
  

 
 
 

Canadian Light Source  
Preliminary Decommissioning Plan 

 
 

11.12.1.1 Rev. 3 
 
 
 

Date: 2008-11-28 
 
 
 
 

Copyright 2008, Canadian Light Source Inc.  This document is the property of Canadian Light 
Source Inc. (CLSI).  No exploitation or transfer of any information contained herein is permitted in 
the absence of an agreement with CLSI, and neither the document nor any such information may 
be released without the written consent of CLSI. 
 

Canadian Light Source Inc. 
101 Perimeter Road 

University of Saskatchewan 
Saskatoon, Saskatchewan  

S7N 0X4  Canada 
 
 
 
 Signature  Date  

 
Original on File – Signed by: 

 
Author  
 Mohamed Benmerrouche, HSE Manager/ 
 Michael Finney, P. Eng 
 Canadian Light Source Inc. 
 
Reviewer #1   
 Beryl Lepage, Chief Financial Officer 
 Canadian Light Source Inc. 
 
Reviewer #2   
 John Swirsky, ETS Leader 
 Canadian Light Source Inc. 
 
Approver   
 Josef Hormes, Executive Director 
 Canadian Light Source Inc. 
 



 11.12.1.1 Rev. 3 
 
 

2008-11-28  Canadian Light Source Preliminary Decommissioning Plan Page i 

REVISION HISTORY 
 
 

Revision Date Description Author 

A 2001-08-31 Original draft for review by the U of S 
and CLSI and discussion at the 
meeting of 2001-09-04 Original Draft 

M. Benmerrouche

B 2001-09-11 Incorporation of review comments 
from U of S and CLSI and submission 
to CNSC for review 

M. Benmerrouche

0 2001-09-26 Incorporation of comments from 
B. Lepage 

M. Benmerrouche

0A 2002-09-09 Incorporation of review comments 
from CNSC and issued for review 

M. Benmerrouche

1 2002-09-30 Issued for use M. Benmerrouche

1A 2003-01-30 Incorporation of review comments 
from CNSC received via conference 
call on 2002 December 04. 

M. Benmerrouche

1B 2003-08-25 Incorporation of review comments 
from CNSC received in a letter dated 
2003 May 28. 

M. Benmerrouche

2 2003-11-21 Issued for use M. Benmerrouche

2A 2008-11-10 5 year Update, Incorporate additional 
decommissioning elements and 
update costs to current rates. 

M. Benmerrouche

M. Finney 

3 2008-11-28 Issued to CNSC for acceptance. M. Benmerrouche

 
 
 
 



 11.12.1.1 Rev. 3 
 
 

2008-11-28  Canadian Light Source Preliminary Decommissioning Plan Page ii 

TABLE OF CONTENTS 
1.0  Overview .................................................................................................... 1 
2.0  Purpose ...................................................................................................... 2 
3.0  Scope ......................................................................................................... 3 
4.0  Brief Description ......................................................................................... 3 
5.0  Principal Hazards and Physical Conditions ................................................ 5 

5.1  Conventional Hazards ............................................................................... 5 

5.1.1  Hazardous Materials ...................................................................... 5 

5.1.2  Electrical Hazards .......................................................................... 6 

5.1.3  Magnetic Hazards .......................................................................... 6 

5.1.4  Cryogenic Hazards ........................................................................ 6 

5.1.5  Oxygen Deficiency Hazards .......................................................... 6 

5.1.6  Mechanical Hazards ...................................................................... 7 

5.1.7  Vacuum and Pressure Hazards ..................................................... 7 

5.1.8  Asbestos ........................................................................................ 7 

5.2  Radiological Hazards ................................................................................. 7 

6.0  Hazard Reduction for Decommissioning .................................................... 8 
6.1  Conventional Hazards ............................................................................... 8 

6.1.1  Physical Hazards ........................................................................... 8 

6.1.2  Hazardous Material Hazards ......................................................... 9 

6.1.3  Electrical Hazards .......................................................................... 9 

6.1.4  Magnetic Hazards .......................................................................... 9 

6.1.5  Cryogenic Hazards ........................................................................ 9 

6.1.6  Oxygen Deficiency Hazards .......................................................... 9 

6.1.7  Mechanical Hazards .................................................................... 10 

6.1.8  Vacuum and Pressure Hazards ................................................... 10 

6.1.9  Asbestos ...................................................................................... 10 

6.2  Radiological Hazards ............................................................................... 10 

7.0  Surrounding Natural and Social Environment .......................................... 10 
8.0  Approach to Decommissioning ................................................................. 11 
9.0  Final End-State Objectives ....................................................................... 12 
10.0  Financial Guarantee ................................................................................. 12 
11.0  Decommissioning Work Packages ........................................................... 12 



 11.12.1.1 Rev. 3 
 
 

2008-11-28  Canadian Light Source Preliminary Decommissioning Plan Page iii 

11.1  Administrative/Regulatory ........................................................................ 15 

11.2  Facility Shutdown and Deactivation ......................................................... 16 

11.3  Disconnecting and Dismantling Technical Services ................................ 17 

11.4  Dismantling Accelerator/Beamlines ......................................................... 17 

11.5  Bulk Shielding Demolition and Disposal .................................................. 17 

11.6  Radiological Measurements .................................................................... 17 

11.7  Radioactive Waste Management and Disposal ....................................... 17 

11.8  Site and Facility Final Clean-up ............................................................... 18 

12.0  Conceptual Schedule ............................................................................... 18 
13.0  Cost Estimates ......................................................................................... 19 
14.0  Records .................................................................................................... 19 
15.0  References ............................................................................................... 19 
16.0  Appendices .............................................................................................. 20 

16.1  Attachments ............................................................................................. 20 

 
 



 11.12.1.1 Rev. 3 
 
 

  
2008-11-28 Canadian Light Source Preliminary Decommissioning Plan Page 1 

1.0 OVERVIEW 
The Canadian Light Source (CLS) facility is a national science research laboratory for the 
production of high brightness synchrotron radiation (SR) from the infrared, visible and ultraviolet 
to x-ray region of the electromagnetic spectrum. The CLS facility is a major expansion of the 
existing Saskatchewan Accelerator Laboratory (SAL) located on a 3.3-hectare (8.2 acres) parcel 
of land on the University of Saskatchewan (U of S) Campus.  

SAL operated as a nuclear research facility since 1966 under an Accelerator Operating License 
(AECB-AOL-729-0) issued to the U of S by the Canadian Nuclear Safety Commission (CNSC) in 
accordance with all applicable federal, provincial, and municipal laws.  In April 1999, SAL ceased 
operations as a nuclear research facility. SAL Accelerator Operating License was revoked by 
CNSC on 2001 May 28. 

Canadian Light Source Inc. (CLSI), a non-profit corporation wholly owned by the U of S,  
commissions and operates the CLS facility.  CLSI holds the CNSC license to operate the CLS 
facility (Particle Accelerator Operating License No. PA1OL-02.00/2012). 

The CLS facility is located on the U of S campus at the following address: 

 Canadian Light Source Inc. 
 University of Saskatchewan 
 101 Perimeter Road 
 Saskatoon, Saskatchewan S7N 0X4 

Approximate distances from the CLS Facility to the nearest residential communities are: 

• West past Spadina Crescent  1.0 km 

• East past Circle Drive   1.6 km 

• South past College Drive  0.8 km 

• North past Spadina Crescent  2.7 km 

Residents of the UofS campus occupying buildings adjacent to the CLS facility may be affected 
by decommissioning activities.  Impact, if any, on residents, will be examined during pre-
decommissioning planning. 

Attachment 1 (Canadian Light Source University Campus Plan View) shows the CLS facility and 
selected structures within approximately 1 km radius. In particular, distance of the CLS facility to 
the following structures on the U of S campus is:  

• South Saskatchewan River      0.7 km 

• Lutheran Theological Seminary (student residence, 44 rooms)  0.4 km 

• Royal University Hospital (approximately 500 people)   0.8 km 

• UofS Waste Management Facility     0.3 km     

This CLS facility currently incorporates:  

• Linac - the existing Saskatchewan Accelerator Laboratory (SAL) 300 MeV electron 
accelerator  

• Booster - a 250 MeV to 2.9 GeV booster synchrotron accelerator 

• Storage ring - a 2.9 GeV storage ring and the source of the SR 

• Beamlines - for transport of SR to experimental target stations, where scientific 
experiments or processes requiring SR are carried out,  
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• Services, and 

• Support Facilities - comprising facility control, sample preparation, data collection and 
archival, maintenance, and administrative areas. 

Attachment 2 (Canadian Light Source Exclusion Zone) depicts the CLS facility and adjacent U of 
S structures. The large square structure is the new additional building, which houses the booster, 
storage ring, beamlines and associated support systems. Attachment 3 (CLS Area Designation 
and Security) indicates access into and within the facility and plan views of the six levels of the 
facility. 

CLS operational activities fall into two categories:  

• Generation and acceleration of electron beams up to 2.9 GeV in the linac and booster 
synchrotron (injector system) and storage of the beam for several hours in the storage 
ring; and  

• Use of SR (10 eV to 100 keV) by CLS and visiting scientists for the investigation of the 
structure and composition of matter in its varied gaseous, liquid and solid states. 

Operation of the injector system (linac and booster) and storage ring is accompanied by ionizing 
radiation in the form of bremsstrahlung and neutron radiation produced by electrons lost during 
acceleration and storage for which shielding is required. Since the CLS operates at power levels 
that are lower by at least three orders of magnitude compared to power levels of SAL, the 
radiation levels and activation in the accelerator structures are expected to be significantly lower, 
two to three orders of magnitude less compared to SAL operations.  

Experiments using SR by CLSI, U of S, and visiting scientists may be accompanied by the 
introduction of milliliters or milligrams of hazardous material such as flammable, toxic, and 
radioactive agents depending upon the specimens under study. In some cases, where the 
hazardous material is the sample to be investigated and is present only in minute quantities, the 
material will be transported and studied only in sealed containers. 

The useful lifetime of the CLS facility is estimated to be 20 to 30 years from the date of routine 
operation. Decommissioning the CLS would present no unique problems, and could be done with 
currently available technology.  Facilities, such as the CLS have very low-level activities from a 
radiological point of view and do not require complicated decontamination procedures.  
Equipment installed outside of the accelerator shielding enclosures is not likely to be activated.  
Moreover, the decommissioning of the accelerator components would proceed along the lines of 
the CLSI policies and procedures for surveying and disposing of any radioactive material. 

A complete description of the CLS facility can be found in the facility Safety Report [1] and 
Environmental Assessment Screening Report [2]. 

2.0  PURPOSE 
Decommissioning is the final phase in the life cycle of the CLS facility after siting, design, 
construction, commissioning and operation. It is a process involving operations such as 
decontamination, dismantling of accelerator equipment, demolition of structures, and 
management of resulting materials. All these activities take into account all applicable regulatory 
requirements to ensure health and safety of operating personnel and the general public, and 
protection of the environment. 

The CLS project was the subject of a screening environmental assessment [2], carried out 
pursuant to the Canadian Environmental Assessment Act (CEAA) prior to issuance of the 
construction license in 2000.  The screening environmental assessment addressed all life-cycle 
states of the CLS facility, including construction, commissioning, operation, and 
decommissioning.  After considering the results of the environmental assessment, the CNSC 
(lead responsible authority) and five other responsible authorities concluded that the construction, 
operation and decommissioning of the CLS facility, taking into account the appropriate mitigation 
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measures, are not likely to cause any significant adverse environmental effects. The 
environmental assessment report [2] will be reviewed and revised if necessary to ensure that the 
information is current and continues to meet regulatory requirements. 

The purpose of this plan is to establish a preliminary decommissioning plan required under 
section 3 (k) of the Class I Nuclear Facilities Regulations. This plan has been prepared following 
the guidance and format outlined in the CNSC Regulatory Guide G-219[3]. This preliminary 
decommissioning plan will be reviewed every five years and revised if necessary to ensure that 
the information provided herein remains current and applicable and the plan continues to meet 
regulatory requirements. The Detailed Decommissioning Plan will evolve from the preliminary 
decommissioning plan, which will be prepared and submitted to CNSC for approval at least one 
year prior to the scheduled shutdown of the facility. 

3.0 SCOPE 
This plan provides the steps involved in the decommissioning of the CLS Facility. The objective is 
to conduct decontamination and the removal of radiological contaminated and/or radioactive 
materials, equipment, and components to obtain release to unrestricted use by the CNSC.  This 
decommissioning plan covers all areas of the CLS facility, which are described in section 1 of this 
document. 

Since the activation is confined to the interior of the accelerator housing, only those equipment, 
components and structures within the enclosures are affected and require decommissioning. 
Similarly, handling, use, or storage of hazardous substance will be restricted to machine shop, 
laboratories and chemical storage rooms.  Therefore, only these areas require decontamination 
and decommissioning. Small (milligram or milliliter) quantities of hazardous material in sealed 
containers may be used inside the experimental beamlines enclosures.  

Specialized pits and anchoring systems are utilized in beamline enclosures. Decommissioning 
will restore these areas to their conventional state. The remainder of the facility is similar to any 
warehouse or sport complex and should not require any further decontamination and 
decommissioning considerations. 

For the majority of services conventional power, HVAC (Heating Ventilation and Air Conditioning), 
sewer, water, building security and fire protection services are separated from the technical 
facilities services. In situations where conventional systems have been used within technical 
infrastructure, the conventional system will be restored to its intended use. As-built 
documentation detailing the conventional infrastructure remaining will be developed for the UofS.  

4.0 BRIEF DESCRIPTION 
This section describes the various areas, components and structures that are included in the 
scope of the decommissioning of the CLS facility. The construction material used in various parts 
of the facility consists mostly of steel and concrete and, to a lesser extent, lead, copper, PVC, 
glass, drywall and wood. 

The old “SAL” building consists of the following main areas: 

• Sub Basement   1119 m2 

• Basement   363 m2 

• Main floor:           1842 m2 

• Second floor:    300 m2 

The accelerator system that is located in sub-basement of the old “SAL” building incorporates: 
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• Linac, which is comprised of an electron gun, prebuncher cavity, buncher accelerating 
cavity (section 0), three quadrupole magnets and six accelerating sections. 

• Part of the Linac-to-Booster (LTB) transfer line, which includes the Energy Compression 
System (ECS), an accelerating section (Section 7) and the Energy Spectrometer System 
(ESS). This part of the LTB has eight dipole magnets, ten quadrupole magnets, five 
beam dumps, and five collimators. 

Attachment 4 (Linac to LTB1 Plan View) shows the various sub-basement areas and components 
of the linac and LTB. The main floor includes chemical storage room, a clean room, offices, a 
control room, modulator room, klystron test room, a mechanical room, stockroom, a machine 
shop and conference rooms. The second floor includes offices and storage. 

The new building is 83 m x 84 m, 16 m high at the edge of the truss span and 18 m high at the 
center of the truss span.  It is linked to the old building by a single level transition area of 
approximately 369 m2 building area.  A 172 m2 building addition at the Northeast end of the old 
building serves as a new main entrance area. 

A building addition was constructed in 2007 to accommodate the Phase II Biomedical Imaging 
and Therapy Beamline (BMIT) beamlines.   

The “new” building consists of the following areas: 

• Sub-basement:      50  m2 

• Basement:   786  m2 

• Main floor:    8051  m2 

• Phase 2 Building Addition, Main Floor 1191  m2 

• Second floor (Mezzanine):  1854  m2 

• Phase 2 Building Addition, Second Floor   980  m2 

• Service space (Third floor):  2384  m2 

To accommodate the clear-span structure, the structural building material is steel for the 
superstructure and concrete for the main floor and foundation elements. The experimental hall 
perimeter provides office and laboratory space on two levels, the main and mezzanine floor.  It is 
used to set-up laboratories, clean rooms, shipping and receiving, storage, conference rooms and 
offices. Other areas include a loading dock, parking for staff and visitors, and outside storage 
space for liquid nitrogen and helium gas storage tanks, 60,000-litre holding capacity each. 
Attachment 3 (CLS Area Designation and Security) depicts the various levels. Attachment 5 (CLS 
Technical Facility Plan View) shows the various areas, components and structure in the main 
floor of the new building. The LTB, booster, storage-ring and beamlines are enclosed in a 
shielding structure. 

The accelerator system that is located in the new building incorporates:  

• The remainder of the LTB transfer line – Situated within the sub-basement and main 
floor, and includes five dipole magnets, eleven quadrupole magnets, a beam stop, and 
two beam dumps.  

• The booster – Includes twenty dipole magnets, twenty eight quadrupole magnets, 
injection and extraction septa magnets and kickers; and a high power 500 MHz radio-
frequency (RF) system. The booster is an oval-shaped ring with a circumference of 103 
m. 

• The booster-to-storage-ring transfer line (BTS) – Used to inject the 2.9 GeV beam into 
the electron storage-ring, it includes four dipole magnets, ten quadrupole magnets, a 
beam dump, and a beam stop.  
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• The storage ring – Includes twenty four dipole magnets, seventy two quadrupole 
magnets, thirty six sextupole magnets, straight sections (including undulators or wiggler 
magnets) and a high-power 500 MHz superconducting RF cavity system. The storage 
ring is circular with a circumference of 171 m.  

The accelerator system also includes beam and water cooling pipes and various other 
components such as beam diagnostics, vacuum valves and pumps, heat exchanger systems and 
power supplies.  

Synchrotron beamlines include additional magnets, collimators, optical elements (i.e., mirrors, 
gratings, etc.), vacuum systems, target and detection systems enclosed in hutches. 

The CLS facility services include: 

• Storm sewer connection to the existing UofS storm sewer system 

• Extension of the existing sanitary sewer line 

• Domestic water service 

• High pressure steam and condensate connection from the UofS system 

• Chilled water service to supplement the existing chilled water service 

• Electrical service up to14 MVA 

• Emergency power back up system 

• Data and telephone communications 

• Fire detection and suppression system. 

• Building security system that includes card access and video surveillance system 

5.0 PRINCIPAL HAZARDS AND PHYSICAL CONDITIONS 
This section provides an overview of the principal radiological and conventional, including 
hazardous materials and physical hazards predicted to exist at the end of operations in each of 
the above CLS facility areas, components, and structures. The CLS Safety Report (1) provides 
additional detail to the hazards located within the CLS facility.  

5.1 CONVENTIONAL HAZARDS 
The conventional hazards include those hazards common to any industrial environment, as well 
as some hazards that arise from the unique range of synchrotron research that will be performed 
at the CLS facility.  

5.1.1 Hazardous Materials 
The research within CLS varies with the multiple beamlines in operation. It is not known the entire 
extent materials users will request to bring to the CLS or a typical material science research, the 
category of hazardous material could be toxic, biohazard, flammable or corrosive in liquid, solid or 
gaseous form. Typically, the experiments that use hazardous materials require only small 
quantities, typically milliliter or milligram quantities. 

Lead is used as additional shielding material on the roof of the LTB tunnel, hutch walls and has 
plugs to fill small openings around beamlines penetrations.   

All hazardous waste material will be handled, segregated, labeled, and securely packaged in the 
appropriate containers in accordance with the CLSI Waste Disposal Procedures Manual for 
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chemical, biological and radioactive laboratory waste. Hazardous waste will be disposed of 
through the University of Saskatchewan Waste Management Facility or other licensed facilities.    

5.1.2 Electrical Hazards 
The CLS Facility has a number of DC high-voltage and/or high currents power supplies. 
Conventional AC power distribution is present in technical facilities as well. Control circuits from 
Programmable Logic Controllers are also distributed amongst technical and conventional 
systems. 

5.1.3 Magnetic Hazards 
High field magnets are used in the klystrons and in the Linac transport lines and rings, to bend 
and focus the electron beam and to produce the synchrotron radiation for the beamlines.  The 
high magnetic fields produced by these magnets are mostly contained within the magnet 
structure. These fields are capable of pulling ferromagnetic tools from hands, creating a danger of 
flying debris or injury from trapping hands or fingers between the tool and the magnet. 

5.1.4 Cryogenic Hazards 
A potential cryogenic hazard associated with the use of large quantities of liquid nitrogen (LN2) is 
an accidental release into a confined space, which would lead to a precipitous drop in 
temperature over a small volume and the local displacement of oxygen to less than life-
supporting levels. For beamlines, large quantities of LN2 are used only in large open areas. Only 
small dewars (<30 litres) for use with synchrotron research are utilized in a confined area. 

The liquid helium (LHe) used in the storage ring super-conducting (SC) RF cavity poses a hazard 
similar to the use of LN2. The SC cavity cryostat will use approximately 500 liters of LHe. An 
additional LHe storage unit of approximately 1500 liters is located within 35 meters. This system 
will use a dedicated helium liquefier in a close circuit.  Wigglers for specific beamlines utilize LHe. 
These are located in the Storage Ring and can contain up to 500 liters of LHe. Special safety 
measures will be incorporated into the cavity and refrigerator system. Helium tends to stratify, 
moving quickly to the top of the enclosure rather than mixing with the air. 

All cryogens should be removed during facility shutdown and therefore do not represent a 
concern during decommissioning activities.  

5.1.5 Oxygen Deficiency Hazards  
The large amount of liquid cryogens can lead to an oxygen displacement hazard under an 
accident condition.  Burst disks attached to the SC cavity system can allow large amounts of He 
to vent into the storage ring tunnel.  Normally, the very small amounts of He exhaust will be 
contained and vented outside.  Most He exhaust is contained and recycled in the cryogenic 
system.  

The Linac electron gun is filled with sulfur hexafluoride (SF6) but the total volume is small 
compared with the volume of the Linac hall.  The high density of SF6 can lead to its accumulation 
in low-lying areas following release.  There are no pits or other low-lying places near the electron 
gun where an inadvertent release of SF6 could accumulate to create a personnel hazard.  Any 
SF6 intentionally vented from the electron gun system will be directed outside the CLS facility. 

Vacuum system maintenance requires that vacuum chambers be back-filled with nitrogen gas.   
When nitrogen is being exhausted from the chambers, a ventilation system will be operating to 
ensure adequate amounts of fresh air to the work area. 

All cryogens should be removed during facility shutdown and therefore do not represent a 
concern during decommissioning activities. 
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The automatic CO2 fire extinguishing systems introduce the potential for asphyxiation hazard. 
Only three areas within the CLS facility are equipped with such a system. The system has a built-
in 30-second delay before any CO2 is released. Individuals should have plenty of time to evade 
the hazard. 

5.1.6 Mechanical Hazards 
The new building includes a ten-tonne overhead bridge crane capable of covering most of the 
experimental hall. The old building includes five-ton and three-ton cranes. 

There will be a variety of rotating machinery such as pumps, blowers and fans located within the 
facility. Standard safety shields are installed on all such units. 

Closed loop water distribution systems are utilized to distribute services throughout the facility to 
both technical and conventional infrastructure. Services include chilled water, heating water and 
domestic hot water.  

Cooling water at a pressure of approximately 1MPa will circulate in closed systems throughout 
the building. Cooling water systems will be monitored for pressure drops or excessive 
consumption indicating the presence of leaks.  Water leak detectors will be located throughout 
the building to provide direct detection of spills or leaks. These are high-purity closed-circuit 
cooling water systems that are not expected to contain any residual radioactivity.  Pressure-loss 
and leak detectors will be used to shut the system down in the case of leaks. This will be a clean-
water system with no radiological or chemical hazard. 

5.1.7 Vacuum and Pressure Hazards 
The linac sections, RF waveguide, transport lines, rings and beamlines are held under high 
vacuum.  Implosion of vacuum systems could generate small flying objects.  

Compressed air lines are routed throughout the facility for industrial use and for the control of 
valves and actuators.  The maximum pressure that will be provided to these units is 800 kPa. 
Personnel using compressed air nozzles will be required to wear safety glasses.  Self-sealing 
quick-connect couplers will be used for temporary connections to compressed air.  Shutoff valves 
are used to isolate and clear compressed air lines before work on the lines. 

Compressed CO2 cylinders for fire suppression are located in the linac drive room and will be 
located near the booster dipole power supply.  Researchers may also use compressed gas 
cylinders in the beamline experimental areas.  Gas cylinders will be chained or otherwise 
restrained to prevent tipping or falling. 

5.1.8 Asbestos 
Asbestos containing materials has been inventoried at the CLS. In decommissioned areas 
asbestos will be removed by a qualified abatement contractor in a manner that prevents, to the 
extent that is practicable, the release into the air of asbestos dust and will comply with Part XXIII 
of the Saskatchewan Occupational Health and Safety Regulations.  

5.2 RADIOLOGICAL HAZARDS 
The major source of contamination in an accelerator facility is likely to be in the form of activated 
metals. At the CLS facility, the important materials prone to activation are iron, copper, tungsten 
and stainless steel. Lead and ordinary concrete in the shielding, aluminum in the composition of 
the some of the beam dumps, and plastics are relatively insusceptible to activation.   

Components that absorb most of the electron beam include beam dumps, slits, collimators, any 
narrow beam aperture (septa magnets) and any point of beam scraping or loss. Other accelerator 



 11.12.1.1 Rev. 3 
 
 

  
2008-11-28 Canadian Light Source Preliminary Decommissioning Plan Page 8 

components such as beam pipes, accelerating sections, bending and focusing magnets may to a 
lesser extent also become activated.  

The activation of water, which is used in cooling, is not anticipated to be significant.  Experience 
in the former SAL facility showed that activation of the cooling water led to concentrated activity in 
the demineralization cartridges of the water treatment system.  The dose exposure rate measured 
from contact with one of these cartridges was 150μSv/h immediately after shutdowns, and 
decreased rapidly.  Given the reduction in beam power for CLS operation, the dose exposure rate 
from any part of the cooling water system will be less than 0.2 μSv/h after shutdown. 

6.0 HAZARD REDUCTION FOR DECOMMISSIONING 
CLSI and U of S have procedures in place that will be implemented during the CLS 
decommissioning project. If additional procedures are required to support decommissioning 
activities, they will be developed and approved in accordance with U of S and CLSI policies and 
procedures. 

A management structure will be established to develop, maintain and monitor the HSE program 
for the decommissioning activities. It will have the authority to stop any unsafe work practices. 
The U of S Department of Health Safety and Environment (DHSE) will be carrying out HSE audits 
to ensure that the U of S remains in compliance with regulatory requirements. It will also ensure 
timely resolution of difficulties that may be encountered. While organizationally independent of the 
decommissioning project staff, it has full authority to act in all aspects of protection of workers and 
the public from the effects of radiation and other hazards.     

During shutdown operations, the facility will be deactivated and placed in a safe and stable 
condition including the removal or reducing hazards to ensure adequate protection of the worker, 
public health and safety, and the environment, thereby limiting the long-term cost of surveillance 
and maintenance. Actions also include draining and de-energizing nonessential technical 
systems; disconnecting all technical services removal of stored radioactive and hazardous 
materials, and related actions. Deactivation does not include the activities necessary for the 
dismantlement and/or demolition phase of decommissioning. 

A Health, Safety and Environmental (HSE) Manual will be prepared as the standard for 
maintaining an effective, structured HSE program for the decommissioning project. It is designed 
to promote and supplement legislated regulations and policies and procedures employed by the 
U of S. It may include applicable CLSI procedures (e-g: radiological survey procedures, 
Hazardous Waste Disposal, Lock-out/Tag-out, etc…) and pertinent training modules. 

To minimize losses of human and physical resources of the U of S the contractors shall provide 
and workers shall participate in, all safety and related training that is required. The Occupational 
Health and Safety Act and Regulations, other statutory requirements and standards shall be 
incorporated in training programs for all levels of organization including management, supervisors 
and workers. Training shall be extended, as necessary, to include recognition of potential hazards 
at every stage of planning and execution of the decommissioning activities. 

This section examines the general types of hazards, associated with conditions discussed in 
section 5, which could be encountered during decommissioning. The hazards that are more likely 
to be encountered during decommissioning activities are of conventional and radiological nature. 

6.1 CONVENTIONAL HAZARDS 

6.1.1 Physical Hazards 
These are hazards that are routinely encountered in general industry and construction, and for 
which national consensus codes or standards including the Saskatchewan Occupational Health 
and Safety or Transport of Dangerous Goods exist to guide safe operation without the need for 
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special analysis to define safe operational parameters. Physical hazards include those 
encountered during routine work and construction including: lifting, demolishing, hoisting and 
rigging, noise, slips, trips, and falls. 

 Existing beamlines and future beamlines require structural modifications to the floor including the 
building of pits and fastening devices. Decommissioning will include sufficient remedies to restore 
the area to a safe condition. This may include the filling in of pits, floor patching or any other 
remedies as determined by the decommissioning consultants. Depending upon the remedial 
solution, mechanical services such as storm drain or sewer lines will be restored to a 
conventional state. 

6.1.2 Hazardous Material Hazards 
During CLS operations, hazardous materials will be kept to a minimum and hazardous waste 
generated will be disposed of on a regular basis. An inventory of the remaining hazardous 
material will be carried out and moved to the designated storage areas to reduce any 
unnecessary exposure to workers and prevent unauthorized use or disposal of hazardous 
material.   

Personnel will be protected from direct exposure to lead by various means.  Lead shielding plugs 
for the beamlines will be encased in steel. Exposed lead will be painted, clad or otherwise 
protected against direct physical contact. 

A current MSDS list will be compiled and maintained to ensure that controlled products are 
handled in accordance with their respective MSDS protocol. The MSDS will be available and 
accessible to staff, consultants, contractors and their workers. 

6.1.3 Electrical Hazards 
All technical electrical systems will be disconnected and removed by qualified electrician during 
facility shutdown and therefore present no hazards to other workers. Conventional electrical 
systems will still be required to provide power to conventional facilities and equipment. Therefore 
they will not be disconnected and some electrical hazards may still be present during 
decommissioning activities.   

6.1.4 Magnetic Hazards 
Use of ferrous metal tools will not be allowed near any of the large permanent magnets. Signs will 
be posted to alert workers of the magnetic hazards. Electromagnets present no magnetic hazards 
because they will be disconnected from power supplies. 

6.1.5 Cryogenic Hazards 
All cryogens will be released during the deactivation phase and will be performed by qualified 
technician. The hazards to other workers are minimal. 

6.1.6 Oxygen Deficiency Hazards 
During facility deactivation, all systems containing Liquid Helium, Nitrogen and Sulfur 
Hexaflouride (SF6) will be drained by qualified personnel.  

The CO2 system is used as fire suppression system only around oil-filled HV transformers for the 
electron gun (located in the sub-basement) and linac klystrons (located in the modulator room 
and test klystron room). Since the electron gun and linac klystrons will be decommissioned, the 
associated CO2 fire suppression system will be disconnected and disposed off properly. 
Therefore there will be no CO2 hazard during decommissioning activities. 
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6.1.7 Mechanical Hazards 
The cranes will be locked out of operation except during use.  Crane operations will comply 
“Hoists, Cranes and Lifting Devices”, Part XIII of the Occupational Health and Safety Regulations, 
1996. There will remain a variety of rotating machinery such as pumps, blowers and fans required 
for the conventional services. Standard safety shields are installed on such units. Closed loop 
water systems will be in service to provide for conventional heat, cooling and water supply. 
Conventional services utilized for technical components will be removed to the take off point for 
the service, locked out and tagged as per CLS lock out/tag out procedures. 

6.1.8 Vacuum and Pressure Hazards 
During deactivation, qualified personnel will open all components under vacuum. Compressed 
gas cylinders will be disposed off through the U of S Waste Management facility. The CO2 
cylinders will be removed during the dismantling of the CO2 system. 

Compressed air will be identified throughout the facility. Compressed air utilized for technical 
components will be removed to the main loop take off point, locked out and tagged as per CLS 
lock out procedures. 

6.1.9 Asbestos 
For building areas to be fully decommissioned and that contain asbestos, or for areas where 
workers may disturb asbestos containing material, the asbestos material will be removed. In 
building areas where the asbestos is deemed in good shape and not posing a hazard, will be fully 
identified and monitored.  

A plan will be in place and include the emergency procedures to be used in case of an 
uncontrolled release, training of workers, the methods to control the release of asbestos, the PPE 
required by workers to wear, the decontamination procedure and the inspection schedule. 

6.2 RADIOLOGICAL HAZARDS 
Operationally, the exposures to accelerator-induced activity are almost entirely direct external 
exposures. The probability of ingestion of radionuclides from components or dust is very small. 
Nevertheless control over cutting of radioactive components will be maintained. 
The calculated dose rates right after shutdown and at one meter away from activated accelerator 
components can vary between 1 and 60 μSv/h [1].  These levels are consistent with the residual 
radiological measurements that are carried out following accelerator shutdown and as 
documented in the CLS Annual Compliance Reports. The activation is localized around septa 
magnets, slits, collimators and beam dumps. The only exception is that the dose rate near a 
collimator in the Linac Energy Compression System remains greater than 100 μSv/h due to 
activation during SAL operation. The maximum contact dose rate recorded in 2007 was 250 
μSv/h.  

7.0 SURROUNDING NATURAL AND SOCIAL ENVIRONMENT 
Decommissioning activities will be carried out inside the CLS facility. It involves removing 
technical components and services, demolishing bulk concrete shielding and moving material to 
survey areas, surveying of activated material, segregating, packaging and labeling of hazardous 
material, and preparation for shipping.  

After considering the results of the environmental assessment [2], the CNSC (lead responsible 
authority) and five other responsible authorities concluded that the construction, operation and 
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decommissioning of the CLS facility, taking into account the appropriate mitigation measures, are 
not likely to cause any significant adverse environmental effects. 

8.0 APPROACH TO DECOMMISSIONING 
Decommissioning takes place after deactivation and includes surveillance and maintenance, 
decontamination, radiological surveys, demolishing and dismantling. These actions are taken at 
the end of the life of a facility to retire it from service with adequate regard for the health and 
safety of workers, the public and protection of the environment. The ultimate goal of 
decommissioning is the release of the site for unrestricted use. 

The various options for decommissioning include: 

• Safe Storage - This option involves placing the facility in a safe, stable condition and 
maintaining that state until a decision is made to decontaminate. Readily removable 
hazardous and radioactive materials are removed during the deactivation phase but the 
facility structures are generally left intact. A surveillance and maintenance program is 
then instituted to assure that the facility stays in a safe and stable condition while the 
remaining activity decays to much lower levels. This facilitates the eventual 
decontamination operations by minimizing exposures to workers at that time and 
reducing the amount of contaminated and radioactive material that ultimately must be 
disposed of. 

• Entomb - This option eliminates the need for decontamination by proceeding directly from 
deactivation to encasing all the radioactive structures, systems and components in a 
structurally long-lived material (e.g., concrete). Subsequently, the entombed structure 
undergoes surveillance and maintenance as appropriate until it is determined that the 
radioactivity has decayed to a level that permits release of the facility for restricted or 
unrestricted use. 

• Decontamination – This option involves conducting to the extent possible radiological 
surveys of facility equipment and structural components. Structural portions of the 
shielding and surrounding materials found to be radiologically activated will be 
remediated, sectioned and removed or processed as necessary. This would be followed 
by an extensive and comprehensive final radiological survey demonstrating that CLSI/U 
of S meets the CNSC criteria for release to unrestricted use. The results of this final 
survey will be documented in a report to be submitted to CNSC in support of a request 
that the facility be released to unrestricted use and the accelerator license terminated.     

Safe Storage and Entomb options are considered inappropriate to U of S future plans.   

The decommissioning alternative selected for the CLS facility is the removal of the facility from 
service and reduction of the radioactivity to a level that will permit release of the property for 
unrestricted use and termination of the license. This option involves dismantling and documenting 
components of the machine in a controlled way and storing them until they are ready for shipment 
to a licensed facility. Some areas may require refurbishing such as filling and sealing off the linac 
and LTB subbasement areas. The concrete structure on the main experimental floor would have 
to be demolished and the concrete would be used to fill the subbasement before sealing it off 
permanently. Rerouting or redesign of conventional systems such as conventional power 
distribution, sprinklers, storm water and sewer systems may have to be completed depending 
upon the extent of decommissioning activities and extent that the systems were being  used for 
technical services.  

When a decision is made to remove a facility from service, consideration must be given to the 
various options that can be employed. These options include how far to proceed with the 
deactivation, and whether to continue to full decommissioning immediately or to postpone that 
action until a later date.   
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The preferred option is immediate decommissioning of the CLS facilities.  However, consideration 
of other options may be necessary at the time of decommissioning.  Such considerations include 
the state of the facility at the end of operation. In the case of a facility like CLS with low 
contamination levels, deactivation could be followed immediately by full decommissioning and the 
facility released for unrestricted use in a very expedited time frame. However, decommissioning 
can be affected by factors such as the technical resources available. In all cases, the process will 
have the goal of minimizing exposures to workers and the public, maximizing protection of the 
environment, and satisfying the concerns of the various stakeholders. 

9.0 FINAL END-STATE OBJECTIVES 
It is established that the decommissioning of the CLS facility will consist of: 

• Dismantling and documenting all components of synchrotron beamlines and the accelerator 
consisting of Linac, LTB, Booster, BTS, and Storage ring and associated technical services 

• Disposing of all radioactive material through a licensed facility 

• Demolishing the concrete bulk shielding structure on the main experimental hall 

• Filling the subbasement and basement using the demolished bulk concrete and sealing them 
off permanently.  

• Leaving the building, offices, lecture rooms, and mechanical rooms, and decommissioned 
laboratories and associated conventional services intact and acceptable to current standards 
and regulations. 

Prior to filling the subbasement and basement, the sub-basement and basement will be 
decontaminated by removing radioactive and other hazardous materials, and performing the 
required surveys and tests to confirm decontamination. The volume of space available in the 
basement and sub-basement estimated to be 3763 m3 should be sufficient to store the 2080 m3 
bulk shielding concrete. 

The final state objective of the CLS decommissioning is to release the property to the U of S for 
unrestricted use and termination of the license with the CNSC. The building and its associated 
conventional services will not be dismantled and will be available for other uses by the U of S, as 
accepted by the U of S in a letter dated November 28, 2008 from R. Florizone, Vice-President, 
Finance and Administration (Attachment 6). 

10.0 FINANCIAL GUARANTEE 
CLSI will establish a restricted decommissioning Fund to ensure that adequate resources are 
available to complete the identified decommissioning activities. This restricted fund will be funded 
from the operational budget of CLSI and reviewed periodically for adequacy and changes in 
circumstances.  Prior to establishment of the entire Fund required, a financial guarantee from the 
U of S will be provided for the full amount of the decommissioning costs.  This financial guarantee 
is in the form of a Letter of Credit as per the CNSC Regulatory Guide G-206 - Financial 
Guarantees for the Decommissioning of Licensed Activities.  On 2003 December 23, the 
Designated Officer for the Commission accepted the form and the current amount of the financial 
guarantee. 

11.0 DECOMMISSIONING WORK PACKAGES 
Table 1 lists the work packages, main activities under each work packages and the anticipated 
hazards associated with each work package.  
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The principal hazards anticipated during decommissioning include physical hazards and potential 
exposure to activated material during dismantling, surveying, moving and packaging potentially 
activated accelerator components. 
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Table 1 Brief description of the main decommissioning work packages. 
 
Work Packages Main Activities Expected hazards 

 
Administrative/Regulatory 

• Project Management  
• Engineering 
• Construction Management 
• Prepare detailed Decommissioning Plan 
• Review CLS Environmental 

Assessment Report and revise if 
required 

• License applications and regulatory 
approvals 

• Project Safety Manual (applicable CLSI 
procedures, manuals, plans, forms, 
training material, etc…) 

• Safety analyses 

• Radiological  
• Physical 
• Hazardous 

Materials 
 

 

• Planning and cost control 
• Authorizations & licensing 
• Quality assurance and quality 

surveillance 
• Procurement 
• Subcontractor administration 
• Documentation and records control 
• Site security  
• Inspection and maintenance of building 

and systems in operation 
• Site upkeep 
• Periodic radiation and environmental 

surveys 
• Training 
• Safety meetings 

 

Facility Shut Down 
and Deactivation 

• Facility shutdown and inspection 
• Open beam vaccum chamber to air 
• Remove technical system fluids 

(cooling water), remove cryogens, drain 
oil from klystron and gun power supply 
tanks and dispose 

• Dispose of non-hazardous waste 
• Radiological characterization 

(surveying and sampling) 

• Radiological 
• Electrical 
• Mechanical 
• Hazardous 

Materials 
• Cryogenic 
• Physical 
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Work Packages Main Activities Expected Hazards 

 
Accelerator / 
Beamlines 
Dismantling 

• Disconnect, tag electrical and 
mechanical systems  

• Disconnect cryogenic systems 
• Decommission chemical storage and 

laboratories 
• Disposal of hazardous (non-activated) 

waste  
• Removal of hazardous waste 

• Electrical 
• Mechanical 
• Physical 
• Radiological 

Dismantling of 
Technical Services  

• Remove power supplies and klystrons 
• Remove wires, conduits and cable 

trays 
• Remove pipes and ducts 
• Survey and categorize and dispose 

non-radioactive material 

• Radiological 
• Mechanical 
• Hazardous 

Materials 

 • Dismantle accelerator/beamlines and 
supporting systems 

• Tag and move to survey areas 

•  

Bulk Shielding 
Demolition & Disposal 

• Remove conduits and ducts and cable 
trays 

• Demolish shielding concrete 
• Move concrete to sub-basement and 

LTB tunnel. 
• Seal-off all access to subbasement  

• Radiological 
• Physical 
• Hazardous 

Materials 
 

Radiological Surveys • Survey for radioactivity 
• Analyze for loose contamination 
• Categorize radioactive vs. non-

radioactive 
• Dispose non-radioactive material 
• Documentation and labeling 

• Radiological 
• Physical 

Radioactive Material 
Management and 
Disposal 

• Packaging and transport 
• Shipping and disposal to licensed 

facility 

• Radiological 
• Physical 

Site and Facility Final 
Clean-up 

• Removal of temporary facilities and 
utilities 

• Demobilization of construction 
equipment 

• Re-commission conventional systems 
and provide as-built information 

• Clean-up 

• Physical 

11.1 ADMINISTRATIVE/REGULATORY  
Pre-decommissioning activities will begin prior to contractors being utilized for onsite work. Pre-
decommissioning will include the hiring of a Project Manager to coordinate all documentation and 
efforts of the decommissioning activities.  

Project Management activities will include a Quality Assurance Project Plan (QAPP) to be 
developed to incorporate the applicable CNSC regulations. In addition, the QAPP will identify 
additional procedures and requirements applicable, under federal, provincial and municipal 
regulatory requirements, building code compliance, contractual commitments and supplemental 
quality standards. An extensive quality assurance program will be carried out throughout CLS 
decommissioning to assure that work does not endanger the environment, public health and 
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safety, and to assure the safety and health of the decommissioning staff. The QAPP will be 
issued and approved by the U of S and CLSI and it will be documented by written procedures and 
implemented throughout decommissioning in accordance with those procedures. 

During CLS decommissioning, quality assurance efforts will include the following: 

• Performing QA functions for procurement 

• Qualifying consultants and suppliers 

• Auditing all project activities 

• Performing other required inspection services to assure building code compliance and 
compliance with work plans 

• Monitoring worker performance for compliance with work policies and procedures 

• Verifying compliance of radioactive and other hazardous shipments with appropriate 
procedures and regulations 

• Documentation of as-built condition when complete 

11.2 FACILITY SHUTDOWN AND DEACTIVATION 
During facility shutdown and deactivation the following activities would have been completed: 

1. Termination of operation and facility stabilization, including disconnecting unessential 
electrical and mechanical and cryogenic systems for the technical facilities.  

2. The services for the conventional facilities such as the building, offices, machine shop 
must be re-commissioned and operational after decommissioning of the services of the 
technical facilities which include the linear accelerator, the booster ring, the storage ring, 
synchrotron beamlines and associated equipment. 

3. Survey characterization will be undertaken. The objective of survey characterization is to 
identify the intrinsic safety hazards and risks present in the facility. Characterization 
includes identifying radioactive and hazardous contaminants, their locations, and their 
magnitude. This information becomes part of the risk assessment when decisions are 
being made on which methods to deploy in order to minimize exposures to workers 
during both the deactivation and decommissioning phases. It is also useful in leading to 
an estimation of the type and amount of radioactive waste that will accrue and require 
disposition. The degree of characterization required will vary based on the prior activities 
at the facility but the characterization itself will be on-going process, typically taking place 
prior to and during the decommissioning. 

4. Drainage and drying or blow-down of all systems not in operation. Cooling will be 
analyzed for activation before release. The hazard is minimal as long as proper personal 
protection equipment is worn. 

5. Removal of combustible material. This includes paper, plastic, wood products and 
removal of other waste. 

The removal of hazardous and radioactive waste activities involves the handling of hazardous 
chemicals and radioactive material including segregating, packaging, labeling, transport and 
shipping. These operations will follow applicable federal and provincial regulations, UofS and 
CLSI policies and procedures for waste disposal. 

Wet laboratories and hazardous material locations including chemical storage areas must be 
decontaminated. Adherence to administrative procedures will include the wearing of proper 
personal protection equipment to reduce the probability of a hazardous material exposure. 
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11.3 DISCONNECTING AND DISMANTLING TECHNICAL SERVICES 
Activities involve disconnecting power supplies, RF equipment, magnets, vacuum apparatus, and 
scientific instrumentation. Only qualified personnel will perform the work following established 
policies and procedures for electrical safety and Lockout/Tagout. 

Activities include removing power supplies, klystrons, RF equipment, magnets, vacuum 
apparatus, and scientific instrumentation. Only qualified personnel will perform the work following 
established policies and procedures for electrical and mechanical safety and Lockout/Tagout. 

11.4 DISMANTLING ACCELERATOR/BEAMLINES 
Activities involve dismantling accelerator and beamlines components and supporting systems. 
Components will be tagged and removed to a survey area. Work will be performed by qualified 
workers following established policies and procedures for electrical and mechanical safety and 
Lockout/Tagout.     

11.5 BULK SHIELDING DEMOLITION AND DISPOSAL 
Activities involve demolishing the bulk shielding surrounding the booster and storage rings. The 
demolished concrete will be transported into the basement and sub-basement areas. Work will be 
performed by qualified workers following established policies and procedures for construction. 

Beamline enclosures composed of lead and steel will be dismantled after the components within 
are removed. An acceptable receiver of the steel and lead panels will be identified and contracted 
to transport and dispose of the bulk material.  

All sources of lead will be inventoried. Utilizing proper procedures, lead will be gathered to a 
staging area. An acceptable receiver of lead will be identified and contracted to transport and 
dispose of the bulk material. 

11.6 RADIOLOGICAL MEASUREMENTS  
All components of the accelerator system will be characterized and surveyed by qualified 
technicians under the supervision of a health physicist.  All of these components would be 
categorized by types and radioactivity level and would be scheduled for removal.  

The accelerator components will be surveyed with a micro-R survey meter in a low background 
area (about 100 nSv/h). If any reading is greater than 100 nSv/h above the background, the 
component will considered radioactive. If the reading is within background fluctuations, the 
component will be considered non-radioactive. Based on this criterion, it is assumed that over 
95% of the material will not be radioactive. 

11.7 RADIOACTIVE WASTE MANAGEMENT AND DISPOSAL  
The removal would deal with three categories of components: 

• Contamination free components would be moved to a temporary storage space, most 
likely a space within the CLS building. 

• Items that could be used again but have some residual radioactivity would be moved 
under the supervision of a qualified health physicist and stored in a separate radiological 
controlled location.  Packaging and shipping these components to a new location would 
follow the Transport Packaging of Radioactive Materials Regulations.  Such items might 
be magnets and beam pipes. 



 11.12.1.1 Rev. 3 
 
 

  
2008-11-28 Canadian Light Source Preliminary Decommissioning Plan Page 18 

• Non-reusable components with some residual radioactivity would be packaged according 
to Transport Packaging of Radioactive Materials Regulations and shipped to a CNSC 
licensed waste disposal site. 

The type of waste generated will result from activating accelerator components and structures, in 
particular steel, copper and tungsten. The main radioisotopes possibly present in detectable 
levels are Co-60, Mn-54, Fe-55, Na-22 and Ni-63. Chapter 5 of the Safety Report [1] describes 
the nature of radioactivity and estimates of induced activity. The radiation exposure levels are not 
expected to exceed 60 μSv/h.  

The estimated total mass and volume for each accelerator system are: 

• Linac – 6335 kg of steel, stainless steel, copper and aluminum (volume = 1 m3) 

• LTB – 37526 kg of steel, stainless steel, copper, tungsten, and aluminum (volume = 5 m3) 

• Booster Ring – 225,000 kg of steel, stainless steel, copper (volume = 40 m3) 

• Storage ring – 500,000 kg of steel, stainless steel, copper (volume = 73 m3) 

• Beamlines – 114,500 kg of steel, stainless steel, copper, tungsten, lead and aluminum 
(volume = 15 m3) 

• Beamline Hutches – 590,000 kg of steel and lead (volume = 76 m3) 

It is assumed that less than 5% of the material will be radioactive. Conduits and cables within the 
accelerator enclosures are not expected to be radioactive. Section 11.1 defines the criterion for 
non-radioactive material. The Decommissioning Cost Estimate breakdowns include higher than 
expected volume estimates of material that may be activated.  

11.8 SITE AND FACILITY FINAL CLEAN-UP 
Activities involve removing temporary facilities and utilities such as trailers and parking and 
demobilizing any construction equipment. The clean-up involves sweeping and washing all areas 
within the facility, and removing and disposing of any remaining non-hazardous waste. 

Re-commissioning conventional systems that have been affected, such as sprinkler, card access, 
fire alarm systems are required to be recertified to ensure operational at the final turn over. 
Record drawings and manuals need to be produced to document the final condition. 

12.0 CONCEPTUAL SCHEDULE 
This conceptual schedule shows the approximate duration and sequencing of work packages. 
Pre-decommissioning planning will start at least a year prior to the actual start of the 
decommissioning project. During this period, the CLS Environmental Screening Report [2] will be 
reviewed to establish if further environmental assessment under CEAA is required, develop a 
detailed decommissioning plan, and obtain the required regulatory approval for decommissioning 
the CLS. 

Some activities associated with work packages will be carried out in parallel. The anticipated time 
from regulatory approval of the Decommissioning Plan to submittal for release of the CLS facility 
to unrestricted use is 24 weeks. Changes to the schedule may be made at the discretion of the U 
of S/CLSI as a result of resource allocation, availability of a radioactive waste disposal site, 
interference with ongoing U of S activities, ALARA considerations, further characterization 
measurements and/or temporary on-site radioactive waste storage operations.  

The project schedule is anticipated to proceed as follows: 

1) Administrative/Project Management: 52 weeks 

2) Facility Shutdown and Deactivation: 4 weeks 



 11.12.1.1 Rev. 3 
 
 

  
2008-11-28 Canadian Light Source Preliminary Decommissioning Plan Page 19 

3) Accelerator and Beamlines Dismantling: 16 weeks 

4) Disconnecting and Dismantling Technical Services: 6 weeks 

5) Bulk Shielding Demolition and Disposal: 16 weeks 

6) Radiological surveys: 4 weeks  

7) Radioactive Material Management and Disposal: 18 weeks 

8) Site and Facility clean-up: 4 weeks 

Some of the activities listed above will be carried out concurrently. See Reference 5 on 
decommissioning cost estimates for additional details.  

13.0 COST ESTIMATES 
The decommissioning cost estimate is described in Reference 5 attached at the end of this 
document. 

14.0 RECORDS 
The following facility operational records will be maintained for the purpose of both periodically 
updating the preliminary plan, and preparing the detailed decommissioning plan: 

1) CLSI Policies and Procedures: 

• Ensure adequate coverage of radiation protection and control, industrial safety 
and industrial hygiene  

2) Residual Radiological Surveys data: 

• Used in initial radiological characterization, to identify any hot spots and 
contamination and to establish the extent of activation for disposal studies   

3) Inventory of stored activated material 

• Help determine the amount of radioactive material and the activation levels and 
account for all activated material   

4) Hazardous material inventory and usage records 

• Help determine the amount of hazardous material and account for all hazardous 
material at the facility  

5) Records of spills and leaks 

• Identify any areas or locations requiring decontamination 

6) Facility drawings (as-built and as modified) 

• Identifies layout and locations of various components and systems and prevent 
disconnecting or modifying key systems. 
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