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Abstract - A review of the process used to meet the regulatory requirements for a Safety Report at an 
existing conversion facility is described. This paper will cover the establishment of the regulatory criteria, 
selection of appropriate methodologies, identification of events and modeling of credible events. Once 
established there is on-going maintenance to deal with design changes and the need for periodic reviews 
will also be discussed. 

Challenges in dealing with the various phases, including incorporation of historical licensing documents, 
and lessons learned are presented. Of specific interest is the failure of the selected methodology to deal 
with infrastructure issues. One aspect of lessons learned that will be explored is the lack of an available 
mechanism for sharing information with similar fuel cycle facilities which is compounded by the fact that 
there are a small number of fuel cycle facilities compared to nuclear power plants. Possible approaches to 
dealing with this issue are also discussed. 

1. INTRODUCTION/BACKGROUND 

The Port Hope Conversion Facility (PHCF) occupies an area of approximately 10 hectares on the shore of 
Lake Ontario. Immediately to the east of the site is the Port Hope harbour, the centre pier (currently leased 
by Cameco) and the Ganaraska River. To the south is a beach, which is remote from the recreational 
activities of the inner harbor and is presently used for strolling, swimming and fishing. The VIA Rail 
station building sits just to the northwest of the PHCF. To the north of the PHCF are the CN and CP rail 
corridors whose tracks cross the Ganaraska River valley on two viaducts supported on masonry piers. 
Commercial and residential areas are located north of the tracks and east of the river. The site is believed to 
be the oldest operating nuclear facility in the world, predating the Canadian regulator, and because of the 
history had some unique challenges in developing a Safety Report. A photograph of the PHCF site is 
provided in Figure 1. 
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Figure 1. Arial Photograph of the Port Hope Conversion Facility Site 

 

Cameco is a publically traded Canadian company that is involved in the exploration, mining, milling, 
refining and conversion of uranium containing materials as well as CANDU reactor fuel and components 
manufacturing. Cameco’s headquarters are in Saskatoon, Saskatchewan. Cameco’s uranium refining and 
conversion operations are located in Blind River and Port Hope, Ontario, respectively. The fuel and reactor 
components manufacturing facilities are located in Port Hope and Cobourg, Ontario. Collectively all of 
these operations are referred to as the Fuel Services Division (FSD) of Cameco. The processed uranium is 
part of the supply chain used in the manufacture of reactor fuel for electric utilities in Canada and around 
the world.  

PHCF was initially established by a private company, Eldorado Gold Mines Limited in 1932 to process ore 
from Port Radium, in the Northwest Territories, into refined radium. The radium refining operation ran 
until 1939 when operations were suspended for a short period for economic reasons. In 1942 the company, 
Eldorado Gold Mines limited was purchased by the Canadian government when the strategic importance of 
uranium was recognized. This action made this operation a Crown Corporation. The operation was then 
converted to a uranium processing plant, and has provided feed for both the Canadian CANDU and the 
light water reactor programmes and the uranium metals industry.  

The Crown Corporation was renamed Eldorado Nuclear Limited (ENL) in 1968. It was in this time period 
that the Canadian government enacted legislation to ensure that uranium was processed in Canada to the 
fullest extent possible and so this resulted in the construction of a uranium hexafluoride (UF6) conversion 
facility at the Port Hope site. The facility was constructed and initial operations began in 1970. In the late 
1970’s, due to increased demand for UF6 production a decision was made to build a new facility. The new 
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facility went through regulatory and public approval processes that lead to the selection of the Hope 
Township site, about 15 km west of Port Hope. This was later changed to Blind River, and ENL sought 
and obtained government approval to split the operation, constructing the refinery in Blind River and new 
UO2 and UF6 conversions plants in an expanded Port Hope site.  

The new UF6 plant was constructed and commissioned by mid-1984 and employed a new process that 
better utilized the consumption of anhydrous hydrogen fluoride (AHF), reducing emissions and associated 
by-products.  

In October 1988, the Federal Crown Corporation ENL and the Provincial Crown Corporation 
Saskatchewan Mining Development Corporation were merged to form a new entity, a Canadian Mining 
and Energy Corporation. This organisation was subsequently privatized in the early 1990s and the name 
was shortened to Cameco. 

At present, PHCF is involved with the production of uranium dioxide (UO2) for fuel in the CANDU 
reactors and as blanket fuel for light water reactors as well as UF6 used as an intermediate feed product for 
light water reactors.  

2. THE JOURNEY BEGINS  

One of the worst industrial chemical disasters occurred without warning early on the morning of December 
3, 1984, at Union Carbide's pesticide plant in Bhopal, India. While most people slept, a leak, caused by a 
series of mechanical and human failures, released a cloud of lethal methyl isocyanides over the sleeping 
city. Some two thousand people died immediately and another eight thousand died later. The hearings and 
media attention led to USA enactment of the Emergency Planning and Community Right to Know Act of 
1986 (EPCRA), requiring companies to provide information about their potentially toxic chemicals. At the 
same time, US states were required to establish emergency planning districts and local committees to 
prepare for any emergency—a fire, an explosion, a flood that might result in the release of chemicals into 
the environment. Cameco itself had experienced environmental incidents at various operations and had 
initiated Environmental Risk Assessments throughout the organisation.  

The Nuclear Industry in Canada and abroad has a long history of providing safety cases for the design and 
operation of nuclear power plants. The Port Hope facility is primarily a chemical/uranium process plant, 
pre-dated the establishment of the regulatory framework and was therefore not dealt with in the same 
manner. However, in the aftermath of the Bhopal disaster, other chemical and nuclear disasters since, and 
pending updates to the Canadian regulations, Cameco was required to produce a Safety Report.  

In 1995, as part of the regulatory relicensing process, the PHCF was required to produce a safety analysis 
for the operation of the facility. The primary focus of attention was on potential spills or accidents and loss 
of containment of chemicals that could impact on our employees, the community in which Cameco 
operates as well as the environment. It should be noted that because the PHCF handles hydrofluoric acid 
(HF), hydrogen gas (H2), uranium hexafluoride (UF6), and fluorine (F2), our operations were designed and 
built to the accepted safety standards and codes of the day and to industry best practices which were 
developed based on lessons learned and expertise of the chemical industry. These practices evolved with 
experience, internal and external, and are also a part of the company’s commitment to continual 
improvement. Some of these practices include: 

•  improvements have been made to the UF6 storage and handling systems since the original 
construction. Additional containment has been supplied around the cylinder filling area, 
remotely actuated cylinder valve closures have been installed, installation of CO2 system in 
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the event of a major release and interlocks have been modified to incorporate cylinder type, 
fill capacities and motion detectors; 

•  improvements have also been made to the AHF system. The AHF suppliers have modified 
their railcars to provide for either remotely operated valve closures or remote shutdown of the 
main valve to isolate the rail car in the event of an accidental release. Additional liquid level 
instrumentation has been installed on the AHF storage tanks to prevent overfilling of the tanks 
and a de-railer device was installed on the incoming line; 

•  conversion of hydrogen supply from dissociated ammonia to bulk hydrogen and the use of 
diluted aqueous ammonia in the UO2 plant has resulted in elimination of the liquid anhydrous 
ammonia inventory and simplified operations; 

•  additional detection systems have been installed in the bag house dust collector outlets to 
monitor for leaking/broken bags or increased loadings; 

•  consolidation of the fluorine production from the old UF6 plant to the new UF6 plant was 
adopted as a means of reducing the environmental risk and impact of an event. This also 
resulted in reduced chemical inventories; 

•  continuous improvement in the area of fluoride monitoring has resulted in additional 
installations in ducting systems to serve as troubleshooting tools for production personnel. 
They have also been utilized to automate responses, ensuring rapid response to in-plant leaks 
or loss of containment events. 

The specific requirements were defined in section 21(e) of the PHCF license which required that by 
December 31, 1997, a formal site wide Safety Report was to be developed that met the following 
objectives: 

•  to provide an assessment of risk to the public and to the environment arising from the 
possibility of accidental release of hazardous chemicals stored, processed and transported; 

•  to identify the dominant contributors to risk and to ensure that appropriate safety measures are 
provided for the in Facility design, operating conditions or emergency procedures; and; 

•  to provide an information base to assist in optimizing safe plant operation and in safety-related 
decision making. 

At the time, Cameco worked with the Canadian regulator, then referred to as the Atomic Energy Control 
Board and since changed to the Canadian Nuclear Safety Commission (CNSC) to best utilize the 
information and resources available to develop the Safety Report.  

Most of the available regulatory documentation was focused on the nuclear reactors and there was less 
information available for uranium refineries or conversion plants. This analysis also heavily favoured 
probabilistic risk assessments. Further complicating this situation is the fact that a lot of the safety case 
assessment work being under taken at the time by the industry was being directed to new builds and their 
initial design. There was not a great deal of information on dealing with existing operating facilities, 
especially ones that had been in operation for decades.  

Cameco conducted some research of academic papers and it became apparent that that there was a 
substantial body of work being done in the United Kingdom. This work embodied the entire nuclear fuel 
cycle. At the 1990, Safety and Reliability Society (United Kingdom) symposium held in Altrincham, 
England a specific paper was presented by British Nuclear Fuels Limited (BNFL). The paper abstract 
stated that “BNFL is preparing fully developed Safety cases, using qualitative and quantitative techniques 
for all its plants at the Sellafield irradiated nuclear fuel site in Cumbria. The Safety cases include hazard 
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analysis for the fault quantification. Lessons learned from the first three years of the programme 
presented”. This paper and discussions with BNFL representatives assisted in the development of 
Cameco’s path forward to meet the requirements of the license condition 21(e). 

It should be noted that in discussions between Cameco and the regulator, it became apparent that the value 
of quantitative risk assessment for our type of operation was limited. Some independent studies found that 
results could vary from 10-4 to 10-7 for the same evaluation of the same operation. Qualitative risk 
assessment approaches were therefore favoured. 

3. PROCESS 

The 1995 license conditions did not stipulate a specific methodology to be used. Since the entire site had to 
be reviewed in a very short time frame (2 years) and Cameco lacked the in-house expertise and resources, 
it was elected to seek outside expertise and assistance to identify the best technique for performing this 
work and to meet the license requirements, in the specified time frame. Again, in all the stages of this 
project Cameco was very careful to involve the regulator to ensure that the process and path forward was 
acceptable. The regulator did not give any formal approvals for steps along the way, however the feedback 
provided was helpful in assisting Cameco to focus and direct the work being conducted. 

After an extensive and exhaustive process to identify the tool that would meet the intent of the license 
conditions, Cameco selected Imperial Chemical Industries (ICI)-Eutech, based in part to their work with 
BNFL. The technique used was referred to as Process Hazard Review (PHR). This technique was an 
evolution of the hazard identification and assessment process developed by ICI, and had been used at both 
nuclear and chemical facilities. ICI was an international chemical company that has a long association with 
hazard identification, assessment and control. It was one of the first chemical companies to develop and 
utilize process hazard identification of existing facilities. Their knowledge in the area of health, safety, and 
environment had been successfully used by other organisations, such as Eutech engineering Solutions, a 
wholly owned subsidiary of ICI. ICI was one of the originating organisations of what is now broadly 
referred to as HAZOP. 

As a result, ICI-Eutech and their PHR methodology was selected because of it’s leadership in the area of 
hazard assessment, successful application of the technique at a similar (BNFL) site and use of the 
technique with other chemical process industries.  

To ensure that Cameco was heading down the correct path, in mid-1996 a consortium of Cameco, ICI-
Eutech and BNFL individuals made a formal presentation to the regulator. Cameco provided an overview 
of the technique and plan forward using this tool as well as utilizing the expertise of ICI-Eutech to 
accomplish this license condition.  The CNSC confirmed verbally that the approach was progressing in the 
appropriate direction. Cameco entered into a contract with ICI-Eutech and BNFL personnel to initiate and 
conduct this body of work.  

To better confirm that this approach was appropriate, Cameco decided to perform a couple of test cases and 
then evaluate the process and the final product. Several key Cameco individuals were chosen to obtain the 
training from ICI-Eutech and become a core group of leaders to carry on this work for the entire site. These 
leader trainees were then qualified by completing the two pilot projects (liquid UF6 and ammonia) under 
the guidance of the qualified personnel. Again the results were shared with the CNSC and found to be 
acceptable. This confirmed Cameco’s plan and the work to complete the task was fully implemented.  

The hazard identification is the most fundamental step in the process on identifying, assessing and 
controlling hazards. This step is often referred to as a Process Hazard Assessment or Analysis (PHA). It is 
an organised and systematic approach to identify and analyze the hazards associated with the processing of 
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chemicals. The PHA focuses on equipment, instrumentation, human actions, and other factors in the 
process. Selection of the PHA methodology is influenced by many factors, including the existing 
knowledge of the process, the operating experience, size, complexity, etc. Some PHA methodologies 
available are listed below: 

•  What-If; 

•  Checklists; 

•  Hazard and Operability Study (HAZOP); 

•  Failure Mode and Effects Analysis (FMEA); 

•  Fault Tree Analysis; 

•  Change Analysis; and; 

•  Historical or literature reviews. 

The above was based on the US OSHA requirements that were developed in response to the Bhopal event 
and is described in the Code of Federal Regulation 29CFR1910 Occupational Health and Safety 
Standards.  

The selection of any one or combination of methods is based on the factors identified above and they all 
have their own limitations. In seeking third-party expertise, Cameco sought to find expertise with PHA at 
chemical operating facilities, and thus those more familiar with the problems associated with operating 
sites and the best method of dealing with them.  

The PHR methodology was developed by ICI because of their experience with retroactive PHA’s on their 
operating plants. In general they found that when dealing with older plants the conventional techniques had 
problems with the lack of technical information, outdated Process and Instrumentation Diagrams (P&IDs), 
ignored operating experience and actual operating practices and interactions, lacked involvement and 
operations commitment and ended up being intellectual exercises. As a result they developed the PHR 
methodology and have successfully implemented it in over 100 applications since 1990. One of the 
applications was a BNFL operation similar to PHCF as it is also a conversion facility. The age of the Port 
Hope site, dating back several decades made it a good candidate for their methodology.  

PHR is a structured approach that involves an in–depth examination of an area by a team. The team utilizes 
available technical expertise and experience to bring to the review: 

•  operating experience and concerns; 

•  maintenance experience and concerns; 

•  service history, performance and safety; 

•  modifications, updates and creeping change; 

•  non-hardware changes; incidents and excursions; 

•  compliance with systems/procedures; 

•  emergency preparedness; 

•  surroundings; 

•  best practices. 

The result of the PHR is an assessment that identifies the significant hazards and provides a mechanism for 
the following up on those hazards which require additional work. As stated earlier, all PHA methodologies 
have their limitations. In case of the PHR, Cameco was aware that the ICI-Eutech system did not provide a 
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data base that could be readily updated. Therefore, the information obtained from the PHR had to be 
translated into a computer data base that would facilitate updating, monitoring, and assist in meeting the 
PHCF license condition. The software used was Dyadem International Ltd.’s PHA-Pro. Cameco is still 
using an updated version of this software to maintain it’s Safety Report today.  

A typical PHR team would consist of a Team Leader, selected from a core group, unit operation Process 
engineer, Area Operator, Maintenance engineer, and a Recording Secretary. The Team Leader assembled 
all of the relevant information, previous safety assessments, design manual, P&IDs, Material Safety Data 
Sheets (MSDS), operation history and other relevant information. An initial meeting was initiated with a 
physical inspection/tour of the unit operation. This would be followed up with several ½ days sessions 
during which time the unit operation was reviewed. If necessary, specialist options (e.g. Metallurgical 
engineer) would be sought and requested to attend the required session. The unit operation would be 
reviewed, utilizing P&ID if available, for possible mechanisms for Loss of Containment using their PHR 
user guide. An assessment of the risk is provided based on the team’s knowledge and experience. This 
information is used to assign severity and likelihood value to each hazard. 

The assessment of risk to the public was provided in the following manner.  Each of the events identified 
by the PHR was ranked in terms of likelihood and severity and placed on a grid. Likelihood and severity 
were defined as indicated on the following Table 1: 

TABLE 1 

Likelihood Severity 

1.  Extremely unlikely to occur. 1.  No injury or health effects to the general 
public or no environmental effects. 

2.  Not expected to occur during the lifetime of 
 the facility. 

2.  Minor injury or minor health effects to the 
general public or minor environmental 
effects. 

3.  Expected to occur not more than once during 
 the lifetime of the facility. 

3.  Injury or moderate health effects to the 
general public or moderate environmental 
effects. 

4.  Expected to occur several times during the 
 lifetime of the facility. 

4. Serious injury or health effects to the general 
public or serious environmental effects. 

5.  Expected to occur more than once per year. 5.  Death or severe health effects to the general 
public or severe environmental effects. 
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The rankings, of likelihood and severity, for each event were then transcribed on to the following Safety 
Report Risk Matrix shown as figure 2. 

Figure 2. Safety Report Risk Matrix 

 

Risk for the hazards assessed in the PHR studies were ranked using this 5x5 risk matrix developed by 
Cameco. Risk is defined as a measure of both incident likelihood and the magnitude of the injury, damage 
or loss. The risk rankings are the combination of likelihood (L) and severity (S) and subsequently slotted 
into four categories as shown on Table 2. 

 

TABLE 2 

ACCEPTABLE These risks are low either inherently or with controls in place. If controls are 
in place, periodic monitoring of the controls is recommended. 

(C) CONTROLLED These risks are generally acceptable provided all controls are effective. 
These risks should be periodically reviewed to ensure controls are in place 
and effective, but also to examine options for lowering overall risk. 

(N) NOT DESIRABLE These higher risks may have controls in place, require more controls, or may 
be controlled to the maximum extent practicable. Controls must be effective 
in this region as well as being frequently reviewed. Every effort should be 
made to reduce risks in this area through avoidance or elimination of the risk 
event, or by the addition of the controls to reduce or share the risk. 

(U) UNACCEPTABLE These risks are unacceptable from a corporate risk tolerance perspective due 
to their high consequence and/or frequency. Their immediate identification 
and control is imperative. The goal is to have no risks at Cameco in this 
region when controls are in place and effective. 
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The facility was broken up into production units (UF6) and into major processes within the main 
production units (AHF storage and handling) to make the process more manageable. This resulted in 20 
PHRs for the initial Safety Report. The outcome of the PHRs was ultimately reflected in tables that are 
reproduced in Figure 3 below. 

Table 3. Generic Sample of a PHR Output 

Area  

Node  

Deviation 

Causes Consequences Safeguards 
Risk with Safeguards 

Remarks 
S L RR 

How the 
deviation 
occurs 

What the 
results are 

The 
barriers 

that are in 
place to 

prevent or 
mitigate the 

event 

The 
Severity 

from 

Table 1 

The 
Likelihood 

from 

Table 1 

Risk 
Ranking 

from 

Figure 2 

 

Any 
comments 

related to this, 
including 
follow-up 
activities. 

 

Once all of this work was completed a report was issued which identified the hazards, cause, consequence, 
and level of risk. Where the safeguards/barriers were not deemed to be adequate, recommendations were 
provided for follow up activity, identifying the concern as a loss of containment, safety critical, non-
conformance with standards or need for further study. This generated a substantial list of work that had to 
be completed to ensure that there were no events rated as U and that N events were moved to the C 
category, with appropriate corrective actions and process/equipment installed to minimize the risk to a 
lower level. All of this information is converted into a computer database, which is used to generate the 
Safety Report. 

4. MODELLING AND ACCIDENT SCENARIOS  

Based on the work from the PHRs there were 17 process upsets that were selected as having the most 
significant potential to impact the offsite receptors. These scenarios included: AHF unloading hose rupture, 
F2 discharge drum burn out, and UF6 pigtail leak. In order to evaluate these scenarios Cameco used 
computer modeling and air dispersion techniques. A systematic assessment of various air dispersion 
models and regulatory requirements, culminated with the choice of AERMOD. 

The AERMOD dispersion model is specifically designed for analysis of emission from complex industrial 
settings and takes into account multiple stacks, fugitive emissions, building wake effects, etc. The 
AERMOD model uses emission source characteristics, building and boundary layout, surrounding terrain, 
meteorological data and a receptor grid. The AERMOD dispersion model was used for Point of 
Impingement (POI) assessment as required by Ontario Regulation 419/05. Figure 3 below shows the basic 
configuration for the PHCF used in the modeling work. 
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Figure 3. Computer Model of the Facility Used for Dispersion Modeling. 

 

All the process upsets identified have been used to assist Cameco in prioritizing its' efforts to further 
reduce the impact of a release. This can be achieved by means of shortening of the detection and response 
time or automating responses. Additional bag house equipment has been installed to handle UF6 process 
upsets. 

In all accident scenarios, all of the modeling results were and continue to be below the accidental release 
assessment criteria of 10 mg/m3 uranium (soluble), 25 mg/m3 hydrogen fluoride and 39.5 mg/m3 fluorine 
for a 30-minute exposure. 

5. SAFETY REPORT HISTORY 

Prior to the development of the Safety Report, safety analysis for the operating plants had been performed 
and captured in design documentation, licensing requirements and summarized in the Facility Licensing 
Manual (FLM).  

In 1997, process hazard reviews were conducted for all active areas of the plant and where appropriate, off 
site facilities. A total of 20 PHR’s were conducted over the span of approximately 1 year. Upon completion 
of the PHR report, the report was converted to a standard format that originally appeared in of Issue 1 of 
the Safety Report.  

In Issue 2 (1999) of the Safety Report was converted to text format largely from the original table format. 
The process area descriptions were enhanced, protective measures associated with potential hazards 
documented and related area safety equipment and systems were summarized. 

In Issue 3 (2002) of the Safety Report was reverted back to table format. A number of PHR’s was also 
increased to 23. This increase reflects new installations in various areas that have taken place since 1997. 

In Issue 4 (2006) of the Safety Report it was again presented in table format. A total of 25 PHR’s now 
appeared, reflecting the addition of a PHR for the Clean-Up Program (CUP), which has grown in 
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significance since 2002 and the separation of HF Recovery and Gaseous Effluent into two PHRs. Several 
additions have been made to the PHRs for Issue 4: a node to assess fire risk in the area has been added for 
each PHR; safeguards have been updated throughout the document; new causes have been identified and 
assessed for existing deviations; new deviations have been identified and assessed; and incidents that have 
occurred onsite between January 2003 and January 2006 have all been indicated in the remarks column of 
the PHRs. 

In Issue 5 (2010) of the Safety Report was converted to a text and flowchart format. The table format still 
remains in place however and provides the details for the text version. Both the tables and text will be kept 
updated going forward.  The process area descriptions, protective measures associated with potential 
hazards and related area safety equipment and systems were updated. Accident scenarios and process 
hazards were added based on credible scenarios from the PHR process. Several additions have been made 
to the Safety Report including the addition of the depleted uranium dissolution circuit, a section on 
radiation protection, emergency response and community notification. Incidents that have occurred since 
January 2006 and October 2010 have been reviewed and captured in either the environmental aspects or 
the Safety Report.  

This present safety report for this facility is the culmination of significant effort conducted from 1995-
2010. In fact even today this report is being revisited and updated to reflect operational changes, safety 
system changes as well as operational changes and the addition of abatement equipment. This paper will 
give an overview of the trials, tribulations and successes of this journey. This paper is intended to provide a 
“lessons learned” for future facilities that maybe undergoing a similar journey. 

6. LESSONS LEARNED 

The most significant lesson learned was that the PHR process focused on the P&IDs and so missed areas 
that would not be identified in these drawings. The concrete floors and trenches are part of the building 
containment but were not adequately addressed in the initial and subsequent Safety Report.  

Lacking specific directions, the on-going discussions with the regulator were very beneficial. Cameco 
ensured that the CNSC were appraised at each significant step of the process. Presentations were given, 
when ICI-Eutech and their methodology were chosen and when the products from the two test risk 
assessments were completed.  This action provided some assurance that the final product would be 
acceptable. 

In an effort to ensure that Cameco met the licensing conditions of this initial Safety Report Cameco 
focused on the specific task at hand and did not look at the much bigger picture with respect to risk 
reduction and assessment. Therefore, the original work in the assessment had a substantial gap with respect 
to the safety of the employees and the potential impact to the environment with releases of minor amounts 
of hazardous chemicals.  As Cameco committed to the principals of the ISO 14001 (environmental 
management system) and OHSAS 18001 (occupational health and safety management system), it was soon 
realized that the present safety report had to be revised and expanded to ensure coverage of potential risks 
for these important areas. For example, the ISO 14001 programme would expect consideration of 
consumption of raw materials which was not part of the initial Safety Report. The recently issued ISO 
3100: Risk management – Principles and guidelines will expand this to business objectives. 

Another lesson learned during this process is that there is a strong desire to keep all the risk assessments 
and information in a single report for the facility. This ensures an all encompassing approach that would be 
used for risk assessment in all applicable areas of the PHCF. Originally the software did not permit this but 
this has since been updated to permit this. The document should be written so that is can be shared in part 
or in whole depending on the information being requested. This aspect is still not fully resolved. 
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The Safety Report work involved an assessment of all the operating plants at the PHCF. The detail of the 
assessment gives rise to significant operational information on process equipment and design. As this can 
include proprietary commercial information, there was a concern that sharing all this detail of information 
to the public may/would compromise our competitive advantage. In order to mitigate these concerns a 
document was produced that would give sufficient information to alleviate stakeholders concerns but does 
not provide proprietary information that could jeopardize Cameco’s process and design information. These 
multiple documents can adversely affect the management of changes. 

For Cameco the assessment of risk to the employees, the public and environment arising from an 
accidental release of hazardous chemicals did identify one significant deficiency from previous 
assessments. The assessment of the release of chemicals through the area heating and ventilation (H&V’s) 
was not assessed accurately because the releases were estimated to be of a short duration. The present re-
assessment determined that these releases have more of an impact than those that are treated through the 
emissions control systems. This has resulted in an effort to further limit the environmental release by 
improving response time to detect and shutdown the normal H&V and revert to the emergency ventilation. 
Presently all of the modeled predicted releases are below the maximum recommended criteria for off site 
air concentrations for uranium, hydrogen fluoride and fluorine. 

The linkage of the Safety Report to the design change process could have been better defined. Although 
design change modifications would undergo PHAs, the ensuing documentation tended to be a stand alone 
that would not be integrated into the Safety Report until a revision was performed. 

7. GOING FORWARD  

One of the challenges with this scope of work is to keep it up to date and relevant. Cameco has put in place 
several triggers in the operational processes that would bring this document into play and ensure that 
Cameco keep this document remains current and relevant. Within the incident/accident process there is a 
requirement in the investigation stage that the Safety Report be used to assess whether or not this present 
incident was already identified in the safety report and was it documented properly with the appropriate 
risk ranking and impact. Did the safety system perform as expected and documented?  If not covered in the 
report there is a requirement to ensure that it is captured in the updating of the safety report. Any 
deficiencies identified in the recent investigation will be identified, corrected and incorporated in to the 
next revision of the Safety Report. To this end a single point of contact has been designated for this task 
within the PHCF. That individual is responsible for keeping the Safety Report relevant and a “living 
document”.  

Another trigger point is in the potential process change analysis management process. All significant 
process changes will be assessed against the Safety Report to ensure that they do not violate or 
compromise any of the conditions already identified in the Safety Report. 

One of the issues identified early in this process is that there is not a lot of specific relevant external 
information available to assist in the process of preventing significant incidents. This is due to the small 
number of similar fuel cycle facilities in the world, currently there are 4 such operations. Presently Cameco 
is involved in two programmes that assist us in this area. Cameco is actively involved in the CANDU 
Owners Group (COG) as well as an international UF6 safety producers group. COG does provide some 
basic information on a nuclear basis; however, sharing is somewhat limited due to the main focus of this 
group is nuclear power plants and electrical generation. The UF6 safety working/producers group meets on 
an annual basis to present and discuss issues around safety and regulatory issues. Both of these groups are 
useful in sharing information and have been beneficial for Cameco, however maybe a specific group with 
similar operational issues could be formed to share risk assessment and reduction strategies. This could 
also be accomplished through interaction of the various regulatory bodies that govern similar operations.  
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