REQ.NO. £ INIS^mf—9 511

I
COKT^RCT REPORT

I
I
I
I

r

H0.OSG&Z~(Z)2V

PROGRAM PLAN FOR THE
NATIONAL URANIUM MINE
TAILINGS OFFICE

Prepared for:
THE NATIONAL TAILINGS PROGRAM
OFFICE
CANMET

i
i
E

, Ontario

March 1983

I
i
I

MICROMEDI/

Kjmtt
TABLE OF CONTENTS

I
I

1.0

SUMMARY

1.1

|

2.0

INTRODUCTION

2.1

•

3.0

PROGRAM OBJECTIVES

3.1

|

4.0

CONCEPTUAL PROGRAM PLAN

k.l

I

5.0

TECHNICAL PROGRAM PLAN

5.1

6.0

PROGRAM MANAGEMENT
6.1
Program Review Board
6.2
Technical Review Panel
6.3
Program Plan
6.U
Internal Resources and Organization
6.5
Internal Program Procedures

6.1
6.1
6.*
6.6
6.7
6.8

6.6
6.7
6.8

6.8
6.9
6.10
6.10
6.10

•
W

K
|
f
I

I
I
I

7.0

2*76.1

External Resources
External Contracts
Program Control
6.8.1
Outside Contracts
6.8.2
Internal Program Control

REFERENCES AND ACKNOWLEDGEMENTS

7.1

NATIONAL URANIUM MINE TAILINGS PROGRAM PLAN

1.0

SUMMARY

The National Uranium Mine Tailings Program was formed to conduct research into the
long-term environmental behaviour of uranium mine tailings. This research is necessary
to provide a data Sase upon which close-out crite.ia for uranium mines can be based.
The research program to be carried out under the auspices of the National Tailings
Program Office has, as its goal, the development of this data base, and the formulation
of a series of reports based on that data be^se. These documents are to be designed to
allow the uranium mining industry to produce site-specific close-out plans which will be
acceptable to the regulatory authorities.
This report addresses the program to be undertaken to meet the above broad objective.
It focusses on defining in more specific and explicit terms what the program objectives
need to be to meet the close-out requirements currently perceived by the regulatory
agencies involved. These program objectives have been refined and summarized as
follows.
On close-out, the tailings site shall:
1.

Meet currently accepted individual exposure criteria, and meet air at d water
quality regulations.

2.

Ensure a predictable decline in release rales of contaminants to the
environment. Ideally, this decline would be monotonic in nature.

3.

Meet ti* ALAR A principle both at present and into the long-term future.

*.

Ensure that the management strategy or technologies employed in close-out shall
be of a passive nature and not require ongoing institutional intervention.
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On the basis of these program objectives, this report identifies specific program product
in terms of manuals of practice, guidelines, etc. that are to be produced as a result of
program activity.

These documents will effectively provide guidance on acceptable

close-out technology to the uranium industry and regulatory agencies.

I
I
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A specific plan of sequenced activities is presented starting with the program
authorization and providing an organized and logical step-by-step approach to arriving at
the program objectives and product.
The plan consists of three technical areas of activity, monitorir^, predictive modelling
and tailings disposal technology development.

However, the predictive modelling

activity is the contrciling theme as it is essential to any attempt to assess tailings sites
behaviour and emissions in the future,

ft is anticipated that the initial phase of the

program will take up to three years to complete, and further research and development
may well be required after that depending on results achieved in predicting future
behrviour at that time.
Finally, a management plan is presented, and recommendations made with regard to
ensuring that the program serves the needs of its several users, but maintains direction

I

and focus on its objectives. The management plan calls for the establishment of a
Program Review Board for senior management and policy coordination, and a Technical

I

Review Panel to assure technical sufficiency and credibility, and a National Tailings
Office staff of some seven to eight persons in total, of whom four would be professional

I
I
I
i
I
I

staff. It is envisioned that 70-80% of the activities required under the program will be
contracted out due to the highly specialized nature of the work.
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2.0

INTRODUCTION

Canada has benefited from the expon of refined uranium and the generation of electrical
power from nuclear energy.

However, as a by-product, the mining of uranium has

resulted in large deposits of mine tailings.
These mine tailings are of environmental concern both from the perspective of long-term
exposure to low level radiation and the discharge of contaminants from these tailings. In
addition, the future behaviour of these tailings is difficult to predict and may lead to
increased and possibly unacceptable discharges of contaminants due to biological,
chemical or physical changes over time. Many of these processes are not well understood
or defined.

Thus, it has proven difficult, if not impossible, for regulatory agencies or

mine operators to know how to close out tailings areas in a manner which will be
environmentally sound into the foreseeable future.
As a result of the corxrerns of both regulatory agencit, such as Environment Canada and
the Atomic Energy Control Board, and the Department of Energy, Mines and Resources,
a program has been established to carry out research and development to define
technology and practical guidelines for the environmentally sound close-out of uranium
tailings areas. This program is called the National Uranium Tailings Program, and is the
responsibility of the Canada Centre for Mineral and Energy Technology (CANMET), a
branch within EMR. The program is expected to last up to five years.
The National Uranium Mine Tailings Program is due to hire staff and begin operation a» a
functioning group in April 1983.

One of the first requirements of the staff of the

National Tailings Program Office will be to define the goals and objectives of the
program and its work program, in detail for the first year and in more general terms for
the remaining four years of its mandate. This document presents an outline of what
those goals and objectives could be and a possible technical program for the first three
years and a more general work program for subsequent years. One of the first tasks of
the staff of the National Tailings Program Office will be to review this document and to
discuss and agree on the objectives and technical scope as outlined. This document also
outlines « proposed management structure for the program. These comments should also
be considered by the National Tailings Program Office management team.
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The technical work plan outlined in this dor^ment discusses the broad scope of the
activities to be carried out.

The program is presented in diagram format suitable for

computerization- After the program plan for the first IS months to two years is agreed
upon by the management team, it is recommended that it be put on a computer
accessible to the National Tailings Program Office and updated monthly.

It is

anticipated that the schedule will shift throughout the program, and the critical path
scheduling will need constant updating.
The program and modelling studies associated with it are organized in such a way that
•tailings' can be broadly considered to include those sources of potential contaminants
left upon close-out of a mining and/or milling operation. These sources may be expected
to generically include tailings, meaning the mineral and process residue left over tfrom
the milling process; waste rock, meaning that sub ore grade material left exposed on the
surface after the construction of an open pit or underground mine; and exposed sub ore
grade ere faces, including open pit walls and any other exposed faces from which
contaminants may originate in sufficient quantities to potentially cause an environmental
or human population detriment.
The focus of this program is research into the long-term behaviour of *uranium mine
tailings' to provide a sound and scientifically credible data base upon which industry and
government can discuss regulatory matters.
involved in regulation or the regulatory process.

This program is not to become dirsctly

Bbe*
3.0

PROGRAM OBJECTIVES

The National Program must have a clear statement of program objectives upon which it
can focus its activities. In its broadest sense, the program must provide a credible and
scientifically sound data base upon which industry can design and implement close-out
procedures- The close-out procedures must meet, to th_ extent possible, present and
future regulatory requirements.
The focus of this program is to be on developing close-out criteria which will result in
future conditions meeting the requirements of the appropriate regulatory agencies. It is
not possible for us to monitor or measure into the future. We can only make prediction^
(through modelling) based upon those processes occurring today which we can define,
monitor and measure. There will be uncertainty associated with the prediction of any
future event. The best tools that we have available, at present, that allow both the
prediction of future events and the quantification of the events and the uncertainty
associated with them are mathematically-based probabilistic models. These models are
based upon processes and mechanisms that have been operational in the past, are ongoing
today, and are expected to continue into the foreseeable future. The models are not
deterministic; they are dependent upon non-exact data from monitoring programs for
their validation and calibration. Their purpose is to provide guidance which will continue
to be subject to revision through the input of new information and data. Within this
context, the program will focus on the following general objectives
Prepare a dear set of guidelines leading to codes of practice for the "satisfactory doseouf of any given tailings site. These guidelines may be used by both regulatory agencies
and industry to formulate site-specific close-out policy. "Satisfactory dose-ouT" means
that dose-out conditions meet, with a reasonable degree of certainty, the following four
criteria.
L

currently accepted individual exposure criteria and general air and water
quality regulations;

2.

a predictable decline in release rates of contaminants to the open
environment which b ideally monotonic in nature;

3.

the principles of ALARA , both at present and into the long-term future;

*.

the particular management strategy or technology proposed for a given site
will idealiy be of a passive nature and not by design require continual
institutions]! Intervention to ensure it meeting the above requirements.

in addition to these general program objectives, the program itself must meet a series of
program specific objectives which appear as milestones within the project itself. These
key objectives may be stated as follows:

Monitoring Program
establish a sampling protocol;
establish analytical standards and an analytical protocol;
establish a comprehensive data tx>se through collection of appropriate field
data;
establish a data base management system which can be used to access data
for input into mathematical models developed to predict the long-term
behaviour of uranium mine tailings.
Modelling Program
develop a series of mathematical models which, singly or in combination,
have the capability of predicting:
-

sovrce behaviour and characteristics,

-

transport of contaminants,

-

dose,

over the long-term.

ALARA - a commonly used acronym for "as k><v as reasonably achievable", social
and economic factors taken into account.

•

I

I
I
I
I

review predictions generated from the models to evaluate probable future
tailings behaviour, and environmental consequences of management options.

-

review cost versus dose commitment for management options for ALARA
compliance criteria and for general reduction in environmental detriment per
unit cost expended.

Tailings Disposal Tedmology
collect and evaluate information on current disposal technologies as tKey
relate to the long-term behaviour of uranium mine tailings;
prepare cost analyses of all reasonable tailings management options that
meet disposal criteria objectives.

t
I
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Any site chosen for tailings disposal and the practical management options available at
that site would be modelled to predict future tailings behaviour. The following
question/answer sequence could be used to determine the range of management options
to be considered to meet the close-out criteria.
•
•
•

Specify site-specific quantifiable criteria against which model output is to be
evaluated.
Model tailings disposal site using appropriate mathematical models for an "as is"
or on an "as designed" basis.
Review model output, predicting behaviour into the long-term future.
Question 1; Will the site meet specified regulations in the long-term? YES/NO.
If answer is yes, proceed to Question 2. If no, what other management options
are avaHable to meet regulations? (Rerun model with additional management
options until output meets regulations, and answer to Question 1 is YES.)
Question 2; Does the model output obtained meet the degree of confidence
required by the appropriate regulatory agencies? If yes, proceed to Question 3.
If no, what additional management options or input data are required to meet the
degree of confidence specified? (Rerun model with additional options and/or
data until ouput provides an acceptable indication of future behaviourJ

Question 3; Is the future tailings behaviour such that the site meets the
specified ALARA criteria? If yes, no further action is required and, through the
iterative modelling, management options for the site will have been developed
that meet close-out criteria. If no, then further management options are
evaluated through modelling until the predicted behaviour/cost options meet
ALARA objectives.
The models developed wiil serve as tools with which the objective of defining what
constitutes satisfactory close-out procedures can be assessed. Once these close-out
procedures have been assessed for a wide cross-section of environments and disposal
technologies, it is anticipated that certain disposal technology procedures will emerge as
being common to certain tailings characteristics and environments. With growing
familiarity with the predictive behaviour of the models, certain criteria or codes of
practice can be developed. It is this code of practice which, with appropriate tailoring to
site-specific site requirements, will eventually provide working guidance to both industry
and regulatory agencies after the initial phases of the program.

I
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CONCEPTUAL PROGRAM PLAN

In order to achieve the general objectives outlined in Section 3, it is necessary to
construct a set of models and the data base necessary to describe the interaction of the
models with various disposal technologies and the natural environment. The framework
in which this can be carried out is broadly centered around Figure U.L
The generic modelling framework proceeds from the source (tailings) through
environmental transport to exposure of indicator species including man. Model
calibration and validation is provided through the activities of the monitoring and
measurement program activities. Model feedback, as illustrated in Figure <f.l, allowing
the optimization of management options o»- technologies for any given site, proceeds
through a cost benefit analysis loop.
The models developed for this program will, when interconnected, provide a mechanism
whereby, for any given site and date input, and the resultant exposures, both now and in
the future, can be predicted. The model output will also provide a defined level of
certainty as relates to the resultant exposure and costs of any management option
selected. The five-year program will thus have, as one of its objectives, the development
of a set of mathematical models which will permit the evaluation of any specific taiiings
management option or technology (for which adequate data is available), in terms of its
meeting the clase-out criteria objectives. These models should be generic in nature such
that any source specific characteristics or milling processes can be accommodated.
The central theme activity in the five-year program is perceived as the construction,
verification and calibration of this set of models to allow the prediction of long-term
tailings behaviour. This will be the too! that permits the future behaviour of a variety of
disposal technologies to be evaluated and, based on this evaluation, a set of practical
close-out guidelines to be established.
Figure 5.1 provides a suggested route map of activities and tasks that are necessary to
define the model and allow the output to be evaluated with sufficient confidence as to
meet the objectives of the overall program. Because of the central role of the modelling
aspect of this study, and the complex project interactions it will involve, we are
recommending the overall involvement of a modelling contractor to assist the modelling

4,1:
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manager in making the complex deosions required to direct the monitoring and

{

tech-K)logy disposal programs. The monitoring and disposal technology support programs
should be handled directly by their respective program managers.
Base2 upon experience to date in the modelling and monitoring of uranium mine tailings

1

and other natural a-id man-made systems, some of the largest areas of uncertainty exists
in the area of source term behaviour quantification. This is the area where the highest

E

level of effort wi!J probably have to be expended to obtain fundamental data.
The environmental transport component of ihe study can draw more heavily on 'literature
frorr a wide variety of study disciplines. There are a wide variety of presently existing

r

models and softvare ajyJ a broad environmental data base upon which to select
operational or generic data. Th;s study area will, however, require a significant level of
both modelling and field effort ove~ the life of the program.
The data on environmental exposure should readily drop out of the environmental
transport modelling. There is a very broad data base relating to human exposure and the
program should draw exclusively on this. It is recognized that the determination of new

I

E
E
I
E
I
I
I
_

dose conversion fi ctors for humans nor the recalculation of external exposure effect
models is not part 01 the mandate of this program. Some work of this nature may be
required for anirns species, but again in this area the program should concentrate on the
building upon existing models and data.
Figure **.2 provides a schematic breakout of where the level of effort within this program
should be focussed. As can be seen from this schematic, the field anc modelling effort
will concentrate o.\ the collection of data within the tailings areas themselves and in the
area immediately surrounding them.

Distant effects, since they cannot be monitored

with existing technolgy, will be calculated only and will be a relatively small portion of
the program.

They are necessary for the portions of the mode! which will relate

management expenditures to the overall environmental benefit attained.
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5.0

TECHNICAL PROGRAM PLAN

The general organization of the technical work plan for th? program is presented in
Figure 5.L Each of the -najor task boxes art identified by a code number. The following

E
E
E
E
E
E
E
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presents a more detailed discussion of the major project activities during the first thiee
years of the program, at which point a major program review will occur. The last two
years of the program are only sketched in general terms as the program detail will
undoubtedly change by that time.
The first year of the program is directed toward starting the orogram off in a iocussed
manner.

The discipline necessary to achieve this will be brought about through the

development of a series of long-term predictive models. It is crucial to the success of
this program that the modelling, monitoring and disposal technology programs interact
toward achieving a common goal.

They must not be allowed to proceed as parallel

1

programs which are *hen "wrapped together upon program termination. During the first
year of the program, model development will be the central focus. The monitoring and
disposal technology managers will have direct input into development of major
conceptual mode! components for which their programs, later in Year 1 and in subsequent
years, will have input

The master flow chart for the project shown in Figure 5.!

emphasizes the need for this integrated operation by showing how ail programs have to
come together to achieve crucial program milestones.

The flow sheet is shown as

consisting of these generally parallel paths, with modelling central to the monitoring and
disposal technology tasks.
This section provides a brief explanation of the nature of each of the numbered program
activities identified in Figure 5.L The explanations are provided only as a guide into the
intent of the activity. It is expected that the program team headed by the Director will
more fully define each of these tasks and modify them as the program proceeds.
Associated with each task «<e have indicated a rough approximation of the task duration,
when the task is expected to begin and when it is expected to finish. As the prop-am
team gain; experience in developing the models and support programs, it is expected that
this schedule will be updated.
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1.

Appoint Program Manager. This task has been successfully completed with the
appointment of Mr. Victor Haw as Program Director.

2.

Preparation of Program Plan. This document forms the basis of a program plan
around which specific research programs can be designed and budgets and
schedules planred.

¥

Appointment ef Program Review Board and Technical Review PaneL It is
essential that the Program Review Board and Technical Review Panel for this
program be appointed very shortly after the office is staffed so that they will be
I

in a position to review the program direction.

Recommendations as to the

representation in these two groups are presented in Section 6.

E
5.
I

Mobilize Proiect Staff. This task which is the responsibility of the Program
Director involves the preparation of position descriptions and ensuring the
necessary procedures have been followed to allow staff to be hired and placed in
their jobs.

I
6,7,8.
I

Project Manager Orientation. The first two weeks of the program are tc be set
aside for project orientation. It is envisioned that the first week would be spent
in reviewing p-ogram preparatory documents, such as the Lapp report, this

I

report, and other documents pertinent to the progran. The second week would
involve a project orientation workshop wherein the project goals, objectives,

W
m
•

schedule and bvdget are discussed.
9-15.

Review and Finalize Program Objectives and Year 1 Technical York Package.
The first task ^ill be to evaluate the objectives of the overall program and agree
on the recommended technkaJ scope of work for the first year, and the genera!

I

strategy for the following four years, ft is recommended that, following tSe first
week, the management team meet for a 2-day workshop to review the program

I

plan and modify or confirm the objectives and technical program and schedule
for the first year. Following this review, the director o' *Se modelling program

|

will arrange to detail, as appropriate, the critical peth schedule so that monthly
updates on the progiets of the study relative to specific milestones can be

f

made.

At this point, the program director should ensure that the funding

mechanisms are all in place and that a half day program review meeting b set up

I
I
i
I
I
E
E
E
E
E
E
E
E
E
E
I
I
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with the appropriate DSS contract officers and the program managers to ensure
that both the scientific and contracting arms of the program ai- aware of the
nature o* tne program plan and the objectives to be accomplished.
16.

Sampling and Analytical Protocol. One of tre goals of the overall program is \o
produce a series of documentation manuals outlining proper sampling and
analytical proceduies necessary to produce data of acceptable quality to model
long-term behaviour of uranium tailings sites. Preliminary drafts of tnese
documents should be prepared and issued early in the program so that profmrTi
contractors will be collecting comparable data- The documents that have
already been prepared should form the basis of these manuals with some editorial
update by the monitoring program manager.
In connection with these two documents, a standards use manual should be
prepared outlining the nature of the standards, their availability and how they
are to be used in the analytical protocol.
It is assumed that the preparation of "hese manuals would be an internal program
task to be completed prior to the commencement of actual monitoring or
research activities,

17.

Model Review. The lirst task of the modelling program manager will be to
review the modelling document which has been prepared by AECL. This
document is a state of the art review of both systems and sub-component models
which are available to the program. It is recommended that following an initial
review of the report, a small meeting be held between the authors of the report,
perhaps two or three other parties with tailings modelling experience, and the
project team, to discuss modelling strategies for the program. It is very
important that the best advice available be obtained at this stage to ensure that
the modelling program starts in the right direction.

IS.

Select UwrnrnndO. Following this model review workshop, it will be the
responsibility of the modelling manager to select an appropriate macro or
systems model. This model should have sufficient flexibility and capacity to
handle and interrelate a targe number of mode! sub-components. The systems

rxxlel must also ai.'ow substitution of different model components and have
flexibility in terms of the modeJ sui:-component tinte steps it can accept.
EnT»eshea *TtMn the system* model will also be the ability to carry r jt a form of
|

probabilistic error analysis so that uncertainties ar*d confidence levels in output
can be fully defined.

j

It is assumed that adequate systems or rr>acro models

presently exist which hav- this flexibility and that <hey are; available to the
progroTu
19.

Disposal Techno^xy Evaluation. The task of collection and evaluation of current
disposal technology c^ta is presently contracted out, and it is assumed that this

f

report will 12 available i c the disposal technology prc«ram manager to review.
This review shouid provide an updating as to the present state of the art of

[
I

disposal technologies as they presently are being practiced in Canada.
20.

Uranium Mine Tailings inventory.

Task 19 and other literature will provide a

reasonable starting point for the preparation of a document which categorizes all
•

of the presently existing tailings sites in Canada with special reference to the
disposal technologies that were practiced in the case cf abandoned sites, or are
presently being practiced in the case of operational sites. The tailings disposal

t

inventory review is necessary ir. order to provide the project team with a
selection of sites and site characteristics (accessibility, uniqueness, e t c ) from

I

which sites

for sampling of specific

parameters and sites from which

experimental modelling and monitoring sites can be selected. This review is also
I

necessary to define what particular types of data are readily available and which
other data need yet to be collected.

*

21.

Monitoring Evaluation.

This task which is the responsibility ot the monitoring

manager shouid be coordinated with Task 20. It will involve an evaluation of all
I

of the ongoing monitoring programs which are presently being carried out by both
government and industry. This task is necessary in order to:
1)

I

I
r

ensure coordination of monitoring carried out through this program with
other ongoing programs; and

2)

to ensure that as broad a data base as possible b available for preliminary
model input.

22.

Reporting and Review. This task is a reporting and review process which is
expected to occur every three nionths, and more frequently ii crucial program
policy decisions are required. The program director will have the responsibility
of preparing a program report addressing technical progress, budget and
schedule. The technical progress component of the report would be reviewed in
detail by the Technical Review Panel, while the Program Review Board wouiu
focus on general program objectives, budget and major scheduling problems. The
Program Director would have the responsibility of communicating specific
program recommendations and direction to the program staff.

23.

Model Component Identification. Once the macro or systems model appropriate
for the program modelling has been selected, it b necessary to identify those
model sub-components that are necessary to feed into it. It is recommended that
this task interface closely with Task !8, and that perhaps the same group as
carried out Task IS with additional expertise as required assemble for a short
workshop (perhaps an extension of the systems model workshop) to define the
types of sub-models required, and to identify appropriate available models mevi
those models whi* are not yet available but which must be developed for the
program. Following the workshop, it will be the responsibility of the projecr
team headed by t * modelling manager to decide on which models are suitable as
they exist, which models require further development, and which processes have
to be more adeqwitely described before new models can be constructed. Models
which are assessei as adequate for the program needs can feed straight through
to Task 27.

24.

Pathway Analyst?. Development. For those processes which are not well
understood, it will be necessary to contract out research aimed at understanding
the processes that are intended to be modelled, and a mathematical description
of those processes (25). It is anticipated that, in the area of source modelling,
there will be a large data gap and that existing knowledge will only provide a
very crude approximation of what b controlling the release of contaminants from
tailings. The tame may be expected in some areas of enviroiwtenul transport
modelling. In the area of radiation dote modelling and calculation of the societal
detriment, ftaaodatetf with a given individual or ptrpidition exposure level, there
are already generally accepted approaches. In the area of eaiWiumwental

exposure modelling and environmental detriment calculation associated with
exposure to non-radioactive contaminants and more general socio-economic and
aesthetic effects, the concepts *n

not as well developed. These areas will need

addressing as part of assessing and quantifying the acceptability of various
management options.
In these areas where fundamental processes are not well understood or
approaches developed, it will be necessary for she program to proceed on two
fronts.

Firstly, it b necessary to provide a modelling description of the best

understanding of the processes involved to allow Task 27 to proceed.

25.

Ongoing Research

Secondly, it will be necessary to institute several ongoing

research programs directed at understanding tie fundamental processes which
are occurring and at developing mathematical descriptions of these processes.
These ongoing fundamental research activities should be closely integrated with
any ongoing or projected monitoring programs. It is expected that €0-69% of this
activity will concentrate on processes occurring within and at the boundary of
the tailings themselves, and 30-35% will be concerned with environmental
transport and environmental pathway

work occurring beyond the

tailings

boundary. As results become available from this activity, they should continue
to feed into ongoing modification of the mathematical models in order to help
achieve program objectives.

26.

Operating System Selection. Following the selection of a systems model and the
types of model sub-components that are likely to be used in the program, the
modelling manager will determine the type of operating system required and
arrange to either have system hardware available in the National Tailings
Program Office, or to have access to the hardware necessary to run thr models
selected.

27.

Construct and Test Software. Once decisions have been made as to the operating
system to be used and other hardware requirements satisfied, it will be m i M i a r j
to coordinate the assembly of all available aoftwaie and assemble and debug tftc
working models. This traditionally b a laborious and t i n * consuming task, and i t
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is expected that a large part of this could be directly contracted out or,
depending upon the particular skills and time availability of the modelling
manager possibly done in-house with outside assistance as required.
7S.

Data Base. The establishment of a preliminary data base for the National
Tailings Program will have been substantially completed priior to the start of this
program. The data base document and system will require review by the program
staff to fudge whether or not it meets their requirements, and whether or not
modifications may be necessary to meet ongoing project requirements. It will be
necessary for the Program Office to publish a users manual that can be issued to
contractors instructing them how to extract data from the system, and how to
input new data from the program for inclusion in the data base.

29&30. Environmental Parameters and Ranges. Prior to the running of the systems
models, it will be necessary to define a hypothetical site for which data can be
input. The project team will decide on the overall characteristics of the
hypothetical site. It will be the responsibility of tf« monitoring sub-program
manager to assign reasonable values of input parameters. I* is anticipated that
several small contracts may have to be let in this area to assemble and document
the necessary data for this hypothetical site. Task 30 b an extension of this task
in that, in addition to providing a reasonable value to test the model for an
hypothetical site, h b necessary to provide a range of values reflecting
uncertainty kt input parameter values. These parameter ranges form the
parameter probability distribution input for the probabilistic error analysb and
sensitivity analysis which is tl>e next modelling step. These two tasks would
logically form a Phase 1 and 2 of any particular contracts that are let in thh
area. Certain parameters for which a large degree of uncertainty exists should
be fixed for comparative modelling. These would include things such as
downstream population distribution, cultural habits, e t c
31&32. Ifraprasfih. Technology Options and Performance Fang* i In parallel with the
CTTkoowcntai parameter input values and ranges selected for the hypothetical
site, it b necessary to define disposal technology options. It will also be
necessary to define the uncertainty associated with the performance of the
barrier system being modelled. This task like that for the ewiiunmenul
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parameters would be largely contracted out, but -nth significant input from the
disposal technology manager. At this stage, it will probably be determined that
there is a very large uncertainty associated with several contaminant barrier
systems. Research on these, other than in a very general way, should not begin
until it has been determined whether or not overall system response is sensitive
to their change.
33634. Model Run for Sensitivity and Error Analysis. Once data b available for an
hypothetical site, it will be possible to run the modeb and obtain a "feeling" for
how reasonable the output b given the hypothetical site input parameters. Thf
next step b to determine which are the sensitive input parameters and model
sub-components. This would be done through a series of model sensitivity runs in
which overall model response b evaluated against fluctuations in any one
parameter, in addition to this individual parameter sensitivitv testing, the
models should be run so that they incorporate a probabilistic error analysis in
order to judge overall confidence in model output given the wide range in input
parameter uncertainty.
35636. Identify Sensitive McdeJ Components and input Parameters. Following the
running of the sensitivity analyses, it will be necessary to evaluate those input
parameters to which the models are sensitive. Thb, will be done for both
VnvironmentaT input lype parameters and disposal technology type parameters.
The sensitivity could originate from either one of two areas related either to a
deficiency in the thexy and/or algorithm used to describe the theory in the
model, or from a reiati vely large degree of uncertainty in the input parameters.
37.

Model Review. The first step in the model review process b to review each of
the model sub-components for which a high level of sensitivity b shown and
ensure that the theory b appropriate in light of current knowledge. The second
step b to ensure that the algorithms used are correct and have been property
programmed into the sy cms or macro model. This task, depending upon the

•mount of work required, may require tome outside contractual m h u n c e .
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3S.

Model Revision. If ongoing research has indicated that new sub-component
models are necessary, then the development of those sub-iTtodels may have to be
contracted out, and the overall model and model sub-component sensitivity
reviewed in light of the new model input.

39.

Protocol Re-evaluation. For these sensitive model components where the
uncertainty is clearly related to measurement uncertainty, it will be necessary to
commence special, directed monitoring programs aimed at achieving more
accurate input data. Prior to determining the specific requirements of the
monitoring programs, it will be necessary to evaluate the sampling and analytical
protocols to assess whether or not data of sufficient accuracy can be generated
with current technk-ues. There necessary, the sampling and analytical protocol
may have to be modified such that data *<s*erated is compatible with modelling
sensitivity requirements.

40.

Data Base Re-evaluation. At this point in the program, it may be appropriate to
re-evaluate the data base system to ensure it is compatible with program
requirements and data is readily accessible by contractors.

416:42. Data Assembly and Collection. Once the data collection requirements have been
specified as to what particular pieces of data must be collected and to what
«Jegree of accuracy, the field monitoring programs can begin. These monitoring
programs will be aimed at:
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1)

collecting data of sufficient accuracy such that the model for the
hypothetical site can be run with a much better overall degree of
conf ide.ice in the model output; and

2)

collecting site-specific data at a series of representative experimental
sites with sufficient accuracy such that the site-specific application of the
models can be demonstrated and they can be field calibrated and verified.
Some of the data necessary for one or more of the experimental sites may
be available from the established data base system.

3.9

I- is important to recognize and reiterate here that a key objective of this
program is to allow the program to predict, with some defined degree of
certainty into the long-term future, the consequences of various tailing:
management options incorporating a variety of disposal technologies. Monitoring
programs lasting over several years may not provide, in all cases, the
experimental field data necessary to verify the model predictions. It may be
necessary to identify one or more •natural' sites where sites relatively rich in
uranium ore or other base metal ores are exposed at the s>*rface and are leaching
radionuclides at rates near those predicted for closed out facilities. Monitoring
downstream effects at these sites will provide some verification of aquatic
pathway effects and will help generate confidence in future predictive capability
•of the models.
43.

Data Base Update. All of the data that is collected as part of programs aimed at
gathering data for the running of the model for an hypothetical site or running of
the model for specific sites should be fed into the data base, it may be
appropriate to feed all of the hypothetical site data into the data base and
identify it in some manner as it is this hypothetical site data which will form the
default data base for any site-specific model application.

4*.

Disposal Technology Research. In parallel with the collection of hypothetical
site md experimental site parameter information, as part of the monitoring
program, it will be necessary to set up specific disposal technology research
programs in order to narrow the uncertainty associated with the behaviour of
various tailings barrier systems, muling/processing effects and tailings
placement systems. Some of these uncertainties may be able to be tied down to
*vithin acceptable limits based upon specific short duration research projects.
Others may require much longer duration research.

45.

Disposal Technology Costing. Prior to running the model for the series of
experimental sites, it is necessary to prepare a cost and performance estimate
for each site. This obviously would not include •naturaT sites. This will involve
an investigation of incremental containment, placement and nUUing/processing
technologies applicable to each experimental site and the approximate costs
fcted with these options. This data, when coupled with the model output
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I
from each site, will then allow an ALARA and general environmenta! detriment
evaluation of each site alternative, and an estimate to be put on savings in total
environmental detriment versus the monies expended to achieve those savings.

I

The assembly and preparation of unit cost data for this task could begin
relatively early in the program as «*r5po*a? technologies are defined.
Disposal Technologies ManuaL

At this point in the program, once all of the

currently available disposal technologies have been identified, their future
performance evaluated and their costs documented, a program summary
document should be prepared. This would be a useful summary to industry, both
in the uranium and other mining areas, and would provide a basis on which
disposal technology alternatives couid be chosen for modelling other sites.

I

Site-Specific Application. When all of the information has been assembled on tlie
necessary

[

environmental

parameters

and

on

the

disposal

system

performance and cos^ts, the model can be run for the selected experimental
sites.

[
I

input

Several site* will be required in order to verify several different model

aspects, ali of which it would be very unlikely to find at any one site.
*S.

Mode! User Manual.

Associated with the running of the model for the

experimental sites and their demonstrated utility, a preliminary description aad
I

I
I
I
I
I
I

user documentation n anual could be prepared. This would become one of the
program products which would be of use to industry and other users.
•9.

feeview

of Model Performance and Predictions. After the models have been run

for several sites and the modelling team is confident in its performance, the
output produced from the model as relates to probability of concentrations of
contaminants in the receiving environment remaining within regulatory limits
general environmental detriment, ALARA, confidence in a general monotonic
decline and passivity would be reviewed. This review would determine tc what
degree present disposal technology options are capable of meeting program
objectives and with what degree of confidence this can be stated.
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50.

Interim Report Preparation.

Following this review, a comprehensive program

interim report would be prepared addressing what has been accomplished to date,
and to what ~rter.t overall program objectives have been achieved. This wojld
constitute a major program decision point.
51-56. Program Review. The Program Director would coordinate the production of the
interim report and carefully review its recommendations before submitting it
into the Technical Review Panel and Program Review Board. As discussed in
Section 6 of this report, both of the Technical Review Panel and Board through
regular progress meeting*; and regular informa! program contact should be aware
of the general program status prior to receipt of :he report.

After careful

review of the program, with the report providing the technical documentation for
the review, a decision would be made that either:
a)

(55) the program has achieved its objectives and should be discontinued; or

b)

(56) the program should continue and perhaps be modified in order for it to
better ach'eve its objectives.

57.

Program Wirtdup, If a decision is made to wind down the program, effort should
be concentrated on updating all of the necessary program documents and
preparing the final set of close-out guidelines and manuals.

58.

Phase II initiation.
should be mobilized.

If a decision is made to proceed, Phase II of the program
This would involve a revised program plan, budget and

schedule in order to better achieve the objectives for the second phase. The
second phase would, to some degree, repeat many of the procedures already
carried out in order to achieve better results to a higher degree of certainty.
59ASO. Model Review and Revision.

The first of these tasks would be to carry out a

careful review of the models used to date in light of ongoing research, and to
modify the theory and software as necessary.
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6I&62. Further Environmental Data Collection. The second tasi. in Phase II wjuld be to
evaluate which pieces oi environmental input data are not known with sufficient
accuracy and tc modify existing monitoring programs or institute new ones in
order to collect that data.
Further Disposal Tectmology Ev. uat'on. The third component of Phase II in the
disposal technology area will be to look beyond those technologies wiich have
been addressed to date and institute research into promising new technologies
specifically aimed at achieving certain future performance objectives.

These

technologies must also be costed with sufficient accuracy to judge their
practicality. Following the documentation and assessment of these technologies,
the manual identified in Task 46 would be updated.
Model Run, With the collection of new input data, a re-evaluation of the model
and new disposal technologies, the model would be re-run and predictions from it
evaluated for the same or another series of sites.
67.

Data Base and Manual Update. Following Tasks 61 and 62, the data collected will
be added to update the data base and the other manuals.

E
E
E
E
E
E
E

6X.

interim Report and Program Review. The next task would be a repeat o r Task X>
in which a second interim report would be prepared and forwarded to the
Technical Review Panel and Program Review Board for review. From this point
on, the program would either be discontinued or proceed to a third phase.
This overall process would continue with a ser»rs of re-evaluations an I further
refinements until the results from the program are judged to be adequate to
prepare ciose-out guidelines or until a decision is made by the Program Review
Board to discontinue the Program.
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6.0

PROGRAM MANAGEMENT

The prime responsibility for the success of the National Tailings Program rests with the
National Tailings Program Office (NTPO). »n order to meet this responsibility, senior
management has appointed a Program Director vhose responsibilities will be to define
and present the program objectives, implement the program plan, control strategy and
program resource requirements subject to senior management review and appro* J, and
to manage the program on a day-to-day basis. The mechanisms needed to fulfill this
responsibility are addressed in this section.
6.1

Program Review Board

Whilst the prime responsibility for the program lies with NTPO, it is clear that the
nature of the program is such that other agencies will either participate in areas
overlapping iato their areas of jurisdiction, or will wish to be avare of program activity
as they are potentially end users of the program product. It is, therefore, clear that
coordination and communication between concerned Federal Agencies will be a primary
responsibility of the program review board, particularly since there will likely arise
requirements to determine Federal policy relating to close-out issues, which may require
that an acceptable common policy be achieved between several concerned departments.

I
I
f
I
I
I
I
I

It is further clear that Provincial Agencies, particularly Ontario and Saskatchewan, will,
at least, wish to be aware of program activities which may overlap with their
jurisdictions, and may very well wish to have the opportunity to make representation
with regard to program direction to avoid duplication of effort between Federal and
Provincial Ag«*ncies.
Finally, because of the research and development nature of this program, there will be a
need for periodic program review, assessment and redirection in order to ensure that
overall program objectives reflect developing reguLetory or industry needs, and that
program resources are deployed to optimum effect in terms of establishing achievable
program objectives. There will also be major project decisionCs) required to terminate,
modify or continue with the program as indicated tr the program plan in Section 3. The
Program Review 3oard will act in a somewhat similar manner to a company Board of
Directors in this context.
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In summary, the three major responsibilities ol the Program Review Board are perceived
as:
1.

Interdepartmental coordination and communication, particularly with
regard to policy development.

2.

Coordination

and

communication

between

Federal

and

Provincial

Agencies.
3.

Senior management review and approval of broad program objectives :*nd
plan.

For these responsibilities/tasks to be carried out, the following membership is
recommended for the Board, drawn frc-n senior policy/management staff in each
agency. The role of technical staff is further reviewed below.
Energy, Mines and Resources
The CANMET department within EMR has a broad mandate to facilitate the mining
industry and, within this mandate, typically will research and develop new processes and
new technology in the mining industry. Uranium mining, as a subgroup within the mim.ig
group, is clearly within the. mandate of CANMET, and tailings management research is
typical of the activity carried out by the Department.
It is recommended that the Assistant Deputy Minister responsible for the CANMET
program be the Chairman of the Board. As well as normal chairman duties, it wilt also
be his responsibility to provide interpretation, direction and counsel to the Program
Director, as required* In addition, the Program Director will be a Member of the Board.
Atomic Energy Control Board
This agency has the mandate to regulate the Atomic Energy Industry in Canada, and this
mandate includes the issues of radiation exposure to members of the public and atomic
radiation workers. This includes the resulting exposure from both operational and postoperational releases of radkmudides from uranium tailings sites.
2174.1

Environment Canada
It b recommended that this agency appoint a member to the Board to represent its
responsibilities under the Federal Fisheries Act.
Provinces of Ontario and Saskatchewan
The Provinces have the mandate to regulate and monitor both air and water quality.
Thus, any monitoring or specific (non-rac'ionuclide) regulation of uranium tailings sites
would appear to be the responsibility of the Provincial Environmental Agencies.
Thus, the recommended composition of the Board would be as follows:

TABLE 6.1

EMR, CANMET

PROGRAM REVIEW BOARD

Chairman

1

Program Director

1

AECB

1

Environment Canada

1

Province of Ontario

1

Province of Saskatchewan

X

TOTAL

6

Regular Board meetings at three-month intervals would be appropriate for the program.
One or two extraordinary sessions may be necessary during the first few months of the
program to ensure no undue delay in finalizing the program plan and objectives.

The

Board will receive program status reports from the Program Director for review,
focusing on technical, budgeting, and schedule status.
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Technical Review Panel

I
I
I
I
E
E
I
I
I
I
I
I
E
E
I
I

Recognizing that members of the Review Board will be senior managers rather than
technical experts, it is proposed that a Technical Review Panel be formed to ensure that
the research and development activity carried out is scientifically credible and
acceptable. This Technical Review Panel will:
•
•

Assist the Board on any technical issues arising;
May review reports from contractors for tecr*ucal sufficiency and
credibility if required;

•

Review the technical recommendations and conclusions prepared by the
Program Staff prior to presentation of significant reports to the Program
Review Board;

•

Propose specific recommendations to the program.

This technical review pane! should be formed by the Director General of CANMET
subject to general approval of the Chairman of the Program Review Board. A suggested
representation for this committee is presented in Table 6.2. Committee members should
be selected to include as broad a base of technical skills as possible, including the
following:
•

mathematical modelling and computer applications,

•

sampling and analysis (chemical and radionuclides),

•

engineering design of tailings sites,

•

water quality /environmental chemistry,

•

atmospheric dispersion/transport;

•

hydrogeology, hydrology, and

•

effects ol long-term low dosage exposure to ionizing radiation and
chemical contaminants.
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TECHNICAL REVIEW PANEL

TA3LE

Recommended Representation
EMR, CANMET

I - Chairman, Director General (CANMET)

Regulatory Agencies

I - AECB
I - Environment Canada

Provincial

1 -Ontario
1 - Saskatchewan
1 - Newfoundland

Public and Scientific

2 - Universities, R&D Establishments

Health 4 Welfare

1

Industry

3 - nominated from industry
(incL tailings expe: ience)

TOTAL

H

The intent of the suggested make-up of the Technical Revi*w Panel is to include
representation from all major public and private sectors where expert technical 4cills
reievant to the project exist. In this manner, the committee members will be generally
familiar with monitoring programs and studies related to uranium tailings disposal
planned or underway. This should be useful in assisting the Program Director and his
technical staff to coordinate their study efforts and information gathering with other
active groups. Where a particular expertise b not available within the abort
they may wish to second someone to represent their interests on the technical
panel.
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The Technical Reriev/ Panel will need a Chairman with responsibilities similar to those
of the Chairman of the Review Board. It may be necessary from time to time to replace
or add members to this Committee.

This should be the duty of the Overman. It is

recommended that the Program Director be the appointed Chairman of the Technical
Review PaneL
The Chairman and his committee should be responsible to the Program Review Board and
should be prepared to report on the scientific and technical credibility of submissions to
tf e Board.
It b recommended that the Technic?J Review Panel meet for a formal review
approximately quarterly.

Communications between the program staff and various

committee members can occur regularly as required.

For example, the review of a

report could consist of a review by the two or three appropriate committee members
with coordination of formal comments through the chairman without the need for a
formal meeting of the whole Committee. Task Force Sub-committees, consisting of two
or three individuals, could meet on an "as-required" basis to review specific issues
requiring interaction among members. Thus, *task force1 subcommittees in the areas of
monitoring, modelling, and tailings options would appear to be appropriate.
43

Program Plan

The first function of the Program Review Board, following the establishment of the
management structure, will be to review and approve the program objectives. These will
be developed and presented by the Program Director and is a process which is already
well advanced, as b discussed in Section 3 of this report. The list of objectives should
include objectives for the program budget and the program schedule, as well as for the
technical aspects of the program. The objectives should be stated clearly in a two or
three page document which will be used throughout the course of the program by both
the Prograni Review Board and the Program Director in ensuring that the program
remains focussed on the objectives and program product.
Sections % and 5 of this report discuss the conceptual and technical elements of the
program plan. The plan, as presented to the Board for approval, will contain a list of
specific program products such as sets of draft guidelines, recommended protocols for

sampling and analysis, manuals of practice, public information documents or technology
transfer seminars which are the products from the program.
4.*

Internal Resources and Organization

The internal and external resources required can only be identified once the technical
scope, task lists, budgets and schedules have been determined. This includes technical
staffing* support services, contract needs and computer requirements. However, a
preliminary assessment indicates that the following program organization is required as
shown in Table 6.3.
This organization cha-t indicates that, in addition to the Program Director, the following
staff will be needed. Three program managers, each of whom will report to the Program
Director, and be responsible for one of the main activity areas of the Program, viz:
L
2.
3.

Monitoring and Measurement,
Predictive Modelling, and
Tailings Disposal Technology and Costs

These program managers need experience and demonstrated skills ar.d qualifications in
their own areas, together with sufficient project management skills to manage the
outside contract* to be let in their area of the Program- It is essential to the credibility
of the program that these managers be credible and sufficiently experienced in their
oarticular area of the program.
Whilst the required level of expertise and skills should be available for both the
Monitoring and Measurement, and the Tailings Disposal Technology areas, some difficulty
must be anticipated in the modelling position, since the number of persons with the
required skills are limited and probably not readily available to the Program. A possible
solution to this difficulty may be to retain a managing contractor for the modelling
prograTi, and request that the project manager be seconded to the National Tailings
Office for this Program.

I
•

tn addition, it is recommended that an office administrator be appointed to supervise
clerical staff (probably three - two secretarial and one contract administrator), and to
2176.1

4.7

administer and monitor the program expenditures, and to maintain program filing and
record keeping. It is expected that outside contracts will be let (with certain exceptions)
through DSS as the Federal Government's contracting agency.
o» '

Internal Program Procedures

A program procedures manual Is normally prepared for large projects at the time when
project staff are being selected and when the group organization and infrastructure are
being defined. The purpose of this manual b to provide a dear, written instruction
describing standards to be followed in administrative activities, communications and
execution of the program tasks. It should combine information which would normally be
found in manuals of office standards which are often prepared for businesses or
government, as well as procedures specific to the project.
The Program Procedures Manual for the National Tailings Program will be the
responsibility of the Program Director. Much of the draft preparation could be delegated
to the Office Administrator. A sample outline of typical procedures is presented in
Table 6.*. Several additions or changes may be desirable before a final index is
developed to sui»the needs of the Tailings Program.
Each member of the project team should receive a copy of the manual which will help to
clarify and simplify the project. The individual procedures should be prepared in point or
tabular form wherever possible, and each should be kept to one or two pages in length.
As an example, Procedures 2, 3 and * in the table arc usually prepared as one-page
summaries to provide a basic overview of the project. It is useful to include a directory
of names, positions, affiliations, addresses airf telephone numbers for all individuals
involved in the project. This would inclixJe all project staff, members of the Program
Review Board, members of the Technical Review Panel, or any other individuals with
whom frequent contact on program business is anticipated.
External Resources
of the highly specialized and research nature of the work, it b anticipated that
the majority of the technical work for the National Tailings Program will be completed
by external contractors. The success of the Tailings Program wUl depend largely on the

TABLE 6.«

PROJECT PROCEDURES MANUAL SAMPLE OUTLINE

MANUAL OF PROJECT PROCEDURES
FOR
THE NATIONAL URANIUM MINE TAILINGS PROJECT

Procedure No.

1

Revision

SUBJECT:

Page J _ of _I_

Date: March 1983

INDEX

Procedure Title

Procedure No.

Index

1

Scope of Work and Major Objectives

2

Project Organization and Directory

3

Project Schedule

*

Project Control

8

Coding, Filing and Records

5

Distribution of Documents

9

Communications

6

Report Formats/Standards
Contract Administration

7
K)

Purchases/Rental of Supplies and Equipment

11

success of these external contractors in being able to assist the Program Staff in meeting
the program objectives.
Those program components which appear, at this time, *o be best contracted out are so
indicated in Section 5 of this report- Appropriately qualified external contractors can be
identified through normal DSS sourong procedure, as well as knowledge of program staff.
6.7

External Contracts

The best form of contract for specific jobs should be considered. A "not to exceed" or
"fixeo price" contract is often appropriate for jobs which are clearly defined and
straightforward. An example could be the collection of "x" number of samples from "y*
number of sites for "z" number of analyses. In such situations, contractors can estimate
costs to accomplish the objectives fairly accurately.
The "limitations of expenditures" form of contract is much better suited to research and
development projects in which it is not always possible at the outset to predict
accurately the level of effort required to satisfy the stated objective. In this case, the
'

technical approach, the staff skills and the organizational plan proposed by the

4

contractors should be the principal factors reviewed in the proposal evaluation.

r
•

r

|

(In a "limitations of expenditure" project, the contract has a maximum dollar limit which
protects the program. However, the contractor is engaged on the basis that he <ioes not
have to guarantee that all of the project objectives will be met within rSe initial
contract price or schedule. Instead, the contractor submits a progress rerort after Z0%
of the fundc have been spent, indicating whether all of the objectives can be met within
budget. This gives the program staff the opportunity to decide whether or not additional
funds should be allocated

to continue

the work beyond me original

financial

commitment./
In addition to the above, it is suggested that a contingency fund be included in the annual
"

I

internal operating budget by tthe Program Director to allow the Director and his staff to
contract directly for limited services when there is an important and immediate need.
This would be useful in retaining outside contractors to provide technical or management
advice in areas where there is little experience within the project team and/or with the

\

Technical Review PaneL Guidelines should be established to limit the size of contract
that can be issued in this manner to perhaps $5,000 to $10,000.

I
I
I

Program Control
Outside Contracts
There are several guidelines which are important for successfully managing projects with
outside contractors. These include the following:

•

•

Clear identification of the project manager;

-

•

Restate objectives and products expected before work commences;

I

•

Review and app ve contractors work plan including technical work,
budgets and schedules at the start;

I

•

Request monthly progress reports; and

•

Schedule review meetings at major project milestones.

r

Monthly progress reports should be prepared and submitted to the Tailir^s Program
manager for all projects which are three months or longer in duration. This is the most

•
_
1

important mechanism available to both the contractor and the Program Office to
overview and control the progress of the work. A format for progress reports is proposed
in Table 6.5.

I
I
I
I
I
I

The progress report has three important functions. It summarizes the progress made in
the project to date. It provides a forecast of activities, budget and schedule to complete
the scope of work, and it identifies current or potential problems with recommended
solutions. The report should be concise, perhaps in point form, or using bar charts
wherever possible. A two to four page report should be adequate in most cases.
The forecasts provided in progress reports can identify potential schedule slippages,
budget over-runs and technical problems several months in advance.

This is usually

enough warning to allow decisions to be made regarding corrective action or changing the
•cope of work to minimize or eliminate the problem before it occurs.

[
TABLE 6.5

I

FORMAT FOR CONTRACTOR'S PROGRESS REPORTS

Title:

Client:

Project No.

Date:

PROGRESS REPORT NO. 1
1.0

TECHNICAL
-

what was done

-

what will be done
what decisions made

f

recommended changes

I
2.0
W

I
I
I

-

3.0

I
I
I

milestones completed
forecast completion of remaining milestone compared to original schedule

BUDGET
budget spent to date
forecast to complete

U.O
W

SCHEDULE

CURREN1" A
-

N 0

ANTICIPATED PROBLEMS

identification of problems
recommended action

6.S.2

The

Internal Progran Control

measures

taken

for

internal

project

control

should

follow

the same

principle

discussed for the control of outside contracts, that is, to establish a forma!, regular
procedure for forecasting and reporting on progress.

Table £.r> presents an outline of a

framework for this forecasting and reporting.

it is recommended that the Program Office technical staff meet on a weekly basis under
the chairmanship of

the Program Director

coordinr.ed for the upcoming period

to ensure that activities are piann^d and

This will also permit the Program Direct'-, to keep

•echnica! activities "en track".

Monthly progress reports/forecasts shojid be prepared by the Modelling, the Monitoring
and the Disposal Technology managers for the Program Director. Once each quarter, the
Program Director would prepare z progress report for the Program Rt-\ ie\». Board and
Technical Review Panel.

An annual update of the program plan ;s recommended end will be a relatively easy ».ask
as most of the information required should come from t ~ progress reviews at Board
meetings.

This will include objectives for the following >^ar, and a budget arid estimate

of cash flow for the following perioc

The timing f^r tr .s annual updat" wi'i ho selected

to suit Departmental needs for budget planning.

It is recommended that the Director and his staff prepare an interim technical report at
the end of each year.

This would describe the work that was completed during tr.e pa-;:

year in some detail. It would describe which of the objectives from the previous yea' had
been achieved a n . the reasons for those which were not achieved. The National Tailings
Program Office may vtish to consider publishing this as a public document.
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