Hazardous Materials
EeciliiesMEnCcEedliie: Decommissioning, Abatement
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End-of-Life Facllities

Chemical Plants
Industrial Facilities
Mining
Operations



End-of-Life Facilities

EOL Activities

Facility Shutdown
Decommissioning

Hazardous Materials
Assessment and
Datement
alition
gent and



AcCtivity #1:
What do you
need to
accomplishe

* What is the facility you are
responsible for?

* What are the operations or
processes?

* When was it constructed?

* Have there been expansions or
renovations?

* What are your long-term objectives?
* What are your short-term goals?
* What is your plan?




Factlity - Paul's Gas Plant
OPERATIONS

Natural Gas processing plant

Flelo sites
Sulphur pad C(a e

Product sell-off / shipping —P Lan?2??
Constructed tn 1959
Plant Expansions — 1960’s anol 1978
Demolish facility safely and pn budget

Short Termw: decommission plant, remove
asbestos and hazwiat, plan demolitlon
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Materials™¢

What are "Hazardous

erned with Hazardous Materials?
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You made the mess, you clean it up



What are "Hazardous Mafterials™e

aterial




Vhat are "Hazardous Materials”e

Federal Legislation
Hazardous Products Act and
Controlled Products Regulations

orkplace Hazardous Materials
gation System (WHMIS)




Materials™

What are "Hazardous |

“Hazardous Materials™

cts or Process-Related Substances
lvvdrocarbons, Minerals)

icals (e.g. Ammonia, Glycol)

Oils, Lubes, Treatments)



Mhat are "Hazardous Materials™e
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Vietals

TOXIC METALS”?
8| metals and metalloids
QOUS, soluble compounds

Qinerals in the body




Vietals

Nickel

Cadmium




Leqa

) WHAT IS LEAD?

Soft, malleable metal

Bluish-white colour that
tarnishes to dull grey

Low melting point
Poor conductor of electricity
ery dense



Metals: Lead

A well known toxic
substance

Lead poisoning

Lead buildup in the body causes Ancient Greeks, Romans

serious health problems and Chinese
- Additional complications
BTN | for chilgren: Recent movements to

- Headaches Lead is more harmful to children o "
- Iritability as it can affect developing limit usage and emissions

- Reduced sensations|| Nerves and brains
- Agressive behavior || B Loss of developmental skills

- Difficulty sleeping || p Behavior, attention problems | @ cumulates in the

: , » Hearing loss I
:Qgg?;n;r;:l“?eam B Kidney damage > and SOft t|SSUe
| - Constipation B Reduced IQ
- Anemia B Slowed body growth O]

Source: MediinePlus/Mayo Clinic 240809 AFP




Loxic Metals: Lead

\MING PRODUCTS and MATERIALS






Lead exposure

About 310,000 U.S. children ages 1 lo 5 have elevaled blood lead
levels, which can accumulate over months and years and cause
serious health problems.

Sources

Effects on children * Lead-based paint,
= Kids absorb up o 70 percent contaminated dust
of lead, adults about 20 percent in homes built
/ol before 1978

= Often undetected; no
obvious symptoms A Drinking wﬂtEr

; | from lead pipes
= Can lead to learning i
disabilities, behavioral = Contaminated
problems, malformed bones, ’ : food
slow growth '{ * Soil (lead does
=Very high levels can _. N |1y not biodegrade,
cause seizures, decay)

coma, death - = Toys®
s

-

= )

What parents cando ‘——=

= Have child * Frequently +Only ° = Test paint,
screened if wash child's usecoldtap @& — dustin home
there is concern  hands, toys, water for drinking, if it was built
of lead exposure paciliers cooking before 1978

“Oild toys with load paint a knosn risk, but naw ioys irom China now hanve com under soniny

Source: U.5. Conters for Disoase Controd and Provention,
US. Departmant of Health and Human Senvices © 2007 MCT

LEAD EXPOSURE

Lead-Based Paint
1978 (Residential ONLY)

Tetraethyl Lead

1923 - 1986




XiIc Metals: Lead

Y AND ENVIRONMENT

Disposal
Decontamination

Leachate Testing
Landfill



Is: Mercury




Mercury

Metallic mercury
Instrumentation

Thermometers
Electrical switchgear
Dental amalgams
Gold mining
Chlorine production
Light bulbs

A Mercury Vapour
prescents




IS: Mercury
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)glizing acids to form toxic gas

lgams with other metals,

gture or when heated




BioGeoChemical Cyclin
from subsurface to surface dumhuhm a

Geomass _

f M
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Mﬂmﬂ.hh ation in fish and wildlife
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amalgems o o .



IS: Mercury

") 'm MERCURY EXPOSURE

Skin absorption

Inhalation of mercury
vapour

Sstion



MERCURY
HEALTH EFFECTS

a Deteriorates nervous system

Q@ Impairs hearing, speech,
vision and gait

o Causes involuntary muscile
movements

g Corrodes skin and mucous
membranes

o Causes chewing and
swallowing to become
difficult



Canada proposes to ban manufacture, import and sale of
products containing mercury

European Parliament votes to ban mercury in home thermometers
The EPA bans mercury from interior latex paint

Canada stops production of mercury metal

Fur and Felt industries ban mercury recognizing it as a source of
occupational poisoning

Dentists begin using mercury in amalgam fillings

“Mad as a Hatter”: Hat makers begin to use a mercury compound
to cure pelts and gain reputation for neurotic behaviour







ated as a hazardous waste

lable option

=d significant
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Radioactive Materials

DRY OF RADIATION

ered 1789

anet Uranus, Greek god of the
earlier

glass colouring




Radioactive Materials

OF INTEREST

iIng, formed Iin supernovae, its
0 be one of the main sources of




Radioactive Materials

The Uranium-238 Decay Chain
Atomic Number

34 85 86 87 88 89 90
® |
Only main decays are shown

> Gamma emitters are not indicated T;—'?; ‘(1_ U-238
®

>
®

>
®

>




Radioactive Materials




Radioactive Materials

NATURALLY OCCURRING
RADIOACTIVE MATERIALS (NORM)

Radon gas contamination

et assoclated with Natural Gas
tion and homes

M scale precipitate
ncess pipes and



Radioactive Materials

QUM IS a toxic metal, accumulates in
gones and reproductive organs




Radioactive Materials

Y AND ENVIRONMENT

idelines for the Management of
g Radioactive Materials
gda, October 2000
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rganic Pollutants

Halogenated chemical
compounds, i.e. containing
Chlorine, Fluorine, Bromine,
or lodine

Ist of chemicals, most



Lrganic Pollutants

ly concerned with two forms:

)l Substances (ODS)




Organic Pollutants:

&7one-Depletfing Substances
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Organic Pollutants:
&7one-Depleting Substances

DAMAGE TO THE OZONE LAYER

Under close scrutiny since the
early 1970s

o, Depleted ozone layer
gcreased exposure to UV

ation and plankton

skin cancer



EMISSIONS

Global concern - release of

| &2 | halogenated hydrocarbons
B g containing chlorine and bromine
) ' ' dontreal Protocol on Substances
| ¢ __ peplete the Ozone Layer”
: ' ional treaty entered into
5 Broblicrion )
STOP PRODUCTION

gone layer by 2050
RECOVER &

ified the treaty
DESTROY




Qzone-Depleting Substances (ODS§)

erned with environmental damage

a risk for a few that are toxic,
emors and liver damage

leaning agent and in fire

gt used in industry




Qzone-Depleting Substances (ODS§)

Y AND ENVIRONMENT

iIng Substances and Halocarbons
2 Regulation 181/2000

L Practice for Elimination of
) Refrigeration and Air
ment Canada




Organic Pollutants:

A DANGER

Danger PCBs

(Polychlorinated
biphenyls)




Organic Pollutants:
lychlorinated Biphenyls




Rolychlorinated Biphenyls (PC

oo

RELEASE AND EXPOSURE

Accidents
Poor storage and disposal
Industrial emissions
o) Easily distributed
EERCER cd In fatty tissues
) IS Bl of health effects
® aLiman




Bioaccumulation

AL IMPACTS

- .
pollutant

Bald Eagle

Cormorant
Herring Gull

Coho Salmon

Walleye




Rolychlorinated Biphenyls (PC

g

ITIATIVES

nvironment Program (UNEP)

Jentification of PCBs and Materials

pollutants identified by



Rolychlorinated Biphenyls (PC

oo
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CAUTION

CONTAINS

PCBs

(Polychlorinated Biphenyls)

& torke srvircwmantsl contaminant mguiring

REGULATORY CONTROLS

Op PCBs In use since the 1940°’s
® ged in 1977
® cgulations in 1992

In case of sccident or apdll, cafl toll e the
U S Comst Qumrg Mationsl Respores Center
BOO-424 8807
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Qrganic Pollutants
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Eibrous or Crystalline Minerals

SILICA (Si)

Ubstance

TOS-CONTAINING
2|ALS (ACM)

RNIC substance




Eibrous or Crystalline Minerals

ause of occupational disease,
0% of annual fatalities

A permanent lung




-

lbrous or Crystal

Occupational Disease Fatalities Accepted by the WCB, by
Source of Disease - Alberta: 2006-2010

Number
Source of Fatality 2006 2007 2008 2009 2010 of
Fatalities
Persons, Plants, Animals or
Minerals 48 54 54 40 45 241
Ashestos 40 47 48 39 39 213
Silica™® 4 3 2 1 3 13
Coal Dust 1 0 1 0 1 3 Asbestos
Grain Dust 2 2 1 0 1 i
Other Persons, Plants, Animals = 70%
ik 1 2 2 0 1 1]
or Minerzals
Chemicals and Chemical 4 9 7 7 7 14
Products
Smoke and Fumes 3 2 2 1 1 9
Other Chemicals 1 7 5 [+ & 25
Unknown a 0 2 0 8 10
Other 2 ] L] 2 2 (1]
Total 54 63 63 49 62 291
*Gravel Dust.

Data Source: WCB Data, Prepared by Data Development and Evaluation



mspestos-Confaining Materials
RESTOS? PROPERTIES

heral Incombustibility
Strength
Flexibility
Resistant to:
Chemicals
Ol ClriCity

Reinforces
als



Johns-Manwville
Controls Heat, Covp, Sounn, MoTiox




ASBESTOS MITTS
rs s « they last twice as long

These asbestos mitts for handling
hot metal molds and shapes are
reversible to fit either hand. Both
sides quilted, won t shred or
fray on rough, jagged material.

Double wear, double life. Wool
lined. All seams double stitch-
ed. The answer to troublee
some problems. $2.20 a pair,
Discounts for quantities. One
of 4300 production-speeding,
time-saving safety
gloves, aprons, sleeves, spats, etc. Write
for Free catalog.

INDUSTRIAL GLOVES CO.

6547 Garfield Bilvd., Danville, I, f ﬂ
(In Canada: Safety Supply Co., Toronto)




MORE SCIENTISTS AND EDUGATORS SMOKE KENI
with the Micronite Filter than any other cigarstte!




ASBESTOS BUILDING

TYPICAL LOCATIONS FOR THE MOST COMMON
ASBESTOS-CONTAINING MATERIALS

S
Rool sheets and tiles
m Guttering and drainpipe
! Wall cladding
SoMittaci boards
Panal beneath window
Roafing felt and coating 1o metal wall cladding

Lagging on boder, pipework, calorifer elc.
Damaged lagging and associated debris
Papar lining under non-asbestos pipe lagging
Gasket in pipe and vessel joints
Rope seal on boler access hatch and batween
cast iron boller sactions
Paper lining inside stoel boder casing

8 Boiler flue

Speay coating 10 ceiling. walls, beams/columns
Loose asbesios in ceilingMoor cavity

Tiles, sints, canopses and firsbreaks above cslings
Taxtured coatings and paints g

Loose asbestos inside parition walis
Partition walls
Panel beneath window
Panal lining to lift shatt
Panading to vertical and horizontal baams
Panal behind electrical aquipment
Panal on access hatch 1o service riser
Panel ining service riser and floor
Heater cupboard around domestic boier
Panal behind/under haater
=) Panel on or inside, fire door

:. Bath panal _
s
@ Fioor thes, linoleum and paper backing,

lining 10 suspanded foor

AIR HANDLING SYSTEMS

Lagging
Gashets
Anti-vibrahion gaiter

DX CAPPLIANCES ]
(1) Gaskets, rope seals and panets in domestic bolers
&0 ‘Caposil insutating blocks, panels. papes,

Siring ¢ic in domestic he
(@ String seals on radiators
ket
[ Water tank
& Brakeicluch lining

Note: This diagram does not
show all possible uses and
focations of asbestos
materials. A detailed survey
will be required 1o identify ail
ashestos materials present in
a buslding

Further inlcemation can be

found in the HSE publication
MDHS100 Surveying and
sampling asbestos-containing
material

COMMERCIAL AND
RESIDENTIAL USES

Spray-Applied
Fireproofing
Plaster
Texture Coats

Drywall Joint
Compound



mspestos-Containing Materials

lation



mshestos-Containing Materials

FRIABLE

Crumbles by hand
Easily releases dust
Serious exposure hazard

RIABLE

polymer binders
cak down
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Aspestos-Containing Materials
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mspestos-Containing Materials




* Are any of the following at your
facility?
* Asbestos
* Lead

* Mercury

Ac_l,lvi_l_y #2_ * Radioactive Materials

* Ozone-Depleting Substances
* Polychlorinated Biphenyls
WhOT HazMat * Are there any you aren’t sure of?
will YOU * How are these materials currently

encountere being managed?




Aslbestos - YES
Merciury?2? = Checle with electrictans

PCBs — Need to check records (Yes)
Leao Paint — LLIreeLg, check with HSE
ODS - alr conditionting, refrigerant systems?

Others?2? — Need HELP

Current Management
HSE has asbestos management plan
Asbestos Contractor
PC®B waste w/ Environmental vep
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alazardous Materials Management

ontial component of all phases

piects may take years




gzardous Materials Management

EOL ACTIVITIES

Facility Shutdown
Decommissioning

Hazardous Materials
Assessment and
batement
alition
gent and




e What EOL activities will impact
your work?
» Shutdown

* Decommissioning

* Hazardous Materials Assessment and
Abatement

AChV”y 3 B

* Abandonment and Remediation

E O |_ * How will these activities be
vndertaken?

ACT|V|T|eS e Are stakeholders involved?




what | Need to DO

IDENTIFY all HazMat

Hire a ualified Contractor
Tender ano Oversee the work

Dispose of waste

Managerment Team IDEAS?
Operations?
Stte Supervisor?
Consultant?
Stakeholder meetings...

..need to be

ORGANIZ,

cD
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MATERIALS




Rreliminary Steps

REVIEW AND



Rreliminary Steps

INTEGRATE WITH PROJECT
MANAGEMENT TEAMS

Hazardous materials during
decommission work

Asbestos, Lead, Mercury, ODS, PCB
olled products
elated substances

AL assessment

gterials




Rre-Demolition Survey

GOALS /7 OBJECTIVES

Asbestos and Non-
Asbestos

Insulating materials
o Other building materials

ed paint
and other



Rre_DNemalition Survey

ASBESTOS IDENTIFICATION

Visual Confirmation
Unreliable

n Some exceptions

Bulk sampling
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Rre-Demolition Survey




Rre-Demolition Survey

IDENTIFY AND QUANTIFY
OTHER MATERIALS

Mercury

Naturally Occurring
Radioactive Materials
ORM)



Rre-Demolition Survey

DERATIONS




Rre-Demolifion Survey

Rroducts or Process-Related Substances
. Hydrocarbons, Minerals)
icals (e.g. Ammonia, Glycol)

b Olls, Lubes, Treatments)




-

Rre-Demolifion Survey

SURVEY TECHNIQUES

Working Safely
Assess and control hazards
Isolate the work area
Protect the workers
Minimize disturbance
‘_ Ensure proper cleanup _




Rre-Demolifion Survey







* Who can yourely on for:

* Providing information on existing
hazardous materialse

* Assessing suspect materials?
* Whatis the current management
team?

Ac-l-lvrl-y 14 * When will you schedule the

surveye

1 * What other activities are going on
Site Survey [ aeing




SURVEY RESOURCES

* Environmental speaLaLLst
e HSE coordinator

* Documents olepmtmewt WHEN to

o Achestps Consultant -
schedule site

Other Considerations: SUrVe 8 27?07?
- Site HAZ ARDS
- Contaminants
-Ph 5SLOaL conditions
- \Weather / Temperature
- Other Contractors or Work



End-of-Life Facilities
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MATERIALS




Scope of Work
0 Critical Success Fa

0 Identify Changes
0 Manage Change

| @ Point of Accountability
T O Understand Big Picture

Project Manager

> O Represent Best Interest of Project
“_ @ Maintain Project Control | p—
> \
Budget
> or Burn Rate to Identify Issues

or Effort at Completion
pt and Regular Review of




Rreliminary Steps

CONTRACTOR SELECTION
PROCESS

Determine evaluation criteria
Price

Safety



pmbarement

ACTIVITIES












Quality Assurance

SPECTIONS
A procedures



Quality Assurance




* Whatis the pre-qualification
process for Contractorse

* What Contractors are active in
my area?

ACtiVity #

: 5 "« Where can | dispose of waste?

* Who will | get to manage, inspect
A bO Te men T and monitor the work?

Work




Contractors —
Asbestos

Scatfolding La V\,pl-ﬁ,u,

Truckt
iy OPTIONS?2?

Health and sSafety???
Inspections?
Samples??

Lab???
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* End-of-Life Activities

* Planning and Execution
* Management Teams

* Owner Responsibilities

ACﬁVHy #6: » Contractor Activities

* Consultant Inspection /

PI’OCGSS Moniioring
Flow Chart |t







Facility Decommissioning, Abatement
d Demolifion

DUESTION AND ANSWER PANEL

nmond, PHH ARC Environmental
azardous Materials

Shell Canada Energy

urray LP




