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Ontario Environmental & Safety Network Ltd.  184 Scott Street  Units 8 &9  St. Catharines, ON.
L2N1H1 Tel: 1 888 271 2111 Fax: 905 988 1910 www.oesn.net

ExecutiveS um m ary

On Tuesday October 4, 2016 a survey of the museum at Butler’s Barracks located in Niagara-on-the-Lake
was conducted to identify select designated substances and hazards in building materials.

Survey included inspection, collection and testing of materials suspected of containing designated
substances.

The assessment determined lead, mercury and mould growth are present.

Recommendations provided are in accordance with legislative requirements.
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About the author

This assessment was prepared by Ontario Environmental & Safety Network Ltd. (OESN).

OESN has been in business providing industrial hygiene, hazardous material assessment and
occupational health and safety services since 1996.

Site work was conducted by Trish McPherson and Shaun Husband who both have over nine years of
experience assessing buildings for designated substances and hazardous materials.

The project was managed by Jeff Drummond who has 20 years of conducting designated substances
assessments and consulting experience.

The technical content of the report was reviewed by Kristi Beck, a Certified Industrial Hygienist.

All work conducted was done to the best of our abilities and based on our knowledge, experience and
the requirements of international and local legislation and industry best practice.

Please contact our office at 1-888-271-2111 with respect to questions or discussion regarding the
content of this report.

Regards,

Trish McPherson Shaun Husband
Field Consultant Field Consultant

Jeff Drummond, B.A. Kristi Beck MHSc., CIH
Project Manager Quality Assurance
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1.0 IN T R O DU CT IO N

1.1 O VER VIEW

On Tuesday October 4, 2016, an assessment of the interior and exterior of the Butler’s Barracks

Museum was conducted. The purpose of the assessment was to identify select designated substances

and hazardous materials through visual observation, bulk sampling and testing. The assessment was

conducted in advance of plans to renovate the building.

1.2 BACKGR O U N D

Plans are to renovate the Butler’s Barracks Museum. Renovation may lead to disturbance of building

materials made with hazardous chemicals such as asbestos, lead, mercury and silica. The Canada Labour

Code requires that employees are to be kept free from exposure to chemical agents. If there is a

likelihood that the health or safety of an employee in a work place is or may be endangered by exposure

to a hazardous substance, the employer shall appoint a qualified person to carry out an investigation.

This report complies with the requirements to conduct a hazard investigation for the purposes of

construction.

The report also complies with provincial legislation for a list of chemical agent information to be

provided by owner to bidders of construction. The Occupational Health and Safety Act (The Act) for the

Province of Ontario defines designated substances as biological, chemical or physical agents or

combination thereof to which the exposure of a worker is prohibited, regulated, restricted, limited or

controlled.

Section 30(1) of The Act prescribes duties for owners to determine if these designated substances are

present at a site prior to commencement of a construction project where disturbance is likely.

Industry interprets this requirement to include for the provision of a scope of work that assesses all

structural and finishing materials (including equipment) that was used in the construction of a building.

1.3 S CO P EO FW O R K

Based on client plans to renovate the building, the following scope of work was developed and carried

out to produce a comprehensive designated substance report.

1. A survey inspection of all interior and exterior structural and finishing materials of the building.
2. Collect bulk samples of materials suspected to contain designated substances.
3. Quantification and condition assessment of building materials suspected to contain asbestos

minerals.
4. Chain of custody control for all samples submitted.
5. Materials with known hazardous content such as silica-containing concrete, mercury-containing

thermostats and fluorescent tubes and PCB ballasts were documented.
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6. Reporting methods included recording assessment observations on forms, collecting
photographs of materials sampled and plotting sample locations on building plan drawings.

Excluded from the scope of work was inspection and testing for acrylonitrile, benzene, coke oven

emissions, ethlyene oxide, isocyanates and vinyl chloride because these substances are generally

associated with industrial sites and processes.

1.4 AS S ES S M EN T M ET HO DO L O GY

The assessment is carried out systematically to include all accessible areas. Inspection begins with the

lowest level and works towards the top level. Observations for suspect materials are recorded on a form

designed specifically to meet the project requirements and obligations.

2.0 S U R VEY FIN DIN GS

2.1 BU IL DIN G DES CR IP T IO N

The Butler’s Barracks Museum is a two-storey building, with an attic space built in 1817. Historically the

building was used as soldier barracks but currently is used as a museum and storage for museum

artifacts. The building is constructed from log and brick.

Types of building finishes observed at the time of inspection and considered for the report include:

Floor: Hardwood flooring.

Walls: Walls consist of log with compound material between the logs. Plaster walls divide one end of

the large room from the other and is present on both floors.

Ceilings: Base and skim coat plaster is present on wood lathe and exists in a small portion on the main

floor and is located throughout the second floor.

Thermal: The exposed sprinkler piping throughout the building is not insulated.

Exterior: Window glazing was identified along the glass panes of the exterior windows. Interior window

glazing and caulking were not observed. Black tar paper was observed underneath the cedar shake roof.

Bulk samples collected for asbestos testing include compound on interior log walls, plaster wall and

ceiling, exterior window glazing and black tar paper under cedar shake roofing. Three different coloured

paint finishes were collected and tested for arsenic, lead and mercury content.
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2.2 O BS ER VAT IO N FIN DIN GS

Designated Substances and Hazardous materials are assumed to be present in the following building

items.

2.2.1 M ER CU R Y

Eighteen (18) fluorescent light tubes, containing mercury are located in the first floor.

2.2.2 P O L YCHL O R IN AT ED BIP HEN YL (P CBs)

Ballasts found within fluorescent light fixture was identified during the assessment. Lighting

ballasts have the potential for containing polychlorinated Biphenyls (PCBs).

2.2.3 CR YS T AL L IN ES IL ICA

Brick building materials were not sampled for the presence of crystalline silica. It is assumed

that original brick materials are silica-containing.

2.2.4 BIO L O GICAL CO N T AM IN AN T S

Biological contaminants such as fungal staining (i.e. mould) were observed on the wood

throughout the exterior of the building.

3.0 T ES T R ES U L T S

3.1 AS BES T O S

The regulated limit for establishing asbestos content in materials in the Province of Ontario is 0.5%

asbestos by dry weight1. Test results for materials suspected of containing asbestos minerals are listed in

Table 1.

Table 1: Asbestos Test Results

Sample Number
Material
Number

Material Description
Regulated

Limit
Result % by dry

weight

Flooring Materials

- - - - -

Wall Materials

00090.004-W01-W03 HW-01 Compound on wall 0.5% None Detected

1
Ontario Regulation 278/05 Designated Substance – Asbestos on Construction Projects and in Buildings and Repair Operations
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Sample Number
Material
Number

Material Description
Regulated

Limit
Result % by dry

weight

00090.004-W04-W06 HW-02 Plaster wall 0.5% None Detected

Ceiling Materials

00090.004-C01-C03 HC-01 Plaster Ceiling 0.5% None Detected

Manufactured Materials

00090.004-M01-M03 HM-01 Exterior window glazing 0.5% None Detected

Roofing Materials

00090.004-M04-M06 HR-01
Roofing paper

(under cedar shake roof)
0.5% None Detected

Refer to appendices for photos, laboratory analytical results and drawings outlining asbestos-containing

material sample locations.

3.2 AR S EN IC,L EAD AN D M ER CU R Y IN P AIN T FIN IS HES

Surface coatings with results above analytical detection limits identified during this assessment are

reported as “positive” for the designated substance. Test results for paints suspected of containing

arsenic, lead and mercury are listed in Table 2.

Table 2: Test Results for Arsenic, Lead or Mercury.

Sample Number Paint Finish Description
Interpretation of Analytical

Result

Arsenic Lead Mercury

00090.004-P01 Light Grey Paint <MDL POSITIVE POSITIVE

00090.004-P02 Medium Grey Paint <MDL POSITIVE POSITIVE

00090.004-P03 White Paint <MDL POSITIVE <MDL

Note: MDL = Method Detection Limit

Refer to appendices for photos, laboratory analytical results and drawings outlining arsenic, lead and

mercury-containing paint finish sample locations.

4.0 CO N CL U S IO N S

In preparation for renovation activities, designated substances and hazardous substances were

identified within Butler’s Barracks Museum. They include:

 Lead

 Mercury
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 Silica (assumed)

 Poly Chlorinated Biphenyls (suspect)

The information presented in this designated substance and hazardous materials survey is based on

observations and analytical testing of bulk samples collected. It is possible that building materials not

originally observed and subsequently not identified in this report may become exposed during

renovation. Any materials not listed in this report and suspect to contain designated substances should

be assumed until sampling and analysis is conducted.

5.0 R ECO M M EN DAT IO N S

Based on assessment findings, OESN provides the following recommendations:

1. Provide this report to all staff and vendors (contractors) prior to any building maintenance or

alteration activities.

2. If planned renovations include the disturbance of any designated substances and or hazardous

materials identified, the contractor is required to follow procedures prescribed in applicable

legislation.

3. Any materials not listed in this report and suspected to contain designated substances should be

assumed positive until testing is conducted.

4. A written scope of work for the safe handling and disposal of designated substances and hazardous

materials should be developed prior to project commencement.



Appendix A: Photo Log: Materials Tested for Asbestos
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W allM aterials

Sample Identification
00090.004-W01
00090.004-W02
00090.004-W03

Sample Code
HW-01

Sample Location of Material
First Floor

Sample Description
Compound on Wall

Quantity of Material
-

Analytical Result: None Detected
Condition of Material

-

Sample Identification
00090.004-W04
00090.004-W05
00090.004-W06

Sample Code
HW-02

Sample Location of Material
Second Floor

Sample Description
Plaster Wall

Quantity of Material
-

Analytical Result: None Detected
Condition of Material

-
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CeilingM aterials

Sample Identification
00090.004-C01
00090.004-C02
00090.004-C03

Sample Code
HC-01

Sample Location of Material
Second Floor

Sample Description
Plaster Ceiling

Quantity of Material
-

Analytical Result: None Detected
Condition of Material

-
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M anufacturedM aterials

Sample Identification
00090.004-M01
00090.004-M02
00090.004-M03

Sample Code
HM-01

Sample Location of Material
Exterior

Sample Description
Exterior Window Glazing

Quantity of Material
-

Analytical Result: None Detected
Condition of Material

-
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R oofingM aterials

Sample Identification
00090.004-R01
00090.004-R02
00090.004-R03

Sample Code
HR-01

Sample Location of Material
Exterior

Sample Description
Roofing paper under

cedar shake roof

Quantity of Material
-

Analytical Result: None Detected
Condition of Material

-



Appendix B: Photo Log: Paint Finishes
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P AIN T FIN IS HES (L EAD,M ER CU R Y,AR S EN IC)

Sample Identification
Light Grey Paint
00090.004-P01

Arsenic Content
<50 µg/g

Mercury Content
4 µg/g

Lead Content
397 µg/g

Sample Identification
Medium Grey Paint

00090.004-P02

Arsenic Content
<50 µg/g

Mercury Content
3 µg/g

Lead Content
442 µg/g
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S U R FACECO AT IN GS (L EAD,M ER CU R Y,AR S EN IC)-Continued

Sample Identification
White Paint

00090.004-P03

Arsenic Content
<50 µg/g

Mercury Content
<2 µg/g

Lead Content
5 µg/g



Appendix C: Asbestos Analytical Results



BULK SAMPLING METHODOLOGY

Bulkm aterialsam ples are random ly collected during the assessm ent in strategiclocations.S am ples of

m aterials suspected for containing asbestos m inerals are collected by a know ledgeable,com petent

w orker w ho is trained and experienced in asbestos bulk sam pling. S afety m easures are applied in

accordancew ithO ES N ’s S tandardO peratingP rocedure(S O P ).

S am ples are representative ofeach hom ogeneous m aterial (uniform in colour and texture) and the

quantity ofsam ples arecollectedin accordancew ithprovincialregulation.

T able1:BulkM aterialS am ples ofO .R eg.278/05 (as am endedto 479/10).

Item T ypeofM aterial S izeofhom ogeneous area M inim um num ber ofbulk m aterial
sam ples to becollected

1. S urfacing m aterial, including
w ithout lim itation m aterial
that is applied to surfaces by
spraying, by trow eling or
otherw ise,such as acoustical
plaster on ceilings and
fireproofing m aterials on
structuralm em bers

L ess than 90 squarem etres
3

90 orm oresquarem etres,but
less than 450 squarem etres

5

450 orm oresquarem etres
7

2. T herm al insulation,except as
describedin item 3

Any size
3

3. T herm alinsulation patch L ess than 2 linearm etres or0.5
squarem etres any size

1

4. O therm aterial Any size
3

S am ples aretested usingtestm ethod EP A/600/R -93/116:M ethod for theDeterm ination ofAsbestos in

BulkBuildingM aterials. June1993.O .R eg.278/05.

S am plelocations areplottedon draw ings designedto m atchtheChain ofCustody producedon site.

T hereportof“suspect” m aterials is basedon thefieldconsultant’s experienceandknow ledgeregarding

the historicaluse and applications ofthese chem icals in products. Ifobservations do not confirm the

presence ofdesignated substances or hazardous m aterials,bulk sam ples ofthe m aterialare collected

andanalyzedfortheappropriatechem icalorbiologicalsubstance.



INTERPRETATION OF RESULTS

Allbulksam ples w ere analyzed using P olarized L ight M icroscopy (P L M )M ethod EP A 600/R 93/116 and

EP A 600/M 4-82/020. T he lim it ofquantitation for the test m ethod is <1% asbestos by w eight as

determ ined by visualestim ation.W here low asbestos concentrations are reported,a second type of

quantification technique,apoint count,can beconducted. A 1,000 point counthas areportinglim it of

<0.1% asbestos.

Asbestos is presentw ithin thesam plew hen thetestresultindicates apercentageof<1 to 100.A result

reported as “<1% asbestos” indicates that trace am ounts ofasbestos w ere observed but could not be

quantified by the test m ethod. W hen this occurs,additional analysis can be requested to achieve a

low erlim itofquantitation.

A resultreportedas “N oneDetected” indicates thatno traces ofasbestos w ereobservedin thesam ple.

For m ostm aterials,a“N oneDetected” resultcan beinterpretedas 0% asbestos. Dueto thelim itations

ofEP A 600 test m ethod,non friableorganically bound m aterials such as vinylfloor tiles can be difficult

to analyzeusingP L M .For thesem aterials,EP A recom m ends that a“N oneDetected” result befollow ed

w ith analysis by T ransm ission Electron M icroscopy (T EM )to confirm that asbestos is not presentw ithin

them aterial.

T he province ofO ntario considers any m aterial testing equal or greater than 0.5% by dry w eight as

asbestos.



October 6, 2016

Ontario Environmental & Safety Network, LTD.
RR #2 1783 Highway 20C
Allanburg, ON L0S 1A0

CLIENT PROJECT: 00090.004
CEI LAB CODE: B16-8330

Dear Customer:

Enclosed are asbestos analysis results for PLM Bulk samples received at our laboratory on
October 5, 2016. The samples were analyzed for asbestos using polarizing light microscopy
(PLM) per the EPA 600 Method.

Sample results containing >1% asbestos are considered asbestos-containing materials
(ACMs) per EPA regulatory requirements. The detection limit for the EPA 600 Method is <1%
asbestos by weight as determined by visual estimation.

Thank you for your business and we look forward to continuing good relations. If you have any
questions, please feel free to call our office at 919-481-1413.

730 SE Maynard Road • Cary, NC 27511 • 919.481.1413

Tianbao Bai, Ph.D., CIH
Laboratory Director

Kind Regards,



ASBESTOS ANALYTICAL REPORT
By: Polarized Light Microscopy

Prepared for

Ontario Environmental & Safety Network, LTD.

TEL: 866-481-1412
www.ceilabs.com

CLIENT PROJECT:

CEI LAB CODE:

TEST METHOD: EPA 600 / R93 / 116 and EPA 600 / M4-82 / 020

REPORT DATE:

TOTAL SAMPLES ANALYZED:

# SAMPLES >1% ASBESTOS:

00090.004

B16-8330

6

10/06/16



Asbestos Report Summary
By: POLARIZING LIGHT MICROSCOPY

PROJECT: 00090.004 CEI LAB CODE: B16-8330

Client ID Lab ID Color Sample Description
ASBESTOS

%Layer

METHOD: EPA 600 / R93 / 116 and EPA 600 / M4-82 / 020

B211695 Gray Compound On Wood Wall None Detected00090.004-W01

B211696 Gray Compound On Wood Wall None Detected00090.004-W02

B211697 Gray Compound On Wood Wall None Detected00090.004-W03

B211698 Gray,White Plaster Wall None Detected00090.004-W04

B211699 Gray,White Plaster Wall None Detected00090.004-W05

B211700 Gray,White Plaster Wall None Detected00090.004-W06

Page 1 of 1



ASBESTOS BULK ANALYSIS
By: POLARIZING LIGHT MICROSCOPY

CEI Lab Code: B16-8330
Date Received: 10-05-16
Date Analyzed: 10-06-16
Date Reported: 10-06-16

Client ID
Lab ID

Lab
Attributes

Lab
Description

ASBESTOS
%

ASBESTOS BULK PLM, EPA 600 METHOD
NON-ASBESTOS COMPONENTS

Non-Fibrous

Client: Ontario Environmental & Safety Network, LTD.
RR #2 1783 Highway 20C
Allanburg, ON L0S 1A0

Project:  00090.004

Fibrous

Gray
Compound On Wood
Wall

00090.004-
W01
B211695

<1%Heterogeneous

Fibrous
Bound

60%
30%
10%

Cellulose Silicates
Calc Carb
Binder

None Detected

Gray
Compound On Wood
Wall

00090.004-
W02
B211696

<1%Heterogeneous

Fibrous
Bound

60%
30%
10%

Cellulose Silicates
Calc Carb
Binder

None Detected

Gray
Compound On Wood
Wall

00090.004-
W03
B211697

<1%Heterogeneous

Fibrous
Bound

60%
30%
10%

Cellulose Silicates
Calc Carb
Binder

None Detected

Gray,White
Plaster Wall00090.004-

W04
B211698

<1%Heterogeneous

Fibrous
Bound

60%
30%
10%

Cellulose Silicates
Calc Carb
Binder

None Detected

Gray,White
Plaster Wall00090.004-

W05
B211699

<1%Heterogeneous

Fibrous
Bound

60%
30%
10%

Cellulose Silicates
Calc Carb
Binder

None Detected

Gray,White
Plaster Wall00090.004-

W06
B211700

<1%Heterogeneous

Fibrous
Bound

60%
30%
10%

Cellulose Silicates
Calc Carb
Binder

None Detected

Page 1 of 2



LEGEND: Non-Anth = Non-Asbestiform Anthophyllite
Non-Trem = Non-Asbestiform Tremolite
Calc Carb = Calcium Carbonate

METHOD: EPA 600 / R93 / 116 and EPA 600 / M4-82 / 020

LIMIT OF DETECTION: <1% by visual estimation

REGULATORY LIMIT: >1% by weight

Due to the limitations of the EPA 600 method, nonfriable organically bound materials (NOBs) such as
vinyl floor tiles can be difficult to analyze via polarized light microscopy (PLM). EPA recommends that
all NOBs analyzed by PLM, and found not to contain asbestos, be further analyzed by Transmission
Electron Microscopy (TEM). Please note that PLM analysis of dust and soil samples for asbestos is not
covered under NVLAP accreditation.

This report relates only to the samples tested or analyzed and may not be reproduced, except in full,
without written approval by CEI Labs, Inc. CEI Labs makes no warranty representation regarding the
accuracy of client submitted information in preparing and presenting analytical results. Interpretation of
the analytical results is the sole responsibility of the client. This report may not be used by the client to
claim product endorsement by NVLAP or any other agency of the U.S. Government.

Page 2 of 2

ANALYST: APPROVED BY:
Tianbao Bai, Ph.D., CIH
Laboratory Director

Sarah Talley





October 6, 2016

Ontario Environmental & Safety Network, LTD.
RR #2 1783 Highway 20C
Allanburg, ON L0S 1A0

CLIENT PROJECT: 00090.004
CEI LAB CODE: B16-8329

Dear Customer:

Enclosed are asbestos analysis results for PLM Bulk samples received at our laboratory on
October 5, 2016. The samples were analyzed for asbestos using polarizing light microscopy
(PLM) per the EPA 600 Method.

Sample results containing >1% asbestos are considered asbestos-containing materials
(ACMs) per EPA regulatory requirements. The detection limit for the EPA 600 Method is <1%
asbestos by weight as determined by visual estimation.

Thank you for your business and we look forward to continuing good relations. If you have any
questions, please feel free to call our office at 919-481-1413.

730 SE Maynard Road • Cary, NC 27511 • 919.481.1413

Tianbao Bai, Ph.D., CIH
Laboratory Director

Kind Regards,



ASBESTOS ANALYTICAL REPORT
By: Polarized Light Microscopy

Prepared for

Ontario Environmental & Safety Network, LTD.

TEL: 866-481-1412
www.ceilabs.com

CLIENT PROJECT:

CEI LAB CODE:

TEST METHOD: EPA 600 / R93 / 116 and EPA 600 / M4-82 / 020

REPORT DATE:

TOTAL SAMPLES ANALYZED:

# SAMPLES >1% ASBESTOS:

00090.004

B16-8329

3

10/06/16



Asbestos Report Summary
By: POLARIZING LIGHT MICROSCOPY

PROJECT: 00090.004 CEI LAB CODE: B16-8329

Client ID Lab ID Color Sample Description
ASBESTOS

%Layer

METHOD: EPA 600 / R93 / 116 and EPA 600 / M4-82 / 020

Layer 1 B211692 Off-white Plaster Skim Coat None Detected00090-004-C01

Layer 2 B211692 Gray Plaster Base Coat None Detected

Layer 1 B211693 Off-white Plaster Skim Coat None Detected00090-004-C02

Layer 2 B211693 Gray Plaster Base Coat None Detected

Layer 1 B211694 Off-white Plaster Skim Coat None Detected00090-004-C03

Layer 2 B211694 Gray Plaster Base Coat None Detected

Page 1 of 1



ASBESTOS BULK ANALYSIS
By: POLARIZING LIGHT MICROSCOPY

CEI Lab Code: B16-8329
Date Received: 10-05-16
Date Analyzed: 10-06-16
Date Reported: 10-06-16

Client ID
Lab ID

Lab
Attributes

Lab
Description

ASBESTOS
%

ASBESTOS BULK PLM, EPA 600 METHOD
NON-ASBESTOS COMPONENTS

Non-Fibrous

Client: Ontario Environmental & Safety Network, LTD.
RR #2 1783 Highway 20C
Allanburg, ON L0S 1A0

Project:  00090.004

Fibrous

Off-white
00090-004-
C01

B211692

Heterogeneous

Non-fibrous
Bound

85%
15%

Binder
Silicates

None Detected

Layer 1

Plaster Skim Coat

Gray
Plaster Base Coat

B211692
<1%
<1%

Heterogeneous

Fibrous
Bound

40%
60%

Cellulose
Hair

Binder
Silicates

None DetectedLayer 2

Off-white
00090-004-
C02

B211693

Heterogeneous

Non-fibrous
Bound

85%
15%

Binder
Silicates

None Detected

Layer 1

Plaster Skim Coat

Gray
Plaster Base Coat

B211693
<1%
<1%

Heterogeneous

Fibrous
Bound

40%
60%

Cellulose
Hair

Binder
Silicates

None DetectedLayer 2

Off-white
00090-004-
C03

B211694

Heterogeneous

Non-fibrous
Bound

85%
15%

Binder
Silicates

None Detected

Layer 1

Plaster Skim Coat

Gray
Plaster Base Coat

B211694
<1%
<1%

Heterogeneous

Fibrous
Bound

40%
60%

Cellulose
Hair

Binder
Silicates

None DetectedLayer 2
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LEGEND: Non-Anth = Non-Asbestiform Anthophyllite
Non-Trem = Non-Asbestiform Tremolite
Calc Carb = Calcium Carbonate

METHOD: EPA 600 / R93 / 116 and EPA 600 / M4-82 / 020

LIMIT OF DETECTION: <1% by visual estimation

REGULATORY LIMIT: >1% by weight

Due to the limitations of the EPA 600 method, nonfriable organically bound materials (NOBs) such as
vinyl floor tiles can be difficult to analyze via polarized light microscopy (PLM). EPA recommends that
all NOBs analyzed by PLM, and found not to contain asbestos, be further analyzed by Transmission
Electron Microscopy (TEM). Please note that PLM analysis of dust and soil samples for asbestos is not
covered under NVLAP accreditation.

This report relates only to the samples tested or analyzed and may not be reproduced, except in full,
without written approval by CEI Labs, Inc. CEI Labs makes no warranty representation regarding the
accuracy of client submitted information in preparing and presenting analytical results. Interpretation of
the analytical results is the sole responsibility of the client. This report may not be used by the client to
claim product endorsement by NVLAP or any other agency of the U.S. Government.

Page 2 of 2

ANALYST: APPROVED BY:
Tianbao Bai, Ph.D., CIH
Laboratory Director

Daniel Liguori





October 6, 2016

Ontario Environmental & Safety Network, LTD.
RR #2 1783 Highway 20C
Allanburg, ON L0S 1A0

CLIENT PROJECT: 00090.004
CEI LAB CODE: B16-8328

Dear Customer:

Enclosed are asbestos analysis results for PLM Bulk samples received at our laboratory on
October 5, 2016. The samples were analyzed for asbestos using polarizing light microscopy
(PLM) per the EPA 600 Method.

Sample results containing >1% asbestos are considered asbestos-containing materials
(ACMs) per EPA regulatory requirements. The detection limit for the EPA 600 Method is <1%
asbestos by weight as determined by visual estimation.

Thank you for your business and we look forward to continuing good relations. If you have any
questions, please feel free to call our office at 919-481-1413.

730 SE Maynard Road • Cary, NC 27511 • 919.481.1413

Tianbao Bai, Ph.D., CIH
Laboratory Director

Kind Regards,



ASBESTOS ANALYTICAL REPORT
By: Polarized Light Microscopy

Prepared for

Ontario Environmental & Safety Network, LTD.

TEL: 866-481-1412
www.ceilabs.com

CLIENT PROJECT:

CEI LAB CODE:

TEST METHOD: EPA 600 / R93 / 116 and EPA 600 / M4-82 / 020

REPORT DATE:

TOTAL SAMPLES ANALYZED:

# SAMPLES >1% ASBESTOS:

00090.004

B16-8328

3

10/06/16



Asbestos Report Summary
By: POLARIZING LIGHT MICROSCOPY

PROJECT: 00090.004 CEI LAB CODE: B16-8328

Client ID Lab ID Color Sample Description
ASBESTOS

%Layer

METHOD: EPA 600 / R93 / 116 and EPA 600 / M4-82 / 020

B211689 Gray Window Glazing None Detected00090.004-M01

B211690 Gray Window Glazing None Detected00090.004-M02

B211691 Gray Window Glazing None Detected00090.004-M03

Page 1 of 1



ASBESTOS BULK ANALYSIS
By: POLARIZING LIGHT MICROSCOPY

CEI Lab Code: B16-8328
Date Received: 10-05-16
Date Analyzed: 10-06-16
Date Reported: 10-06-16

Client ID
Lab ID

Lab
Attributes

Lab
Description

ASBESTOS
%

ASBESTOS BULK PLM, EPA 600 METHOD
NON-ASBESTOS COMPONENTS

Non-Fibrous

Client: Ontario Environmental & Safety Network, LTD.
RR #2 1783 Highway 20C
Allanburg, ON L0S 1A0

Project:  00090.004

Fibrous

Gray
Window Glazing00090.004-

M01
B211689

<1%Heterogeneous

Non-fibrous
Bound

80%
10%
10%

Cellulose Binder
Paint
Silicates

None Detected

Gray
Window Glazing00090.004-

M02
B211690

<1%Heterogeneous

Non-fibrous
Bound

80%
10%
10%

Cellulose Binder
Paint
Silicates

None Detected

Gray
Window Glazing00090.004-

M03
B211691

<1%Heterogeneous

Non-fibrous
Bound

80%
10%
10%

Cellulose Binder
Paint
Silicates

None Detected
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LEGEND: Non-Anth = Non-Asbestiform Anthophyllite
Non-Trem = Non-Asbestiform Tremolite
Calc Carb = Calcium Carbonate

METHOD: EPA 600 / R93 / 116 and EPA 600 / M4-82 / 020

LIMIT OF DETECTION: <1% by visual estimation

REGULATORY LIMIT: >1% by weight

Due to the limitations of the EPA 600 method, nonfriable organically bound materials (NOBs) such as
vinyl floor tiles can be difficult to analyze via polarized light microscopy (PLM). EPA recommends that
all NOBs analyzed by PLM, and found not to contain asbestos, be further analyzed by Transmission
Electron Microscopy (TEM). Please note that PLM analysis of dust and soil samples for asbestos is not
covered under NVLAP accreditation.

This report relates only to the samples tested or analyzed and may not be reproduced, except in full,
without written approval by CEI Labs, Inc. CEI Labs makes no warranty representation regarding the
accuracy of client submitted information in preparing and presenting analytical results. Interpretation of
the analytical results is the sole responsibility of the client. This report may not be used by the client to
claim product endorsement by NVLAP or any other agency of the U.S. Government.

Page 2 of 2

ANALYST: APPROVED BY:
Tianbao Bai, Ph.D., CIH
Laboratory Director

Mikaela Batta





October 6, 2016

Ontario Environmental & Safety Network, LTD.
RR #2 1783 Highway 20C
Allanburg, ON L0S 1A0

CLIENT PROJECT: 00090.004
CEI LAB CODE: B16-8327

Dear Customer:

Enclosed are asbestos analysis results for PLM Bulk samples received at our laboratory on
October 5, 2016. The samples were analyzed for asbestos using polarizing light microscopy
(PLM) per the EPA 600 Method.

Sample results containing >1% asbestos are considered asbestos-containing materials
(ACMs) per EPA regulatory requirements. The detection limit for the EPA 600 Method is <1%
asbestos by weight as determined by visual estimation.

Thank you for your business and we look forward to continuing good relations. If you have any
questions, please feel free to call our office at 919-481-1413.

730 SE Maynard Road • Cary, NC 27511 • 919.481.1413

Tianbao Bai, Ph.D., CIH
Laboratory Director

Kind Regards,



ASBESTOS ANALYTICAL REPORT
By: Polarized Light Microscopy

Prepared for

Ontario Environmental & Safety Network, LTD.

TEL: 866-481-1412
www.ceilabs.com

CLIENT PROJECT:

CEI LAB CODE:

TEST METHOD: EPA 600 / R93 / 116 and EPA 600 / M4-82 / 020

REPORT DATE:

TOTAL SAMPLES ANALYZED:

# SAMPLES >1% ASBESTOS:

00090.004

B16-8327

3

10/06/16



Asbestos Report Summary
By: POLARIZING LIGHT MICROSCOPY

PROJECT: 00090.004 CEI LAB CODE: B16-8327

Client ID Lab ID Color Sample Description
ASBESTOS

%Layer

METHOD: EPA 600 / R93 / 116 and EPA 600 / M4-82 / 020

B211686 Black Roofing Paper None Detected00090.04-R01

B211687 Black Roofing Paper None Detected00090.04-R02

B211688 Black Roofing Paper None Detected00090.04-R03
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ASBESTOS BULK ANALYSIS
By: POLARIZING LIGHT MICROSCOPY

CEI Lab Code: B16-8327
Date Received: 10-05-16
Date Analyzed: 10-06-16
Date Reported: 10-06-16

Client ID
Lab ID

Lab
Attributes

Lab
Description

ASBESTOS
%

ASBESTOS BULK PLM, EPA 600 METHOD
NON-ASBESTOS COMPONENTS

Non-Fibrous

Client: Ontario Environmental & Safety Network, LTD.
RR #2 1783 Highway 20C
Allanburg, ON L0S 1A0

Project:  00090.004

Fibrous

Black
Roofing Paper00090.04-

R01
B211686

5%
15%

Heterogeneous

Fibrous
Bound

60%
20%

Cellulose
Fiberglass

Tar
Silicates

None Detected

Black
Roofing Paper00090.04-

R02
B211687

5%
15%

Heterogeneous

Fibrous
Bound

60%
20%

Cellulose
Fiberglass

Tar
Silicates

None Detected

Black
Roofing Paper00090.04-

R03
B211688

5%
15%

Heterogeneous

Fibrous
Bound

60%
20%

Cellulose
Fiberglass

Tar
Silicates

None Detected
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LEGEND: Non-Anth = Non-Asbestiform Anthophyllite
Non-Trem = Non-Asbestiform Tremolite
Calc Carb = Calcium Carbonate

METHOD: EPA 600 / R93 / 116 and EPA 600 / M4-82 / 020

LIMIT OF DETECTION: <1% by visual estimation

REGULATORY LIMIT: >1% by weight

Due to the limitations of the EPA 600 method, nonfriable organically bound materials (NOBs) such as
vinyl floor tiles can be difficult to analyze via polarized light microscopy (PLM). EPA recommends that
all NOBs analyzed by PLM, and found not to contain asbestos, be further analyzed by Transmission
Electron Microscopy (TEM). Please note that PLM analysis of dust and soil samples for asbestos is not
covered under NVLAP accreditation.

This report relates only to the samples tested or analyzed and may not be reproduced, except in full,
without written approval by CEI Labs, Inc. CEI Labs makes no warranty representation regarding the
accuracy of client submitted information in preparing and presenting analytical results. Interpretation of
the analytical results is the sole responsibility of the client. This report may not be used by the client to
claim product endorsement by NVLAP or any other agency of the U.S. Government.

Page 2 of 2

ANALYST: APPROVED BY:
Tianbao Bai, Ph.D., CIH
Laboratory Director

Mikaela Batta

Gary A. Swanson





Appendix D: Paint Finishes Analytical Results



SAMPLING METHODOLOGY PAINT COATINGS (Lead, Mercury, Arsenic)

T hree(3)bulkpaintsam ples w erecollected.Eachsam plecontaineris labeledw ithastickerdetailingthe

inform ation (e.g.sam plenum ber,nam e,colordescription,room location)specificforthatsam ple.

Allsam ples are recorded on a Chain ofCustody and sent to an accredited laboratory for analysis of

Arsenic,L eadandM ercury.

For the determ ination ofm etals (arsenic,lead)in paint coatings U .S .Environm entalP rotection Agency

testm ethodEP A 6020 – Digestion,ICP -M S w as applied.

For the determ ination ofm ercury in paint coatings U .S .Environm entalP rotection Agency test m ethod

EP A 7471A – CVAA,digestion w as applied.

S am plelocations areplottedon thedraw ings designedto m atchtheChain ofCustody producedon site.



INTERPRETATION OF RESULTS

R egulated provincial lim its for defining w hether a surface coating is lead,arsenic or m ercury

“containing” do not currently exist;industry best practicedictates that consideration needs to begiven

to surface coatings containing any level ofthese contam inants for w orker health and safety. T he

O ntario M inistry ofL abour does not consider w hether a surface coating is “lead-based” or “lead-

containing” w ithin theO ccupationalHealth & S afety Act& R egulations;instead thefocus is on w hether

w orkers m ay beexposedto leadoranotherdesignatedsubstance,w hateverthesource.1

United States Legislation References

W ithin the U nited S tates,the Housing and U rban Developm ent and the Consum er P roducts S afety

Com m ission (CP S C)have designated levels oflead in paint below w hich they consider the paint to be

non-leadcontaining.2 T heseinclude:

Definition

L ead-based ≥ 5000 ppm  by w eight
L ead-containing > 90 ppm by w eight

T he U .S . O S HA has stated that they do not recognize these levels as safe under m ost w orkplace

situations;andthatforthepurposes ofoccupationalhealth,theselevels m ay easily presentan exposure

hazard.3

Canadian Legislation References

T he FederalS urface Coating M aterials R egulations4 prescribes m axim um concentrations for totallead

and totalm ercury presentin consum er paints and other surfacecoatings,applicableto theadvertising,

sale and im portation ofthese m aterials as w ell as furniture and other articles for children; and is

intendedto protectconsum ers.T heselim its are:

L im it

L ead 90 m g/kg
M ercury 10 m g/kg

1
O ntario R egulation 490/09 DesignatedS ubstances underO ccupationalHealthandS afety Act,R .S .O .1990,c.O .1

(as am ended).
2

U .S .Departm entofHousing& U rban Developm ent.Guidelines fortheEvaluation andControlofL ead-Based
P aintHazards in Housing. O fficeofHealthy Hom es andL eadHazardControl,2

nd
ed.July 2012.

3
O ccupationalS afety andHealthAdm inistration.S tandardInterpretations,S tandardnum ber1926.62.

https://w w w .osha.gov/pls/oshaw eb/ow asrch.search_form ?p_doc_type=IN T ER P R ET A T IO N S &p_toc_level=3&p_key
value=1926.62&p_status=CU R R EN T
4

S urfaceCoatingM aterials R egulations S O R /2005-109 (June2011)underCanadaConsum erP roductS afety Act
andpursuantto S ection 5 oftheHazardous P roducts Act(R .S .,c.24 (3

rd
S uppl),s.1).



In theabsenceofO ntario M inistry ofL abourregulatory direction on thedefinition ofa“lead-containing”

or “m ercury-containing” m aterial,the FederalS urface Coating M aterials R egulations lim its have been

routinely used in Canada as practicalvalues w hich,w hen exceeded,w orker exposure precautions w ere

recom m ended. How ever,in theinterestofprotectingw orkerhealthand safety,industrialhygienebest

practice dictates that any coating identified w ith lead,arsenic or m ercury above analyticaldetection

lim its shouldbeconsideredlead-,arsenic-orm ercury-containing.



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

Ottawa, ON, K1G 4J8
300 - 2319 St. Laurent Blvd

Attn: Lisa Tappay
St. Catharines, ON L2N 1H1
184 Scott Street, Unit 8 & 9
Ontario Environmental & Safety Network Ltd. (St.)

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 1641204

Order Date: 4-Oct-2016 
    Report Date: 11-Oct-2016 

Client PO: 00090.004 

Custody:    32853 
Project: Butlers Barracks-Museum DSA

1641204-01 P01- Light Grey
1641204-02 P02- Medium Grey
1641204-03 P03- White

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 7

Lab Supervisor

Mark Foto, M.Sc.



 Order #: 1641204

Project Description: Butlers Barracks-Museum DSA

Certificate of Analysis
Client:

Report Date: 11-Oct-2016

Order Date: 4-Oct-2016 

Client PO:  00090.004

Ontario Environmental & Safety Network Ltd. (St.)

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 7471B - CVAA, digestion 11-Oct-16 11-Oct-16Mercury by CVAA
EPA 6020 - Digestion - ICP-MS 11-Oct-16 11-Oct-16Metals, ICP-MS
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 Order #: 1641204

Project Description: Butlers Barracks-Museum DSA

Certificate of Analysis
Client:

Report Date: 11-Oct-2016

Order Date: 4-Oct-2016 

Client PO:  00090.004

Ontario Environmental & Safety Network Ltd. (St.)

Client ID: P01- Light Grey P02- Medium Grey P03- White -
Sample Date: -04-Oct-1604-Oct-1604-Oct-16

1641204-01 1641204-02 1641204-03 -Sample ID:
MDL/Units Paint Paint Paint -

Metals

Arsenic -<50<50<5050 ug/g

Lead -54423975 ug/g

Mercury -<2342 ug/g
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 Order #: 1641204

Project Description: Butlers Barracks-Museum DSA

Certificate of Analysis
Client:

Report Date: 11-Oct-2016

Order Date: 4-Oct-2016 

Client PO:  00090.004

Ontario Environmental & Safety Network Ltd. (St.)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Metals
Arsenic ND 50 ug/g
Lead ND 5 ug/g
Mercury ND 2 ug/g
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 Order #: 1641204

Project Description: Butlers Barracks-Museum DSA

Certificate of Analysis
Client:

Report Date: 11-Oct-2016

Order Date: 4-Oct-2016 

Client PO:  00090.004

Ontario Environmental & Safety Network Ltd. (St.)

Method Quality Control: Duplicate

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Metals
Arsenic ND 50 ug/g ND 500.0
Lead 336 5 ug/g 397 5016.7
Mercury 3 2 ug/g 4 3025.1
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 Order #: 1641204

Project Description: Butlers Barracks-Museum DSA

Certificate of Analysis
Client:

Report Date: 11-Oct-2016

Order Date: 4-Oct-2016 

Client PO:  00090.004

Ontario Environmental & Safety Network Ltd. (St.)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units Source
Result

%REC %REC
Limit

RPD
RPD
Limit Notes 

Metals
Arsenic 50.7 ND 101 70-130ug/L
Lead 66.0 15.9 100 70-130ug/L
Mercury 4 4 54.4 70-130 QM-072 ug/g
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 Order #: 1641204

Project Description: Butlers Barracks-Museum DSA

Certificate of Analysis
Client:

Report Date: 11-Oct-2016

Order Date: 4-Oct-2016 

Client PO:  00090.004

Ontario Environmental & Safety Network Ltd. (St.)

 Qualifier Notes :

 QC Qualifiers :

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 
other acceptable QC.

QM-07 :

 Sample Data Revisions
None

 Work Order Revisions  /  Comments :

None

 Other Report Notes :

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.

ND: Not Detected
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Appendix E: Drawings



FIRST FLOOR

TITLE:

CUSTOMER:

LOCATION:

REV. SCALE: DRAWN BY:

CHECKED BY: DATE:

OESN JOB No: DWG #:

184 Scott Street
Units 8 & 9

St. Catharines, ON
L2N 1H1

Toll free: 1888-271-2111
Phone:     905-988-1554

www.oesn.net/

DESIGNATED SUBSTANCES AND HAZARDOUS MATERIALS SURVEY

PARKS CANADA

BUTLER'S BARRACKS MUSEUM
440 KING STREET, NIAGARA-ON-THE-LAKE, ON L0S 1J0

O N. T. S. T. CORTES

T. McPHERSON OCTOBER 2016

00090.004 PC-BBM-DSS-2016-01

00090.004-M01
00090.004-M02
00090.004-M03

00090.004-W01
00090.004-W02
00090.004-W03

00090.004-R01
00090.004-R02
00090.004-R03

00090.004-P01

00090.004-P02

LEGEND
00090.004-R01 ASBESTOS SAMPLE NUMBER

NON ASBESTOS-CONTAINING
SAMPLE
ASBESTOS-CONTAINING
SAMPLE

ASBESTOS-CONTAINING MATERIALS
NOTE:
Materials sampled in these areas were analytically
determined not to contain asbestos minerals

PAINT
DESCRIPTION

ARSENIC
ug/g

LEAD
ug/g

MERCURY
ug/g

MEDIUM GREY 442N1 3

PAINT RESULTS TABLE

NOTE:
N1: Below Method of Detection Limit (MDL)

02

LIGHT GREY 397N1 401

WHITE 5N1 N103
00090.004-P01 PAINT SAMPLE NUMBER



SECOND FLOOR

TITLE:

CUSTOMER:

LOCATION:

REV. SCALE: DRAWN BY:

CHECKED BY: DATE:

OESN JOB No: DWG #:

184 Scott Street
Units 8 & 9

St. Catharines, ON
L2N 1H1

Toll free: 1888-271-2111
Phone:     905-988-1554

www.oesn.net/

DESIGNATED SUBSTANCES AND HAZARDOUS MATERIALS SURVEY

PARKS CANADA

BUTLER'S BARRACKS MUSEUM
440 KING STREET, NIAGARA-ON-THE-LAKE, ON L0S 1J0

O N. T. S. T. CORTES

T. McPHERSON OCTOBER 2016

00090.004 PC-BBM-DSS-2016-02

00090.004-W04
00090.004-W05
00090.004-W06

00090.004-C01
00090.004-C02
00090.004-C03

00090.004-P03

LEGEND
00090.004-R01 ASBESTOS SAMPLE NUMBER

NON ASBESTOS-CONTAINING
SAMPLE
ASBESTOS-CONTAINING
SAMPLE

ASBESTOS-CONTAINING MATERIALS
NOTE:
Materials sampled in these areas were analytically
determined not to contain asbestos minerals

PAINT
DESCRIPTION

ARSENIC
ug/g

LEAD
ug/g

MERCURY
ug/g

MEDIUM GREY 442N1 3

PAINT RESULTS TABLE

NOTE:
N1: Below Method of Detection Limit (MDL)

02

LIGHT GREY 397N1 401

WHITE 5N1 N103
00090.004-P01 PAINT SAMPLE NUMBER



Appendix F: References



REFERENCES

This designated substance assessment was prepared referencing laws and guidelines cited below.

1. Ontario Occupational Health & Safety Act, R.S.O. 1990 c.01.

2. Ontario Regulation for Construction Projects 213/91 as amended.

3. Ontario Regulation respecting Asbestos on Construction Projects and in Buildings and Repair

Operations 278/05 as amended.

4. Ontario Regulation for Designated Substances 490/09 as amended.

5. U.S. Department of Housing & Urban Development. Guidelines for the Evaluation and Control of

Lead-Based Paint Hazards in Housing. Office of Healthy Homes and Lead Hazard Control, 2nd ed.

July 2012.

6. Occupational Safety and Health Administration. Standard Interpretations, Standard number

1926.62.

7. Surface Coating Materials Regulations SOR/2005-109 (June 2011) under Canada Consumer
Product Safety Act and pursuant to Section 5 of the Hazardous Products Act (R.S., c.24 (3rd

Suppl), s.1).

8. R.R.O. 1990, Regulation 347 General – Waste Management under Environmental Protection Act
(as amended).

9. Ontario Ministry of the Environment and Climate Change. Registration Guidance Manual for
Generators of Liquid Industrial and Hazardous Waste (January 2016).



Appendix G: Limitations



R esults aresubm ittedpursuantto O ES N ’s currentterm s andconditions ofsale,includingthecom pany’s

standard w arrant and lim itation ofliability provisions;and no responsibility is assum ed for the m anner

in w hichtheresults areusedorinterpreted.

T hefindings and conclusions presented in this reportw erebased,in part,on visualobservations ofthe

building. O ur conclusions cannot and are not extended to include those portions ofthebuildingw hich

w erenotreasonably available,in O ES N ’s opinion,fordirectobservation.

W heretestingw as perform ed,itw as carriedoutin accordancew iththescopeofourcontract. Dueto a

possiblelackofinform ation,O ES N reserves therightto m odify any partoftheassessm entregardingthe

m aterials w ithin thebuilding. It should be noted that this report w as not exhaustivefor every possible

contam inantandthereforeothercom pounds orm aterials m ay bepresentin thesiteenvironm ent.

T his report is for thesoleuseoftheparty to w hom it is addressed unless expressly stated otherw isein

the report or contract.Any use w hich a third party m akes ofthe report,in w hole or in part,or any

reliance thereon,or decisions m ade based on any inform ation ofconclusions in the report,is the sole

responsibility ofsuchthirdparty.

O ES N accepts no responsibility w hatsoeverfordam ages orloss ofany naturesufferedby any suchthird

party as aresultofactions taken ornottaken ordecisions m adein relianceon thereport.

P leasefeelfreeto contactourofficeifthereareany questions regardingthecontentofthis report,

1 888271 2111.


	1. Cover Page.pdf
	1.1. Project Fact sheet.pdf
	1.2 Exec Summary.pdf
	1.3. About the Author.pdf
	5. Report.pdf
	6. Appendix A Cover Page (Asbestos Photo Log).pdf
	7. Appendix A - Asbestos Photo Log.pdf
	8. Appendix B Cover Page (Paint Finishes Photo Log).pdf
	9. Appendix B - Paint Finishes Photo Log.pdf
	10. Appendix C Cover Page (Asbestos Bulk Results).pdf
	W01-W06.PDF
	B16-8330_10_6_2016_11_25_53_Asbestos_Report
	B16-8330

	C01-C03.pdf
	B16-8329_10_6_2016_11_09_21_Asbestos_Report
	B16-8329

	M01-M03.PDF
	B16-8328_10_6_2016_11_26_55_Asbestos_Report
	B16-8328

	R01-R03.pdf
	B16-8327_10_6_2016_11_18_48_Asbestos_Report
	B16-8327

	12. Appendix D Cover Page (Paint Finishes Bulk Results).pdf
	1641204 FINAL 11 Oct 16 1648.PDF
	14. Appendix E Cover Page (Drawings).pdf
	00090.004 BUTLERS BARRACKS MUSEUM-1 Main floor.pdf
	00090.004 BUTLERS BARRACKS MUSEUM-2 Seconf Floor.pdf
	18. Appendix F Cover Page (References).pdf
	19. Appendix G Cover Page (Limitations).pdf



