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Executive Summary
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The attached report represents the Pan-
el's conclusions on a proposal by Eldora-
do Nuclear Ltd. (ENL)  to construct a
uranium hexafluoride refinery and waste
management facility at Port Granby,
Ontario. ENL spent more than two years
in preparing its proposal.

In the course of its review, the
Panel issued guidelines for the prepara-
tion of an Environmental Impact Statement
(EIS), obtained technical and public re-
views of that statement and issued a list
of deficiencies in the EIS. Two series
of public hearings were held, the first
to determine the EIS deficiencies and to
identify public concerns about the pro-
ject, and the second to hold more sub-
stantive discussions on new major issues.

In the deliberations leading to its
recommendations the Panel considered the
project in terms of its three components:
the refinery and plant processes; the
waste management system; and the location
chosen by the company for the refinery
and waste management facility.

The Panel found the refinery and
plant processes to be acceptable if a
number of conditions were met. The Panel
did not disagree with Eldorado's market-
ing data nor with their forecasts of ura-
nium supply and demand. The Panel agreed
that the project was consistent with ex-
isting Canadian policy on the further
processing of new materials before ex-
port, and that the refinery would rep-
resent a net economic benefit to Canada.

The Panel also accepted ENL's claim
that modifications to the process cur-
rently used at Port Hope represent the
best choice for the proposed refinery and
that the evaluation of the safety report
required as part of the licensing proce-
dure will be carried out in such a way as

to ensure that all discharges will be
within currently accepted limits for nor-
mal operations. Levels of radio-activity
in the plant processes are expected to be
very low. Radiation risks to workers and
the public were judged to be low. A
greater potential risk exists, however,
with respect to possible hydrogen fluo-
ride emissions.

In finding the refinery and refinery
processes acceptable, the Panel recom-
mended adherence by the company to ten
specific conditions outlined in its re-
port.

In the examination of the proposed
waste management system, the Panel recog-
nized that ENL had intended the system to
be used as a method of permanent waste
disposal. The Atomic Energy Control
Board advised the Panel however that the
system could only be considered as a
storage method for a period of about 30
to 50 years. The Panel found the pro-
posed waste management system unsuitable
as a means of storage because of unknown
reliability, costs, engineering difficul-
ties and the need to retrieve the stored
material.

The Panel judged that retrievability
was crucial in any storage system. The
bentonite covering system proposed by ENL
does not lend itself to the retrieval of .
high volume, low level radioactive and
other wastes. The Panel noted that the
proposed system had never been tried un-
der controlled conditions for an extended ’
period of time and that little experimen-
tation had been done. The hydrogeology
of the Port Granby site is complex and
difficult to determine with certainty.
The proposed waste management system is
therefore not suitable for storage. Be-
cause of these difficulties, the Panel



believes that the system would not be
readily transferable to any other pro-
posed site.

The Panel has also recommended three
conditions that should be applied in the
consideration of any other waste manage-
ment system to be proposed by ENL in the
future.

The third component of the project
is its location at Port Granby. The Pan-
el concluded that the Port Granby site
would not be acceptable for the proiect.
Although the refinery would produce a net
economic benefit to Canada, the net ef-
fect on the local area would be negative.
In its deliberations the Panel could per-
ceive no long term benefit to the , local
community from ENL locating the project
in this area.

Conversely, the area does have high,
long-term potential as an agricultural
area with substantial productive capacity
for specific forms of agriculture such as
dairying and cash crops. Moreover, the
lake shore belt has a longer growing sea-
son, due to the lake effect, than land
only a few miles to the north. The agri-
cultural character and viability of the
area is confirmed in local and regional
plans.

The Panel believes that in the ab-
. . sence of any compelling reason to the

contrary, agricultural areas such as Port
Granby should be protected from indus-
trial intrusion. The Panel noted that.
past experience indicates that it takes
very little to instigate a trend away
from agriculture. The ENL proposal does
not conform to regional plans nor does it
adhere strictly to provincial policies
for agricultural land of this quality and
location. Finally the Panel believes it
would set a poor example for a federal

agency to use agricultural land in this
way, particularly in view of concerns ex-
pressed by both the Canadian and Ontario
governments over the loss of agricultural
land to industry. If the project pro-
ceeded at Port Granby there could well be
a considerable impact on local agricul-
tural patterns and community life style.

As an alternative the Panel recom-
mends that a site be chosen in an already
established industrial area or industrial
park; or at least in an area where the
agricultural productivity is appreciably
less than at Port Granby and the poten-
tial problems caused by an industrial
intrusion in a viable agricultural commu-
nity are not repeated.

The Panel also noted that the Port
Granby site should not be used solely for
waste storage (i.e. without the refinery)
for the reasons mentioned above. These
are discussed in greater detail in the
report. If ENL selects another site for
the project, the Panel has recommended,
in its report, that specific guidelines
be followed.

In the process of examining the ENL
proposal, certain issues were raised both
by the Panel and the public that did not
fall within the framework of the Panel
discussions on the project. Some of
these matters were considered significant
enough, however, to be addressed in the
Panel report. The section on supplemen-
tary recommendations addresses these
issues. Examples include the role of
regulatory agencies, refinements to the
Federal Environmental Assessment and
Review Process, and the importance of
local planning priorities in the siting
of federal projects.
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1
The Port Granby
Project and
the Federal
Environmental
Assessment and
Review Process



This report to the Minister of the Envi-
ronment, on Eldorado Nuclear Ltd's (ENL)
proposed uranium refinery at Port Granby
has been prepared by an Environmental
Assessment Panel, constituted under the
Federal Environmental Assessment and Re-
view Process (EARP). This Process was
established by Cabinet, December 20,
1973, to ensure that:
- environmental effects are taken into

account early in the planning of new
federal projects, programs and activi-
ties;

- an environmental assessment is con-
ducted for all projects which may have
an adverse effect on the environment
before commitments or irrevocable deci-
sions are made; and

- the results of these assessments are
used in planning, decision making and
implementation.

Federal projects are considered to
be those initiated by federal departments
and agencies; those for which federal
funds are solicited; and those involving
federal property. Federal departments
and agencies are bound by the Cabinet
Decision. Proprietary Crown Corporations
and regulatory agencies, however, are in-
vited rather than directed to participate
in the Process.

1.1 PRE-IMPACT STATEMENT REVIEW PHASE

ENL is a proprietary Crown Corporation
and thus entered the Process voluntarily.
After determining that its proposed re-
finery and associated waste management
area could have potentially significant
environmental effects, and after consul-
tation with the appropriate regulatory
agency, the Atomic Energy Control Board
(AECB),  ENL decided to refer the project

to the Federal Environmental Assessment
Review Office for a Panel review.

The referral was received in July
1975 and a Panel was formed.

The Panel's original mandate was to
review the potential environmental conse-
quences of the project as proposed and to
evaluate the significance of the impacts
that would result if it were approved.
With the co-operation of the Province of
Ontario, agreement was also reached to
review the socio-economic and community
impacts of the project.

The Province accordingly appointed a
member to a Steering Committee charged,
on behalf of the Panel, with establishing
guidelines for the preparation of an En-
vironmental Impact Statement (EIS).  B y
participating this way, the Province was
able to illustrate its interest in
Federal-provincial cooperation in the
area of environmental assessment and re-
view, as well as to ensure that those
aspects (socio-economic and community im-
pacts) of special interest to the prov-
ince would be considered.

The EIS guidelines were formally is-
sued by the Panel to ENL and made public
in June 1976. In June 1977, the EIS was
forwarded to the Federal Environmental
Assessment Review Office (FEARO)  for gen-
eral distribution.

In 1977, the Cabinet amended the
EARP. This allowed non-public servants
to serve on Panels. As a result of this
change and discussions held with the
Province of Ontario, Panel membership was
subsequently increased in March 1977 by
the addition of two members from outside
the public service to ensure that the
social and planning aspects of the pro-
ject could be adequately evaluated.
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Three changes in Panel composition
occurred prior to and during the early
stages of the public hearings. The ENL
representative resigned, a new Panel
Chairman was appointed and during the
first phase of the hearings the represen-
tative of AECB also resigned. The Panel
that conducted the public hearings and
prepared this report was as follows:
Mr. J.S. Klenavic

Federal Environmental Assessment and
Review Office - Chairman

Dr. P.M. Bird
Fisheries and Environment Canada -
Liaison and Co-ordination Directorate,
Planning and Finance Service

Mr. C.W. Cheng
Fisheries and Environment Canada -
Canada Centre for Inland Waters

Dr. E.O. Derow
McMaster University - Department of
Sociology

Prof. R.S. Lang
York University - Faculty of Environ-
mental Studies

Dr. D.P. Scott
Fisheries and Environment Canada -
Fisheries and Marine Service

Mr. K. Shikaze
Fisheries and Environment Canada -
Environmental Protection Service

1.2 TECHNICAL AND PUBLIC REVIEW OF IMPACT
STATEMENT PHASE

EARP is not solely a method for gathering
and evaluating scientific or professional
opinion on the potential environmental
impact of a particular project. The Pro-
cess also involves consultation with the
public in the vicinity of the proposed
project and with other interested parties
who may wish to make their opinion known

to a Panel.
When the EIS was received, a public

information and participation program was
organized to provide the public with
adequate opportunity to comment on the
project. Technical reviews were also
carried out by federal and provincial
agencies.

1.2.1 Public Information Programs -
Pre-Hearings

In the immediate project area, ENL under-
took, of its own volition, a public com-
munications program to acquaint area
residents with the project and its impli-
cations. In addition to regular media
announcements and the distribution of
project documentation, two information
offices were set up in Port Hope and
Bowmanville. A public opinion survey
conducted for ENL indicated that approxi-
mately 70% of the people living in the
survey area (30 km to the west of the
site, 20 km to the north, 50 km to the
east) were aware of the project. Nearer
the proposed site, up to 90% were aware
of the project.

FEAR0 placed copies of the EIS (3
volumes exceeding 900 pages) in appropri-
ate public locations in an area bounded
by Cobourg, Peterborough and Toronto. To
acquaint people with the conduct of the
Panel review and the location of the EIS,
a series of advertisements were placed in
local and regional newspapers. Contacts
with local and national public interest
groups and the local media were estab-
lished, and some 75 additional sets of
the EIS were distributed. Panel staff
attempted to ensure that the views to be
presented to the Panel at the hearings
would adequately reflect the range of
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interests and concerns of all interested
parties.

1.2.2 Public Hearings and Technical
Reviews

The public hearings were conducted in two
phases, the objectives of which follow:
To permit the Panel to identify
(a) the data deficiencies in ENL's  EIS;
(b) public concerns about the project;
(c) major issues that should be scheduled

for detailed discussion during the
Phase 2 hearings. The purpose of
this second round of hearings was to
permit the Panel to hear all points
of view discussed in detail, espe-
cially where substantial differences
existed in relation to the identified
major issues.
The Phase 1 hearings were held near

the proposed site, at Bowmanville and
Newcastle, in late September and early
October 1977. Procedures were designed
to offer the maximum opportunity for all
participants to present their views. The
Panel made efforts to specifically ex-
clude cross-examination, while permitting
the maximum amount of questioning for
clarification.

After giving consideration to all
submissions made at the Phase 1 hearings,
the Panel prepared and forwarded to ENL a
comprehensive list of clarifications re-
quired and deficiencies in the EIS. This
list was also made public and forwarded
to all participants in the Phase 1 hear-
ings. ENL responded to this list in
December 1977. Copies of their replies
were made public by the Panel and for-
warded to Phase 1 participants together
with a list of the issues to be discussed
at the Phase 2 hearings. One month was

allowed for further study of this supple-
mentary information.

The Phase 2 hearings were held in
Bowmanville at the end of January and the
early part of February 1978. Partly in
recognition of the problems experienced
by some concerned parties in obtaining
expert advice, the Panel arranged for
technical witnesses to be present and an-
swer questions during each issue session.

Federal and provincial agencies that
had participated in Phase 1 were again
present to ask and answer questions and
provide information. Some representa-
tives from these agencies participated as
technical witnesses.

By the end of Phase 2, the Panel be-
lieved it had received an understanding
of the range of public and technical
opinion concerning this project.



2
Project and
Area Perspective
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Figure 1: Eldorado's Role in the Nuclear Fuel Cycle



Figure 2: Possible Sites Examined by ENL
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2.1 THE COMPANY, ITS ROLE AND THE NEED
FOR THE PROJECT

ENL is a federal Crown Corporation en-
gaged in the commercial nuclear fuels
industry in Canada and abroad. Its oper-
ations include uranium exploration, min-
ing, milling and refining.

Starting as a gold mining company in
1926, Eldorado became a leading producer
of radium in the 1930s and 1940s. The
company was expropriated in 1944 by the
federal government to produce uranium for
the Allied war effort at its Port Hope
refinery. Expansion of the company con-
tinued after the war with the rapid de-
velopment of nuclear reactors for the
generation of electricity. Currently,
ENL supplies all uranium dioxide (U02)
used as fuel in Canada's CANDU reactors.
It also supplies some UF6 as feedstock
for foreign (mainly U.S.> uranium enrich-
ment facilities. (See Fig. 1)

ENL's existing Port Hope refinery
can produce 4,500 tons of UF6 per year
and the company's ability to expand the
production of UF6 at this location is
limited. ENL's  assessment of the world
demand for enriched uranium has led to
the proposed Port Granby project with a
projected annual capacity of 9,000 tons
of UF

P
. The projected life of the plant

is fi teen to thirty years.

2.2 SITE SELECTION PROCESS

In planning for an integrated UF6 refin-
ing and waste management facility, ENL
considered a number of sites in Ontario.
In January, 1977, ENL announced that af-
ter two years of study, it had selected
an area near Port Granby, 32 kilometres
east of Oshawa.

In 1975, the company retained James
F. MacLaren Ltd., a consulting engineer-
ing firm from Toronto, to examine poten-
tial sites (see Fig. 2) for the proposed
Ontario facility. Seven major factors
were considered in this evaluation:
- environmental and economic factors;
- the availability of rail transport and

all weather roads;
- the supply of water and electricity;
- proximity to supplies of chemicals and

fuel oil;
- proximity to shipping and border cros-

sing points;
- the availability of sufficient land;
- the need for an adequate buffer zone

around the plant.
The initial selection process was

outlined in detail in Appendix I, Evalu-
ation of potential sites for a new ura-
nium refinery in Ontario. to the EIS.
Fourteen sites were considered, with
eleven being rejected on the basis of the
criteria mentioned above.

Detailed engineering, environmental
and economic studies were begun on the
three remaining sites; Milhaven, Newton-
ville and Burwash, and subsequently, at
the request of ENL, on a site adjacent to
its existing waste management operations
near Port Granby. After completion of
these detailed studies, Comparison of _
four potential sites for a new uranium _
refinery in Ontario, Appendix II to the
EIS, the company was advised that any of
the four sites was generally suitable _
from an environmental point of view.

During these studies ENL was also
asked to examine two other sites. The
first was an area bordering the north
channel of Lake Huron in the Blind River
Industrial Park. The second site,
Spragge, was in the same general area.
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ENL concluded that all other sites
were less attractive than Port Granby.

2.3 PROJECT AND REFINING PROCESS
DESCRIPTION

Concurrent with site selection, ENL com-
missioned a comparative evaluation of the
environmental, technical and economic as-
pects of available uranium refining meth-
ods. It concluded from this study that
the basic method used at Port Hope, suit-
ably modified to reflect latest techno-
logical developments and operational
experience, would best meet their re-
quirements for the proposed new refinery.

ENL estimated construction could be
expected to commence in 1978 and be com-
pleted in 1980. At the peak of construc-
tion 350 persons would be employed. Plant
operations would require a work force of
150.

Plant Process

Eldorado notes that the feedstock for the
proposed refinery would come mostly from
Ontario mines. The ore is crushed and
milled at the mines to produce the con-
centrate "yellowcake" (u308> which con-
tains about 70% uranium. The proposed
refinery would use approximately 13,000
tons of  yellowcake per year t o  p r o d u c e
9,000 tons of  UF6.

For this level of production, the
company estimates the refinery would need
an annual supply of:
- approximately 7,000 tons of chemicals
such as hydrofluoric, nitric, and phos-
phoric acids;

- about 10 megawatts of electrical power;
- 1 5 . 1 8  m i l l i o n  l i t r e s  o f  f u e l  o i l  p e r

year;

- cooling water from Lake Ontario at the
rate of  1,500 cubic metres per hour.

The refinery would operate 24 hours
a day, seven days a week, for a total  of
about 340 days a year. ENL presently ex-
pects the plant to be single purpose,
producing only UF6. However, the design
is capable of modification if warranted.
(See Figure 3).

Plant Wastes and Management

The primary wastes produced by the pro-
posed Port Granby refinery would be dry
solids. It is proposed that these would
be buried in a new waste management sys-
tem.

The proposed waste management system
was designed for permanent waste dis-
posal. This system would consist of
trenches opened and filled when enough
residue had accumulated at the plant.
They would be closed immediately after-
wards. The wastes would be covered with
a bentonite-sand blanket which would
absorb water and swell to form an "um-
brella" over the trenches, thereby pro-
tecting the wastes from becoming wet.

By making use of natural materials,
it was proposed that such a system would
be adequate, even allowing for the long
time required for radioactive decay or
for shore erosion to reach the disposal
site.

The buried trenches would receive
waste from three main sources:
- solid residues from the raffinate

treatment system - these include nat-
ural uranium, thorium and radium 226;

- similar solid residues from the contin-
uing operations of the Port Hope refin-
ery; and
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Figure 3: The Refining Process
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- residues now buried at the existing
Port Granby waste management site.

The volume of liquid wastes gen-
erated by the new refinery would be con-
siderably less than that produced by the
existing Port Hope refinery. The major
portion of the water used would not be
for the refinery process, but for equip-
ment cooling.

The new refinery would have three
main air emission sources: the absorber
stack, exhausting air streams such as
that from Yellowcake preparation; the hy-
drogen stack, discharging waste hydrogen
to the atmosphere; and the vent stack,
handling air streams from the process of
fluoride generation.

To treat the contaminated discharge
to Lake Ontario from the existing waste
management facility, a lagoon and treat-
ment system has been installed. ENL pro-
poses that this system also could be used
to treat run-off from the new refinery,
should such action be required.

Both the waste management site and
the refinery would be subject to routine
monitoring. An outline of the monitoring
program is contained in the FIS and in
supplementary data provided by ENL.

2.4 SITE DESCRIPTION

Plant Lavout

The site consists of 266 hectares (657
acres> (Figure 4). As proposed by ENL,
the refinery complex, including all
buildings, roads and chemical storage
areas, would occupy some 8.5 hectares (21
acres>. Approximately 21 hectares (52
acres> would be used to locate a new
waste management area. The remaining
property would provide a buffer zone in

accordance with AECB requirements.
The proposed site is located within

the boundaries of the Town of Newcastle,
which is comprised of the former town-
ships of Clark and Darlington, the former
Town of Bowmanville and the village of
Newcastle. The site and its surroundings
are rural in character. Immediately to
the west is the small hamlet of Port
Granby. The site is adjacent to Hope
Township, which is in Northumberland
county.

Description of Existing Environment

The terrain of the proposed site consists
largely of croplands (56%), pasture
(13%), and woodland (20%). It has a high
capability for agriculture. The area is
representative of the agriculture land-
scape found to the east of Toronto.

The site is situated at the southern
end of a gently undulating glacial till
plain with several small ravines on the
lake front side. The plain terminates
abruptly in steep bluffs at the lake-
shore. Bedrock is located some 45-60
metres below the surface. Above the bed-
rock are three layers of glacial and la-
custrine deposits.

There are three distinct watersheds
within the buffer zone. The largest,
north and west of the site, is drained by
Port Granby creek. The watershed to the
east drains rapidly to the lake. Two in-
termittent streams with a combined water-
shed of 129 hectares drain the existing
waste disposal site.

The area's southern Ontario climate
is moderated by its proximity to Lake
Ontario.
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Figure 4: Proposed Site Layout
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2.5 REGIONAL PERSPECTIVE

Regional Setting

The Town of Newcastle, within which the
p r o p o s e d  r e f i n e r y  s i t e  i s l o c a t e d ,  i s
p a r t  o f the Regional M u n i c i p a l i t y  o f
Durham. The nearest urban centres to the
s i te  are :
- P o r t  Hope  ( p o p .  9,788)) 16km e a s t  o f

the  s i te ,
- Oshawa (pop. 107,023),  32km west  o f  the

s i t e .
- Bowmanville (pop. 6,800), 18km west of

the  s i te .
The village of  Newcastle, which ’  i s

within the Town of Newcastle,  is situated
some 5km west of the s i t e . Aside from
these urban areas, most of the immediate
r e g i o n  i s  r u r a l ,  a l t h o u g h  i t a lso con-
tains numerous villages and hamlets.

The growth strateg ies f o r both
Durham Region and Northumberland county
encourage rapid development of the desig-
nated urban areas,  while restricting the
urbanizat ion of rural areas.

Present and Future Land and Water Uses in
the Local Area1

Agricul ture  i s  the  most  s igni f i cant land
use and constitutes a major part of the
economic base in this area. A t  p r e s e n t ,
approximately 74% of the land is devoted
t o agr icul tural production, with the.
greatest  proport ion  devoted  to  bee f  and
dairy operations. Although there are few
large operations, most farms have between
18 and 50 animals. Seed and silage corn

are grown in large quantities and produc-
t ion  is  increas ing .

The Clark Township Plan des ignates
agriculture as the land use for the site.
ENL’s proposal  i s  not  in  conformity  with
this Plan. In the proposed Durham Re-
gional Plan which w i l l supersede the
Clark Township Plan, the site i s  d e s i g -
nated as a “spec ia l  s tudy  area” ; areas so
designated require further examination
before  appropr iate  land  uses  can  be  de -
termined. Agr icul ture  i s  to rema in the
dominant land use in the vicinity of  the
site (permanent agricultural reserves and
general agricultural areas in the Durham
O f f i c i a l  P l a n ) . This  i s  intended  to  en-
courage  the  cont inuat ion  o f agr icul ture
and protect it  from attrition through the
encroachment of non-agricultural uses.

ENL, as a Federal Crown Corporation,
is not subject to the statutory authority
of the Planning Act of Ontario and there-
f o r e  d o e s  n o t  h a v e  t o  c o m p l y  w i t h  t h e
forego ing  o f f i c ia l  p lans . ENL has i n d i -
cated  i ts  wi l l ingness ,  however ,  to nego-
tiate with the province and munic ipal i -
t ies  in  th is  regard .

These are the parameters within
which the Panel considered the p r o j e c t .
The three volume E-IS p r o v i d e s  m o r e  d e -
t a i l .

‘(d f’e ined as within an 8km radius of the proposed site)
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3.1 GUIDELINES 3.3 PHASE ONE REVIEW --
IDENTIFICATION OF CONCERNS

Guidelines for the preparation of an en-
vironmental impact statement were issued
by the Panel in June, 1976. According to
those guidelines an EIS was to be pre-
pared under the following headings: ra-
tionale for the project, consideration of
alternative sites, project description,
environmental data requirements, assess-
ment of environmental impact and overview
summary. The full guidelines appear in
this report as Appendix V.

3.2 ENVIRONMENTAL IMPACT STATEMENT

The EIS was submitted by ENL to the Panel
in June 1977 in three volumes as follows:
- Appendix I (Evaluation of potential

sites for a new uranium refinery in
Ontario) - a broad examination of some
15 sites;

- Appendix II (Comparison of four poten-
tial sites for a new uranium refinery
in Ontario) - a more detailed examina-
tion of four sites;

- Environmental Impact Assessment, the
Port Granby project - a comprehensive
examination of the Port Granby site
which was selected as the preferred
site.

The main headings in the EIS were:
Chapter 1: Project Perspective
Chapter 2: Alternatives Considered
Chapter 3: Project Description
Chapter 4: Environmental Data
Chapter 5: Environmental Impact of

Radioactive Waste Management
System

Chap'ter 6: Community Factors
Chapter 7: Guidelines and Abstract

The Panel began its review with this
information.

Consistent with the objectives of the
Phase 1 public hearings, the Panel iden-
tified:
- the data deficiencies in the EIS; and
- the extent of public concerns and, sub-

sequently, the major issues that should
be scheduled for detailed discussion in
Phase 2.

During the hearings, 52 briefs were
submitted to the Panel. These, in turn,
stimulated a good deal of interest and
discussion involving the public,
technical experts and Panel numbers.

The greatest number of questions
centred on the proposed waste management
system. Among these were: its location
on the proposed site; the system in rela-
tion to the existing waste facility; po-
tential radiological danger from the site
and its perpetual care; the effects of
shore erosion.

Other issues of importance identi-
fied by both the public and the Panel in-
cluded the potential adverse effects of
an industrial intrusion on an agricultur-
al area and the associated socio-economic
impacts of such an intrusion.

Concern was also expressed by vari-
ous participants about the effectiveness
of current regulatory control over ENL, .
its record in Port Hope, and the adequacy
of current monitoring programs.

3.4 DEFICIENCIES AND CLARIFICATIONS TO
THE ENVIRONMENTAL IMPACT STATEMENT

The Phase 1 hearings, technical reviews
of the EIS by federal and provincial
agencies and the Panel review revealed
the deficiencies in that document. The
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Panel gave ENL a list of these and made
them public in November 1977.

ENL’s response contained additional
information in the following areas: ura-
nium supply and demand ; al ternat ive
s i t e s ; p lant  process  descr ipt ion , wastes
and associated impact ; plant emissions
monitoring; environmental data; community
factors ;  waste  management  systems and
monitoring; and r a d i o l o g i c a l i m p a c t  o f
the plant and waste management process .
Upon receiving this supplementary infor-
mat ion, the Panel scheduled Phase 2 hear-
ings .

3.5 PHASE TWO HEARINGS

The Phase 2 hearings permitted the Pane 1
to  hear  a l l  po ints  o f  v iew,  d iscussed  in
d e t a i l , espec ia l ly  where  substant ia l  d i f -
f erences  ex is ted  in  re lat ion  to  the  iden-
t if ied major issues. Arrangements were
made by the Panel to have a number of
technica l  experts  avai lab le  for  the d i s -
cussion of most major issues. A summary
of the main points presented in r e l a t i o n
to each issue discussed follows.

3.5.1 Need for the Refinery

ENL’s justif ication of the need f o r  t h e
refinery was based on 3 factors: nation-
a l  p o l i c y , market opportunity and uranium
supply  l

ENL pointed out that the construc-.
t i o n  o f  a  UF6 r e f i n e r y was cons is tent
with estab l i shed national p o l i c y  w i t h
respect to uranium exports. This p o l i c y
is intended to ensure first,  that present
and future domestic requirements are pro-
tected , and second, that whatever uranium
is exported be processed to the “most ad-
vanced form possible in Canada”, consis-

tent with the need to create jobs and
improve the balance of payments. Oppos i-
t ion  to  th is  s tand was  based  large ly  on
the concern that such a policy was itself
incons is tent with the more important
question of  world peace and security.

ENL’s analysis of  the world supply
and demand situation indicated that there
would be a “window” in the market in the
1980’s and that if  the new refinery was
not “on stream” in time to take advantage
o f  that “window”, it  could lose important
long-term contracts to i t s competitors.
Opposition to this analysis was based in
part on increasing public concern about
nuclear power programs in a number of in-
dustr ia l ized  countr ies . Opponents noted
that there had been a slow down in con-
struct ion  schedules  and,  in some coun-
t r i e s , sharply  reduced  est imates  o f the
future  s ize  and  growth rate  o f  the  nu-
clear power industry. ENL claimed that
they had taken such factors into account.

The question of the energy required
to  manufacture  UF6 was also explored.  It
was concluded that the energy u s e d  t o
mine, mill and subsequently r e f i n e the
uranium to UF6 i s  l e s s than the energy
that will ultimately  be obtained from the
product, although the energy benefit does
not directly accrue to Canada.

Concern was also expressed about the
adequacy of Canada’s uranium resources to
meet both domestic and export markets.
Some intervenors felt that an examination
of the environmental impact of  the refin-
ery must also take account of the env i-
ronmental impact associated with the ura-
nium mining and milling operat ions . It
was pointed out that unlike gas and o i l
f o r  w h i c h  t h e r e  a r e  r e l a t i v e l y  f i n i t e
l i m i t s , uranium is a resource very widely
d i s t r i b u t e d  i n nature and i t s
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a v a i l a b i l i t y  i s  r e a l l y r e l a t e d  l e s s  t o
the supply than to the price a b u y e r  i s
wi l l ing  to  pay  and  by  the  feas ib i l i ty  o f
managing the waste l e f t  o v e r . It was
also emphasized that,  even if  the ref in-
ery were not to b e  b u i l t , uranium,  in
yellowcake form, would continue to be ex-
ported and, therefore,  the environmental
impact associated with the mining and
milling would occur.

3.5.2 Site and Process Selection

stock (ammonium diuranate) and engineer-
ing and environmental factors.

In  th is  respect , however, ENL did
not provide p r o c e s s  d e t a i l s , claiming
that this was propr ietory  in format ion ;
that the engineering design was stil l  not
complete; and that such information would
be provided to the appropriate regulatory
author i t ies  in  the f o r m  o f a  d e t a i l e d
safety report as required f o r  l i c e n s i n g
purposes by the  Atomic Energy Control
Board.

ENL indicated that it w i s h e d  t o locate
the waste management system and t h e  r e -
f i n e r y  o n  a  s i n g l e  s i t e  t o  r e d u c e  t h e
costs and hazards of transporting waste
material on public roads.

The site selection process was gen-
era l ly  fe l t  to  be  in  accord with common
p r a c t i c e ,  b u t  t h e r e  w a s  a n  a b s e n c e  o f
information on the weighting system used
and on the relative importance placed on
use of agricultural land f o r industr ia l
purposes. Also, there was c r i t i c i s m  b y
intervenors that the late addit i o n  o f
Port Granby was an i r r e g u l a r i t y  i n the
screening process.

In  the  f ive  ex is t ing r e f i n e r i e s  i n
the western world, two processes are used
to manufacture UF6. Four manufacturers,
including ENL at the Port Hope r e f i n e r y ,
use a “wet” process.  ENL indicated that
they had studied the “dry” process (used
by one company in the USA), but could not
divulge details of  this process under the
terms of the study agreement.

ENL concluded that , with certa in
modi f i cat ions  to  re f lec t  past experience
and the latest technology, the “wet” pro-
cess currently used at Port Hope would be
the most appropriate,  taking into account
the  chemical  character is t i cs  o f  the  feed-

3.5.3 Waste Management

ENL’s proposed waste management sys tern
w a s  s p e c i f i c a l l y des igned  as permanent
disposa l . In  support  o f  ENL proposa l ,
reference was made to the fact t h a t  a u -
thorities have expressed a preference for
the use of natural materials over man-
made products, as a basis for the u l t i -
mate disposal of radioact ive mater ia ls .
During the Phase 2 hearings, AECB o f f i -
cials clearly indicated that the proposed
system could only be regarded for l icens-
ing purposes as storage f r o m  w h i c h  t h e
waste would have to be retrieved within a
time period of 30 to 50 years. The AECB
position was determined by the fact that
there are as yet no proven techniques for
permanent disposal of  radioactive wastes.

The wastes to be deposited in the _
waste management sys tern would include
products  conta in ing  low- leve l  radioact iv -
i t y . They would also include c h e m i c a l  ’
pol lutants  such  as  f luor ides  and arsenic
which are l ikely to h a v e  a de le ter ious
effect on the environment if  they were to
escape from the proposed storage area.

ENL’s proposa l  invo lves the tempo-
rary storage of  the solid process wastes
in plastic sheath lined metal tote bins ,



u n t i l  a  s u f f i c i e n t quantity accumulates
to allow one complete burial  operation to
be performed. Burial would take place in
specially prepared trenches in layers in-
terleaved with compacted soil  and finally
covered with a  b e n t o n i t e - s a n d  b l a n k e t ,
compacted and contoured to form an um-
brella over the residue. The water table
would be l o w e r e d  a n d  m a i n t a i n e d  a t  a
leve l  be low the  bot tom o f  the  t renches .
According to ENL, this plan would virtu-
a l ly  e l iminate the p o s s i b i l i t y  o f  t h e
residue becoming saturated with water to
the extent that contaminants might  be
leached into the ground water system and
eventually into Lake Ontario. ENL’s
analys is a lso took into cons iderat ion
factors  such  as  b luf f  eros ion , bentonite
blanket penetration by roots and burrow-
ing animals and hydrogeological data.

O p p o s i t i o n  t o ENL’s p r o p o s a l  f o -
cussed on a number of factors, including
the very l imited data r e l a t i n g  t o the
e f f e c t i v e n e s s  o f t h e  b e n t o n i t e  b l a n k e t
idea, uncertainty about the hydrogeologi-
cal data, monitoring requirements, the
need for a contingency plan in the event
leaching was discovered, and the problem
o f  r e t r i e v a b i l i t y  t h a t “s torage” rather
than disposal implies.

A number of intervenors recommended
that the proposed system could o n l y  b e
considered as a storage method if  a pilot
pro jec t  together  with  extens ive  monitor -
ing was carried out to reso lve t h e  u n -
knowns associated with the proposal.  Un-
der  the  concept  o f  “ s torage” ,  b lu f f  ero -
sion was not a matter of major concern.

The waste management proposa l  was
one of the main issues throughout both
Phases of  the public hearings. This was
in part attributable to widespread public
apprehension about rad ioac t ive wastes

and, in  part ,  to past problems encoun-
tered by ENL in managing wastes from the
Port Hope refinery. The matter was f u r -
ther complicated by the requirement  to
suddenly change the classification of  the
proposal from “disposal” to “storage”.

ENL indicated that if the waste man-
agement system was to b e  c o n s i d e r e d  a s
storage, they would not l i k e l y  p l a n  t o
remove the e x i s t i n g Port Granby waste
site to the new storage area, as o r i g i -
nal ly proposed. They also indicated that
alternative storage methods might be less
cost ly  and  equal ly  e f fec t ive . ENL indi -
cated that, should they propose an alter-
native storage system, they would agree
to have public hearings to determine the
acceptabi l i ty  o f  such  a l ternat ive  s torage
proposals.

3.5.4 Impact on Agriculture

In examining the impact of the project on
agr icul ture , it  became clear that there
were three separate problems. The broad-
est problem was the potential impact that
the project might have on agriculture in
the region generally. Then there was the
concern about the impact on the a g r i c u l -
tural productivity of neighbouring farms.
Finally there was the q u e s t i o n  o f  t h e
cont inuing  agr icul tural  use  o f p a r t s  o f
the land within the buffer zone, with the
concurrence of ENL and AECB.

ENL took the position that the land
area  concerned  in  the ir  proposa l repre -
sents  less  than 0 .1% o f  the farm land
available in the Regional Municipality of
Durham and Northumberland county and that
their proposal was cons is tent with the
Ontario Government’s g r o w t h  p o l i c y f o r
the region. Concern was also expressed
with ENL’s c la im that , s ince a l l
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emissions from the re f inery and waste
management site would be kept within es-
tab l i shed  l imits ,  there  would  be  no  im-
pact on neighbouring farms. In  fact ,  the
emissions would be so controlled that ENL
would not expect to h a v e  d i f f i c u l t y  i n
getting permission to lease agr icul tural
land within the buffer zone.

A  m o r e  d e t a i l e d e x a m i n a t i o n  o f
“growth” plans showed that while popula-
tion growth would probably take place,  it
would occur in and around urban areas and
not at the expense of  the rural character
and agricultural productivity of  the area
general ly . ENL recognized  that the pro -
posed refinery would not only use prime
agricultural land on the site but  would
also represent a trend towards industri-
a l izat ion  o f  agr icul tural  land.

Interveners p o i n t e d  o u t that the
Port Granby site has greater potent ia l
agr icul tural p r o d u c t i v i t y  t h a n  s i m i l a r
land farther north as it has a longer
growing season due to the warming effect
of  the lake.

Concern was also expressed with re-
gard  to  the  consequences  o f  an  “upset ”
condition in the refinery in terms of the
speed with which neighbouring farmers
would be alerted and what would happen if
they could not market their produce.

Evidence was produced, based on the
Port Hope refinery, that suggested the
need to avoid certain crops in the direc-
t ion  o f  the  prevai l ing  winds  out  to and
even beyond the buffer zone boundary.

The validity of  continuing and long-
term leases for agricultural land within
the buffer zone was also questioned. In
addi t ion  to  the  fear  o f  sp i l l s , s o m e  o f
the reasons were that such a system would
provide for no cant i n u i t y  o f ownership
and that  l essor  and  lessee  would  be  re-

luctant to maintain and improve the land.

3.5.5 Impact on Neighbouring Lands

Although there  i s  c lear ly  an  over lap  be -
tween this issue and that of  agricultural
impact,  other a s p e c t s  o f the proposal
w e r e  o f  d i r e c t  i n t e r e s t  t o neighbouring
land owners. These included the size and
conf igurat ion  o f t h e  b u f f e r  z o n e , the
risks associated with possible contamina-
t ion  o f  water  suppl ies ,  t ra f f i c  patterns ,
lighting and noise.

ENL contended that there would  be
minimum impact on neighbouring lands, es-
pecially after construction was complete.
They pointed out, supported by AECB, that
the buffer zone s ize and conf igurat ion
was  not  r ig id ly  f ixed  - the 1000 metre
radius was simply a guideline. I n  f a c t ,
ENL emphasized that emission contro ls
w o u l d  b e  d e s i g n e d  t o  m e e t  e s t a b l i s h e d
limits at the plant fence , w e l l  w i t h i n
the buffer zone.

Some neighbouring property owners
indicated they were not o p p o s e d  t o the
re f inery ,  prov ided that they c o u l d  b e
guaranteed: (a> there would be no ill
e f fec ts  on  the ir  farms,  or  (b) t h a t they
would be compensated b y  e n l a r g e m e n t  o f
the buffer zone through purchase by ENL
of their farms. Others in the immediate
area totally opposed the project.

With respect to ground water move-
ment the evidence produced tended to con-
f i r m  ENL’s a n a l y s i s  t h a t  c o n t a m i n a t i o n  *
would flow towards the lake rather than
towards neighbouring wells. Neighbouring
land owners,  however,  displayed continu-
ing concern on this subject. Some inter-
venors expressed concern over the effects
o f  i n c r e a s e d  t r a f f i c , g e n e r a t e d  b y  t h e
p r o j e c t , on rural roads near the s i t e .



These roads are c r o s s e d  b y  c a t t l e  a n d
used by farm vehicles and machinery. Two
other concerns were raised by intervenors
- l ighting and noise. ENL indicated that
lighting would be kept to the minimum re-
quired for safety and security. Al though
there  was  l imited  no ise  data  avai lab le ,
it  did not seem to indicate levels great-
ly  d i f ferent  f rom those  assoc iated  with
the railways running through the prop-
e r t y .

There was an evident local l a c k  o f
confidence in ENL based on the past ex-
perience with the current waste manage-
ment  fac i l i ty .

3.5.6 Social and Community Impact

ENL’s overall assessment was that the
proposa l  was cons is tent with current
planning  po l i c ies , that the project would
br ing  d is t inct  benef i ts  to  the  community
and that adverse social and community im-
pacts would be minimal.

ENL estimated the population growth
and the requirements for housing and gen-
era l  serv ices  that  would  be  necessary  i f
the project were approved. These e s t i -
mates included the construction period as
well  as the operational p h a s e  o f  t h e
re f inery ,  and  a lso considered the c om-
bined  effect of  the ENL refinery and the
Wesleyv i l le and Darlington generating
s t a t i o n s .

ENL indicated that a f irm proposal
. had not y e t  b e e n  d e v e l o p e d  c o n c e r n i n g

traffic routing and that they were pre -
pared to discuss this matter thoroughly
with representatives of the appropriate
administrations. It was pointed out that
t h e  O n t a r i o  M i n i s t r y  o f  T r a n s p o r t a t i o n
and Communications would not open a new
highway 401  interchange  to  prov ide the

shortest  route  to  the  s i te .
While there was some support f o r

E N L ’ s  p o s i t i o n ,  t h e  m a j o r i t y  o f inter-
venors contradic ted ENL' s content ions .
Questions were raised concerning the pre-
d i c t i o n s  o f 1 abour force locat ion and
d i s t r i b u t i o n . The  v iew was expressed
that some local areas simply did not have
the capacity to absorb any s i g n i f i c a n t
number of workers and that the p r o j e c t
would cause price increases for both ren-
tal and owner-occupied housing.

There were strong sent iments  ex -
p r e s s e d  b y intervenors concerned with
poss ib le  a l terat ion  o f  current  rura l  l i f e
s t y l e s , character  and qual i ty  o f  l i f e  in
the area. While immediate neighbours
would be most affected, similar concerns
were expressed by the representatives of
the Town of Newcastle and the adjacent
Township of Hope. Cons iderable  d i f f i cu l -
ty was foreseen in the mutual adjustment
of the incoming population and local re-
sidents due to changes in l i f e s t y l e s .
Concern was also expressed over t h e  i m -
pact of a possible “boom and bust” in the
region .

While there was some support for the
p r o j e c t , there were also many indications
o f  publ i c f e a r  a n d  a n x i e t y  a s s o c i a t e d
with the nuclear industry. This was com-
pounded by ENL’s past record with respect
to its management of the Port Hope refin-
ery wastes and the radon problems found
in the town of Port Hope. A  n u m b e r  o f
concerns were raised about the apparently
intimate re lat ionship b e t w e e n  ENL a n d
AECB and the d i f f i c u l t i e s  i n  o b t a i n i n g
monitoring information. These concerns
were heightened by the reve lat ion that
hydrogen fluoride (HF) emissions at Port
Hope have, on occasion, exceeded prov in-
cial standards. It was suggested that
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.

certain fluoride sensitive crops should
not be grown in certain parts of the buf-
fer zone.

3.5.7 Monitoring and Control

ENL outlined their proposals in general
terms since final decisions as to type
and frequency of monitoring would be
specified by regulatory authorities and
related to specific manufacturing process
information as provided in the safety re-
port. ENL proposed to start a baseline
monitoring program at the site in 1978 to
assess contaminant levels in the air,
water, biota and soil. ENL also plans an
intensive monitoring program during plant
commissioning followed by a more modest
continuing program based on normal oper-
ating experience.

Part of the monitoring program re-
sponsibility would rest with ENL, the re-
mainder with regulatory agencies such as
the Provincial Departments of Labour and
Environment. Since AECB has ultimate li-
censing responsibility for the facility,
monitoring results would be submitted to
the Board, which would then conduct
audits to ensure that corrective action,
if needed, was taken. ENL continually
stated that it intended to design the
project so that under normal operating
conditions all regulatory guidelines and
standards would be met. There would also
be a contingency plan designed to cope
with the worst possible upset conditions
that could be foreseen.

Since the proposals were stated in
conceptual terms, considerable discussion
centred on actual evidence from the Port
Hope refinery operations. Frequent ref-
erence was made to ENL's  past record in
waste management and to conflicting in-

formation concerning radiation monitoring
results. Numerous intervenors complained
that public access to monitoring data was
generally subject to such bureaucratic
buck-passing between ENL and AECB as to
make it virtually inaccessible. Again
the general fear of radioactivity was ex-
pressed, and a lack of understanding was
evident concerning the significance of
occasional results higher than prescribed
standards.

In response, ENL noted that at the
Port Hope refinery there were currently
committees which permitted a management-
union dialogue on plant working condi-
tions and ensured compliance with AECB
requirements. ENL accepted in principle
a proposal to establish a new monitoring
committee, with public representation,
for the new refinery.

3.5.8 Air and Water Qualitv

Technical witnesses at the hearings gen-
erally supported ENL's position that
there would be no significant effects on
air or water quality from the refinery
and no cumulative effects from the com-
bined operations of ENL and the Ontario
hydro plants at Darlington and Wesley-
ville. Hydrogen fluoride emissions, how-
ever, have exceeded limits on occasion at _
the Port Hope refinery. It was indicated ’
that this would restrict the growing of
certain crops in close proximity to the .
proposed plant. .

Eldorado's plans include technologi-
cal improvements to the new refinery to
reduce the possibility of accidental
emissions in excess of standards.

Some concern was expressed that Port
Granby is in an air shed that brings pol-
lutants from Toronto and as far away as
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Chicago and Detroit. Any increase in air
pollutants from local industrial activity
would be compounded by this long range
effect. On the other hand, air quality
could be degraded through process upsets
or accidents resulting in HF emissions,
and these could be exacerbated if unusual
atmosphere conditions existed at the
time.

Some effects on water quality from
the proposed waste management system
could not be evaluated with certainty.
However, with regard to the proposed re-
finery, water quality effluent controls
were found to be generally acceptable.

3.5.9 Imnact  on Health

Most of this discussion focussed on the
risks associated with radioactivity. ENL
pointed out that unlike some of the other
activities associated with the nuclear
fuel cycle, its operations were only con-
cerned with naturally occurring radioac-
tivity, principally uranium, radium and
decay products. According to ENL, han-
dling procedures would ensure that the
potential radiation exposure of either
plant workers or the general public would
be well within AECB-specified limits.
Reference was made to the fact that all
Canadians are exposed naturally to a
background level of radiation, probably
ranging between 100 and 200 mrem (1) Per
year. According to the International
Commission on Radiological Protection
(ICRP), members of the public in the vi-

cinity of a "radiation installation"
should not receive, on the average, more
than another 500 mrem per year. These
standards are derived from a linear dose
effect model which implies that there is
some biological dosage associated with
every incremental amount of radiation do-
sage no matter how small. Applying the
ICRP principle known as the "as low as
readily achievable" (ALARA), AECB has
adopted 1% of the maximum permissible
dose, i.e., 5 mrem per year, as the tar-
get figure for planning nuclear opera-
tions in Canada.

There was considerable debate over
the effects of low level radiation on hu-
mans. Studies were reported which indi-
cated that some researchers were discov-
ering identifiable effects at doses much
lower than ever previously documented.
Pleas were made to use the most stringent
standards possible. It was also sug-
gested that an elaborate medical record
linkage system needed to be established
to be able to contribute, over time, to a
better understanding of the dose-effect
relationship.

Despite the assurances provided by
ENL, there were concerns expressed about
the health risk in the plant and sur-
rounding community. With regard to plant
workers, ENL pointed out that at Port
Hope workers are required to pass a pre-
employment medical examination and to
submit to periodic examinations for ura-
nium and fluoride exposure. Persons
working in radiation areas are monitored

1
A Rem (roentgen  equivalent man> is a unit of measure for the dose of ionizing
radiation that gives the same biological effect as one rad of 250 kvp. X-rays. One
mrem is l/1000 of a rem
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cont inual ly  and the  p lant  i s segregated
into  zones  to  mainta in  contro l  o f  rad io -
active contamination. ENL p l a n s  t o  i n -
clude a more comprehensive plan f o r  t h e
new refinery.



4
Panel Deliberations
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4.1 INTRODUCTION

Through its deliberations following the
Phase 2 hearings, the Panel concluded
that there are five major issues sur-
rounding the Port Granby proposal. These
are discussed below.

With respect to the need for the re-
finery, the Panel concluded that ENL had
made a strong case as to the existence of
a "market window" to exploit. The pre-
cise timing of market opportunities, how-
ever, may be less certain than the ENL
projections. While ENL's proposal is
consistent with Canada's policy on urani-
um exports the Panel felt that the gov-
ernment should periodically re-examine
this policy, particularly in the light of
changing social, political and economic
conditions in Canada and world-wide.

The Panel was satisfied that there
is an adequate supply of uranium in
Canada to meet both domestic requirements
and exports as projected by ENL.

4.2 MAJOR ISSUES

4.2.1 Use of Agricultural Land

The Panel concluded that there is no com-
pelling reason why this project should
locate in an area which is now predomi-
nantly agricultural and which seems like-
ly to remain so in the foreseeable fu-
ture. Municipal, regional and provincial
plans confirm agriculture as the priority
use for the larger area of which the site
is a part. The Province's development
strategy, while promoting economic and
population growth in this larger area,
orients the growth to designated urban
centres and their immediate surroundings.
Locating the refinery at Port Granby,

therefore, would constitute a major in-
dustrial intrusion into an area substan-
tially committed to agriculture.

On the site itself, Eldorado pro-
posed that 127 ha (318 acres> would be
leased for agricultural use. The Panel,
however, doubts that this acreage would
be so used over the long term. Perceived
risks associated with the marketing of
agricultural produce from an area so
close to an uranium refinery could be one
factor in deterring prospective lessees.
Moreover, one accidental release of HF
from the refinery (or even the suspicion
of one> could have repercussions on the
surrounding area of sufficient magnitude
to seriously dissuade farmers further.
Such a release also could result in AECB
restricting agriculture on the site.
Furthermore, from evidence elsewhere,
there is considerable doubt that either
the lessor or lessee would maintain the
land to ensure maximum agricultural pro-
ductivity, considering the foregoing and
the added uncertainty of tenure.

The project would not simply remove
a few acres of prime agricultural land.
More significantly, it would establish a
trend away from agriculture to industry,
thereby endangering the future agricul-
tural use and productivity of a much lar-
ger territory. Documented experience
clearly demonstrates the vulnerability of
agriculture to displacement by other
uses, especially where it comes into con-
flict with industry, urban development l

and rural non-farm uses (hobby farmers,
for example). It takes relatively little
to discourage farm operations. .The real
culprit is the process of land fragmenta-
tion that occurs when agricultural land
starts to be used for non-agricultural
purposes, and when increased trading in



31

agricultural land raises its price to the
point where farming becomes uneconomical.
On a purely economic analysis basis, the
loss of agricultural productivity of the
land in question, over the lifetime of
the refinery (and perhaps considerably
longer), may well be comparable with the
marginal costs of locating and operating
the refinery on non-agricultural land.

Industrial activity on the ENL site
could lead the Regional Municipality, in
its "special study", to conclude that in-
dustrial zoning was inevitable for the
area. Further industrial pressure could
result in the extension of this zone, es-
pecially if adjoining lands became less
attractive for agriculture. The agricul-
tural community, then, could well disin-
tegrate.

The risk of this occurring seems
considerable and unnecessary to incur.
Information presented at the hearings in-
dicated no pressing need to locate the
refinery on agricultural land. In fact,
alternative sites either on non-
agricultural land, or on significantly
less productive agricultural land, were
judged by ENL's consultants to be accept-
able. Similarly, the refinery serves no
specific local need as its production is
solely for export.

The Panel concluded, therefore, that
the potential loss of high quality agri-
cultural land would be unnecessary, and
even reckless, particularly in light of
the growing concern by the Canadian and
Ontario governments over this issue.
Ontario is already a net importer of
food, and this trend will continue. Ad-
ditionally, locating the project on non-
agricultural land would have the advan-
tage of contributing economic benefits to
Canada while preserving the agricultural

base and rural character of Port Granby.
Finally, the Panel felt that a fed-

eral agency using prime agricultural land
for industrial purposes would set a poor
example, especially when other options
exist.

4.2.2 Waste Management

With respect to ENL's waste management
proposal, the Panel decided to evaluate
only its adequacy as a storage facility.
This was acceptable to ENL and consistent
with the position announced by the Atomic
Energy Control Board. In fact, ENL indi-
cated that it would want to review care-
fully its waste management proposal to
see if alternative techniques might be
available which would meet "storage" re-
quirements more economically. The Panel
noted ENL's commitment to submit any sig-
nificantly different waste management
proposal to a public hearing. This could
take place under the aegis of the Atomic
Energy Control Board.

The problems associated with the un-
certainty of predicting bluff erosion and
long-term seepage of contaminants into
underground water systems become rela-
tively less important when viewed over a
time-span of 30-50 years instead of the
thousands of years originally envisaged.

Nevertheless, even as a storage sys-
tem, there remain a large number of un-
knowns that affect the acceptability of
the proposal. Bentonite clay has been
known as a sealant for at least ten years
but has never been used routinely as a
waterproof blanket anywhere in the world.
It has been a successful sealant under
municipal land fill sites, but it has on-
ly been used in this way for a few years.
Scientific data on its use is sparse and



pilot experiments have not been carried
out. Eldorado proposed to modify the
bentonite with the addition of sand. This
mixture, it was indicated, would be a
better sealant. No long-term test re-
sults are available to confirm this.

Eldorado proposed to protect the in-
tegrity of the bentonite blanket with an
overlay of 1.7 metres of fill to reduce
the risk of penetration by roots and by
burrowing animals. There was no evidence
that this would ensure the integrity of
the blanket. Furthermore, the effects of
freak weather situations such as pro-
longed drought, freezing, or wet condi-
tions cannot be determined without exten-
sive field testing. It was indicated by
ENL that, eventually, the bentonite blan-
ket probably would break down, but that
any resultant escape of pollutants would
be insignificant.

The area's complex hydrogeology
casts further doubt on the validity of
the waste management proposal. Prelimi-
nary data collected by ENL's consultants
confirmed that the hydrogeology of the
area is complex and that more complete
information would require detailed and
expensive studies. The proposal to lower
the water table at the waste site appears
feasible, but routine monitoring would be
required to ensure that the procedure was
working properly. In the event of seep-
age of pollutants into the groundwater,
the flow appears to be generally toward
the Lake, rather than toward neighbouring
lands.

The Panel felt strongly that an ac-
ceptable storage method would necessarily
involve continuing accountability by
means of comprehensive input records, de-
tailed monitoring, and the development of
both contingency and retrieval plans. As

no method of permanent disposal is yet
known or in use, accurate records and
identification of wastes are essential
for any retrieval operation. The Panel
does not believe, however, that mixed
wastes can be satisfactorily buried in
trenches for subsequent retrieval and
further processing.

The Panel felt that if ENL had
earlier received and accepted the AECB
position on the classification of the
proposed waste management facility as
storage, ENL probably would have proposed
an entirely different system.

AECB indicated that the new proposal
could only be regarded as storage. ENL,
for that reason, noted that there would
be little point in moving the existing
waste from its current storage site to
another storage site. Consequently, the
Panel, in its deliberations, considered
the proposed waste management system sep-
arately from the existing waste manage-
ment facility at Port Granby.

4.2.3 Social Concerns

The Panel reviewed the many potential so-
cial and community effects of the project
identified during the hearings and noted
that there were three main groupings: the
public's perception of the nuclear
industry, their perception of ENL's past
performance, and the possible effects on
the existing quality of life in the area
surrounding the project. .

A significant portion of the local
public apparently regards the nuclear in-
dustry with fear and suspicion. This
feeling appears to be compounded by the
perception that the regulatory agencies
are "captive" of the nuclear industry and
that, together, they conspire to deny the



public access to data which could be used
to reveal unacceptable situations. In
addition, problems arising from
Eldorado's Port Hope operations have
fueled  peoples' concern that ENL's oper-
ations are unhealthy and that problems
will continue to occur with this indus-
try. "Actions of the past speak louder
than promises for the future."

Difficulties have arisen with waste
management at existing storage sites in
the area, which led to polluted streams
and the death of cattle. Fill from past
Port Hope refinery operations, used
around buildings in the town, caused ex-
cessive radon gas buildup. These prob-
lems have been transposed into concerns
about the Port Granby proposal.

Potential adverse changes to the ex-
isting quality of life, attributable to
the proposal also concerned the Panel.
This concern would have been less if com-
munity and regional planning called for
such changes in any event. As this does
not appear to be the intent of the muni-
cipal and provincial authorities, the
Panel gave close attention to studies of
community/social impact and the views of
local people and their representatives in
this regard.

While the Panel accepted ENL's dif-
ficulties associated with attempts to re-
liably predict traffic patterns, it felt
that more could have been done to deter-
mine this before the hearings opened.
There were also concerns expressed about
the pressures for change in existing rur-
al lifestyle, as well as the impact on
surrounding communities in terms of pres-
sure for housing and municipal services
that would be needed to support the work-
force for plant construction and oper-
ation.

Opinions of those living outside the
area immediately affected by the project
were somewhat more favourable to the pro-
posal.

4.2.4 HF Emissions

After examining possible effects of the
refinery on the surrounding area, the Pa-
nel concluded that a major problem could
exist with HF emissions. ENL indicated
that it would install new equipment to
ensure that normal discharges would be
well below prescribed limits and that ac-
cidental emissions would be unlikely to
occur. HF would be closely monitored
both within the plant, by ENL, and in the
area, by the Ontario Ministry of the En-
vironment.

In relation to public fears and per-
ceptions of the industry, however, an ac-
cidental release of HF, or even the first
hint of such a release, would create
problems. Crops in the buffer zone would
be suspected of contamination as would
those in the immediate area. A long and
costly effort would be required to prove
or disprove the extent and effects of an
accidental release on neighbouring agri-
cultural activities. In addition, the
possibility exists for HF fumigations to
occur at distances up to 60 to 100 km
downwind from the proposed site.

Despite the best efforts of Eldora-
do, it is not possible to guarantee that
there would be no accidental release of
HF. Problems with HF and its effect on
agriculture are known to have developed
elsewhere and there appears to be no need
to run these risks in the agricultural
area proposed for the refinery, when al-
ternative sites on non-agricultural land
are available.
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4.2.5 Monitoring

In its consideration of the monitoring
requirements for the project, the Panel
agreed that there were several distinct
phases which had to be considered: base-
line monitoring, intensive monitoring at
the commissioning stage, normal opera-
tional monitoring, contingency monitoring
in the event of upsets, and residual mon-
itoring on decommissioning. In the view
of the Panel, it was unrealistic to ex-
pect ENL to provide more details than it
possessed at this stage of the plant de-
sign. The Panel was, however, concerned
about the extent to which the public
would be involved when detailed proposals
are submitted as part of the AECB licens-
ing procedure. The Panel recognized that
there is a legitimate question of propri-
etary rights with respect to the manufac-
turing process and that this is intimate-
ly tied up with the estimates of emission
discharges. Nevertheless, the Panel
feels that some method must be found to
conduct a public review of the detailed
monitoring proposals without compromising
legitimate proprietary rights.

Despite the claims by ENL, and by
the nuclear industry generally, that nu-
clear energy is and should be treated
like any other industry, it is apparent
that there is still widespread apprehen-
sion in the public's mind. The Panel
feels that one way to help overcome this
is to create a much more open communica-
tions process. For example, a public re-
view of the detailed monitoring proposals
would be one step in the right direction.

Another step would be a more consci-
entious attempt to provide a readable but
authorative description of how radiation
and radioactivity standards are developed

and what the significance is of occasion-
al findings which exceed such standards.

The Panel was disturbed, however, by
the apparent reluctance of ENL and AECB
to publish monitoring results. The Panel
believes that ENL now recognizes this
problem. As a means of making monitoring
data available and reassuring the public
as to the safety of the plant and waste
management facility, Eldorado agreed to
consider the establishment of a monitor-
ing committee. This idea, presented at
the hearings, might be elaborated into a
committee with representation from the
main parties concerned: ENL, AECB,
elected local officials, labour, and the
local public. Such a committee, for
which there is some precedent elsewhere,
would receive and disseminate monitoring
data, assist in its interpretation, and
provide feedback on corrective measures
taken.

The Panel is confident that the com-
bination of a public review of the moni-
toring proposals at the licensing stage,
the publication of the description of the
standards-setting process, and public
participation in the proposed ENL Moni-
toring committee, would go a long way to
improving public confidence in ENL's
operations.
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5.1 INTRODUCTION

Although the project was submitted as one
consolidated proposal (refinery plus
waste management site), the Panel, in
arriving at its conclusions, considered
the components separately, prior to
reaching a decision on the project a a
whole. The components of the proposal
are:
1. refinery and plant process;
2. waste management system, and
3. site of refinery and waste management

facility.
This analysis led to the overall

recommendation that this proiect not be
allowed to proceed at the Port Granbv.
Ontario location.

5.2 RATIONALE FOR RECOMMENDATIONS

5.2.1 Refinerv and Plant Process

Conclusion: The refinery and plant pro-
cess are acceptable if certain conditions
are met and provided an acceptable site
can be found.

Reasons:
(a> A refinery of this nature would yield

a positive economic benefit to
Canada.

(b) Eldorado's proposal is consistent
with Canada's current policy that
whatever uranium is exported be pro-
cessed to the most advanced form pos-
sible in Canada.

cc> On the basis of the information sup-
plied, which was examined at the pub-
lic hearings, the Panel does not dis-
agree with ENL's predictions that
indicate a significant future export
market for UF6.

(d) There appears to be an adequate ura-
nium supply in this country both for
Canada's own needs and for export.

(e> The Panel accepted ENL's statements
concerning the preferred manufactur-
ing process.

(f) The Panel believes that ENL's de-
tailed Safety Report, required by
AECB, would have to substantiate its
claims concerning discharge limits
and operating procedure.

(g> The levels of radioactivity involved
in the plant process are expected to
be very low, as are the public and
worker risks associated with radioac-
tivity and radiation exposure.

Recommended Conditions:

(a) Provision should be made by AECB for
a public review of the non-
proprietary information contained in
the Safety Report required prior to
licensing.

(b) Comprehensive baseline monitoring
should be conducted prior to such a
plant going on-stream. A more exten-
sive monitoring program should be
conducted during start-up, followed
by normal or routine monitoring dur-
ing plant operations. A monitoring
program for contingencies and a plan .
for decommissioning monitoring should
also be made known. Monitoring pro-
grams should include social and com-
munity data on such matters as the _
ongoing effects of the refinery oper-
ation on the neighbouring community,
requirements for public services and
facilities, and associated municipal
costs.

(c> A joint ENL - public monitoring com-
mittee with representatives from the
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key parties concerned, should be es-
tablished prior to the start up of
monitoring programs as defined in (b)
to ensure that data from such moni-
toring programs is made public on a
regular basis, and in a form that is
readily understandable and interpret-
able.
A comprehensive employee health moni-
toring system should be introduced
and should include provision for
post-employment follow-up to aid in
the detection of any future health
trends. Ultimately, such records
should be linked to a country-wide
medical records system which includes
information on occupational and envi-
ronmental exposure conditions.
Well-publicised contingency plans for
workers and the public should be pro-
duced by ENL. Trial runs should be
conducted on a regular basis.
ENL should produce explicit plans for
plant decommissioning as part of its
licensing applications.
Research should be conducted by ENL
into the separation and recovery of
uranium, thorium and radium from pro-
cess raffinate to reduce the volume
and hazards of waste management prod-
ucts.
Federal and provincial agency respon-
sibilities for monitoring and en-
forcement should be clarified.
Buffer or exclusion zone guidelines/
standards for such refineries should
be developed by AECB.
Random, on-site plant inspections by
AECB and other regulatory agencies
should be carried out.

5.2.2 Waste Management System

Conclusion: As a means of temporary
storage (30 to 50 years) the proposed
system is unsuitable because of unknown
reliability and costs, engineering diffi-
culties and the need to retrieve the
stored material.

Reasons:

(a) Ease of retrievability is crucial in
a storage system. This, in turn, im-
plies comprehensive records and de-
tailed monitoring. The proposed bur-
ial system does not lend itself to
the retrieval of high volume, low
level contaminated wastes which may
require further processing. The
costs of such an operation are espe-
cially difficult to quantify but are
expected to be unnecessarily high.

(b) The proposed waste management system
has never been used elsewhere for the
purpose proposed by Eldorado and lit-
tle experimentation has been done.

cc> The hydrogeology of the site is com-
plex and difficult to determine with
certainty. Such a situation does not
lend itself with ease to a safe waste
management system using an untested
bentonite blanket proposal.

(d) Due to the above difficulties the
proposed system would not be readily
transferable to any other proposed
site.

With regard to any other waste management
system proposed by ENL, the conditions
the Panel would apply include:

(a> That ENL agrees to hold public hear-
ings.
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(b) That a continuous, comprehensive mon-
itoring program be installed.

(c) That any untried system that is pro-
posed should be subject to trial per-
iods and adequate experimentation
prior to acceptance and operational
use.

5.2.3 Refinery Location

Conclusion: the proposed Port Granbv lo-
cation for the refinerv is not accentable
and, in the absence of the refinery the
site should not be used solely for anv
new waste management facility.

Reasons:

(a) The refinery would have an overall
negative impact on the local area.
While the refinery would produce an
overall positive economic benefit to
Canada, these benefits would not ac-
crue to the local area. There is no
compelling need to locate the refin-
ery in this area or, in fact, on
agricultural land.

(b) The local area has high, long term
potential as an agricultural area.
The lakeshore belt in which the site
is located has a longer growing sea-
son than equivalent land only a few
miles to the north because of the
moderating effect of the lake.

(c> The proposal represents an intrusion
into an area where the present and
future character will be rural and
favour agriculture. In fact, the
proposal does not conform to the re-
gional plan and is in conflict with
the provincial policy for agricultur-
al lands of this quality and loca-
tion.

(d) The proposal would represent another
incremental reduction in Ontario's
viable agricultural base, and at a
time when projections already show an
increasing requirement to import
food.

(e> There is considerable uncertainty
about the continued utilization of
land within the buffer zone for agri-
cultural purposes.

(f) Constraints placed upon the types of
agricultural crops that can be grown
due to the potential release of HF
emissions increase the level of pub-
lic concern about the proposal.

(g> Once initiated, a trend away from
agriculture is like a chain reaction
with consequential effects on land
costs, lifestyles and the general
rural character of the area.

(h) A federal agency should not be seen
as contributing to the development of
such a trend.

With regard to any other locations pro-
posed by ENL for such a project condi-
tions the panel would recommend include:

(a) That agricultural land not be used
unless there are exceptionally com-
pelling reasons to the contrary.

(b) In the ENL proposal the social and
community impacts on the local area .
were not covered adequately. Any new
proposal should include a more com-
prehensive analysis of the antici- -
pated impacts on the local community
and evidence that its concerns have
been taken into account.

(c> Any new proposal should be consistent
with regional and provincial planning
policies as well as with guidelines
issued by regulatory agencies.
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(d) The  Panel  fee ls  a  bet ter  s i te  would
be  an  ex is t ing  industr ia l  area  or  an
industrial park on land u n s u i t e d  t o
agr icul ture .
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Supplementary
Recommendations-
Conclusions



The following additional conclusions and
recommendations were reached by the Pa-
nel.

6.1 THE ELDORADO PROPOSAL

6.1.1 AECB should issue guidelines for
site selection to those industries it li-
cences.

6.1.2 AECB should also issue guidelines
for storage of low-level radioactive
wastes, as it is difficult for a company
to design a waste storage system without
such guidelines.

6.1.3 AECB should clarify the roles and
responsibilities within the nuclear in-
dustry in designing acceptable storage
and disposal systems, particularly with
regard to care and security of stored
waste after an associated nuclear facili-
ty is decommissioned.

6.1.4 The existing waste management site
at Port Granby should be removed at some
future time.

6.2 THE ENVIRONMENTAL ASSESSMENT REVIEW
PROCESS

6.2.1 In order to avoid potential con-
flicts of interest, or the perception by
the public of such conflict, neither the
proponent, nor representatives of regula-
tory agencies which have a close rela-
tionship to the proponent, should serve
as members of Environmental Assessment
Panels.

should be conducted by the proponent, all
levels of government, and the regulatory
agency to assess the actual impact and
recommend mitigative measures, as well as
to serve as a guide for future projects.

6.2.3 The Federal Environmental Assess-
ment Review Office should evaluate the
usefulness of the Panel's recommendations
and the degree to which they are accepted
and implemented.

6.2.4 The Panel members each spent over
forty man-days on this project. There is
concern that the selection of future Pa-
nel members will be difficult because of
time requirements and the fact that all
Panel members have regular jobs that must
also receive attention. A process of
secondment of Panel members is recom-
mended.

6.2.5 Staff of government agencies act as
advisors to the proponent, reviewers of
the EIS and technical witnesses. These
roles can cause confusion, and some sus-
picion in the minds of the public. In
addition, time and resources required to
carry out these roles place an added
strain on already limited budgets and
manpower. Government agencies should
therefore clarify their roles with re-
spect to their involvement in the EAR
process.

6.2.6 It is recommended that all future
Panels include members who are not public
servants.

6.3 FUNDING
6.2.2 For any project which proceeds and
which may have social and environmental
impact, coordinated follow-up studies

Despite good intentions and much hard
work by individuals and interest groups
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during the two phases of the hearings,
the effectiveness of their participation
was inhibited by a lack of financial
means to do the job. This was particu-
larly true of those'persons and groups at
the local and regional level - those most
likely to be affected by the project.

The Panel, therefore, recommends
that a proposal be drafted by the Federal
Environmental Assessment Review Office to
provide funding and other assistance for
the public participating in Panel re-
views. Such a proposal should define
which groups and individuals should be
eligible for funding, the most suitable
method(s) by which funding can be made
available, rationale for such recommenda-
tions and the criteria for allocating and
auditing such funds.

The objectives of such a proposal
should be to:
a> Ensure that interested parties in Pa-

nel reviews can competently present
their ideas and opinions to panels.

b) Enable those parties who would not
otherwise have adequate resources at
their disposal to:
i> organize themselves to effec-

tively present their viewpoints;
ii) discuss their views with Panels,

proponents, and technical ex-
perts at the level of expertise
normally required in such envi-
ronmental assessments and re-
views.



J J.S. Uenavic, Prgsident- Chairman
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develop its radiation protection program.
He was granted educational leave (1954-
57) to obtain his Ph.D. from the Depart-
ment of Medical Physics at Leeds Univer-
sity, England. He was appointed Chief,
Radiation Protection Division in 1961,
Director, Environmental Health in 1968,
and Senior Assistant Deputy Minister
(Health) in 1971. He had a sabbatical
year at the National Defence College of
Canada (1972-73), and was appointed Di-
rector, International Programs Branch,
Fisheries and Environment Canada in Sep-
tember 1973, and Director General, Liai-
son and Coordination Directorate in Feb-
ruary 1976. He has served as a member of
the World Health Organization's Expert
Panel on Radiation and has acted as an
advisor to the World Health Organization
at meetings in Vienna, Rome and
Singapore. He now serves as a member of
the World Health Organization's Expert
Panel on Environmental Health.

His work assignments have included
the development of a national film-badge
personal radiation monitoring system, the
design and installation of a high sensi-
tivity "whole body" counter for the di-
rect measurement of radioactivity in hu-
man beings, the development of the
national radioactive fallout monitoring
program, and leadership in the prepara-
tion of the Radiation Emitting Devices
Act and the Clean Air Act. He is partic-
ularly interested in the development of
techniques to contribute to the rational-
ity of decision-making.

He has assisted in the preparations
for and participated at the United Na-
tions Conference on the Human Environment
in Stockholm, June 1972. He has also
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participated in and frequently led Cana-
dian delegations to meetings of the Se-
nior Advisers to ECE Governments on Envi-
ronmental Problems, the Governing Council
of the United Nations Environment Pro-
gramme, the International Coordinating
Council for the Unesco Programme on Man
and the Biosphere, and the OECD Environ-
ment Committee.

He has published a number of papers
and prepared internal reports on a wide
range of radiation and environmental mat-
ters.

CLEMENT W. CHENG, Canada Centre for In-
land Waters, Department of Fisheries and
the Environment.

Clement W. Cheng graduated with a
B.Sc. degree in Civil Engineering and
subsequently completed two masters degree
programs specializing in the areas of hy-
drology, limnology, and coastal and sani-
tary engineering. He has worked in the
field of engineer consulting prior to his
present position as environmental and wa-
ter quality engineer with the Department
of Fisheries and Environment. His work
experience covers a wide range of activi-
ties in several disciplinary areas. He
has undertaken engineering designs and
studies in various aspects of environmen-
tal protection including waste dispension
in water bodies, thermal pollution con-
trol, water quality surveillance, water
and wastewater treatment, and shoreline
protection. He has considerable experi-
ence in conducting environmental assess-
ment of proposed projects related to
coastal and power developments and in re-
viewing environmental assessment reports
prepared by the project proponents of
these developments. He is responsible

for the management and coordination of
several multi-disciplinary and multi-
agency projects and programs in Ontario.

ELLAN 0. DEROW, Department of Sociology,
McMaster University.

Professor Derow is an instructor in
sociology at McMaster University. She
teaches urban and environmental sociolo-
gy, the sociology of the family and soci-
ological research methods. In 1976 she
conducted research on methodological as-
pects of social and economic aspects of
Environmental Impact Assessment under the
sponsorship of the Ontario Ministry of
the Environment. This project culminated
in the report, "Social Components of En-
vironmental Impact Assessment".

Currently Professor Derow is con-
ducting research on the impact of govern-
mental assistance in neighbourhood im-
provement schemes, varieties of public
participation in Environmental Impact
Assessment and reconstruction of popula-
tion profiles. Professor Derow completed
her Ph.D. at the University of Toronto in
1978. Her dissertation was on the impact
of female employment on time budgets and
use of urban environment of 584 Toronto
families.

Recently she has helped prepare a
feasibility study

.
for a multi-service

centre in the Kirkendale-Strathcona area
of Hamilton. She is a member of the
Canadian Sociological and Anthropological *
Association, Environmental Section of the
American Sociological Association, Inter-
national Sociological Association, Cana-
dian Futures Society and International
Society for Technological Assessment.
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REG LANG, Faculty of Environmental
Studies, York University.

Reg Lang, since July 1971, has been
an Associate Professor in Environmental
Studies at York University where he
teaches urban-regional and environmental
planning, env ironmental assessment
related subjec ts. He has extensive

and
ex-

perience as a professional planner, engi-
neer, administrator and consultant at all
three government levels in various parts
of Canada. From 1965 to 1971, he was
Director of Community Planning, Nova
Scotia Department of Municipal Affairs,
in charge of a 20-25 person multi-
disciplinary planning group active
throughout the province. Before that, he
worked as a planner for Central Mortgage
and Housing Corporation in Halifax and
Ottawa, and as a sewer and water design
and construction engineer with the City
of Regina Engineer's Department. As a
consultant, his recent clients have in-
cluded Fisheries and Environment Canada
(Environmental Assessment Panel), the
Royal Commission on Electric Power Plan-
ning, the Town of Oakville, the Ontario
Planning Act Review Committee and the
Regina Rail Relocation Project; he is al-
so active as a voluntary advisor to com-

. munity groups. His cur rent research ac-
tivities focus on a maj or s tudy of envi-
ronmental planning.

DAVID SCOTT, Fisheries and Marine Ser-
vice 9 Department
Envi ronment.

of Fisheries and the

Doctor Scott graduated from the
University of British Columbia with a
doctorate in zoology in 1955. Before
joining the Department of Fisheries and

the Environment, he worked as an assis-
tant biologist for the Qugbec Department
of Maritime Fisheries and later as an
assistant fisheries biologist for the
British Columbia Game Commission.

From 1956 to 1964 Dr. Scott was an
associate scientist with the Fisheries
Research Board of Canada. He later be-
came a senior scientist with the Board
before becoming a research scientist with
the Fisheries and Marine Service in 1970.

Dr. Scott is a working member on the
Federal-Provincial Task Force on Strate-
gic Planning for Ontario Fisheries and
has been a senior referee for the Journal
of the Fisheries Research Board of Canada
since 1966. He is also an associate edi-
tor for ichthyology with The Canadian
Field-Naturalist.

KIM SHIKAZE, Environmental Protection
Service, Department of Fisheries and the
Environment.

Mr. Shikaze was born in British
Columbia, but grew up in Southwestern
Ontario where he attended high school in
Learnington. Mr. Shikaze graduated from
the University of Toronto with a Degree
in Chemical Engineering in 1959 and ob-
tained a Masters Degree in Sanitary Engi-
neering in 1961.

From 1959 to 1971 he was employed
with the Ontario Water Resources Commis-
sion (now Ministry of the Environment)
involved initially in the Research Branch
in the evaluation of pollution control
equipment and processes and then in the
Industrial Waste Branch involved in many
facets of industrial pollution control.

In November 1971, he joined the Fed-
eral Department of the Environment, Envi-
ronmental Protection Service in Ottawa.
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In January 1974 he transferred to the De-
partment's Ontario Regional Office when
it was established and is currently the
Director of the Environmental Control
Branch in the regional office having a
responsibility for all facets of the fed-
eral environmental control programs in
Ontario.
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APPENDIX V - GUIDELINES TO PREPARE AN ENVIRONMENTAL IMPACT STATEMENT
FOR THE PROPOSED ELDORADO NUCLEAR URANIUM REFINERIES

Introduction

The guidelines provide an outline for the
environmental impact statement to be pre-
pared by Eldorado Nuclear Limited for its
proposed plant expansion in Ontario and
Saskatchewan. The requirements in these
guidelines are presented in a manner that
will lead to a totally objective review
of the anticipated effects of the project
on the recommended site from an environ-
mental standpoint. Basic information on
the need for the facilities in the form
of details on the plant and its dis-
charges is necessary to establish what
will cause possible impacts on the envi-
ronment. These are the requirements of
Sections 1 and 3. Section 2 includes a
discussion of the alternative sites con-
sidered and the rationale for arriving at
the recommended site. Section 4 is an
inventory of the environmental features
and/or factors that must be considered in
detail for the site. Section 5 is the
assessment of the environmental impact by
applying the basic plant information in
Section 3 against the environmental in-
formation in Section 4 for the site.
Section 6 identifies the basic informa-
tion which should be included in the
Overview Statement.

It is essential that all pertinent
data be provided in the statement as a
whole, and the proponent is encouraged to
apply appropriate alternative methodolo-
gies in determining and assessing the en-
vironmental impact of the site.

1. Rationale for Project

1.1 Describe purpose and need for pro-
ject.

1.2 Briefly:

a> Outline alternatives already consid-
ered. (For example, why not expand
at present location; were a number of
smaller plants considered, etc.?)

b) Summarize:
i> the reasons for elimination of

alternatives;
ii) the reasons for selecting the

proposed alternative over elimi-
nated alternatives.

2. Consideration of Alternative Sites

An environmental review shall be provided
of the alternative sites that were con-
sidered, the reasons why they have been
eliminated from further consideration
and/or why the site selected was the pre-
ferred alternative. (Note: supporting
reports, studies etc. should be referred
to or appended.)

3. Project Description

3.1 Describe the type of plant includ-
ing:

a> the output products proposed for:
i> initial production
ii> anticipated or potential future

production
b) a description of the processes pro-

posed for both initial and antici-
pated future product production in-
cluding process flow sheets, material
inventories, transfer mechanisms,
waste management, etc.

3.2 Describe the development schedule
including:
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a) details on the initial size of the
plant

b) schedules for development to ultimate
size

c> introduction dates for future new
products (if available).

3.3 Identify the personnel requirements
including:

a> number and phasing of work staff re-
quired including their qualifications
and the expected origin of these
staff ( e . g . are they local resi-
dents?).

b) any special infrastructure require-
ments (e.g. social infrastructure -
housing, recreation, services such as
sewer, water, emergency, etc.).

3.4 Identify the input resources re-
quired including quantities and quality
of:

a> raw materials such as yellow cake,
(to include its concentrations of ra-
dionuclides and variations in its
chemical characteristics), the method
and location of storage sites.

b) process chemicals
c> water supply - cooling, sanitary and

other
d) energy including fuel and electric

power
e> transportation in the form of rail,

road, water, etc.

3.5 All output from the plant including
plant product and waste materials whether
managed or not

i)

ii>

iii)

iv>
v>

b) shall
i>

ii>
iii)

iv>

v>

vi>

vii)

viii)

liquid effluents such as
- sanitary wastewater
- process wastewater
- plant and surface runoff
- cooling water
- etc.
gaseous emissions from
- cooling
- ventilation
- plant processes
- from any other source
solid waste materials
- from plant processes
- as a result of treatment
- from any other source
noise generation; and
any other discharges
be detailed with respect to:
their source within the plant
processes
rate of discharge
periodicity (i.e. whether it
is continuous, intermittent or
otherwise)
specific resource requirements
such as land area, etc.
monitoring and control
measures proposed
quality and concentration both
before and after controls that
are proposed including infor-
mation on chemical, biological
and thermal characteristics
radionuclides and their con-
centrations in solids and li-
quids, and the associated ra-
dioactivity
principles of contingency mea-
sures proposed for upsets and
spills and the consequences of
such releases.

a> shall be identified and quantified
including all
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3.6 Plant life expectancy shall be out-
lined with consideration given to:

a> the impact that disposal of materials
on the property might have with re-
spect to future land use capability.
(Some indication of the physical,
chemical, biological and radiological
surveillance proposed in this regard
shall be provided.)

b) abandonment, subsequent or alterna-
tive uses.

3.7 Any other factors judged signifi-
cant.

4. Environmental Data Requirements

This section provides an outline of the
requirements for environmental baseline
data on resources or conditions that
could conceivably be effected by the pro-
ject. The following requirements are by
no means all inclusive and the proponent
is encouraged to bring forward any other
environmental features and/or factors
that he feels may be significant during
the course of the study.

sition, characteristics and
distribution.

c> information on local pedological phe-
nomenon including:
i> soil structure and stability
ii) porosity
iii> permeability
iv> ion exchange capacity

d) information on seismic activity.

4.2 Air

Information is required respecting:
a> baseline meteorological data includ-

ing:
i> climatic information
ii> wind speed, direction and fre-

quency
iii> mixing heights and inversion

probability
iv) air mass stability
V> predictiveness of climate
vi> etc.

b) air quality data within the area of
potential impact

c> other sources of air pollutants in
the area

d) phytotoxicological information if
available.

4.1 Soil and geology
4.3 Water

a> a physiographic description includ-
ing:
i> topography
ii) drainage patterns
iii> any unique features

b) information on local geological fea-
tures including:
i> hydrogeology
ii> bedrock depths and types
iii> specific properties such as

faulting
iv> surficial deposits their compo-

a> surface water
i> for flowing streams and small

enclosed water bodies the sea-
sonal variations in
- rate of flow
- level
- quality
- etc.

ii> for larger water bodies such as
the Great Lakes, littoral
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drift, shoreline erosion and or
accretion

iii) for all surface waters it will
be necessary to establish:
- lake or river bottom topog-
raphy and impact of any pro-
posed alterations

- sedimentation characteristics
- the effective mixing that can
be accomplished on the efflu-
ent in receiving water

- ice - cover
- duration
- thickness
- movement
- the influence of other

sources of water pollu-
tants in the area

- any currents and their
variation

- seasonal variations in
the thermal regime

- etc.
iv) inventory of peripheral surface

water
b) Ground water - Information shall in-

clude:
i>

ii)

iii)

iv)

V>
vi>
vii)

depth of water table, ground
water/aquifer locations
local and regional ground wa-
ter uses
underground flow in terms of
both vertical and lateral
movement on a local and re-
gional basis
seasonal water level varia-
tions
water quality
quantity
characteristics of the acqui-
fer in terms of transmissivi-
tY9 storage and whether it is
confined or unconfined

viii) identification of recharge and
discharge areas.

4.4 Biota

a> aquatic life
i> shall be documented with spe-

cial emphasis on those areas
that would be directly affected
by water intakes and/or dis-
charges

ii) documentation shall include:
- species occurrence
- species abundance
- the role of the affected re-

gion in the life cycle of the
species (i.e. spawning areas,
wintering areas, migration
and staging areas, etc.)

- information on unique habitat
- rare and endangered species

identification
- potential biomagnification

iii) the temperature requirements
including a range of tempera-
ture tolerances should be de-
veloped based on the level of
activity and the life stages of
the aquatic life at various
times of the year.

b) Terrestrial
i> terrestrial ecosystems shall be ,

identified as to their:
_

- composition
- interdependencies
- requirements

l- degree of sensitivity to the
various kinds of discharges
to be expected

- potential for biomagnifica-
tion

ii) unique or sensitive habitat
areas such as migration routes,
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corridors etc., shall be iden-
tified

iii) any rare or endangered species
shall also be identified.

h) town and regional plans
i> any other information seen to be of

consequence.

4.7 Noise
4.5 Land and Water Uses

This section shall include:
a> an inventory of present and potential

land and water uses
b) any zoning regulations and/or offici-

al plans for the area pertaining to
land or water use

c> potential use conflicts or use re-
strictions

d) land uses such as recreational, resi-
dential, industrial and agricultural
(in production or out of production)
both existing and potential

e> historical and archaeological infor-
mation on the area

f) details respecting forestry, mining
and reserves etc.

g) use level and value of the sport and/
or commercial fisheries

h) any other information seen to be of
consequence.

4.6 Social and community factors

Information required shall include:
a> population; regional and local

_ b) population distribution
c> labour availability and type
d) approximate wage levels in the local

_ community
e> education
f> social and recreational resources
g) transportation routes - including

identification of sensitive areas
with respect to possible spills of
harzardous substances etc., and other
environmental effects e.g. noise

Information shall be provided to the ex-
tent possible on background levels in
each of the area studies.

5. Assessment of Environmental Imnact

5.1 Summarize the effect of the project
on the environment as identified above.

5.2 Note the environmental impacts that
can be minimized by using good environ-
mental design, and evaluate the antici-
pated eventual status of the impacts.

5.3 Identify and quantify all residual
short and long term impacts, both posi-
tive and negative; including those where
there is no mitigation proposed or where
mitigation may fail or be only partly ef-
fective.

5.4 Based on the foregoing, determine
the total environmental impact of the
project including those impacts which may
be cumulative and/or synergistic.

6. Overview Summary

The overview summary should consolidate
the important findings of the report and
should be written in such a manner as to
allow reviewers to focus immediately on
items of concern. It should be written
in terms understandable to the general
public and in a format that allows it to
be extracted directly for publication by
the media, or for use bY senior
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executives requiring a quick appraisal of
the situation.

The overview summary should briefly
describe the project, the probable major
environmental impacts, the ameliorating
and mitigating measures to be implemented
by the assessor, and the significance of
the residual unmitigated environmental
impacts. Any aspects of the development
which might stinrmlate  public concern
should be described with particular clar-
ity. The summary should also clearly
identify data gaps or knowledge defici-
encies, and the limitations they have
imposed on the Environmental Impact
Statement.

.
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