Trees: with straight trunks, well and characteristically branched for species.

	2.2 WATER
	.1 Free of impurities that would inhibit plant growth.

	2.3 STAKES
	.1 T-bar, steel, 40 x 40 x 5 x 2440 mm.

	2.4 WIRE TIGHTENER
	.1 Type 1: galvanized steel.

	2.5 GUYING WIRE
	.1 Type 1: steel, 3 mm wire.

	2.6 GUYING COLLAR
	.1 Tube: plastic, 13 mm diameter, nylon reinforced.

	2.7 TREE AND SHRUB PROTECTION
	.1 Wire mesh: wire welded reinforcement, 150 x 150 mm spacing, 10 gauge (type W1.4) wire, galvanized. Attached to stakes with double wire ties.
	.2 Steel T-bar stakes.
	.3 All tree and shrub groupings to be temporarily fenced to protect from deer browsing and provide water retention and wind protection until plant establishment.
	.4 Wire weld150 x 150 mm

	2.8 MULCH
	.1 Wood chip: varying in size from 50 mm to 75 mm and 5 to 20 mm thick, free of bark, small branches and leaves.
	.2 Mulch source to be approved prior to material being brought on site.

	2.9 FERTILIZER
	.1 Synthetic commercial type as recommended by soil test report.
	.1 Ensure new root growth is in contact with mycorrhiza.
	.2 Use mycorrhiza as recommended by manufacturer's written recommendations.
	.3 Fertilizer and mycorrhiza use to be approved by Department Representative prior to use.


	2.10 ANTI-DESICCANT
	.1 Wax-like emulsion.

	2.11 FLAGGING TAPE
	.1 Fluorescent, in colour.

	2.12 SOURCE QUALITY CONTROL
	.1 Obtain approval from Departmental Representative prior to purchase.
	.2 Imported plant material must be accompanied with necessary permits and import licenses. Conform to Federal, Provincial or Territorial regulations.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify conditions of substrate previously installed under other Sections or Contracts are acceptable for planting installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 PRE-PLANTING PREPARATION
	.1 Proceed only after receipt of written acceptability of plant material from Departmental Representative.
	.2 Remove damaged roots and branches from plant material.
	.3 Apply anti-desiccant to conifers and deciduous trees in leaf in accordance with manufacturer's instructions.
	.4 Locate and protect utility lines.
	.5 Notify and acquire written acknowledgment from utility authorities before beginning excavation of planting pits for trees and shrubs.
	.6  Temporary Erosion and Sedimentation Control:
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to sediment and erosion control plan.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.


	3.3 EXCAVATION AND PREPARATION OF PLANTING BEDS
	.1 Establishment of sub-grade for planting beds in accordance with Section 31 22 13 - Rough Grading.
	.2 Preparation of planting beds in accordance with Section 32 91 19.13 - Topsoil Placement and Grading.
	.3 For individual planting holes:
	.1 Stake out location and obtain approval from Departmental Representative.
	.2 Excavate to depth and width as indicated.
	.3 Remove subsoil, rocks, roots, debris and toxic material from excavated material that will be used as planting soil for trees and individual shrubs. Dispose of excess material.
	.4 Scarify sides of planting hole.
	.5 Remove water which enters excavations prior to planting. Notify Departmental Representative.


	3.4 PLANTING
	.1 For jute burlapped root balls, cut away top one third of wrapping and wire basket without damaging root ball.
	.1 Do not pull burlap or rope from under root ball.

	.2 For container stock or root balls in non-degradable wrapping, remove entire container or wrapping without damaging root ball.
	.3 Plant vertically in locations as indicated.
	.1 Orient plant material to give best appearance in relation to structure, roads and walks.

	.4 For trees and shrubs:
	.1 Backfill soil in 150 mm lifts.
	.1 Tamp each lift to eliminate air pockets.
	.2 When two thirds of depth of planting pit has been backfilled, fill remaining space with water.
	.3 After water has penetrated into soil, backfill to finish grade.

	.2 Form watering saucer as indicated.

	.5 For ground covers, backfill soil evenly to finish grade and tamp to eliminate air pockets.
	.6 Water plant material thoroughly.
	.7 After soil settlement has occurred, fill with soil to finish grade.

	3.5 TREE AND SHRUB PROTECTION
	.1 Install tree and shrub protection for new tree and shrub planting.

	3.6 TREE SUPPORTS
	.1 Install tree supports as indicated.
	.2 Use single stake tree support.
	.1 Place stake on prevailing wind side and 150 mm minimum from trunk.
	.2 Drive stake 150 mm minimum into undisturbed soil beneath roots.
	.1 Ensure stake is secure, vertical and unsplit.

	.3 Install 150 mm long guying collar 1500 mm above grade.
	.4 Thread Type 1 guying wire through guying collar tube.
	.1 Twist wire to form collar and secure firmly to stake. Cut off excess wire.


	.3 After tree supports have been installed, remove broken branches with clean, sharp tools.

	3.7 MULCHING
	.1 Ensure soil settlement has been corrected prior to mulching.
	.2 Spread mulch as indicated.

	3.8 MAINTENANCE DURING ESTABLISHMENT PERIOD
	.1 Perform following maintenance operations from time of planting to acceptance by Departmental Representative.
	.1 Water to maintain soil moisture conditions for optimum establishment, growth and health of plant material without causing erosion.
	.1 For evergreen plant material, water thoroughly in late fall prior to freeze-up to saturate soil around root system.
	.2 Remove weeds monthly.
	.3 Replace or respread damaged, missing or disturbed mulch.
	.4 For non-mulched areas, cultivate as required to keep top layer of soil friable.
	.5 If required to control insects, fungus and disease, use appropriate control methods in accordance with Federal, Provincial and Municipal regulations. Obtain product approval from Departmental Representative.
	.6 Remove dead or broken branches from plant material.
	.7 Keep tree and shrub protection and guy wires in proper repair and adjustment.
	.8 Remove and replace dead plants and plants not in healthy growing condition. Make replacements in same manner as specified for original plantings.
	.9 Maintain temporary tree and shrub protection fencing.



	3.9 MAINTENANCE DURING WARRANTY PERIOD
	.1 From time of acceptance by Departmental Representative to end of warranty period, perform following maintenance operations.
	.1 Water to maintain soil moisture conditions for optimum growth and health of plant material without causing erosion.
	.2 Reform damaged watering saucers.
	.3 Remove weeds monthly.
	.4 Replace or respread damaged, missing or disturbed mulch.
	.5 For non-mulched areas, cultivate monthly to keep top layer of soil friable.
	.6 If required to control insects, fungus and disease, use appropriate control methods in accordance with Federal, Provincial and Municipal regulations. Obtain product approval from Departmental Representative prior to application.
	.7 Apply fertilizer in early spring as indicated by soil test.
	.8 Remove dead, broken or hazardous branches from plant material.
	.9 Keep tree and shrub protection and tree supports in proper repair and adjustment.
	.10 Remove temporary tree and shrub protection fencing as directed by Departmental Representative.
	.11 Remove and replace dead plants and plants not in healthy growing condition. Make replacements in same manner as specified for original plantings.
	.12 Submit monthly written reports to Departmental Representative identifying:
	.1 Maintenance work carried out.
	.2 Development and condition of plant material.
	.3 Preventative or corrective measures required which are outside Contractor's responsibility.



	3.10 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.3 Waste Management: separate waste materials for reuse or recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
	.2 Divert discarded burlap, wire and plastic plant containers materials from landfill to plastic recycling facility approved by Departmental Representative.
	.3 Dispose of unused fertilizer at official hazardous material collection site approved by Departmental Representative.
	.4 Dispose of unused anti-desiccant at official hazardous material collections site approved by Departmental Representative.
	.5 Divert unused wood and mulch materials from landfill to recycling or composting facility approved by Departmental Representative.


	3.11 CLOSEOUT ACTIVITIES
	.1 Submit maintenance reports for trees, shrubs, and other plantings.




	Division 33
	330516
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 23 33.01 - Excavating Trenching and Backfilling.
	.2 Section 31 05 16 - Aggregate Materials
	.3 Section 03 30 00 - Cast-in-Place Concrete
	.4

	1.2 MEASUREMENT PROCEDURES
	.1 Measure excavation and backfill in accordance with Section 31 23 33.01 - Excavating Trenching and Backfilling.
	.2 Measure maintenance holes and catch basins in units.

	1.3 REFERENCES
	.1 ASTM International
	.1 ASTM A48/A48M, Standard Specification for Gray Iron Castings.
	.2 ASTM A123/A123M, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	.3 ASTM C117, Standard Test Method for Materials Finer than 75-μm (No. 200) Sieve in Mineral Aggregates by Washing.
	.4 ASTM C136, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.5 ASTM C139, Standard Specification for Concrete Masonry Units for Construction of Catch Basins and Manholes.
	.6 ASTM C478M, Standard Specification for Precast Reinforced Concrete Manhole Sections (Metric).
	.7 ASTM D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3(600 kN-m/m3)).

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8-GP-2M, Sieves, Testing, Woven Wire, Metric.

	.3 CSA Group
	.1 CSA A23.1/A23.2, Concrete Materials and Methods of Concrete Construction/Test Methods and Standard Practices for Concrete.
	.2 CAN/CSA-A165 Series, CSA Standards on Concrete Masonry Units (Consists of A165.1, A165.2 and A165.3).
	.3 CAN/CSA-A3000, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
	.4 CSA G30.18, Carbon Steel Bars for Concrete Reinforcement.


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for maintenance holes and catch basin structures and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Shop Drawings:
	.1 Submit drawings stamped and signed by professional engineer registered or licensed in Province of Alberta, Canada.


	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials off ground, in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect maintenance holes and catch basin structures from nicks, scratches, and blemishes.
	.3 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 MATERIALS
	.1 Precast maintenance hole units: to ASTM C478M, circular or oval.
	.1 Top sections flat slab top type with opening offset for vertical ladder installation.
	.2 Monolithic bases to be approved by Departmental Representative.

	.2 Precast catch basin sections: to ASTM C478M.
	.3 Joints: made watertight using rubber rings or cement mortar.
	.4 Mortar:
	.1 Masonry Cement: to CAN/CSA-A3002.

	.5 Ladder rungs: to CSA G30.18, No.25M billet steel deformed bars, hot dipped galvanized to ASTM A123/A123M.
	.1 Rungs to be safety pattern (drop step type).

	.6 Adjusting rings: to ASTM C478M.
	.7 Concrete Brick: to CAN/CSA-A165 Series.
	.8 Frames, gratings, covers to dimensions as indicated and following requirements:
	.1 Metal gratings and covers to bear evenly on frames.
	.1 Frame with grating or cover to constitute one unit.
	.2 Assemble and mark unit components before shipment.

	.2 Gray iron castings: to ASTM A48/A48M, strength class 30B.
	.3 Castings: coated with two applications of asphalt varnish, sand blasted or cleaned and ground to eliminate surface imperfections.
	.4 Maintenance hole frames and covers: minimum 158.9 kg per set; heavy duty municipal type for road service.
	.1 Cover cast without perforations and complete with two 25 mm square lifting holes.

	.5 Catch basin frames and covers: minimum 158.9 kg per set.
	.6 Size: 762 mm clear diameter.

	.9 Granular bedding and backfill: in accordance with Section 31 05 16 - Aggregate Materials:
	.1 Concrete mixes and materials: in accordance with Section 03 30 00 - Cast-in-Place Concrete.

	.10 Unshrinkable fill: in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for maintenance holes and catch basin structures installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 EXCAVATION AND BACKFILL
	.1 Excavate and backfill in accordance with Section 31 23 33.01 - Excavating Trenching and Backfilling and as indicated.
	.2 Obtain approval of Departmental Representative before installing maintenance holes or catch basins.

	3.3 INSTALLATION
	.1 Construct units in accordance with details indicated, plumb and true to alignment and grade.
	.2 Dewater excavation to approval of Departmental Representative and remove soft and foreign material before placing concrete base.
	.3 Set precast concrete base on 150 mm minimum of granular bedding compacted to 100% maximum density to ASTM D698.
	.4 Precast units:
	.1 Set bottom section of precast unit in bed of cement mortar and bond to concrete slab or base.
	.2 Make each successive joint watertight with Departmental Representative's approved rubber ring gaskets, bituminous compound, cement mortar, or combination of these materials.
	.3 Clean surplus mortar and joint compounds from interior surface of unit as work progresses.
	.4 Plug lifting holes with concrete plugs set in cement mortar or mastic compound.

	.5 For sewers:
	.1 Place stub outlets and bulkheads at elevations and in positions indicated.
	.2 Bench to provide smooth U-shaped channel.
	.1 Side height of channel to be 0.75 times diameter of sewer.
	.2 Slope adjacent floor at 1 in 20.
	.3 Curve channels smoothly.
	.4 Slope invert to establish sewer grade.


	.6 Compact granular backfill to 98% maximum density to ASTM D698.
	.7 Place unshrinkable backfill in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.
	.8 Installing units in existing systems:
	.1 Where new unit is installed in existing run of pipe, ensure full support of existing pipe during installation, and carefully remove that portion of existing pipe to dimensions required and install new unit as specified.
	.2 Make joints watertight between new unit and existing pipe.
	.3 Where deemed expedient to maintain service around existing pipes and when systems constructed under this project are ready for operation, complete installation with appropriate break-outs, removals, redirection of flows, blocking unused pipes or ot...

	.9 Place frame and cover on top section to elevation as indicated.
	.1 If adjustment required use concrete ring.

	.10 Clean units of debris and foreign materials.
	.1 Remove fins and sharp projections.
	.2 Prevent debris from entering system.


	3.4 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.



	331116
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 05 16 - Aggregate Materials.
	.2 Section 03 30 00 - Cast-in-Place Concrete
	.3 Section 31 23 33.01 - Excavating, Trenching and Backfilling

	1.2 MEASUREMENT PROCEDURES
	.1 Measure service connections including trenching and backfilling, in metres of each size of pipe installed.
	.2 Measure valves in units installed including valves and valve boxes and thrust blocks.

	1.3 REFERENCES
	.1 American National Standards Institute/American Water Works Association (ANSI/AWWA)
	.1 ANSI/AWWA B301, Standard for Liquid Chlorine.
	.2 ANSI/AWWA C500, Standard for Metal-Seated Gate Valves for Water Supply Service.
	.3 ANSI/AWWA C651, Standard for Disinfecting Water Mains.
	.4 ANSI/AWWA C800-, Standard for Underground Service Line Valves and Fittings.
	.5 ANSI/AWWA C900, Standard for Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated Fittings, 4 Inch through 12 Inch (100 mm - 300 mm), for Water Transmission and Distribution.

	.2 ASTM International
	.1 ASTM A123/A123M, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	.2 ASTM D698, Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)).

	.3 American Water Works Association (AWWA)/Manual of Practice
	.1 AWWA M9, Concrete Pressure Pipe.
	.2 AWWA M11, Steel Pipe - A Guide for Design and Installation.
	.3 AWWA M17, Installation, Field Testing, and Maintenance of Fire Hydrants.

	.4 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8-GP-2M, Sieves, Testing, Woven Wire, Metric.

	.5 CSA International
	.1 CAN/CSA-B137 Series, Thermoplastic Pressure Piping Compendium. (Consists of B137.0, B137.1, B137.2, B137.3, B137.4, B137.4.1, B137.5, B137.6, B137.8, B137.9, B137.10, B137.11 and B137.12).
	.1 CAN/CSA-B137.3, Rigid Polyvinyl Chloride (PVC) Pipe for Pressure Applications.



	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for distribution piping materials and include product characteristics, performance criteria, physical size, finish and limitations.
	.2 Pipe certification to be on pipe.

	.3 Shop Drawings:
	.1 Submit drawings stamped and signed by professional engineer registered or licensed in Province of Alberta, Canada.

	.4 Samples:
	.1 Inform Departmental Representative of proposed source of bedding materials and provide access for sampling at least 4 weeks prior to commencing work.
	.2 Submit manufacturer's test data and certification that pipe materials meet requirements of this section 4 weeks minimum prior to beginning work. Include manufacturer's drawings, information and shop drawings where pertinent.


	1.5 CLOSEOUT SUBMITTALS
	.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Submit data to produce record drawings, including directions for operating valves, list of equipment required to operate valves, details of pipe material, location of air and vacuum release valves, hydrant details.
	.1 Include top of pipe, horizontal location of fittings and type, valves, valve boxes, valve chambers and hydrants.

	.3 Operation and Maintenance Data: submit operation and maintenance data for pipe, valves, valve boxes, valve chambers and hydrants for incorporation into manual.

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials off ground, in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect water distribution piping from nicks, scratches, and blemishes.
	.3 Replace defective or damaged materials with new.


	1.7 SCHEDULING OF WORK
	.1 Schedule Work to minimize interruptions to existing services.
	.2 Submit schedule of expected interruptions for approval and adhere to interruption schedule as approved by Departmental Representative.
	.3 Notify Departmental Representative, effected residents and businesses, public works superintendent a minimum of 24 hours in advance of interruption in service.
	.4 Do not interrupt water service for more than 8 hours and confine this period between 08:00 to 16:00 hours local time unless otherwise authorized.
	.5 Notify fire department of planned or accidental interruption of water supply to hydrants.
	.6 Provide and post "Out of Service" sign on hydrant not in use.
	.7 Advise local police department of anticipated interference with movement of traffic.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Tools: provide tools as follows:
	.1  1- tee-handle operating keys for valves.



	Part 2 Products
	2.1 PIPE, JOINTS AND FITTINGS
	.1 Polyvinyl chloride pressure pipe: to ANSI/AWWA C900, pressure class 150, DR 18, 1 MPa gasket bell end.
	.1 CAN/CSA-B137.3, PVC series 160, 1.1 MPa elastomeric gasket.


	2.2 VALVES AND VALVE BOXES
	.1 Valves to open counter clockwise.
	.2 Gate valves: to ANSI/AWWA C500, standard iron body, bronze mounted wedge valves with non-rising stems, suitable for 1 Pa with push-on joints.
	.3 Cast iron valve boxes: bituminous coated three piece sliding type adjustable over minimum of 450 mm complete with valve operating extension rod, 25 x 25, 300 mm below cover.
	.1 Base to be large round type with minimum diameter of 300 mm.
	.2 Top of box to be marked "WATER"/"EAU".


	2.3 SERVICE CONNECTIONS
	.1 Polyvinyl chloride pressure pipe: to CAN/CSA-B137.3, 1.1 MPa.
	.1 Top of cast iron box marked "WATER"/"EAU".

	.2 Service connections for PVC pipe:
	.1 Service connections 100 mm and over: use tee fitting or tapping valve and sleeve.

	.3 Tee connections: for services above NPS 1. Tee connections to be fabricated of same material and to same standards as specified pipe fittings and to have ends matching pipe to which they are joined.

	2.4 PIPE BEDDING AND SURROUND MATERIAL
	.1 Granular material to: Section 31 05 16 - Aggregate Materials and following requirements:
	.1 Screened stone
	.2 Gradations to be within limits specified when tested to ASTM C136. Sieve sizes to CAN/CGSB-8-GP-2M
	.3 Table

	.2 Concrete mixes and materials required for bedding cradles, encasement, supports, thrust blocks: to Section 03 30 00 - Cast-in-Place Concrete.

	2.5 BACKFILL MATERIAL
	.1  Type 3 – Section 31 23 33.01 - Excavating, Trenching and Backfilling.

	2.6 PIPE DISINFECTION
	.1 Liquid chlorine to ANSI/AWWA B301 to disinfects water mains.
	.2 Disinfect water mains in accordance with ANSI/AWWA C651.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for distribution piping installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 PREPARATION
	.1 Clean pipes, fittings, valves, hydrants, and appurtenances of accumulated debris and water before installation.
	.1 Inspect materials for defects to approval of Departmental Representative.
	.2 Remove defective materials from site as directed by Departmental Representative.


	3.3 TRENCHING
	.1 Do trenching work in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.
	.2 Ensure trench depth allows coverage over pipe of 3.0 m minimum from finished grade.

	3.4 GRANULAR BEDDING
	.1 Place granular bedding material in uniform layers not exceeding 150 mm compacted thickness to depth of 150 mm below bottom of pipe.
	.2 Do not place material in frozen condition.
	.3 Shape bed true to grade to provide continuous uniform bearing surface for pipe.
	.4 Shape transverse depressions in bedding as required to suit joints.
	.5 Compact each layer full width of bed to 95 % maximum density to ASTM D698.
	.6 Fill authorized or unauthorized excavation below design elevation of bottom of specified bedding in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling with compacted type 3 fill.

	3.5 PIPE INSTALLATION
	.1 Terminate building water service at 1 m outside building wall opposite point of connection to main.
	.1 If plumbing is already installed, make connection; otherwise cap or seal end of pipe and place temporary marker to locate pipe end.

	.2 Lay pipes to manufacturer's standard instructions and specifications.
	.1 Do not use blocks except as specified.

	.3 Join pipes in accordance with manufacturer's recommendations.
	.4 Bevel or taper ends of PVC pipe to match fittings.
	.5 Handle pipe by methods recommended by pipe manufacturer. Do not use chains or cables passed through pipe bore so that weight of pipe bears on pipe ends.
	.6 Lay pipes on prepared bed, true to line and grade.
	.1 Ensure barrel of each pipe is in contact with shaped bed throughout its full length.
	.2 Take up and replace defective pipe.
	.3 Correct pipe which is not in true alignment or grade or pipe which shows differential settlement after installation greater than 10 mm in 3 m.

	.7 Face socket ends of pipe in direction of laying. For mains on grade of 2% or greater, face socket ends up-grade.
	.8 Do not exceed permissible deflection at joints as recommended by pipe manufacturer.
	.9 Keep jointing materials and installed pipe free of dirt and water and other foreign materials.
	.1 Whenever work is stopped, install a removable watertight bulkhead at open end of last pipe laid to prevent entry of foreign materials.

	.10 Position and join pipes with equipment and methods approved by Departmental Representative.
	.11 Cut pipes in approved manner as recommended by pipe manufacturer, without damaging pipe or its coating and to leave smooth end at right angles to axis of pipe.
	.12 Align pipes before jointing.
	.13 Install gaskets to manufacturer's recommendations. Support pipes with hand slings or crane as required to minimize lateral pressure on gasket and maintain concentricity until gasket is properly positioned.
	.14 Avoid displacing gasket or contaminating with dirt or other foreign material.
	.1 Remove disturbed or contaminated gaskets.
	.2 Clean, lubricate and replace before jointing is attempted again.

	.15 Complete each joint before laying next length of pipe.
	.16 Minimize deflection after joint has been made.
	.17 Apply sufficient pressure in making joints to ensure that joint is completed to manufacturer's recommendations.
	.18 Ensure completed joints are restrained by compacting bedding material alongside and over installed pipes or as otherwise approved by Departmental Representative.
	.19 When stoppage of work occurs, block pipes in an approved manner to prevent creep during down time.
	.20 Recheck plastic pipe joints assembled above ground after placing in trench to ensure that no movement of joint has taken place.
	.21 Do not lay pipe on frozen bedding.
	.22 Do hydrostatic and leakage test and have results approved by Departmental Representative before surrounding and covering joints and fittings with granular material.
	.23 Backfill remainder of trench.

	3.6 VALVE INSTALLATION
	.1 Install valves to manufacturer's recommendations at locations as indicated.
	.2 Support valves located in valve boxes or valve chambers by means of concrete located between valve and solid ground.  Valves not to be supported by pipe.

	3.7 THRUST BLOCKS AND RESTRAINED JOINTS
	.1 For thrust blocks: do concrete Work in accordance with Section 03 30 00 - Cast-in-Place Concrete.
	.2 Place concrete thrust blocks between valves, tees, plugs, caps, bends, changes in pipe diameter, reducers, hydrants and fittings and undisturbed ground as indicated or as directed by  Departmental Representative.
	.3 Keep joints and couplings free of concrete.
	.4 Do not backfill over concrete within 24 hours after placing.
	.5 For restrained joints: only use restrained joints approved by Departmental Representative.

	3.8 HYDROSTATIC AND LEAKAGE TESTING
	.1 Do tests in accordance with ANSI/AWWA C605.
	.2 Provide labour, equipment and materials required to perform hydrostatic and leakage tests hereinafter described.
	.3 Notify Departmental Representative at least 24 hours in advance of proposed tests.
	.1 Perform tests in presence of Departmental Representative.

	.4 Where section of system is provided with concrete thrust blocks, conduct tests at least 5 days after placing concrete or 2 days if high early strength concrete is used.
	.5 Upon completion of pipe laying and after Departmental Representative has inspected Work in place, surround and cover pipes between joints with approved granular material placed as directed by  Departmental Representative.
	.6 Leave hydrants, valves, joints and fittings exposed.
	.7 When testing is done during freezing weather, protect hydrants, valves, joints and fittings from freezing.
	.8 Strut and brace caps, bends, tees, and valves, to prevent movement when test pressure is applied.
	.9 Open valves.
	.10 Expel air from main by slowly filling main with potable water.
	.1 Install corporation stops at high points in main where no air-vacuum release valves are installed.
	.2 Remove stops after satisfactory completion of test and seal holes with plugs.

	.11 Thoroughly examine exposed parts and correct for leakage as necessary.
	.12 Apply hydrostatic test pressure of 1034 kPa minimum based on elevation of lowest point in main and corrected to elevation of test gauge, for period of 1 hour.
	.13 Examine exposed pipe, joints, fittings and appurtenances while system is under pressure.
	.14 Remove joints, fittings and appurtenances found defective and replace with new sound material and make watertight.
	.15 Repeat hydrostatic test until defects have been corrected.
	.16 Apply leakage test pressure of 1034 kPa minimum after complete backfilling of trench, based on elevation of lowest point in main and corrected to elevation of gauge, for period of 2 hours.
	.17 Define leakage as amount of water supplied from water storage tank in order to maintain test pressure for 2 hours.
	.18 Do not exceed allowable leakage as per AWWA C605 for pipe diameter used, including lateral connections.
	.19 Locate and repair defects if leakage is greater than amount specified.
	.20 Repeat test until leakage is within specified allowance for full length of water main.

	3.9 PIPE SURROUND
	.1 Upon completion of pipe laying and after Departmental Representative has inspected Work in place, surround and cover pipes as indicated.
	.2 Hand place surround material in uniform layers not exceeding 150 mm compacted thickness as indicated.
	.1 Do not dump material within 0.3 m of pipe.

	.3 Place layers uniformly and simultaneously on each side of pipe.
	.4 Do not place material in frozen condition.
	.5 Compact each layer from pipe invert to mid height of pipe to at least 95 % maximum density to ASTM D698.
	.6 Compact each layer from mid height of pipe to underside of backfill to at least 90% maximum density to ASTM D698.

	3.10 BACKFILL
	.1 Place backfill material, above pipe surround, in uniform layers not exceeding 150 mm compacted thickness up to grades as indicated.
	.2 Do not place backfill in frozen condition.
	.3 Under paving and walks, compact backfill to at least 98% maximum density to ASTM D698.
	.1 In other areas, compact to at least 90 % maximum density to ASTM D698.


	3.11 FLUSHING AND DISINFECTING
	.1 Flushing and disinfecting operations: witnessed by Departmental Representative, carried out by specialist contractor.
	.1 Notify Departmental Representative at least 4 days in advance of proposed date when disinfecting operations will begin.

	.2 Flush water mains through available outlets with a sufficient flow of potable water to produce velocity of 1.5 m/s, within pipe for minimum 10 minutes, or until foreign materials have been removed and flushed water is clear.
	.3 Flushing flows as follows:
	.4 Provide connections and pumps for flushing as required.
	.5 Open and close valves, hydrants and service connections to ensure thorough flushing.
	.6 When flushing has been completed to Departmental Representative approval, [introduce strong solution of chlorine as approved by Departmental Representative into water main and ensure that it is distributed throughout entire system.
	.7 Disinfect water mains to the requirements of local authority.
	.8 Chlorine application to be close to point of filling water main and to occur at same time.
	.9 Operate valves, hydrants and appurtenances while main contains chlorine solution.
	.10 Flush line to remove chlorine solution after 24 hours.
	.11 Measure chlorine residuals at extreme end of pipe-line being tested.
	.12 Perform bacteriological tests on water main, after chlorine solution has been flushed out.
	.1 Specialist contractor to submit certified copy of test results.

	.13 Take water samples at service connections, in suitable sequence, to test for chlorine residual.
	.14 After adequate chlorine residual not less than 50 ppm has been obtained leave system charged with chlorine solution for 24 hours.
	.1 After 24 hours, take further samples to ensure that there is still not less than 10 ppm of chlorine residual remaining throughout system.


	3.12 SURFACE RESTORATION
	.1 After installing and backfilling over water mains, restore surface to original condition as directed by Departmental Representative.

	3.13 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.



	333113
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 23 33.01 - Excavating Trenching and Backfilling.
	.2 Section 31 05 16 - Aggregate Materials
	.3 Section 03 30 00 - Cast-in-Place Concrete

	1.2 MEASUREMENT AND PAYMENT
	.1 Measure excavation and backfill under Section 31 23 33.01 - Excavating Trenching and Backfilling.
	.2 Measure horizontally from manhole face to manhole face in metres of each size pipe and depth class installed.
	.3 Measure concrete bedding and encasement of pipes in cubic metres in place.
	.4 Measure granular bedding and surround in cubic metres compacted in place.
	.5 After video and photographic pipe inspections:
	.1 If no defective work is found, Departmental Representative will pay costs for inspectors, trained operators, equipment rental and materials.
	.2 If defective Work is found, pay Departmental Representative part of total inspection cost proportional to number of defective pipe sections of sewer to total number of pipe sections inspected.


	1.3 REFERENCES
	.1 ASTM International
	.1 ASTM C76M, Standard Specification for Reinforced Concrete Culvert, Storm Drain and Sewer Pipe (Metric).
	.2 ASTM C117, Standard Test Method for Material Finer Than 0.075 mm (No. 200) Sieve in Mineral Aggregates by Washing.
	.3 ASTM C136, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.4 ASTM D698, Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft4-lbf/ft3 (600 kN-m/m3 )).
	.5 ASTM D1869Standard Specification for Rubber Rings for Asbestos Cement Pipe.
	.6 ASTM D2680, Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) and Poly (Vinyl Chloride) (PVC) Composite Sewer Piping.
	.7 ASTM D3350, Standard Specification for Polyethylene Plastics Pipe and Fittings Materials.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8-GP-2M, Sieves, Testing, Woven Wire, Metric.

	.3 CSA International
	.1 CSA A3000, Cementitious Materials Compendium.
	.2 CSA A257 Series, Standards for Concrete Pipe and Manhole Sections.
	.3 CSA B1800, Thermoplastic Non-pressure Pipe Compendium.
	.1 CSA B182.1, Plastic Drain and Sewer Pipe and Pipe Fittings.
	.2 CSA B182.2, PSM Type Polyvinylchloride PVC Sewer Pipe and Fittings.
	.3 CSA B182.11, Standard Practice for the Installation of Thermoplastic Drain, Storm, and Sewer Pipe Fittings.



	1.4 ADMINISTRATIVE REQUIREMENTS
	.1 Scheduling:
	.1 Schedule Work to minimize interruptions to existing services and maintain existing sewage flows during construction.
	.2 Submit schedule of expected interruptions for approval and adhere to approved schedule.
	.3 Notify Departmental Representative 24 hours minimum in advance of any interruption in service.


	1.5 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section [01 33 00 - Submittal Procedures].
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for [pipes, and backfill] and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Shop Drawings:
	.1 Submit drawings stamped and signed by professional engineer registered or licensed in Province of Alberta, Canada.

	.4 Samples:
	.1 Inform Departmental Representative at least 4 weeks prior to beginning Work, of proposed source of bedding materials and provide access for sampling.

	.5 Certificates:
	.1 Certification to be marked on pipe.


	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials in accordance with manufacturer's recommendations.
	.2 Store and protect pipes from damage.
	.3 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 PLASTIC PIPE
	.1 Type PSM Polyvinyl Chloride (PVC): to CSA B182.2.
	.1 Standard Dimensional Ratio (SDR): 28
	.2 Separate gasket and integral bell system.
	.3 Nominal lengths: 4m.


	2.2 SERVICE CONNECTIONS
	.1 Type PSM Poly (Vinyl) Chloride: to CSA B182.2.
	.2 Plastic pipe: to CSA B182.1, with push-on joints.

	2.3 CEMENT MORTAR
	.1 Portland cement: to CSA A3000, normal type 10.
	.2 Mix mortar 1 part by volume of cement to two parts of clean, sharp sand mixed dry.
	.1 Add only sufficient water after mixing to give optimum consistency for placement.
	.2 Do not use additives.


	2.4 PIPE BEDDING AND SURROUND MATERIALS
	.1 Granular material to Section 31 05 16 - Aggregate Materials and following requirements:
	.1 Crushed or screened stone, gravel or sand.
	.2 Gradations to be within limits specified when tested to ASTM C136.
	.1 Sieve sizes to CAN/CGSB-8-GP-2M.


	.2 Table:
	.3 Concrete mixes and materials for cradles, encasement, supports: to Section 03 30 00 - Cast-in-Place Concrete.

	2.5 BACKFILL MATERIAL
	.1 Type 3, in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.
	.2 Unshrinkable fill: to Section 31 23 33.01 - Excavating, Trenching and Backfilling.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for sewer pipe installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 PREPARATION
	.1 Temporary Erosion and Sedimentation Control:
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to requirements of authorities having jurisdiction.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	.2 Clean pipes and fittings of debris and water before installation, and remove defective materials from site to approval of Departmental Representative.
	.3 Clean and dry pipes and fittings before installation.
	.4 Obtain Departmental Representative’s approval of pipes and fittings prior to installation.

	3.3 TRENCHING
	.1 Do trenching Work in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.
	.2 Protect trench from contents of sewer or sewer connection.
	.3 Trench alignment and depth require approval of Departmental Representative prior to placing bedding material and pipe.

	3.4 GRANULAR BEDDING
	.1 Place bedding in unfrozen condition.
	.2 Place granular bedding materials in uniform layer not exceeding 150 mm compacted thickness to depth of 100 mm.
	.3 Shape bed true to grade and to provide continuous, uniform bearing surface for pipe.
	.1 Do not use blocks when bedding pipe.

	.4 Shape transverse depressions as required to suit joints.
	.5 Compact each layer full width of bed to at least 95% maximum density to ASTM D698.
	.6 Fill excavation below bottom of specified bedding adjacent to manholes or structures with compacted bedding material.

	3.5 INSTALLATION
	.1 Lay and join pipes to:  ASTM D2321.
	.2 Lay and join pipes in accordance with manufacturer's recommendations and to approval of Departmental Representative.
	.3 Handle pipe using methods approved by Departmental Representative.
	.1 Do not use chains or cables passed through rigid pipe bore so that weight of pipe bears upon pipe ends.

	.4 Lay pipes on prepared bed, true to line and grade, with pipe invert smooth and free of sags or high points.
	.1 Ensure barrel of each pipe is in contact with shaped bed throughout its full length.

	.5 Begin laying at outlet and proceed in upstream direction with socket ends of pipe facing upgrade.
	.6 Joint deflection permitted within limits recommended by pipe manufacturer.
	.7 Water to flow through pipe during construction, only as permitted by Departmental Representative.
	.8 Whenever Work is suspended, install removable watertight bulkhead at open end of last pipe laid to prevent entry of foreign materials.
	.9 Install plastic pipe and fittings in accordance with CSA B182.11.
	.10 Pipe jointing:
	.1 Install gaskets in accordance with manufacturer's written recommendations
	.2 Support pipes with hand slings or crane as required to minimize lateral pressure on gasket and maintain concentricity until gasket is properly positioned.
	.3 Align pipes before joining.
	.4 Maintain pipe joints free from mud, silt, gravel and foreign material.
	.5 Avoid displacing gasket or contaminating with dirt or foreign material. Gaskets so disturbed to be removed, cleaned and lubricated and replaced before joining is attempted.
	.6 Complete each joint before laying next length of pipe.
	.7 Minimize joint deflection after joint has been made to avoid joint damage.
	.8 At rigid structures, install pipe joints not more than 1.2 m from side of structure.
	.9 Apply sufficient pressure in making joints to ensure that joint is complete as outlined in manufacturer's recommendations.

	.11 When stoppage of Work occurs, block pipes as directed by Departmental Representative to prevent creep during down time.
	.12 Plug lifting holes with pre-fabricated plugs approved by Departmental Representative set in shrinkage compensating grout.
	.13 Cut pipes as required for special inserts, fittings or closure pieces as recommended by pipe manufacturer, without damaging pipe or its coating and to leave smooth end at right angles to axis of pipe.
	.14 Make watertight connections to manholes.
	.1 Use shrinkage compensating grout when suitable gaskets are not available.

	.15 Use prefabricated saddles or field connections approved by Departmental Representative for connecting pipes to existing sewer pipes.
	.1 Joints to be structurally sound and watertight.


	3.6 PIPE SURROUND
	.1 Place surround material in unfrozen condition.
	.2 Upon completion of pipe laying, and after Departmental Representative has inspected pipe joints, surround and cover pipes as indicated.
	.1 Leave joints and fittings exposed until field testing is completed.

	.3 Hand place surround material in uniform layers not exceeding 150 mm compacted thickness as indicated.
	.4 Place layers uniformly and simultaneously on each side of pipe.
	.5 Compact each layer from pipe invert to springline of pipe to at least 95% maximum density to ASTM D698.
	.6 Compact each layer from springline of pipe to underside of backfill to at least 95% maximum density to ASTM D698.
	.7 When field test results are acceptable to Departmental Representative, place surround material at pipe joints.

	3.7 BACKFILL
	.1 Place backfill material in unfrozen condition.
	.2 Place backfill material, above pipe surround in uniform layers not exceeding 150 mm compacted thickness up to grades as indicated.
	.3 Under paving and walks, compact backfill to at least 95% maximum density to ASTM D698.
	.4 Place unshrinkable fill in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.

	3.8 SERVICE CONNECTIONS
	.1 Install pipe to manufacturer's instructions and specifications.
	.2 Maintain grade for 150 mm diameter sewers at 1 vertical to 100 horizontal unless directed otherwise by Departmental Representative.
	.3 Service connections to main sewer: manhole.
	.4 Service connection pipe: not to extend into interior of manhole.
	.5 Make up required horizontal and vertical bends from 45 degrees bends or less, separated by straight section of pipe with minimum length of 4 pipe diameters.
	.1 Use long sweep bends where applicable.

	.6 Plug service laterals with water tight caps or plugs as approved by Departmental Representative.
	.7 Place location marker at ends of plugged or capped unconnected sewer lines.
	.1 Each marker: 38 x 89 mm stake extending from pipe end at pipe level to 0.6 m above grade.
	.2 Paint exposed portion of stake red with designation SAN SWR LINE in black.


	3.9 FIELD TESTING
	.1 Television and photographic inspections:
	.1 Carry out inspection of installed sewers by video camera, digital camera or by other related means.
	.2 Provide means of access to permit Departmental Representative to do inspections.
	.3 Payment for inspection services in accordance with Measurement and Payment in PART 1.


	3.10 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.



	337173.02.Underground Electrical Service
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 26 05 00 – Common Work Results for Electrical
	.2 Section 26 05 21 – Wires and Cables (0-1000V)
	.3 Section 26 05 34 – Conduits, Conduit Fastenings and Conduit Fittings

	1.2 REFERENCES
	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet and include product characteristics, performance criteria, physical size, finish and limitations.


	1.4 QUALITY ASSURANCE
	.1 Quality assurance submittals: submit following in accordance with Section 01 45 00 - Quality Control.
	.2 Regulatory Requirements:
	.1 Perform Work to comply with applicable Provincial/Territorial regulations.
	.2 Co-ordinate and meet requirements of power supply authority.
	.1 Ensure availability of power when required.


	.3 Certificates: submit certificates signed by manufacturer certifying materials comply with specified performance characteristics and physical properties.
	.4 Manufacturer's Instructions: submit manufacturer's installation instructions and special handling criteria, installation sequence, and cleaning procedures.

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements:
	.1 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.



	Part 2 Products
	2.1 MATERIALS
	.1 Underground ducts: rigid type DB2, size as indicated.
	.2 Rigid steel galvanized conduit and fittings: size as indicated.
	.3 Conductors: copper, type RWU-90, size and number of conductors as indicated.
	.4 Meter socket: NEMA 1 interior, and approval of supply authority.
	.5 Sand: natural or crushed sand, meeting the gradation limits specified below for each type:
	.6 Backfill: clean and free of debris.
	.7 Pulling Iron:
	.1 22 mm diameter hot dipped galvanized steel bar with exposed triangular shaped opening.



	Part 3 Execution
	3.1 APPLICATION
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 INSTALLATION
	.1 Allow adequate conductor length for connection to supply by power supply authority.
	.2 Install meter socket and conduit.
	.3 Allow adequate conductor length for connection to service equipment.
	.4 Make grounding connections in accordance with Section 26 05 28 - Grounding - Secondary.
	.5 Install sand encased ducts for electrical systems as indicated and in accordance with CAN/CSA A23.1.
	.6 Install pulling irons as required.
	.7 Seal ducts and conduits at building entrance location after installation of cable and provide appropriate drainage for low spots.

	3.3  FIELD QUALITY CONTROL
	.1 Site Tests:
	.1 Perform tests in accordance with Section 26 05 00 - Common Work Results for Electrical.
	.2 Perform additional tests if required by authority having jurisdiction.

	.2 Submit written test results to Departmental Representative for review.

	3.4 CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning.
	.1 Remove surplus materials, excess materials, rubbish, tools and equipment.
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