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ABSTRACT

The Joint Panel, formed in 1976, is a Canadian organization (composed of federal and provincial

government departments and agencies, uranium mining companies, labour unions, and non-profit

research institutions) whose members have voluntarily agreed to share information regarding

planned, ongoing and completed research on the effects of uranium (and thorium) production on

the radiological health and safety of workers and on the environment. The objectives of the Joint

Panel are: (a) the identification of areas (within its purview of interest) where research is required;

(b) the stimulation of research in areas where the needs have been identified; (c) the dissemination

of subsequent research results; and (d) the avoidance of unnecessary duplication in research

activities. The operation of this unique organization permits a free and open discussion of a wide

variety of research activities, draws upon its member institutions to form working groups for the

preparation of technical documents, and complements its more formal business sessions with

technical presentations on topics of current interest. Copies of reports of completed research are

maintained by a secretariat, which also issues the minutes of all meetings as well as the annual

reports.



RESUME

Le Groupe mixte, qui a été formé en 1976, est un organisme canadien (composé de ministères et

d'organismes fédéraux et provinciaux, de sociétés d'extraction minière d'uranium, de syndicats et

d'établissements de recherche à but non lucratif) dont les membres ont accepté volontairement

d'échanger de l'information sur la recherche prévue, continue et terminée concernant les effets de la

production de l'uranium (et du thorium) sur la santé et la sécurité radiologique des travailleurs et

sur l'env^onnement. Les objectifs du Groupe mixte sont les suivants : a) déterminer les domaines

(dans son champ d'intérêt) où de la recherche est nécessaire, b) stimuler la recherche dans les

domaines où des besoins ont été déterminés, c) diffuser les résultats ultérieurs de la recherche et d)

éviter le double emploi inutile dans les activités de recherche. Cet organisme unique permet une

discussion libre et franche d'une grande variété d'activités de recherche, fait appel aux institutions

membres pour constituer des groupes de travail chargés de rédiger des documents techniques et

complète ses plus importantes séances de travail par des exposés techniques sur des sujets d'intérêt

actuel. Un secrétariat garde un inventaire des rapports de recherche et diffuse les procès-verbaux

de toutes les réunions et les rapports annuels.
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Introduction

The Joint Panel on Occupational and Environmental Research for Uranium Production in Canada

(hereafter referred to as the Joint Panel) came into existence in 1976. The Joint Panel was formed

as a voluntary, Canadian organization and was composed of federal and provincial departments

and agencies, uranium mining companies, labour unions and non-profit research institutions. The

purpose of this unique group was to share information regarding proposed, ongoing and

completed research with regard to the effects of uranium (and thorium) production on the

radiological health and safety of workers and on the environment. The objectives of the Joint

Panel were defined as follows:

(a) to identify areas (within its purview of interest) where research was required;

(b) to stimulate research in areas where the needs were identified;

(c) to disseminate the results of subsequent research; and

(d) to avoid unnecessary duplication in research activities.

(A much more detailed discussion on the origins, founding members and chronology of events

surrounding the formation of the Joint Panel may be found in the referenced paper by Brown and

Tervo.)

Background
The Joint Panel was founded at a time of significance for the uranium mining industry in Canada.

Accelerated mining activity in the Elliot Lake region of Ontario was underway to meet the needs of

a rapidly expanding nuclear reactor industry in Canada and abroad. The findings of the Ham

Commission on the Health and Safety of Workers in Mines in Ontario had just been published and

the regulation of uranium mining activity, which had been left for decades in provincial hands, was

in the process of receiving renewed attention by the federal government. Epidemiological studies

of uranium miners were also beginning to reveal the detrimental health effects arising from the

inhalation of radon daughter products, by uranium miners and by other miners. Just on the

horizon of mining exploitation was the recently-discovered high grade ore body at Cluff Lake,

Saskatchewan, which would be preceded by a major commission of inquiry, to be led by Justice

E.D. Bayda.

It was against the dynamic background, discussed above, that a number of common problems

(associated with expanded uranium production and related to the health and safety of workers and



to protection of the environment) gave rise to the suggestion by officials within the Canada Centre

for Mineral and Energy Technology (CANMET) within the Department of Energy, Mines and

Resources (EMR) that a voluntary organization of interested institutions be formed to address

many of these problems.

In the early years of its activity, the Joint Panel's biannual meetings were well attended, with a

strong emphasis on research devoted to problems of concern to the low-grade ore, underground

operations which prevailed in Ontario, mainly in and around Elliot Lake.

Although low-grade ore mines such as Beaverlodge and Rabbit Lake, in Saskatchewan, were still

producing, very little research was conducted in and around these sites.

Numerous projects were undertaken in a number of program areas: basic experiments conducted

in laboratories and in underground mines (under a variety of ambient conditions) on the physics

and chemistry of the evolution of radon daughters in time and space; development of instruments

for the rapid determination of radon daughter concentrations; evaluation of time-integrating

personal radon daughter dosimeters; development of ventilation models for validating the

optimization of air flows in large underground operations; radium removal from mill tailings;

vegetation of tailings sites; numerous additional studies on environmental impacts; development of

lung models for inhaled radionuclides; epidemiological studies of mining populations,

incorporation of uranium miner exposure and worker history records in the National Dose

Registry, etc. This was also the time when a number of federal laboratories were being

constnicted [such as the radon/thoron test facility (EMR), the bioassay facilities of the Department

of National Health and Welfare (NHW) (including whole body counting) etc.] as were other non-

profit and private research laboratories.

All in all, the period of the late 1970s and early 1980s was a time of vigorous activity in the

production of uranium, and of occupational and environmental research and development related to

it.

By the mid-1980s, major uranium mining activity had developed in Saskatchewan (Cluff Lake,

Key Lake, etc.)- The then Saskatchewan Department of Labour and the Saskatchewan Mining

Development Corporation had joined the Joint Panel, as had other institutions whose bases or

regional centres were located in Saskatchewan. Increasingly, the Joint Panel's activities also



drifted westward (to Saskatchewan), especially to deal with the new radiological hazards, posed by

the mining of high-grade ores, together with the environmental impacts of effluents, on fish,

wildlife, plants, forests and aboriginal lands.

The ICRP-26 effective dose equivalent formulation (1977) posed new challenges for uranium

mining companies, which had to re-orient their thinking to look at minimizing doses to workers

from all radiological hazards, a matter which also affected many of the research programs of

members of the Joint Panel.

The process of the westward movement of Joint Panel activities was accelerated, as mining

operations at Elliot Lake continued to decline, as competition from Saskatchewan increased, (in the

form of large supplies and low costs of production), as new nuclear reactor sales stalled and as the

price of uranium fell to a level less than the costs of production. Announcements of impending

mine closures, in Ontario, have further eliminated participation by the uranium mining companies

and the Ontario government ministries, involved with Joint Panel interests.

Unfortunately, in recent years, the attendance at regular Joint Panel meetings has continued to

decline. This can be attributed to a number of factors: a general reduction of R & D efforts by

governments and private sector companies (within overall spending restraints); continued low

demand (and low prices) for uranium, leading to reduced production (including the impending

closure of some mines) and thus less need for research; changes in mandates, emphases and efforts

by government agencies and by semi-autonomous research companies.

Operation

The uniqueness of the Joint Panel is worth emphasizing. Although the entire spectrum of directly-

•nvolved organizations in Canada is represented, the agendas of Joint Panel meetings are never

cluttered with controversial matters related to regulation, licensing issues, compliance, federal-

provincial jurisdiction, labour relations, promotion of the nuclear industry or of uranium mining,

or other matters which may give rise to conflict (or conflict of interest) among the membership.

The emphasis and focus are on the identification of research needs and the shared use of research

results, associated with the production of uranium and thorium and in the interests of worker health

and safety, public health and safety and protection of the environment. With this commonality of

purpose, the Joint Panel has been addressing its objectives effectively; and could serve as a model

to other groups, within the nuclear industry, in particular, and within society, in general.



The smooth running of the Joint Panel is due to the generous donation of time and resources by

CANMET (EMR). As noted earlier, not only was CANMET the initiating force in organizing the

Joint Panel, but it has provided the ongoing Secretariat, since 1976. The Secretariat produces and

distributes the Agendas and Minutes of all the meetings, produces the Annual Report, and is the

repository and library for copies of all completed research reports, provided by the membership.

The Joint Panel would not have been able to function without the continuous support of

CANMET.

The operation of the joint Panel has been greatly facilitated by the decision to elect an Executive,

composed of four members, one from each of the following: federal government, provincial

government, industry and labour. This Executive meets separately to make administrative

decisions and to bring before the Joint Panel at large, items for discussion and decision. Not only

do the meetings of the Executive serve an essential function, in a more efficient manner, but they

also free the time during the regular business meetings for discussion of some technical matters,

topical issues, new initiatives for research and other more general items. Under this Executive, the

terms of reference of the Joint Panel were re-written, new efforts were made to re-activate the

interest of some existing mfMibers and to attract new members, and new suggestions were made

and brought to fruition for pro-active undertakings by the Joint Panel, such as a more visible

association with and promotion of scientific seminars.

Research Project Status Report

The main activity of the business meeting is the presentation, by each representative, of the status

of each of the projects being supported by the member organization. Emphasis is placed on the

presentation of major results of completed projects, and on significant milestones reached in on-

going projects. Clearly, owing to the large number of projects presented at each business session,

only a relatively few projects can be discussed in any detail. All of the projects are distributed, to

attending members, in the form of research project status reports. An example of such a form is

shown in Figure 1, chosen to show the main features of the form, as well as to illustrate the large

number of co-sponsoring agencies. The project costs do not include the in-kind contributions of a

number of the agencies listed.

Categorization of Research Projects

Early in the life of the Joint Panel, it was recognized that some sort of categorization or labelling



was needed for all of the research projects that would be presented to the Joint Panel. Such

labelling would help to give the members an overview of where research efforts were being

emphasized and where they were lacking. A matrix arrangement was proposed, separating the

occupational from the environmental research areas and assigning the projects to one of five

categories:

1. Define conditions of exposure

2. Identify adverse effects

3. Relate exposure with effect

4. Assess risk

5. Control hazard

A summary of the research projects for 1990 is given in the accompanying matrix (See Figure 2).

The sequential numbers assigned to each project are used to identify the projects associated with

each member's research program. This matrix gives a snap-shot of the activities carried out by the

members in a given year, showing both those areas where a great deal of attention is being paid as

well as those where very few projects are being done. However, a few cautionary words are in

order concerning this matrix. The emphasis given to projects in a particular matrix element may be

merely a reflection of the interest of those member institutions and not necessarily a reflection of

the collective will of the membership. While it would be desirable for the Joint Panel to influence

the research programs of its members (as it sometime does), this influence is counter-balanced by

the individual member organization's mandate, its management philosophy and current policies

with regard to the nature and amount of research in which it is engaged. The contrary conclusion,

that the absence of research projects in a given matrix element implies an unfulfilled need, should

also be avoided. This lack of effort generally reflects a lack of interest on the part of the

membership in this matrix element. It may, or may not, indicate that significant research needs

exist.

Neither a quantitative, nor a qualitative analysis has been done of the distribution of project! in this

type of matrix arrangement, over the lifetime of the Joint Panel. Such an analysis would be

valuable, not only to compare the effort expended in terms of the perceived needs, but also to

assign a value to the final results and uses made of each project, in an attempt to judge whether

good value was obtained for the money expended. For the present, this undertaking must be left

as an exercise for the reader.



Although 65 "projects" are listed in the matrix as being active, in 1990, a closer examination

reveals that six of these are listed at least twice, because they are judged to be contributing

information to more than one matrix element. A few others, representing the same project, r.iay be

listed twice, once for the member which is the contracting organization and once for the member

organization carrying out the work. Still other projects, which are jointly funded (by two or more

member organizations), may be carried out by a independent contractor. These latter projects may

be given two different numbers in the table. In summary, and taking these redundancies into

account, about 55 individual projects were being carried out in 1990 by member organizations and

were being reported to the Joint Panel.

The total cost of these 55 projects is very difficult to estimate. Those projects involving contracts

with independent contractors are simple to identify, since the contribution of each can be added in.

What is more difficult to calculate is the costs of those projects which are done in-house by

members which carry out some research themselves fEMR, Atomic Energy of Canada Limited

(AECL Research), NHW, Canadian Institute for Radiation Safety (CAIRS), mining companies] or

>vho provide facilities (such as the mines and waste management facilities) and human resources to

assist in the research being carried out. In this presentation, we have made no detailed attempt to

assess the total costs of these projects, but a very crude estimate would be of the order of a million

dollars.

Specific Activities

Among the general operational activities which constitute most of the Joint Panel's business,

several special features are highlighted below.

1. Joint Funding of Specific Projects

The ability of Joint Panel members to realize common interests in identified research areas, to be

able to formulate a mutually agreeable work statement and to guide the proposed work and cost-

sharing arrangements through their own institutions, is surely one of the most significant and

useful features of this organization. Cost-sharing may involve funding a contract among as many

as three or four member institutions, sometime involving only federal and provincial government

agencies, but often involving government agencies and one or more of the mining companies.

Occasionally, one member may contract to have another member do the work (especially when the

latter has advanced R & D capabilities, such as EMR or AECL Research). (There have even been

occasions in which a mining company has done technical studies, paid for by a regulatory body!)



Research projects jointly funded by Joint Panel members have spanned the spectrum of Joint Panel

activities, some of which have been:

(a) improvement of techniques for radium removal from uranium mill tailings;

(b) small-scale and large-scale evaluations of personal integrating radon-daughter

dosimeters;

(c) validation of air ventilation models ir> underground mines;

(d) investigations of particle size distributions, activity size distributions, chemical and

electrical fate of radon daughter ions, humidity effects;

(e) investigations of long-lived dust and possible doses derived therefrom;

(f) epidemiological studies of uranium miners (and other miners);

(g) studies involving radionuclide migration and uptake by plants, animals, fish and

humans;

(h) collaborative studies, along with international partners, of biological model

validations for comparison with real data sets;

(i) collaborative funding of radiobiological studies related to radon daughter studies;

(j) studies of regional radiological impact assessment of the combined effects of

uranium mining and milling activity and decommissioning;

(k) studies involving the impact of the adoption of the ICRP concept of effective dose

equivalent formulation and the relative contribution of each term in the "combining

formula".



2. Preparation of Technical Documents

The expertise, resident within the Joint Panel, both in the individual representatives and in the

member institutions, constitutes a unique resource for Canada. This expertise was, and is still,

recognized as a potential strength within the Joint Panel, since it permits technical and scientific

documents, (such as state-of-the-art reviews, comparative technical assessments of equipment or

procedures, etc.) to be prepared, without the requirement to make recommendations or policy

decisions in connection with these reviews and assessments. Several Working Groups have been

formed and some have completed their tasks. The most important completed Working Group

report was on the bio-assay and internal dosimetry of uranium, which has resulted in several

research projects being undertaken.

The following Working Group reports are being prepared, or are under active consideration:

- Mining High-Grade Ores

- Occupational Hazards

- Calibration and Measurement Standards

- Code of Practice on Tailings

- Communication with the Public

The drawback to the effective and timely preparation of Working Group reports is, of course, that

the research and writing must be given low priority by the individual Working Group members, in

terms of their own day-to-day work. Since the Joint Panel depends on its own members to produce

such documents "in house", the process is necessarily slow, and must often be done after regular

working hours.

3. Technical Sessions

Aside from the first-day business session which constitute the principal activity of each Joint Panel

meeting, a technical session is often presented on the morning of the second day. The number of

technical presentations varies, from one to three, depending on the number of speakers available at

the locale of the meeting and on the likely audience. While the business sessions of the Joint Panel

are restricted to the member organizations, the technical sessions are open to the scientific

community. The topics presented are those of current interest and may take the form of invited

papers, discussions of important topics or may involve field trips to mines, mills or tailings sites,

or visits to laboratories or to other facilities. The topics presented or discussed at the technical



sessions may also relate to completed or ongoing research projects.

Over the last few years, the technical sessions have involved the following presentations and visits:

- Scientific interaction between the Canadian Institute for Radiation Safety and the Province

of Saskatchewan.

- Structure of R & D "Sub-Programs" at the Atomic Energy Control Board.

- Experimental determination of the health effects of inhaled high-grade uranium ore dust

- Activities of the national Mine Environment Neutral Drainage (MEND) Program.

- Ice Build up in Northern Tailings Facilities: Cause and Possible Solutions.

- Tours of the laboratory facilities of the Elliot Lake Laboratories of CANMET, the

Canadian Institute for Radiation Safety in Saskatoon, and of the public information trailer

of the Saskatchewan Mining Association.

4. Sponsorship of Seminars

Despite the fact that the Joint Panel receives no specific funds for its operations, it has attempted to

become involved in the sponsorship of scientific activities, by lending its name to seminars and

conferences, but where other institutions and associations can take the lead. In particular, it was a

co-sponsor of an International Conference on Radiation Safety in Mining (1984), a participant in a

symposium of the Canadian Nuclear Society on Uranium and Electricity (1989), and is co-

operating in the present International Conference on Radiation Safety in Uranium Mining (1992).

In the fall of 1992, a seminar on Radon Risks is being planned, in co-operation with a number of

the member institutions of the Joint Panel.

Conclusion
The Joint Panel was born in the mid-1970s, at a time of increasing expansion of the uranium

mining industry in Ontario and in Saskatchewan. Radiation protection, on the international level,

was reaching new levels of sophistication. To meet these challenges, there was growth in

personnel, in research funds within government agencies, in non-profit research institutions and



among the mining companies themselves. The recession of the early 1980s, followed by the

slackening of nuclear reactor construction, the sharply reduced price of uranium, the shift in the

centre of uranium production to Saskatchewan and changing mandates within federal and

provincial government agencies have all had their impact on the Joint Panel.

For most member institutions of the Joint Panel, research funds have been reduced significantly, or

shifted to other areas of interest or have been held steady with no adjustment to compensate for the

erosion of inflation. The numbers of research projects, as well as their total dollar value, have

dropped dramatically over the past decade. Attendance at Joint Panel meetings has dropped as

well, as fewer and fewer institutions maintain active participation. Yet the challenges and

opportunities continue to exist with regard to future developments in the fields of radiobiology,

epidemiology, environmental transfer models, and so on. Clearly, the Joint Panel is at a

crossroads. There must be renewed interest, wider participation and an earnest attempt to re-

activate the Joint Panel, or it must dissolve itself. Those of us who sej the value in cost-sharing,

joint-venturing and synergism will continue to work for its revival.

Reference
The Work of the Joint Panel on Occupational and Environmental Research for Uranium Production

in Canada, L.D. Brown and R. Tervo, Canadian Nuclear Society Conference on Uranium and

Electricity, Saskatoon (1989).
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Research Project
No. 120

TITLE
Radionuclide Concentrations in Fish: Serpent River Basin

code

ref . 5.127.1

SCALE Total project

Est. cost

$70K

Elapsed time

oi

Current year

Man years

prof. Uch.

Budget

$70K

OBJECTIVE
Determine transfer coefficients by measuring the radionuclide concentrations in fish and associated
water and sediment taken from the fish-stocked lakes found downstream of the Elliot Lake uranium
mines in Serpent River Basin.

P U R P O S E O F W O R K Significance - Justification - Rationale
The aquatic pathway is an important component of any public dose model. It is reported that there is
a wide variation of transfer coefficients (i.e., orders of magnitude!) particularly for thorium values for
fresh water fish (Ref. 3). Since the Elliot Lake area accounts for all of Ontario's uranium production, it
would be useful to develop a set of transfer coefficients for the Elliot Lake camp. INFO-0231 -1
identifies 5 conclusions and recommendations. A summary of the conclusions are that the sampling
protocol for fish studies are well documented; data for Th-total, thorium isotopes and Po-210 is
sparse; there are very few Ontario studies; there are very few studies of radionuclide concentrations
in fish, water and sediment; and there should be an interlaboratory exchange of samples in the
absence of fish tissue standards. This research project will address all of these items.

W O R K P L A N Tasks - Activities - Decisions

Field study completed. Ra226 analyses of muscle and bone tissues of
collected fish species from study lakes have been completed as part of Phase
1 study.

Milestone dates

CURRENT STATUS

Draft final report under review.

SPONSOR
Atomic Energy Control Board, Environment Canada, Ontario Ministry of Natural Resources, Ontario Ministry of the
Environment and Energy, Mines and Resources • CANMET
Contact: M. Rao Avadhanula Phone:613-995-2618

FIGURE 1
Data: December 1991
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