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SNgLAB
What is SNOLAB?

SNOLAB is a world-leading deep underground fundamental science research facility,
located at
2070m depth in the Vale Creighton mine

« Operates as a clean-room throughout, and shields sensitive detectors from
background radiations by great depth, high purity detectors and shields

The programme addresses some of the most fundamental questions in contemporary
science

1. Why is the Universe made of matter instead of anti-matter?
2. What is dark matter?
3. ls there physics outside the Standard Model of Particle Physics?



Who do we support?

>500 faculty researchers from 157 institutions over 24 countries
> 800 highly qualified personnel and technical support
~11,000 underground person-shifts per year (~60/dayshift)




SNOLAB Structure

SNOLAB Institute Council
SNOLABI Committees: Chair: N. Ross

Audit/Finance Functional and line management organisational chart, job titles descriptive.

Governance
Science/Technical SNOLAB Institute Board
Chair: K. Strong

Director of Research Director of Projects
J. Hall R. Ford
E. Brunelle

" . L. Yasinowski
B. Morissette (Advisor)

Project Management
Office
M. Seguin

Scientific Support
L. Anselmo

Engineering Office

Research Group B0 o
.Larochelle

Research Scientists Laboratory Design Engineers Project Managers

A. Bialek Technologist . M.Bertels
E. Caden J. Dzilums G. Berardi D. Hawkins
B. Cleveland D. Fabris N. Boyfi G. Howard
J. Farine F. Lafleur R. Hupl?mg M. Stoddart
P.Giampa S. Read O Li . Project Engineers
P. Gorel C. Tanguay P. Lllma}tamen J. Gauthier
C. Jillings b1t P. Grylls
C. Kraus Scientific Staff Dessenen A. Mathewson
A. Kubik D. Chauhan L9 A a7 E. Poulin
1. Lawson N. Fatemi-Ghomi LI TN M. St-Amant
C. Licciardi S. Hall S. Stankiewicz Project Coordinators
S. Linden S. Luoma R. Castilloux
S. Manecki S.Maguire M. Hood
S. Scorza T. Sonley S. Rogers-Brown
U. Wichoski

Post-Docs / Students

M. Berube
M. Charbonneau
S. Daugherty
J. Deloye
S. Jess
C. Lin
M. Ortiz Perez
K. Paleshi
D. Patel
H. Subhi
K. Usmanov
E. Whitlock

Interim Executive Director
C. Virtue
M.L. Lamarche

Engineer/Planner/

Director of Operations
A. Barr
O. Lobban

Operations
D. Bailey

Integration
M. Obaid

Planners /

Supervisors E.LTs Supervisors
S. Back Vo AllGER R. Desjardins
G. Bellehumeur D, B’:"}es K. Risto
T. Carrier T. Hillier
R. Deguire
J. HawKins -
T. Lahnalampi Instrumentation
B. Laurin C. Beaudoin
A. Hesketh
System Operators Industrial
A. Campbell Technologists
S. Clark M. Aubrey
L. Herechuk S. Brunelle
D. Jones J. Cooper
C. Paquette K. Guba
Operators A. Lane
K. Archer Cleaner A. Larocque
A. Grylls Maintainers R. Maki
K. Kean J. Charbonneau R. Michaud
J. Montpellier M. Charbonneau L. Whipple
Warehouse A. Claveau
L. Bonany J. Flowers Student
Mechanical S. McBride A. Alam
Maintainers B. Mines
C. Jibb M. Niro
A. Moss C. Ockenden
C. Pugliese J. Pilon
L. Tomassini

Chief Business Officer
Samantha Kuula
B. Donnelly (Special
Projects)

Finance
S. Moskal

Accounts Payable
Specialist
E. Gareau
Finance Support
Specialist
K. Linklater
Procurement
Specialist
J. Young

_/ H & S Technician

H.R.
S. Fuller

HR Advisors
L. Christie

HR Assistants
K. Joshi
R. Patel

A. Rorison

— Coordinator

IT.
1. Winsor

Computer
Technologists
D. Lessard
J. Reynolds
J. Roberts

Documentation
Coordinator
A. Sokoloskie

E.H.S.
S.Thakre

EHS Training
Coordinator
N.Brown

M. Jorgensen
S.Riutta
T. Tom

Education &
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B. Flynn
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J. Saffin

\_Corporate Services Division




SNOLAB Project Life Cycle

TRIUMF{
SNOLAB PI‘OjeCt Life Cycle SL-5CI-RES-60-001-F01-Project-Life-Cycle-Flowchart_Rev_01 bOE
G-0f
- \ Expression P awo \oP00
oo Start of — 1 Evaluation Initiation
W= / Interest Approval
7Y
<=
=5
o=
TRIUMF participation
if appropriate
= 4
P MOUs
= g’ Conceptual Ccaie Conceptual Design &
ws | B Desi Design > Revi General
%= ign Package view ene
<I( > R4 Terms
oo g2
253
@ o
e Y
" | if appropriate
“« z 8 v v : o Preliminary Design
=a = N Preliminary Package & F y Design
w £ i f Design Project > Review
23 Bel N 9 | ImplementationPlan
Ic | £t Proposal I
oo 5 = Review |
TE& Required? |
= TRIUMF participation
g P . . if appropriate
£ Final pesinicainesign . . Deliverable TR
o z . CFI "
NS | B3 Design & Package & __,. Te""R':“ Design __ "4\ ianility Deployment >— - -+ gl
H g, Planning En L Agreements Approval *. Justification, «*
< > =] F ImplementationPlan ~~ ~ S9EEEEEE O XGPS 2 esnae oy
== Eg @
a8 | 5§83
oxaoc
= TRIUMF participation
g " if appropriate //\\ G-aAl
s £ Updated Instaliation Safety Report, Operational # extemal N w3 NP
oo £ L s Installation —- NStk Installation Ops Manual, — e —¢ CXlEm al Operations
n= ® Plan (LD Emergency P&Ps Reyiaufo \ Approvals Approval
Pl =R Extemal Reviews \\ //
| £ =)
g % é 3 N/
o= @ o
- P G-4B
o < e
o = =] Commissioning Updated GW-4
m ’<_t £ & Decommissioning — Dmil"n:ilsslntlng issioni
@ & 202 Operations Plan T Approval
I o 253
[-e) s
z&&
4
2
5
it = g, Project
[78%] g % E Decommissioning Close Out End
Lo £33 Reports
I - % D
oo RS




SNgLAB

Risk and Hazard Management

SNOLAB separates ‘risk’ and ‘hazard’
- SNOLAB Terminology:
- What is a Hazard? Anything that has the capability to cause harm to people. This
is scoped in terms of health and safety, environment, etc.
- What is a Risk? The likelihood and consequence of a situation arising that can
affect a project. This includes internal and external quality factors.
- At the facility level, common approach adopted to monitor risk and
hazard through overall facility registers
- Hazard register takes input from various hazard analyses
- Risk register takes input from Strategic Risk Group and Managers
- Registers maintained by SNOLAB Director
- All documentation available on SNOLAB DocuShare document management
system
- Hazard assessments available to all staff and users
- Risk assessments available to senior staff team
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Risk/Hazard Matrix Components

Risk Category: Hazards and risks are broken into general categories in each sheet. Categories of hazards
and risks associated with each experiment are detailed within these generic categories, or any
additionally required.

Hazard/Risk description: For each category and sub-category, specific hazards and risks are described.
Inherent risk: The inherent risks associated with a hazard or project risk illustrate those associated risks
prior to the adoption of any mitigation strategy. The purpose of identifying inherent risk is to highlight
those areas of risk which are deemed of high impact, or high likelihood. The inherent risk assessment is
broken into likelihood and impact with the total risk assessment being the product of the two.

Mitigation strategies: The strategies adopted to reduce the inherent risk.

Residual risk: Following the adoption of the stated mitigation strategies, the likelihood of the hazard/risk
occurring is reduced to the residual likelihood. Note that the impact of the hazard or project risk remains
the same as the inherent risk. Mitigation does NOT change impact.

Risk trend: To provide a mechanism to track hazard and risk assessments through the lifecycle of the
project. Risks will eventually be retired when the task or element is completed.

Risk owner: Specifies responsibility for monitoring and managing the risks and hazards.

Financial Implications: Specifies in broad (logarithmic) terms the scale of the financial implications should
the risk materialise

Actions: Any outstanding actions and additional comments. Completed actions bracketed to maintain
visibility of tasks or actions completed.



SNgLAB

Enumeration of Hazard and Risk

Likelihood for analyses (hazard assessment may use industry
standard
frequency analyses, e.g. ODH (Fermilab)): Impact
- 0O: retired;
1: very unlikely to occur in project lifetime;
- 2:unlikely to occur in project lifetime;
- 3: likely to occur in project lifetime;
- 4:very likely to occur in project lifetime;
Impact for hazard analysis:
1: inconvenience;

Likelihood
O N W A

0 O 0 0

« 2: minor injury;
- 3:lost time injury;
5: serious injuries or death; In SNOLAB Assessments,

Impact for project risk analysis: mitigation strategies affect
1: inconvenience to project; the likelihood only

- 2:delay to project, or minor cost overrun;
- 3: serious delay to project, or major cost overrun;
- b: termination of project;
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Hazard Analyses

Hazard management processes have been completely rewritten to adopt an integrated
process across SNOLAB

Intent is to thread hazard assessment throughout the organisation to capture and
mitigate appropriate levels of hazard and threats.

Facility hazard analysis connects top-down and bottom-up hazard analyses:
e Task Hazards: completed for specific tasks that are deemed high risk by

supervisors, managers or staff

e Job Hazards: what hazards are each job holder exposed to?

e Area Hazards: what unique hazards are people exposed to within a specific area
of the facility

e Experiment Hazards: what hazards do the experiments introduce?

e Facility Hazard Register: compilation of hazards within the facility across broad
categories



Hazard Analyses

103 Hazards actively tracked

Categories of Hazards reviewed during the analysis:

- Asphyxiant/ODA

- Biological

- Chemical / Toxic

- Cryogenic/Gas

- Electrical / HV

- Fire / Explosive

- Flood / Water

- Mechanical / Physical
- Pressure / Vacuum

- Radiation / Laser / Calibration

- Vibration / Noise / Seismicity
- Physical Bodily Harm

SL-MCS-EMS-10-031-P

; Project Name: SNOLAB
I l Project Director: Migel Smith Colour Code for risk analysis
Project Manager: James Walte Maximum score = 20
Project Phase: Operations
. Last Update: 2015-09-08 (v1.29)
ﬁ Risk AH:
Category

[ mrm Inherent Risk Assessment
|Cause Potential impact on personnel Prob. Total
| 1 ASPHYXIANTAODA Loss of breathable air from... | ¥
1.1 |Argon Rapid evolation of argon liquid from target through loss | Asphyxiation; Cryogenic bum, ODA, Death 2 5
of cooling - filling experimental hall
Evolution of argon from storage oc purification systems | Asphyxiation, ODA, Loss of consciousaess 2 5
Explosive combanation of crvogenic NMuid and water from | Asplnviation, Cryogenic burn, ODA, Explosive injury, 2 L]
mcaman o anmsalnensas siasns) Munumion Thash
Current controls and mitigating factors Residual Risk Assessment | Risk trend Risk Owner Actions Required (Completed)
Prob. Total
E)
Engincered fail-safe mechanisms on segon systems; Experiment 1 5 S|Risk masaged |Experiment Team |DEAPMInICLEAN ODAOver-pressare review completed, cavest
peoject safery reviews (intemal and extersal); Environment mondtoring closure underway
and alarm; Backup power andor cooling
Engineered fail-safe mechanisms on argon systems; Experiment 2 3 Risk enhanced |Experiment Toam |Risk enhanced:DEAP argon dewar relief valves frozen, review
project safety reviews (intermal and external); Environment mondtoring schedaled 20150909
and alarm; Procedures for process flow and operations DEAPMiniCLEAN ODA/Over-pressare review completed, caveat
closure underway
Enginecrod fail-safc mechanssms on argon systems, Experiment 1 5 5| Risk mamaged |Experiment Team |DEAPMiniCLEAN ODA/Over-pressare review completed, caveat
project safety reviews (internal and extersal); Eavironment monitoring closure underway
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Risk »
Management SNoLAB

SNOLAB has connected Strategic Plan objectives to
day-day operations through Facility Business Plan

Risk management supports delivery of Strategic
goals
e Defines prioritisation of tasks and time
e Maintains quality of facility and research
programme

Facility risk assessment process is currently top-
down
o Risks identified and monitored through
discussion with Strategic Risk Group and
Managers
o Organisational restructuring in progress with
additional Associate Director position to
provide support

Project risk register maintained by SNOLAB Director
e Monthly(ish) review and re-evaluation,

11

updates to Board meeting quarterly



Risk Analyses

97 Risks actively tracked

Categories of Risks reviewed during the analysis:

- Facility Governance
- Facility Management
- Financial

- Stoff

- Environment

- Reputational

- Opportunities

Projoct Name: SNOLAB
Project Director: Nigel Smith

Project Managers: Nigel Smith / Karen Galipeau

Project Phase: Operations

Last Update: 2015-09-08 (v1.29)
Project Risk Average:

50

S1-MCS-LED-20-005-P

snfas

B TNOLID

SNazLAB

Colour Code for risk analysis
Maximum score = 20

GOVERNANCE

Fallure of governance due to...

1
L1 |SNOLAB Institute governance

|

Lack of governance structure or trust agreements /

constinstion

Inability to govern SNOLAB operations effectively, Loss 3
of funding through lack of credibility;

in rel h SNOLABI trust

memibers ar SNOLABI Board of Management

Inabilsty to govern SNOLAB operations effectively; Loss 2
of support from University tnustoes; Loss of funding
theowgh lack of credibdlity;

Lack of facility strategic plansing

Inability to forward plan; Loss of funding through lack of 3
credibility;

Current controls and mitigating factors Residual Risk Assessment | Risk trend Risk  |Financial Actions Required (Completed)
Owner
3
SNOLABI G i and agr - Trust ags 0 s O] Risk retired  |SNOLABL Moderate (Risk retired: mew policy governamce structures b place. )
and 1erms of references for commitiees and Directors; Director
Policy governance approach;
Daalogee within SNOLABE, Defl of stakeholder d o 5 O|Risk retired  |SNOLABL Extrame (Risk retired: mew policy governamce structures in place)
Board training and effectiveness survey; Palicy Govermance Board
3
Creation and maimtenance of Strategic Plan and Facility Business Plan; 2 3 Risk open SNOLABL Moderate Risk re-opened for Strategic Flan 2017-200: planning process 1o
SNOLAB Strategic Plan and Facility Business Plan used for planning Board being during summer 2013




List of all risk areas tracked

1.1 SNOLAB Institute governance

1.2 SNOLAB Facility governance

1.3 Relationship with host

1.4 Relationship with funding agencies
1.5 Relationship with Canadian
physics and science communities

2.1 SNOLAB Facility management
2.2 SNOLAB Quality management
2.3 SNOLAB Experiment interactions
2.4 Review of management practices

3.1 Federal funding and income

3.2 Provincial funding and income
3.3 University funding and income
3.4 Industrial funding and income

3.5 Experimental programme funding
and income

3.6 Facility insurance

3.7 Facility financial management

4.1 SNOLAB Directorate, Management
and Professional Engineers

S

4.2 SNOLAB Strategic Risk and Core Services
4.3 SNOLAB Supervisors

4.4 SNOLAB Research Team

4.5 SNOLAB Staff

4.6 Unionised staff

4.7 Contract staff

4.8 Visiting scientists and experimental teams

5.1 Environment, Health and Safety
5.2 Security

5.3 Access to Creighton

5.4 Act of God

6.1 Bad publicity
6.2 Scientific Programme

7.1 Positive publicity and outreach
7.2 Support of underground science community

7.3 Support of Major Infrastructures for Science,

Technology and Innovation
7.4 Additional research programmes
7.5 Engagement with Vale

~

AB
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What's the point?

Thread EH&S and Quality throughout the organisation
o Hazard analyses are used to get staff and users to think before working.
o Review of task, job or experiment
 l|dentification of potential hazards
o Development of mitigation strategies before a task is undertaken, or before an
experiment comes to site
Hazards analyses are essential for dialogue with stakeholders
« In an operational mine potential liability is $3M/day if mine production is halted
due to SNOLAB operations
o Development of insurance requires full hazard analyses
Risk analyses are essential for dialogue with stakeholders
» Definition of facility business plan with SNOLAB Board and funding agencies
Risk analyses guide prioritisation of work
« Connect day to day operations with high level objectives and mitigation of
associated risks

» Delivery of high quality research requires attention to open risks



