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1 he Atomic Energy Control Board (AECB) is the independent federal

agency that controls all nuclear activities in Canada. Our mission is to

ensure that the use of nuclear energy in Canada does not pose undue

risk to health, safety, security and the environment.

Heavy water is an essential part of Canada's nuclear industry and

the AECB regulates its production. We have staff at every nuclear

generating and heavy water production facility and we monitor these

facilities on a day-to-day basis. Specialists in our Ottawa head office

work with the on-site staff to accomplish our mission.

We assess every facility's performance against legal requirements,

including the conditions in the operating licence we issue. To do this,

we review all aspects of the facility's operation and management.

We also inspect each facility.
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SUMMARY

1 his report is the Atomic

Energy Control Board staff

assessment of the operation

of Bruce Heavy Water plant

(BHWP) during 1995. BHWP

operation was acceptably safe

in 1995. At BHWP, Ontario

Hydro complied with the

regulati6ns issued under the

authority of the Atomic Energy

Control Act.

We are satisfied that BHWP

did not pose any undue risk

to public health or safety or to

the environment.

One BHWP worker was over-

come by hydrogen sulphide in

1995. The worker did not lose

consciousness and returned to

work the same shift.

Ontario Hydro met all safety

system and safety-related

system availability targets at

BHWP in 1995. However,

Ontario Hydro did report two

events concerning safety-related

systems: one where an opera-

tor found a portion of the fire

protection system out of ser-

vice-, and one where a pressure

relief valve was found isolated

from the system it was sup-

posed to protect.

We are satisfied with BHWP

emergency response capability.

In 1995, Ontario Hydro

requested, and received, our

approval to reduce the size of

the shift operating crew. Also,

Ontario Hydro began updating

traffic control provisions in the

unlikely event of a major toxic

gas release from BHWP.

In 1995, we completed our

review of Ontario Hydro's

updated risk assessment for

BHWP. We found that the

assessment was competently

done and followed accepted

procedures. The study

confirmed the need for a

Controlled Development

Area around BHWP and for

restrictions on Inverhuron Park.



INTRODUCTION

This report is the AECB staff

reyfewof the 1995 perfor-

mance of the Bruce Heavy

Water Plant (BHWP). Ontario

Hydro owns and operates

BHWP as part of its Heavy

Water Division, located at

the Bruce Nuclear Power

Development (BNPD), on the

shore of Lake Huron between

Kincardine and Port Elgin.

Heavy water (also known as

deuterium oxide) is essential for

the operation of the CANDU

{Canadian Deuterium-Uranium)

nuclear reactor, to moderate

the fission reaction, and to

cool the fuel. It is a prescribed

substance and the AECB regu-

lates its production.

There are no radiation hazards

from the production of heavy

water. However, the process

needs large quantities of

hydrogen sulphide, a highly

toxic gas.

The nuclear industry uses

many technical terms in its

day-to-day activities. To help

our readers, we have provided

a glossary of the technical

terms used in this report. We

have italicized glossary terms

the first time they appear in

the report.

At our head office in Ottawa,

the public can consult

documents relevant to the

licensing process for nuclear

facilities. Our public library

also contains an important

collection of documents,

available on request. Apart

from the AECB Staff Annual

Assessment Reports, we

publish an AECB Annual

Report, research reports,

communiques, information

bulletins, notices and pam-

phlets. Board meeting minutes

are also available. Our address

is 280 Slater Street, Ottawa,

Ontario, Canada.

Please mail any written

requests for information to:

Atomic Energy Control

Board

Office of Public Information

P.O. Box 1046

Ottawa, Ontario

Canada K1P5S9



We can also be reached by

telephone at 613-995-5894

or 1-800-668-5284.

The current licensed operating

facility includes "B" Plant and

Common Services.

B Plant

Enriching unit #4 extracts heavy

water from the Lake Huron

feed water and concentrates it

to about 30 percent.

Finishing unit #2 concentrates

the product from the enriching

unit to reactor grade heavy

water (99.92 percent).

D Plant

The AECB authorized Ontario

Hydro to construct D Plant

(similar to B Plant) in 1975.

D Plant was only partly com-

pleted when Ontario Hydro

decided to mothball it in 1980.

An AECB Construction Licence

remains in effect for D Plant,

but is beyond the scope of this

report. In 1995, Ontario Hydro

demolished the above-ground

portion of one enriching unit in

D Plant. We monitored this

demolition to confirm these

activities would not affect the

licensed portion of BHWP.

Common Services

Common Services contains the

facilities for:

• hydrogen sulphide storage,

recovery and disposal;

• water treatment and supply;

and

• other ancillary services.



OPERATIONAL SAFETY

COMPLIANCE WITH
REGULATIONS MADE
UNDER THE ATOMIC
ENERGY CONTROL ACT

Ontario Hydro complied

with the Atomic Energy

Control Regulations at BHWP

during 1995.

Under the regulations, Ontario

Hydro needs a licence to pro-

duce heavy water in Canada. It

must keep records of the plant

design, construction and oper-

ation, and must allow AECB

staff unrestricted access to

the plant.

Throughout 1995, Ontario

Hydro was in good standing

with respect to the payment of

licensing fees for Bruce Heavy

Water Plant as required by the

Cost Recovery Regulations.

COMPLIANCE WITH THE
OPERATING LICENCE

Ontario Hydro complied with

its AECB Heavy Water Plant

Operating Licence in 1995.

Ontario Hydro reported two

events which violated BHWP

pperaling Policies and Principles in

1995. We discuss both of these

events in the section on

Performance of Safety Systems.

EVENTS REPORTED
TO THE AECB

We are satisfied with the

reporting, investigation and

follow-up of significant events

at BHWP. Ontario Hydro uses

Root Cause Analysis, a tech-

nique to find out the underly-

ing causes of errors and

equipment problems, during

the investigation of many of

these significant events.

Ontario Hydro reported three

events at BHWP in 1995

that the Operating Licence

specifies it must report to us.

We discuss each event under

the appropriate section of

this report.

WORKER HEALTH
AND SAFETY

On August 3, 1995, a chemical

operator was overcome by

hydrogen sulphide while moni-

toring the replacement of a

valve on a system containing

hydrogen sulphide. The opera-

tor did not lose consciousness

and quickly recovered without

assistance. At the time, BHWP

was shut down and staff was

preparing for maintenance.

Shift emergency crew person-

nel took the operator to

hospital. He returned to work

the same shift.

One other worker suffered

injuries, not related to hydro-

gen sulphide, resulting in tak-

ing time off work.

Ontario Hydro completed

a detailed investigation of

these events.



PUBLIC HEALTH
AND SAFETY

We believe that BHWP opera-

tion did not pose any undue

risk to public health and safety.

However, a resident close to

BHWP claims hydrogen sul-

phide from BHWP affected him

and his family in 1985 and

again in 1988. He also claims

his sheep suffer and die from

ongoing hydrogen sulphide

and sulphur dioxide releases

from BHWP. However, the mon-

itored concentrations of hydro-

gen sulphide and sulphur

dioxide around BHWP are low

compared to other locations in

Ontario and to regulatory crite-

ria. Experts would not expect

health effects at these levels.

We have concluded that during

normal operation, it is unlikely

that releases of hydrogen sul-

phide or sulphur dioxide from

BHWP could result in off-site

concentrations known to cause

health effects. Based on this,

we believe it is unlikely that

hydrogen sulphide is the cause

of the resident's or his family's

health problems. There is little

information available to link

the effects suffered by his

sheep flock to emissions from

Figure 1: HYDROGEN SULPHIDE RELEASED
TO LAKE HURON BY BHWP (metric tons vs year)
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BHWP. We will continue to

monitor developments in

this area and will review any

new information as it

becomes available.

ENVIRONMENTAL
PROTECTION

We are satisfied with Ontario

Hydro's performance regarding

environmental protection at

BHWP in 1995. Releases of

hydrogen sulphide and sulphur

dioxide from BHWP were far

below Ontario government

environmental limits. As

Figures I and 2 show, releases

of hydrogen sulphide from

BHWP in 1995 were in line with

those in previous years. With

only one enriching unit in oper-

ation, we are now expecting

releases of hydrogen sulphide

and sulphur dioxide to the

environment to reduce.

In 1995, the Ontario Ministry of

Energy and Environment pub-

lished the results of a routine

study of plant and forage sam-

ples around BHWP conducted

in 1994. We have reviewed

these results, which conclude

that hydrogen sulphide and

sulphur dioxide emissions from

BHWP resulted in a minor but

measurable increase in sulphur

levels in vegetation growing

around BHWP. The results also



Figure 2: HYDROGEN SULPHIDE RELEASED

TO AIR BY BHWP (metric tons vs year)
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show that ambient hydrogen

sulphide and sulphur dioxide

concentrations were much

below levels which could cause

injury to sensitive plant

species growing around BHWP.

SAFETY SYSTEM
PERFORMANCE

We are satisfied with safety

system and safety-related system

performance at BHWP in 1995.

Ontario Hydro met or exceed-

ed its availability targets for both

BHWP safety systems and all

BHWP safety-related systems

in 1995. For the first time in

many years, isolation circuit

availability exceeded Ontario

Hydro's target of 99 percent.

Isolation circuits do not pre-

vent hydrogen sulphide leaks,

but limit the amount of hydro-

gen sulphide released if a leak

occurs. We credit Ontario

Hydro's use of a focussed,

multi-disciplinary team to ana-

lyze isolation circuit perfor-

mance for the improvement.

At the end of 1995, the mainte-

nance backlog on safety and

safety-related systems was less

than eight hours.

However, Ontario Hydro

reported two non-compliances

of BHWP Operating Policies

and Principles related to safety

and safety-related systems.

In the first incident, an opera-

tor discovered a closed valve

on the firewater system that

should have been open. The

result of this closed valve was

that water was not available for

a portion of the system.

In the second incident, an

operator discovered a relief

valve that was isolated from

the system it was supposed to

protect. During an outage, staff

had isolated the relief valve for

maintenance. The procedure to

return the system to service

included a check to see that

staff had removed this isola-

tion. Ontario Hydro reported a

similar event in 1993. We are

concerned that this has hap-

pened again, considering that

the procedure for returning the

system to service includes a

specific check for this. Ontario

Hydro had not completed its

review of this event at year-end.

Self-contained breathing appa-

ratus (SCBA) at BHWP have

always been equipped with a

resuscitator attachment. The

intent was that if someone was

overcome by hydrogen sul-

phide, a co-worker could safely

provide breathing air to the



victim until the rescue crew

arrived. However, attaching

resuscitators to SCBA is con-

trary to the Canadian

Standards Association (CSA)

standard. Prior to the Supreme

Court of Canada decision

regarding jurisdiction of

nuclear facilities, the Ontario

Ministry of Labour had investi-

gated a worker's complaints

regarding SCBA and had issued

orders regarding SCBA. Ontario

Hydro successfully argued that

BHWP was a special case and

the Ministry of Labour with-

drew the orders. Neither the

Ontario Occupational Health

and Safety Act nor its regula-

tions make specific mention of

SCBA meeting CSA standards.

After the Supreme Court deci-

sion, the regulation of worker

health and safety became the

responsibility of Human

Resources Development

Canada (HRDC). In 1995, the

HRDC Safety Officer for BHWP

issued Ontario Hydro an order

to stop using resuscitators

attached to SCBA, since the

Canada Labour Code specifi-

cally mentions that SCBA must

comply with the CSA standard.

Ontario Hydro had fully com-

plied with this order by the

end of 1995. We are satisfied

that Ontario Hydro's actions

regarding SCBA have always

been appropriate.

OPERATIONS AND
MAINTENANCE

We believe Ontario Hydro's

operation and maintenance of

BHWP was acceptable in 1995.

As outlined in last year's

report, we gave Ontario Hydro

approval to demolish and

remove the above-ground por-

tion of enriching unit #3.

Ontario Hydro completed this

demolition in 1995 without inci-

dent. The contractor has recy-

cled the vast majority of the

material from the demolition,

with small amounts of other

material going to an appropri-

ate landfill.

The maintenance backlog for

Ontario Hydro's Heavy Water

Division at the end of 1995 was

less than 8,400 hours, similar to

the end of 1994. However, this

backlog includes parts of

Ontario Hydro's Heavy Water

operations which are not sub-

ject to AECB regulation, and it

is difficult to extract the back-

log for just the BHWP. As we

mentioned earlier, there was

about eight hours maintenance

backlog in total on safety and

safety-related systems.

Ontario Hydro had 25 jumpers in

effect at BHWP at the end of

1995, down from 69 at the end of

1994. Ontario Hydro's target for

BHWP jumpers is less than 95.

Ontario Hydro completed

12,633 of the 12,849 preventa-

tive maintenance procedures

scheduled for its Heavy Water

Division in 1995, a completion

rate of 98.3 percent. Again, this

statistic includes parts of

Ontario Hydro's Heavy Water

operation not subject to AECB

regulation.

PLANT MANAGEMENT

We consider that Ontario

Hydro staff managed BHWP

well in 1995. We again received

good cooperation from all lev-

els of management at BHWP.

Ontario Hydro did not change

its BHWP management struc-

ture in 1995.



TRAINING

We are satisfied with BHWP

training. During 1995, Ontario

Hydro continued to concen-

trate its training efforts at

BHWP on safety and emer-

gency response. Personnel

must re-qualify monthly to go

into operating areas. Everyone

at BHWP must re-qualify on

emergency procedures at least

annually. The shift crews con-

tinued to receive emergency

response training, such as first

aid and high-level rescue.

EMERGENCY
PREPAREDNESS

We are satisfied with BHWP

emergency response capa-

bility. Ontario Hydro again

exceeded its target for number

of shift emergency drills

completed in 1995 at BHWP.

At BHWP, the ability to

respond to potential emergen-

cies, in part, defines the size

of the shift operating crew.

In 1994, to identify cost

reductions, Ontario Hydro

established two teams to

review the size of the BHWP

shift operating crew. These

teams completed their reviews

in early 1995 and Ontario

Hydro management presented

the findings to us. Chemical

operator representatives from

the Power Workers' Union

present at that meeting dis-

agreed with those findings.

In May, 1995, Ontario Hydro

formally requested our

approval to reduce the size

of the shift operating crew at

BHWP as presented in March.

We reviewed Ontario Hydro's

request in detail, along with

later submissions from the

Power Workers' Union. We also

met with Human Resources

Development Canada and

Ontario Ministry of Labour

experts to obtain their views

on the proposed changes.

Their input was particularly rel-

evant since BHWP is a chemical

plant similar in many respects

to other large chemical plants

they are involved with. Based

on our review, we accepted the

modified shift operating crew

requested by Ontario Hydro.

In 1995, Ontario Hydro began

updating traffic control provi-

sions in the unlikely event of

a major toxic gas release from

BHWP. Employees from other

parts of Ontario Hydro at BNPD

were assigned the task of plac-

ing road barriers redirecting

traffic away from the site until

Ontario Provincial Police were

in place. However, Ontario

Hydro realized that this

process was slow and had

decided to install permanent

signs instead. Public opposi-

tion to permanent signs forced

Ontario Hydro to remove the

signs and hold public meetings

to identify other options. The

option Ontario Hydro finally

chose was to make arrange-

ments for the Tiverton Fire

Department to place road

barriers. By the end of 1995,

Ontario Hydro had signed a

letter of intent with the Fire

Department and plans were

well underway to have the

process in place by the first

quarter of 1996.

SAFETY ANALYSIS

We have been aware of the

risks posed by BHWP opera-

tion since the plant was first

licensed. This awareness

resulted in a Controlled

Development Area extending for

eight kilometres around BHWP

and restrictions in the uses for

Inverhuron Park, adjacent to

BNPD. In 1991, we requested

that Ontario Hydro update the

assessment of risk that BHWP

poses to the public. Ontario



Hydro submitted this updated

assessment to us in 1993.

In 1995, we completed our

review of this assessment.

We found that the assessment

was competently done and

followed accepted procedures

associated with this type of

study. The assessment was a

systematic study of what can go

wrong, how likely is the event

and what are the health conse-

quences to the public. The

study confirmed the need for a

Controlled Development Area

and restrictions on Inverhuron

Park, and also confirmed that

the Controlled Development

Area should extend for eight

kilometres from BHWP.

We have asked Ontario Hydro

to follow up on some minor

comments we have regarding

the assessment.

Ontario Hydro has two classes

of inspections at BHWP.

Mandatory inspections are

those required by legislation.

Discretionary inspections

are those required for good

operating performance.

In 1995, BHWP inspectors

completed all 23 of the sched-

uled mandatory inspections,

meeting Ontario Hydro's target

of 100 percent completion.

Ontario Hydro also completed

over 97 percent of the sched-

uled discretionary inspections

in 1995, compared with its

target of 90 percent.

SAFEGUARDS

At BHWP, Ontario Hydro

complied with all AECB

requirements regarding the

transfer of heavy water in 1995.

QUALITY CONTROL

We are satisfied with Ontario

Hydro's quality control per-

formance at BHWP. Ontario

Hydro has a quality control

program at BHWP based on

the appropriate design codes.

It augments this with an

extensive inspection program.



CONCLUSIONS

\A/e believe Ontario Hydro

operated and maintained

Bruce Heavy Water Plant

safely during 1995. In parti-

cular, we are pleased that

isolation circuit performance

has improved and now

meets Ontario Hydro's target

for availability.

NEXT PAQE(S)
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GLOSSARY

Availability

CANDU (Canadian Deuterium-

Uranium Reactor)

Controlled Development Area

Deuterium

Deuterium Oxide

Heavy Water (D2O)

Hydrogen Sulphide (H2S)

The percentage of time a piece of equipment is able to perform its

designated function.

A Canadian designed reactor that is cooled and moderated by

heavy wafer and fuelled with natural uranium. The name comes from

Canada, Deuterium, Uranium.

An area around a heavy water plant to limit the effects of a large

accidental release of hydrogen sulphide. Inside it, we limit the pop-

ulation density and do not permit major concentrations of people,

such as hospitals, schools, campgrounds and shopping malls. The

Bruce Heavy Water Plant Controlled Development Area extends for

eight kilometres around the plant.

An isotope of hydrogen that has one proton and one neutron in

its nucleus.

See heavy water.

Also known as deuterium oxide. Heavy water is a clear, colourless

liquid that looks and tastes like ordinary water. It is about 10 per-

cent heavier than ordinary — or 'light' — water. It occurs naturally

in the environment. It consists of deuterium and oxygen (D2O), rather

than the hydrogen and oxygen of ordinary water (H2O). A deuterium

atom is a hydrogen atom with an extra neutron in its nucleus.

CANDU reactors use heavy water as a moderator and as a coolant.

Hydrogen sulphide is a toxic, flammable gas. It is poisonous in

small quantities. At low concentrations, the strong odour of H2S

indicates its presence. At higher concentrations, however, it

deadens the sense of smell. When burned, H2S produces sulphur

dioxide (SO2) and water. Bruce Heavy Water Plant uses a large

quantity of H3S to extract deuterium from lake water. The process,

however, does not consume H2S.
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Jumper

Operating Policies and Principles

(OP&P)

Prescribed Substance

Safety-Related System

Safety System

A means of documenting and authorizing temporary changes

to equipment.

A licensee document, which we approve, that outlines the safe

operating limits for the plant. It also defines which staff have the

authority to make decisions on safety matters.

Any substance that can release atomic energy or is necessary

for the production or use of atomic energy. We regulate all

prescribed substances.

Any system used in the daily operation of the plant that also

performs important safety functions.

Any system installed only to ensure the safety of the plant.

Safety systems are not used in the daily operation of the plant.
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