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EXECUTIVE SUMMARY 

SRB Technologies (Canada) Inc. (SRBT) is the worldôs leading producer of gaseous 

tritium light sources (GTLS) ï flame-sealed borosilicate glass capsules, internally 

coated with a phosphorescent powder, and vacuum back-filled with elemental tritium 

gas. 

The low-energy beta particles emitted during the decay of the tritium gas interact with 

the phosphorescent powder and produce visible light. These light sources are installed 

into various devices that require a reliable light source without electrical power or other 

extraneous power source. 

As part of our operating licence, SRBT is required to document and maintain an 

Environmental Risk Assessment (ERA), in accordance with Canadian Standards 

Association (CSA) standard N288.6-12, Environmental risk assessments at Class I 

nuclear facilities and uranium mines and mills. 

The purpose of this type of assessment is to identify the contaminants and physical 

stressors of concern potentially associated with routine facility operations, to develop a 

model representing the various means of exposure of human and ecological receptors 

to the specified stressors, assess the level of exposure to these stressors, and to 

compare the exposure levels to reasonable benchmark values in order to assess the 

risk to those receptors. 

The ERA represents an important component of the licensing basis of the SRBT facility. 

It is intended to be the foundational risk assessment document describing the level of 

impact posed by daily operations of the facility to members of the public and non-human 

organisms in the environment in the area nearby. 

This assessment provides a key informative base for the design of the monitoring 

programs implemented as part of SRBTôs Environmental Management System (EMS). 

Data from decades of environmental monitoring in the area around the facility has been 

used as a key input into the assessment, and the results of the assessment will help to 

inform adjustments to these programs going forth, in a spirit of continuous improvement. 

The ERA is divided into two key parts ï a human health risk assessment (HHRA) and 

an ecological risk assessment (EcoRA). 

For the HHRA, several groups of critical receptors are defined and described, 

representing the most-impacted groups of persons, including receptors of a nearby 

Indigenous community. Should the derived risk to these individuals be shown to be 

acceptably low, then the risks to all other persons can also be concluded to be 

acceptably low as the risk to critical receptors bounds the rest of the population. 
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Similarly, valued ecosystem components (VEC) are selected as part of the EcoRA, 

which are again intended to present the limiting case for all organisms possibly affected 

by facility operations. Where there is an absence of field data, assumptions on each 

organismôs key characteristics are conservatively selected in order to provide 

confidence and reduce uncertainty in the assessment of risk to any given organism or 

population in the area around the facility. 

The concentration of contaminants of potential concern (COPC) in the environment 

surrounding the facility is either taken from measurements from SRBTôs Environmental 

Monitoring Program (EMP), or a hypothetical and conservative concentration is applied, 

with confidence that the actual concentration experienced by receptors is very likely to 

be lower. 

Using guidance from CSA standards N288.6-12, as well as recommended factors for 

both ecological organisms and humans taken from (or derived from) CSA standard 

N288.1-14, Guidelines for calculating derived release limits for radioactive material in 

airborne and liquid effluents for normal operation of nuclear facilities, the exposure to 

COPC and ensuing doses to various organisms is calculated using conceptual models. 

These models describe the relationships between the environment and the receptors. 

They provide a representation of the exposure settings considered in the assessment 

that influence the calculation of dose to a given organism, allowing for an assessment of 

the risk. 

For the SRBT ERA, an initial comprehensive screening-level assessment of all the 

potential radiological, non-radiological and physical stressors presented by routine 

facility operations was performed, in order to determine which COPC would be 

reasonably carried forward into more detailed quantitative analyses.  

Candidate COPCs for the screening process were identified through a review of all 

facility processes, and the inventory of hazardous substances used as part of those 

processes. Benchmarking values were defined using either regulatory óno-effectô values, 

or through best available research on each specific contaminant and its effect on 

humans and ecological receptors. 

The results of this screening concluded that the only COPC of significance to human 

and ecological receptors was tritium, through both the gaseous and liquid effluent 

pathways. Noise was also carried forward through to the risk assessment as a physical 

stressor.  

In the case of tritium, there is substantial basis to screen this COPC out and exclude it 

from further analysis; however, given that tritium is the only radiological COPC of 

relevance to the facility, and is the focus of SRBTôs Environmental Management 
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System, it has been subject to more detailed quantitative analysis as a matter of 

precaution, and to establish procedures and a comparative baseline for future iterations 

of the ERA process. 

The quantity and distribution of tritium in the environment has been well characterized 

within the area surrounding SRBT throughout the history of facility operations. Using 

this data, coupled with the conceptual models, and the guidance and recommendations 

in the above-mentioned standards, allows for a comprehensive assessment of the 

receptor exposure levels and dose rates potentially presented by this contaminant. 

In the HHRA, the highly conservative dose estimation for the most-exposed human 

receptor was calculated as 23.95 µSv in any year, a value that is far lower than the limit 

established for persons that are not nuclear energy workers in the Radiation Protection 

Regulations (1 mSv, or 1,000 µSv per year). 

In the EcoRA, a highly conservative estimate of the total absorbed dose rate to the 

most-exposed organism in the environment is 2.73 µGy per hour, a value that is far 

lower than both the selected population benchmark value of 100 µGy per hour, and the 

individual organism benchmark value of 1 mGy per day (41.7 µGy per hour). 

In regard to noise as the only other stressor of possible concern, analysis has indicated 

that the levels of exposure to noise associated with SRBT operations is within 

acceptable levels, and that the risk to human and ecological receptors is acceptably 

low. 

Although there are numerous uncertainties in the assessment due to the complex 

nature of living systems, and the limitations of the monitoring program data applied, the 

considerable conservatisms applied in the quantification of media concentrations and 

the characteristics of the critical groups of human and ecological receptors mitigates the 

potential for those uncertainties to lead to under-estimation of risk. 

The conclusions of the ERA are that the level of risk presented by routine operations, to 

the persons and organisms that inhabit the area surrounding the SRBT facility, are 

acceptably low, and that no discernable effects are anticipated at either the individual or 

population levels. 

A set of recommendations are made for future consideration, intended to help refine this 

assessment over time; however, as the risks are so low, no risk management 

recommendations are put forward at this time. 

In summary, the SRBT nuclear processing facility is operating in a manner that is fully 

protective of human and ecological receptors residing in the area near the facility. 
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1. Introduction 

1.1 Background 

SRB Technologies (Canada) Inc. (SRBT) is licensed to operate a Class I nuclear 

substance processing facility in Pembroke, Ontario, for the purpose of the manufacture 

and processing of self-luminous tritium light sources and devices. 

The Canadian Nuclear Safety Commission (CNSC) is the independent regulatory body 

that oversees the nuclear industry, with a mandate that includes the prevention of 

unreasonable risk to the environment. SRBT operates under nuclear substance 

processing facility operating licence NSPFOL-13.00/2022, issued by the CNSC in 2015. 

The SRBT nuclear substance processing facility operating licence and the associated 

Licence Conditions Handbook (LCH) describes the set of requirements that are aimed 

at ensuring adequate protection of the environment during all phases of facility 

operation. 

The licensing basis requires that SRBT complete and document an Environmental Risk 

Assessment (ERA) in compliance with Canadian Standards Association (CSA) standard 

N288.6-12, Environmental risk assessments for class I nuclear facilities and uranium 

mines and mills.  

The completion of this assessment represents the final deliverable of the action plan 

associated with SRBTôs Gap Analysis ï Regulatory Requirements and Standards for 

Environmental Management and Protection (May 2016). 
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1.2 History of Previous Environmental Assessments 

This ERA is based on the cumulative knowledge gained over thirty years of facility 

operations and monitoring activities, as described here. 

The SRBT facility in Pembroke, Ontario was established in 1990, initially operating 

under a radioisotope processing licence issued by the Atomic Energy Control Board 

(AECB). This licence permitted SRBT to process tritium gas for the manufacture of 

gaseous tritium light sources, and devices that used these light sources. 

Covering the first few years of operation, a set of Derived Release Limits (DRL) 

calculations were tabulated by Atomic Energy of Canada Limited (AECL) on behalf of 

SRBT in 1990 [1], and were accepted by the AECB at that time, in support of licensing 

the facility for radioisotope processing. 

At the time of initial licensing, consideration of the impact of facility operations was 

rendered by AECB staff pursuant to the Environmental Assessment and Review 

Process Guidelines Order (SOR/84-467).  

This process was also similarly applied for processing licence amendments issued in 

1991 and again for 1995, when an environmental screening decision report was issued 

by AECB staff in November 1994 [2]. The facility operated within limits stemming from 

the conclusions of that report for several years, and no major environmental issues 

were identified at that time as a result of this review. 

In 1996, SRBT contracted Canatom Inc. to review and revise the DRL calculations that 

were originally tabulated in support of initial facility operations in 1990. A report detailing 

the revised limits was finalized in 1997 and submitted to AECB staff after several 

exchanges of review and comment [3]. 

The Nuclear Safety and Control Act (NSCA) replaced the former Atomic Energy Control 

Act in 2000, and with this Act, the Canadian Nuclear Safety Commission (CNSC) was 

established with an expanded mandate that included the protection of the environment.  

As part of this fundamental regulatory shift, the SRBT facility was reclassified under the 

new regulations as a Class IB nuclear substance processing facility. With this change, a 

host of expanded regulatory requirements were now applicable to the operation of the 

facility, including more complex quality assurance, radiation protection and 

environmental protection measures.  

During initial licensing as a Class IB nuclear substance processing facility pursuant to 

the new NSCA, CNSC staff completed a screening assessment pursuant to the 

Canadian Environmental Assessment Act.  
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This assessment was submitted to the Commission as CMD 00-H28.B on December 

13, 2000, and was performed in close consultation with Environment Canada, Health 

Canada and the Ontario Ministry of the Environment. [4] 

The screening assessment concluded that SRBTôs facility operations were not likely to 

cause adverse environmental effects, providing additional mitigation measures were 

implemented primarily with respect to facility fire protection [5]. 

The facility was operated for five years under nuclear substance processing facility 

operating licence NSPFOL-13.00/2005, and SRBT applied for licence renewal prior to 

its expiry in 2005.  

As part of the renewal process, SRBT commissioned a comprehensive review of the 

Canatom DRL calculations in both 2004 [6] and again in 2006 [7].  

SRBT also implemented an expanded Environmental Monitoring Program (EMP) in 

2005-06, expanding the amount of data gathered in the environment surrounding the 

facility. 

In November 2005, CNSC staff issued an order to SRBT to complete a groundwater 

contamination study [8]. The order required SRBT to define the extent and magnitude of 

tritium contamination in the groundwater on and around the facility, and to assess the 

potential adverse impacts on the environment, persons and land use.  

The CNSC issued SRBT an operating licence for a period of one year after two days of 

hearings in September and November 2005 [9].  

This licence contained several restrictions obligating SRBT to undertake an Action Plan 

to correct identified program deficiencies. In addition, the order issued in November 

2005 was revoked, and instead, a licence condition was added to the new operating 

licence. 

Under NSPFOL-13.00/2006 and its subsequent amendment NSPFOL-13.01/2006, 

SRBT began the process of implementing the required improvements to several of its 

key safety programs, including those focused on the protection of the environment. 

The groundwater study was completed, and an initial report submitted to CNSC staff on 

March 2006 [10]. An expanded study was completed over the next few years with an 

increased monitoring well array, culminating in a final report being submitted in January 

2008 [11]. 
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SRBT also completed a suite of assessments focused on qualifying and quantifying the 

environmental impact of the operation of the facility. 

These assessments included: 

¶ Systematic and Quantitative Analysis of Tritium Sources and Their Potential 

Contribution to Groundwater Contamination (2007) 

¶ Comprehensive Report ï Groundwater Studies at the SRB Technologies 

Facility, Pembroke, ON (2008) 

¶ Release Limit Rationale in Support of Licence Renewal Application (2009) 

While improving the understanding of the impact of facility operation on groundwater 

resources and the environment during this time, SRBT continued to function under 

nuclear substance processing facility licences issued in 2007 [12], 2008 [13] and 2010 

[14]. SRBTôs Environmental Management System (EMS) was also continuously 

improved as these impacts were further studied. 

The CNSC issued a nuclear substance processing facility operating licence for a five-

year period in 2010. SRBT continued to collect and analyze a significant amount of data 

on facility environmental impacts as part of a comprehensive EMS and monitoring 

program set. 

As part of the process of renewing the SRBT operating licence in 2015, CNSC staff 

documented and presented an Environmental Assessment Information Report (EAIR) 

as part of the submitted Commission Member Document [15].  

The information presented in this report detailed the set of identified environmental 

aspects of operation of the facility, and the monitoring programs that ensured protection 

of the environment. The report concluded by supporting CNSC staffôs recommendation 

of renewal of the SRBT operating licence for a period of ten years. On June 29, 2015, 

SRBT was issued a seven-year operating licence by the CNSC [16].  

As part of the renewed licensing basis, SRBT began the process of revamping their 

EMS to comply with the latest versions of several CSA standards. A gap analysis was 

completed and submitted to CNSC staff in 2015-16, along with a comprehensive action 

plan intended to ensure full compliance with these standards [17]. 

Over the following several years, SRBT either formally created or improved several 

environmental programs, including the EMP, the Effluent Monitoring Program (EffMP), 

and the Groundwater Monitoring Program (GMP). CNSC staff reviewed and accepted 

these new and revised program documents as the action plan was executed in a 

controlled fashion over time. 
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The cumulative result of these actions is a comprehensive and robust EMS that 

complies with all applicable CSA N288-series standards, thus ensuring continued 

protection of the environment throughout facility operations. 

The final action to be completed as part of the N288-series action plan is the execution 

and documentation of an Environmental Risk Assessment (ERA), in compliance with 

the requirements of CSA N288.6-12, Environmental risk assessments for class I nuclear 

facilities and uranium mines and mills.  

This report represents the final output of that ERA process. 
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1.3 Framework of the SRBT ERA 

Canadian Standards Association (CSA) standard N288.6-12, Environmental risk 

assessments at Class I nuclear facilities and uranium mines and mills defines how an 

environmental risk assessment should be designed and implemented.  

This standard is incorporated in the SRBT Licence Conditions Handbook (LCH), and 

thus represents a key licensing basis standard as part of our overall Environmental 

Management System (EMS). 

A tiered assessment process is recommended by the standard, with the level and depth 

of assessment being tied to the complexity and risk-profile of the particular nuclear 

facility. The three defined tiers are as follows: 

ü Tier 1: Screening Level Risk Assessment (SLRA) 

This assessment level broadly identifies where there may be either receptors or 

stressors that are of interest, and may require quantitative treatments at a higher level. 

Highly conservative estimates of stressor exposure are contrasted with highly 

conservative and broadly applicable benchmarks to determine if there is any potential 

for instances where exposure might exceed the benchmark. Should none be identified 

through the screening process, then no further assessment is required. 

ü Tier 2: Preliminary Quantitative Risk Assessment (PQRA) 

The identified stressors and receptors are quantitatively assessed using readily 

available site data. Levels of stressor exposure are more realistically quantified for site-

specific conditions and receptors. A determination is made on if there are any 

outstanding concerns that need further investigation and assessment. 

ü Tier 3: Detailed Quantitative Risk Assessment (DQRA) 

Where there are continuing concerns that were not fully resolved by the PQRA, a DQRA 

may be required. This could include a refinement to the risk characterization in order to 

eliminate uncertainty, or more focused and specific research activities to better 

understand and quantify the risks to receptors, or environmental effects monitoring. 

A graphical representation of the framework used by SRBT for the completion of ERA is 

presented in Figure 1. 
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         FIGURE 1: SRBT ERA FRAMEWORK 
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1.4 Objectives 

The main objectives of the SRBT ERA are: 

¶ To identify and assess the potential risks to both human and non-human 

receptors, as a result of current operations of the nuclear substance processing 

facility, 

¶ To assess whether the scope and focus of the programs that comprise SRBTôs 

EMS are reasonable and appropriate, and 

¶ To determine if there is any need for further assessment or actions in order to 

optimize the management of environmental risk associated with facility 

operations. 

As well, the completion of an ERA and the documentation of the report are intended to 

ensure that the requirements of the SRBT licensing basis is met, specifically in the 

context of compliance with CSA Standard N288.6-12, Environmental risk assessments 

for Class I nuclear facilities and uranium mines and mills.  
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1.5 Scope 

The scope of the SRBT ERA includes: 

¶ The completion of a human health risk assessment (HHRA), 

¶ The completion of an ecological risk assessment (EcoRA), 

¶ The recommendations of any actions that may be taken to achieve the objectives 

of the ERA. 

Based upon data generated through the SRBT EMP and GMP over several years, the 

accepted spatial scope of the ERA is defined as the area surrounding the facility, 

extending out to a radius of 3,500 metres from the active ventilation exhaust stacks.  

This radius corresponds to the distance to the furthest routinely sampled area in the 

EMP that is not classified as representative of background. Beyond this distance, EMP 

measurements demonstrate that tritium activity is at, or very close to, background 

levels. Refer to section 2.3 of this report for additional details. 

Secondary assessment areas shall be researched and included if there are benefits or 

unique information that can contribute to the depth and value of the facility ERA, 

including areas where the nearest known usage of land or waterways by Indigenous 

communities takes place. 

Any action plans generated as an output or recommendation of the ERA will be 

managed in accordance with the relevant SRBT Management System processes. 
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1.6 Organization of the ERA Report 

The assessment has been carried out in accordance with the requirements of CSA 

N288.6-12. The report has been organized in a fashion that is commensurate with the 

recommendations of this standard, in order to provide ease of review and present data 

in a logical fashion. 

The sections of the report are itemized as follows: 

Section 1:  Introduction 

Section 2:  Site Description 

Section 3:  Human Health Risk Assessment 

Section 4:  Ecological Risk Assessment 

Section 5:  Conclusions and Recommendations 

Section 6:  Quality Assurance 

Section 7:  References 

Appendices 
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2. Site Description 

2.1 Facility Description 

The SRBT nuclear substance processing facility uses vacuum-based processing 

equipment in order to process tritium gas (T2) for the purposes of manufacturing 

gaseous tritium light sources (GTLS). 

A GTLS consists of a hermetically sealed borosilicate glass capsule, internally coated 

with a phosphorescent powder and filled with tritium gas. The low-energy beta radiation 

emitted by the tritium gas upon decay interacts with the powder and causes it to emit 

visible light. These óBetalightsôÈ are then installed into various devices which provide a 

reliable, uninterrupted source of light when conventional power sources are unfeasible 

or suboptimal. 

SRBT operates several óprocessing rigsô in order to create these GTLS. These rigs are 

vacuum-based systems of valves, pumps and tubing, and are designed to have a tritium 

ótrapô attached in order to fill light sources. This trap contains a metallic adsorbent that 

will contain pure tritium gas in a solid form (i.e. a ótritideô) at room temperature, and will 

release pure tritium gas when heated to around 400 degrees Celsius. 

When these processes are performed at vacuum pressures in the absence of air or 

other gaseous contaminants, tritium gas can effectively be used to fill light sources. This 

is the principal technical characteristic of the processing facility with respect to tritium. 

Tritium processing equipment is located in Zone 3 of the facility, denoting the 

radiological zone with the greatest potential for exposure to hazards posed by the use of 

tritium gas. Processing takes place in an area known as the Rig Room. Within this area, 

four double-sided ventilated cabinets house the main filling stations where light sources 

are filled with tritium. 

A second area within Zone 3 is known as the Laser Room. In this area, laser cutting 

equipment is used to process long, thin GTLS known as laser sticks. These sticks are 

cut to specification using specialized lasers. 

Finally, within Zone 3 is the Tritium Laboratory, which houses equipment known as the 

Bulk Splitter. This system is used to take bulk amounts of tritium purchased by SRBT on 

specialized containers and subdivide it onto the tritium traps that will interface with the 

processing rigs. The principles of operation of the bulk splitter are the same as those 

used on the processing rigs.  

The reader may refer to Section 6 of the SRBT Safety Analysis Report (SAR) for 

additional technical details on the nuclear substance processing facility aspects of 

SRBT operations [18]. 
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In order to manufacture gaseous tritium light sources for tritium filling, several processes 

are implemented where borosilicate glass is shaped and internally coated with a zinc 

sulfide-based powder. It is this powder that luminesces when exposed to the low-level 

beta radiation emitted by the pure tritium gas inside the light once completed. 

The manufacture of light source ópre-formsô involves limited chemical processes in the 

Coating Room, performed under negative ventilation. These processes are conducted 

pursuant to Certificate of Approval ï Air number 5310-4NJQE2, issued by the Ontario 

Ministry of the Environment and Climate Change [19]. 

Although SRBT is a manufacturing facility, there are few physical aspects of operations 

beyond released substances to effluent that interact with the surrounding environment. 

There is no vehicular traffic of note, nor are there significant thermal influences, night 

lighting, or any direct discharges to bodies of water that arise as a result of facility 

operations.  
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2.2 Site Location ï Area Under Control of SRBT 

The SRBT facility is located at 320 Boundary Road in Pembroke, Ontario. The building 

which houses the facility is situated on parts of lots 28 and 29 of Concession 1, and was 

constructed in 1990 with a slab-on-grade floor. 

The current zoning of the facility is M3 (Industrial Park Zone) as designated under 

municipal by-law 88-17. This zoning excludes residential use. 

SRBT fully controls approximately 1,400 square metres of the interior floor space of the 

building, as well as the immediate surrounding grounds outside of the facility. 

A fenced compound is maintained on the northwest corner of the facility, housing the 

primary active ventilation system components (fans, motors, stacks). 

The area under the control of SRBT is indicated by the red demarcated boundary in 

Figure 2. 

  
FIGURE 2: AREA UNDER THE CONTROL OF SRBT 
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2.3 Site Location ï Surrounding Area 

The SRBT facility resides within an area known as TransCanada Corporate Park ï an 

industrial park within the boundary of the City of Pembroke.  

Within the same building as the SRBT facility are two other commercial / industrial 

businesses. The adjacent business is a company that specializes in the manufacture of 

personal protective equipment and clothing intended for such application as bomb 

disposal and military special operations. A third tenant provides various industrial 

process gas and equipment to local customers. 

Directly across the road from SRBT is a commercial pool and spa services vendor, as 

well as a small local propane distribution facility. Next door to the building housing the 

SRBT facility are several businesses, including those that offer engineering and disaster 

restoration services. 

Farmland is generally to the west of the facility, extending out approximately 300-500 

metres. To the southwest there are two major-chain hotels, and a local distillery. Further 

to the west is the Pembroke Fire Department and the local detachment of the Ontario 

Provincial Police. 

To the northeast of the property is the Pembroke and Area Community Centre, which 

houses a full size skating rink. A few other businesses, and further out, residences are 

located within 500 metres to the north and north east. To the south of the facility, a 

commercial building is located about 250 m away. To the south east, a lumber yard is 

present. 

The nearest zoned residential area is called Johnsonôs Meadows, which was originally 

developed in the 1970s, and has expanded since. From the location of the active 

ventilation system stacks, the nearest residence is approximately 250 metres to the 

northwest. In addition, a narrow band of land along Boundary Road to the southeast 

includes residential properties. 

The main portion of the City of Pembroke lies north of the facility. 

Based upon data generated through the SRBT EMP and GMP over several years, the 

area of meaningful influence of the SRBT facility extends out to a radius of no more 

than 3,500 metres from the active ventilation exhaust stacks [20].  

Beyond this distance, environmental measures of SRBTôs most notable COPC (tritium) 

are effectively below programmatic quantification (i.e. less than 0.35 Bq/m3 measured in 

air via EMP). 
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FIGURE 3: SRBT FACILITY LOCATION ï PEMBROKE, ON 

 
FIGURE 4: AERIAL PHOTOGRAPH LOOKING SOUTHWEST OF SRBT FACILITY 
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FIGURE 5: AERIAL PHOTOGRAPH LOOKING NORTHWEST OF SRBT FACILITY 

 
FIGURE 6: AERIAL PHOTOGRAPH LOOKING NORTHEAST OF SRBT FACILITY   


