








RADIATION SAFETY AND ADVANCES

10:30 Paper 4918

SOLUBILITY OF RADIONUCLIDES IN SIMULATED LUNG
FLUID

G. Tairova', M. Boucher!, K. Toews?, M. loffe’, J. Takala?, M.
Murchie', Engin Ozberk?

'"Innovation and Technology Development, Cameco
Corporation, Canada

2SHEQ System, Cameco Corporation, Canada

The objective of this work was to assign FMS (fast, moderate
and slow) absorption types to site-specific radionuclides
found at various Cameco facilities. Kinetics studies of
dissolution of various uranium-bearing samples in
simulated lung fluid were carried out. Dissolution
parameters were determined and the samples were
assigned to the FMS absorption types. A software program
was developed for the determination of dissolution
parameters. The assignments were based on criteria
established in the International Commission on Radiological
Protection (ICRP) Publication 71. The assignments were
used to determine the internal radiation dose for workers.

11:00 Paper 5344

EVALUATION OF CONTENTS OF THE URANIUM SERIES
RADIONUCLIDES IN THE ENVIRONMENTAL MEDIA AND
LOCAL FOODS AT THE RESIDENTIAL AREA CLOSE TO THE
RUSSIAN URANIUM MINE FACILITY

N.K. Shandala’, S.M. Kiselev', S.V. Akhromeev'*,

E.A. Khohlova?, E.G. Metlyaev' and A.A. Filonova’

'Federal Medical Biophysical Centre, Russia

’Regional Management 107, FMBA of Russia, Russia

The goal of this study is to carry out comprehensive
environmental and hygienic examination of the Health
Protection Zone and the location area of the the Priargunskiy
production mining and chemical association and to assess
health conditions of miners. The media under examination
were: common air, soil, vegetation, and water. Contents of
natural radionuclides - 238U, 232Th, 226Ra, 210Po, and
210Pb have been determined. Concentrations of other
chemicals have also been determined in common air.
Radionuclide migration levels and accumulation coefficients
of uranium series have been determined. Medical and dose
information has been collected and verified to evaluate
health conditions of miners.
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8:00 Paper 4764

RECENT TRENDS IN SELENIUM REGULATION AND
MANAGEMENT

A. Sobolewski

AMEC, Vancouver, Canada

Selenium is a contaminant encountered at uranium mines.
When discharged into water, it can build up in the food chain
and become toxic to egg-laying fish and shorebirds. This
presentation reviews recent developments in its regulation,
management and treatment. Selenium will soon be
regulated on the basis of its concentration in fish or bird
eggs, not its dissolved concentrations, which challenges
managers trying to establish acceptable discharge limits.
Information supporting this change will be discussed.
Recent developments to manage and treat selenium will
also be reviewed, emphasizing new chemical and biological
treatment processes applicable at uranium mines and mill
sites.

8:30 Paper 5116

SELENIUM AND MOLYBDENUM REMOVAL FROM
CONTAMINATED MILL PROCESS EFFLUENT: CAMECO
KEY LAKE OPERATION

A.Lieu, J. Zheng, B. Moldovan, K. Ko, J. Jarvi, T.Saruchera,
P. Bergbusch, K. Paulsen, M.Tremblay and B. Bharadwaj
Key Lake Operation, Cameco Corporation, Canada

The mill effluent treatment, Bulk Neutralization circuit in
the Cameco Key Lake Operation was modified in 2008 to
enhance the removal efficiency of selenium (Se) and
molybdenum (Mo) from the mill process water. This
modification was completed in part due to increased
knowledge of the effects these elements have on biota. In
addition, legacy effects from the historical operation of the
Key Lake mill in regards to Se and Mo were shown to have
an effect on the regional biota in the downstream receptors.
This was a challenging initiative as there was no off the shelf
technology available and the removal process had to be
incorporated into an existing (brownfield) process. These
modifications have resulted in significant reduction in the
concentration of these elements in the mill effluent. The
removal efficiency for Se and Mo has increased to 85% and
96%, respectively. As a result, concentrations of Se and Mo
are now consistently less than 0.02 mg/L and 0.6 mg/L. This
paper will provide detail on the hydrometallurgical removal
mechanisms and process modifications required in the Key
Lake effluent treatment circuit to remove these elements to
trace levels.
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9:00 Paper 4919

REMOVAL OF SELENIUM FROM SMITH RANCH-
HIGHLAND EFFLUENT

G. Tairova', E. Lam', L. Reimann 2, J. Clay?, A. Rose3, R.
Hembree® Mike Murchie'

'Innovation and Technology Development, Cameco
Corporation

2Cameco Resources Inc., USA

3Cameco Resources Smith Ranch-Highland Operation,
USA

Bench-scale experiments were carried out to investigate a
number of potential methods of selenium removal from
purge water obtained from Cameco Resources Smith
Ranch-Highland (SRH) operation. Test results indicated that
the concentration of selenium in the effluent was
consistently reduced to below the 0.1 mg/L target using a
down flow column with fixed-bed active media. Based on the
results of the bench-scale experiments, pilot studies were
successfully carried out on site. A commercial-scale plant
was built and commissioned in September 2009. To date,
more than 75,000 m3 of water have been successfully
treated.

9:30 Paper 4874

URANIUM DEVELOPMENTS - AQUATIC RISK ASSESSMENT
AND MANAGEMENT

P.M. Chapman

Golder Associates Ltd, Burnaby, Canada

Risks to aquatic receiving environments from uranium
developments fall into three categories: physical (habitat
change); chemical (e.g., uranium, selenium, total dissolved
solids, metals including vanadium and magnesium]; and
radiological. Although all categories of risk need to be
managed, chemical risks are the most significant and are
typically chronic rather than acute. For instance, selenium
toxicity is primarily manifested as reproductive impairment
due to maternal transfer, resulting in embryotoxicity and
teratogenicity in egg-laying vertebrates. Risk is best
assessed using a site-specific weight of evidence approach
focused on ecosystem services. Risk management should
be based on both risk assessment and adaptive monitoring.

10:00 Coffee Break

Wednesday, August 18, 2010, AM
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10:30 Paper 4749

LEADING PRACTICE WATER MONITORING IN NORTHERN
AUSTRALIA

M.Bush and K.Turner

Supervising Scientist Division, Department of the
Environment, Water, Heritage and the Arts, Australia

Ranger Uranium Mine is undergoing an environmental
impact statement assessment process to develop a Heap
Leach facility to treat low grade ore on site. The facility is
proposed to be located in the relatively unimpacted Gulungul
catchment within the Ranger Project Area which itself is
surrounded by, but excluded from, the World Heritage listed
Kakadu National Park. The Supervising Scientist Division
(SSD) acts to ensure the downstream environment is
protected from mine-related impacts. To achieve this SSD
will develop a leading practice monitoring program for
Gulungul Creek to monitor potential impacts to this
catchment from the Heap Leach facility.

11:00 Paper 5830

IMPLICATIONS OF GROUNDWATER LEVEL FLUCTUATION
ON URANIUM CONCENTRATION IN PART OF NALGONDA
DISTRICT, ANDHRA PRADESH, INDIA

L. Elango’, K. Brindha' and R.N. Nair?

'Department of Geology, Anna University, India
2Environmental Assessment Division, Bhabha Atomic
Research Centre, India.

This study was carried out with the objective of
understanding the spatial and temporal variation in
groundwater level and uranium concentration in Peddagattu
and Seripalli areas of Nalgonda district, Andhra Pradesh,
India where uraninite deposit occur. Mining of uraninite from
this deposit is proposed to commence in near future. From
March 2008 to November 2009 groundwater samples were
collected from forty five wells. Groundwater level in wells
was recorded during sampling. The samples were analyzed
for the uranium concentration using laser fluorimeter. The
uranium concentration in the groundwater of this region
ranges from 0.2 ppb to 118.4 ppb. About 20.61% of the
groundwater samples had uranium concentration about the
standards set by USEPA (30 ppb). The comparison between
groundwater level and uranium concentration in
groundwater shows that the wuranium concentration
increases with raise in groundwater table. This pattern of
relationship indicates the effect of water table fluctuation
between the weathered and fractured granites on
concentration of uranium. In the event of opening up of
mining activity in this region care has to be taken to look into
this pattern of relationship for proper and effective
management of groundwater quality.
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8:00 Paper 4877

SOLVENT EXTRACTION OF URANIUM-IMPURITY
TRANSFER AND PHASE SEPARATION

M. Bellino' and J.M.W. Mackenzie?

"Hatch Associates Ltd., Canada

2Consultant, Australia

In the solvent extraction of uranium the three most
commonly encountered operational problems are (1) the
transfer of impurities on the loaded organic, (2) poor phase
separation and (3] crud formation. The chemistry and
physics associated with these problems are discussed and
suggestions are made as to how circuit design and operating
procedures can alleviate these challenges.

8:30 Paper 5654

COMPARISON OF SX OF URANIUM USING MIXER
SETTLER AND COLUMNS

Baruch Grinbaum?', Marthie Kotze?, Eliahu Buchalter!
'Bateman Advanced Technologies, Israel

?Mintek, South Africa

Two types of equipment are used in the industry for solvent
extraction (SX) of U: mixer-settlers (MS) and columns.
Currently the only published type of columns applied in U SX
is the Bateman Pulsed Columns (BPC). These columns have
been applied for extraction of U for more than 13 years in
Olympic Dam plant in Australia and in recent years were
also introduced to additional plants in Australia and South
Africa. Other plants are using MS of various types. The
columns are currently used in the extraction battery only.
For stripping and scrubbing only MS are currently used.
Although pilot tests prove that the pH gradient required in
the stripping may be successfully obtained in the BPC, they
have not yet been applied in the industry. The paper
compares the extraction and stripping in both types of
equipment, regarding the capital cost, operating costs and
operating conditions. The capital cost of the BPC is lower by
33-40%, depending on the size of the plant and the quality of
the ore. The operating costs with the BPC are slightly lower,
due to smaller losses of solvent. From operating point of
view the BPC has the ability to recover from phase inversion
and precipitation of yellow cake without the need to shut
down the plant, if the problem is addressed within a few
minutes.
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9:00 Paper 4796

URANIUM SOLVENT EXTRACTION - COMPUTER
SIMULATION OF STRONG ACID STRIP PROCESS
S.V. Panasiuk’ and L. Schwartz?

"Wardrop Engineering Inc., Canada

2Cameco Corporation, Canada

A chemical property model was built for the process of
stripping uranium from a loaded solution of a tertiary amine
in kerosene with sulphuric acid. A combination of two
software packages, OLI (OLI System, Inc) and IDEAS (Andritz
Automation, Inc.) were used to develop a speciation-based
thermodynamic model of the multi-stage counter-current
process. Equilibrium constants for the reactions between
uranium and sulphuric acid species were calculated by
fitting to experimental data from different publications. The
model was able to accurately predict most of the stripping
process parameters (number of contacts, concentration of
uranium in both phases, acid consumption, etc) in a wide
range of process conditions. It was shown that the existing
thermodynamic data alone is sufficient to design and
optimize complicated uranium recovery processes.

9:30  Paper 4758

DIRECT SX OF URANIUM FROM LOW GRADE LEACH
SOLUTIONS

B. Grinbaum

Bateman Advanced Technologies, Israel

Historically, recovery of uranium from high grade (=400
ppm U) leach solutions (PLS) was done by solvent extraction
(SX), while low grade feed was treated by ion exchange (IX).
Significant improvement in the SX technology, especially
application of large pulsed columns instead of mixer-
settlers (MS), have now made the SX more attractive for PLS
with U below 100 ppm. Recently Bateman carried out three
test work programs for direct SX of low grade (<100 ppm]
U PLS, using BPC pulsed columns for extraction and MS for
stripping and scrubbing. In all 3 cases the results prove that
the direct SX is overall more economical that any
combination of IX and SX. Based on these results, two
industrial plants, in South Africa and Australia, were
erected.

10:00 Coffee Break

Wednesday, August 18, 2010, AM
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10:30 Paper 4747

INFLUENCE OF THE CHEMICAL DEGRADATION OF
TRIOCTYLAMINE DISSOLVED IN N-DODECANE MODIFIED
WITH TRIDECANOL ON URANIUM EXTRACTION PROCESS
IN A PLANT LOCATED IN NIGER

A. Chagnes’ and G. Cote', B. Courtaud?, N.P. Syna? and J.
Thiry?

'Chimie Paristech — Ecole Natinale Supérieure de Chimie
de Paris [ENSCP), France

AREVA NC - Service d’Etudes de Procédés et d’Analyses
(SEPA], France

Solvent losses in hydrometallurgical applications of liquid-
liquid extraction are of great concern. In our earlier studies,
we reported the chemical degradation of a solvent
containing tri-n-octylamine extractant and 1-tridecanol
modifier dissolved in kerosene. This solvent extractant is
used for the recovery of uranium from sulfuric acid media in
a plant located in Niger. Our studies have showed that tri-n-
octylamine is degraded into dioctylamine via a radical
mechanism due to the presence of Vanadium (V).
Dioctylamine influences the kinetics of degradation of the
extraction solvent and induces the formation of cruds in the
presence of Molybdenum (VI). This paper will focus on the
impact of dioctylamine on the solvent extraction operation of
a uranium production plant.

11:00 Paper 5145

CRUD SEPARATION AND SX OPTIMIZATION AT KEY LAKE
T. Saruchera, J. Jarvi, and B. Moldovan

Cameco Corporation, Key Lake Operation, Canada

The Key Lake mill processes a combination of high grade
uranium ore and uranium-bearing mineralized waste from
the McArthur River Mine. The mill uses solvent extraction
for recovery and purification of uranium. Crud is an on-
going challenge to all SX circuits. Technical personnel at the
Key Lake mill have gained an understanding of the
mineralogical and hydrometallurgical origin of this crud.
Further, mill processes have been modified to reduce crud
formation. Finally, on-going R&D is in progress to further
reduce the impact that crud has on mill efficiency. These
aspects will be presented in greater detail.

11:30 Paper 5625

CRUD TREATMENT WITH 3 PHASE CENTRIFUGE IN HEAP
LEACH URANIUM PROCESS

T. Hartmann

GEA Westfalia Separator Process GmbH, Germany

The presence of crud represents a permanent challenge for
solvent extraction in the hydro-metal Uranium industry. The
crud forms in the settlers of SX extraction. The crud is a
stable emulsion which slowly spreads along the phase
boundary between the aqueous and organic phase.
Spreading of this intermediate phase is determined by the
following influencing factors. Wind blows dust into the open
settlers, some suspended solids coming with the pregnant
leach solution (PLS) and wrong design of the mixers cause
stable emulsions. Metallic solid residue is likewise
responsible for the growth rate of the crud at the above-
mentioned phase boundary. The crud can significantly
impair the efficiency of hydro-metal extraction because the
phase boundary between the aqueous and organic phases
assumes substantial proportions, and the settlers cannot
react flexibly. In a chain reaction, all settlers connected in
series become infected with crud. The transfer of organic
phase to the electrowinning (EW) cell can cause ‘cathode
burn’. The entrainment of electrolyte into the extraction
stage can result in loss of pH control in the extraction circuit
which will cause a drop in extraction efficiency. On the other
hand, entrainment of the organic in the raffinate will result
in organic losses to the leach circuit. Continuous treatment
of the crud is extremely effective and reliable with a 3-phase
separating solid bowl centrifuge. All three phases are
separated distinctly from one another. All associated
process steps exhibit a steady uniform efficiency. The main
benefit for the customer is that process fluctuations in the
extraction process will no longer occur. The 3-phase
separating solid bowl centrifuge consists of an axial solid-
wall bowl. The solid-wall bowl has a cylindrical section for
simultaneous separation and clarification of the aqueous
and organic liquid phase and a conical section for efficient
solids dewatering. The 3-phase feed suspension is fed into
the solid bowl centrifuge through the feed tube and enters
the separation chamber through the distributor. The scroll
conveys the solids to the solids discharge.
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14:00 Paper 4904

ELECTROKINETIC DEWATERING OF URANIUM MINE
TAILINGS

J.Q. Shang’, Y. Xu', A. R. Fernando?, E.K. Lam?
'Department of Civil and Environmental Engineering, The
University of Western Ontario, Canada

2Innovation & Technology Development - Research Centre,
Cameco Corporation

Bench-scale experiments are carried out to evaluate
electrokinetic (EK] dewatering of two tailings samples from
uranium mines in Northern Saskatchewan. The study
includes characterization of tailings, measurement of
electrokinetic permeability (ke), and electrokinetic enhanced
gravity dewatering. It is found that tailings containing clay
minerals respond well to EK dewatering. Significant EK flow
is generated, which can be further enhanced by pH
adjustment at anodes. The key parameters, such as density,
electrical conductivity, pH, and mineral composition of
tailings play dominant roles in the effectiveness of EK
dewatering, which should be considered in the design for
field applications.

14:30 Paper 4836

ELECTRICAL RESISTANCE HEATING FOR THAWING OF
FROZEN URANIUM TAILINGS

C. Melis, P. Landine and T. Kotzer

Cameco Corporation, Canada

The Rabbit Lake In-Pit Tailings Management Facility
contains frozen layers of tailings due to sub-aerial
deposition during the successive winters. Thawing is
required to ensure full consolidation of the tailings prior to
closure and to regain disposal space presently occupied by
ice. Electric resistance heating (ERH), which has been used
to heat soil for bitumen extraction and remediation of
volatile contaminants, was evaluated as a thawing
mechanism. Two bench-scale experiments were performed
wherein ERH was tested on about 0.3 cubic metres of frozen
tailings frozen to a minimum of -20C. Thawing occurred in
both experiments with negligible geochemical effects,
demonstrating the viability of ERH as a tailings thawing
mechanism.
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15:00 Paper 4840

TRANSPORT AND DEPOSITION OF THICKENED URANIUM
TAILINGS

E. Paulsen

AREVA Resources Canada, Inc., Canada

The McClean Lake operation has experienced several
problems relating to the thickened tailings disposal system.
These include issues relating to segregation, inadequate
pumping capacity, and unstable pipeline operation.
Segregation in the tailings management facility is of
particular importance since it negatively impacts the long-
term containment of arsenic and the consolidation of the
tails solids. These issues have direct implications on the
regulatory requirements of the operation. As a result several
initiatives relating to tailings thickening, transport, and
deposition were proposed and implemented. This paper
presents an audit of the existing tailings transport system
based on the rheological requirements of homogeneous
tailings as well as the proposed changes and preliminary
results of this study.

15:30 Coffee Break

16:00 Paper 4868

CAMECO ENGINEERED TAILINGS PROGRAM: LINKING
APPLIED RESEARCH WITH INDUSTRIAL PROCESSES FOR
IMPROVED TAILINGS PERFORMANCE

T.G. Kotzer

Cameco Corporation, Canada

Mine tailings at Cameco’s operations are by-products of
milling uranium ore having variable concentrations of
uranium, metals, oxyanions and trace elements or elements
of concern (EOC). Cameco has undertaken an Engineered
Tailings (ET) program to optimize tailings performance and
minimize environmental EOC impacts, regardless of the
milled ore source. Applied geochemical and geotechnical
tailings research is key within the ET program. In-situ
drilling and experimental programs are used to understand
long-term tailings behaviour and help validate source term
predictions. Within this, the ET program proactively aids in
the development of mill-based processes for production of
tailings having improved long-term stability.

Wednesday, August 18, 2010, PM
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16:30 Paper 4879

IMPROVED DEWATERING CHARACTERISTICS OF
URANIUM TAILINGS THROUGH CONTROLLED
NEUTRALIZATION FOR PASTE DISPOSAL

N. Kuyucak?, P. Primeau?, M. Labelle? and F. Palkovits?
'Golder Paste Technology Ltd., Ottawa, Canada
2Golder Paste Technology Ltd., Sudbury, Canada

Tailings from a uranium mine have been tested to improve
the dewatering properties and final weight percent (wt%)]
solids of the neutralized tailings. The objectives were to
maximize water recovery due to the scarcity of water in the
project area and to produce a suitable cemented paste fill to
minimize ore dilution underground in order to maximize the
head grade to the mill. The applicability of the controlled
neutralization process, in which gypsum would precipitate
as crystalline particles thereby improving the dewatering
properties of the tailings through the use of a deep bed paste
thickeners was tested. The acid leach slurry samples used
were obtained from the end of the leaching circuit, before
uranium recovery and lime neutralization. The tests
conducted indicated that the controlled neutralization
process greatly reduced the volume of neutralization
precipitates which typically results in a higher final density
and wt% solids. Additionally it improved the dewatering
(filtration) properties of the material. Controlled
neutralization also reduced the amount of sulphate in the
solution close to that of its saturation limit, which would
reduce the amount of scaling that could occur during full
scale applications and would increase the recyclability of the
water back to the process. Deep bed paste thickening also
improved the final wt% solids of the underflow. The test
work demonstrated that it was possible, at the bench scale
level, to improve final density and recover additional water.
The increase in the filterability of the material provided a
good indication that further increase in wt% solids and water
recovery could be obtained in full scale applications.
Unconfined Compressive Strength (UCS]) tests improved for
samples with reduced gypsum concentrations. While the
strength achieved remained low, there was a substantial
increase. Although further studies are required,
neutralization of wuranium tailings under controlled
conditions to form gypsum as crystalline particles and/or
reduce the gypsum content could possibly provide a viable
option in the preparation of suitable paste material.

17:00 Paper 4905

BENCHMARKING MULTI-DIMENSIONAL LARGE STRAIN
CONSOLIDATION ANALYSES

D. Priestley', M.D. Fredlund? and D. van Zyl3
"3University of British Columbia, Canada

250ilVision Systems Inc., Canada

The consolidation of soil material is central to many types of
engineering analysis. Problems such as the building of
highway structures, landfills, or buildings over saturated
soft clays require application of such theory. It has been
found in industry that the application of consolidation theory
has lagged significantly behind the theory which has been
developed some time ago. The application of small-strain
saturated consolidation theory was first proposed in a 1D
form by Terzaghi. Although this theory has been available
for some time its implementation into software packages in
2D and 3D forms has been slow due to inherent complexities
in the coupling equations. The flow and stress equations are
also inherently somewhat unstable and this further
complicates software implementation. Of particular interest
in the mining industry is the consolidation of uranium
tailings. One such disposal method that has been utilized is
the subaqueous deposition of uranium tailings in large pit
structures. When performing such deposition the
calculation of consolidation rates is central to determining
final pit capacity and expected life. Consolidation software
can be successfully used in such cases in order to determine
pit filling rates. The primary complexity, however, is that
tailings are typically deposited in slurry form and therefore
the potential deformations are large. Large-strain
consolidation theory is therefore required in order to
properly solve the deformations over time. This paper
presents the use of a large-strain consolidation analysis in
order to predict long-term filling rates in a uranium tailings

pit.
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14:00 Paper 5096

BEAVERLODGE MINE CLOSURE CURRENT CHALLENGES
AND OPPORTUNITIES

M. Webster, J. Alonso and J. Jarrell

Cameco Corporation, Canada

Beaverlodge mine and mill facilities operated from 1952
until 1982. Site decommissioning was completed in 1985
and a transition monitoring/maintenance phase followed.
As described in this paper, although some properties have
recently been transferred into Saskatchewan’'s newly
established institutional control program, most properties
remain in transition phase, originally envisioned to last 10
years. Reclamation/decommissioning expectations were
initially established, but over time societal and regulatory
expectations and regulatory processes have changed.
Cameco recently established a management framework to
guide potential remedial activities which has been accepted
by regulatory agencies. The framework seeks to balance
current decommissioning expectations with the presence of
legacy issues and past close-out agreements, ultimately
relying on benefit-cost evaluation to determine final
acceptance criteria for sites.

14:30 Paper 5091

ENVIRONMENTAL CLEAN-UP OF THE EAST GERMAN
URANIUM MINING LEGACY: DISCUSSION OF SOME KEY
EXPERIENCES MADE UNDER THE WISMUT
REMEDIATION PROGRAM

M.Paul and S.Mann

WISMUT GmbH, Germany

Since 1991 the Wismut environmental remediation project
is one of the largest mine closure projects worldwide,
entailing the rehabilitation of the former Soviet-East
German uranium mining industry. The legacy of forty years
of intensive uranium mining in East Germany enclosed a
vast variety of radioactive contaminated sites and objects,
including five underground mines and more than 3,700 ha
of contaminated areas with ca. 500 million m3 of solid
radioactively contaminated material. The multi-disciplinary
remediation approach has developed robust solutions by
ensuring rigorous site evaluations and impact assessments
focused on key processes. Having realized more than 80 %
of the remediation work to be performed, the paper
highlights selected results and discusses key experiences
gained, both from a technical and non-technical perspective.
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15:00 Paper 4863

REMEDIATING THE SOUTH ALLIGATOR VALLEY URANIUM
MINING LEGACY

M. Fawcett’ and P. Waggitt?

" Fawcett Minesite Rehabilitation Services, Australia

2 International Atomic Energy Agency,Austria

In late 1950s and early 1960s 13 uranium mines operated in
the South Alligator Valley of Australia’s Northern Territory.
Once sales contracts had been filled the mines were
abandoned and no remediation took place. In the 1980s the
valley was designated as part of Stage 3 of the adjacent
World Heritage-listed, Kakadu National Park. Proposals for
remediation were only seriously put forward when the land
was returned to the traditional Aboriginal owners, the
Gunlom Land Trust, in 1996. Although they leased the land
back so it would remain a part of Kakadu National Park the
traditional Aboriginal owners required remediation to be
complete by 2015. This paper tells the story of the
development and implementation of the remediation
process from the start of planning in 1998 to completion in
2009; and finally it describes the development of stakeholder
relationships and the initial plans for long term stewardship.

15:30 Coffee Break

16:00 Paper 5373

REMEDIATION OF WISMUT’S URANIUM TAILINGS PONDS
AT SEELINGSTADT, GERMANY

U. Barnekow, T. Metschies and M. Paul

WISMUT GmbH, Germany

As part of its mine closure program Wismut GmbH is
remediating the Uranium tailings ponds Culmitzsch and
Triinzig covering 3.6 km2 pond area including approximately
104 Mill m3 tailings. From 1960 till 1990 tailings were
discharged into tailings ponds erected in a densely
populated area. Contaminant leakage from the tailings
enters the surrounding aquifers and the receiving streams.
Dry remediation in situ started with first securing measures
in 1991 and will last till 2020. The paper presents the
conception for the entire remediation of the tailings ponds,
the actual remediation status achieved to date and an
outlook to the future.

Wednesday, August 18, 2010, PM
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16:30 Paper 4871

REMEDIATION OF A URANIUM PROCESSING FACILITY
E.Becker

Golder Associates, Saskatoon, Canada

Golder Associates Ltd. (Golder) provided overall radiological
direction and assistance to the client in planning for the
remediation of a Calciner Room which had once operated as
the final stage of a uranium processing circuit. Afterwards,
Golder provided operational radiation protection services
during the remediation work. The project was somewhat
unusual in that the contaminated steel from within the
Calciner Room was recycled. In addition, the presence of
concentrated uranium within the process equipment
required stringent radiation protection measures beyond
those normally employed for such remediation. This part of
the project was completed successfully with worker
radiation exposures well below the regulatory dose limits
and with the effective protection of the environment.
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14:00 Paper 4809

TRANSLATION OF ENVIRONMENTAL LEADERSHIP
OBJECTIVES INTO ROUTINE PROJECT EXECUTION FOR
THE URANIUM MINING INDUSTRY

J.Breker?', T.Studer’, N.Voykin', B.Berg', and W.Scott?
'Cameco Corporation, Canada

2Wardrop Engineering, Thunderbay, Canada

Cameco Corporation (Cameco) aligns its social and
environmental responsibilities with its vision, mission and
values. Environmental Leadership is established as a
corporate objective that emphasizes the triple-bottom-line
and a systematic approach to understanding environmental,
social and economic issues, risks and opportunities. These
are ingrained in the project culture, systems and processes
and used to influence solutions derived by the project teams
to achieve Cameco’s objectives. This paper traces the
organizational objectives from the early stages of a project
through to implementation and turn over to Operations. A
case study is used to demonstrate how an asset is
influenced by Cameco’s strategy.

14:30 Paper 5583

EFFECTIVE INTEGRATION OF ENVIRONMENTAL
LEADERSHIP AND ENVIRONMENTAL MANAGEMENT
SYSTEMS WITHIN CAMECO’S MINING DIVISION

K. Nagy and S. Borchardt

Cameco Corporation, Canada

To support the implementation of its integrated Safety,
Health, Environment & Quality (SHEQ) Policy, Cameco has
undertaken an environmental leadership initiative with the
goal of moving beyond regulatory compliance and
significantly reducing environmental impacts in five key
areas: air emissions, treated water quality and quantity,
energy use and greenhouse gas emissions, and waste
generation. To ensure environmental leadership becomes
routine business practice, it was necessary to integrate the
initiative into Cameco’s programs and management systems
at the corporate and operational levels. Operations-based
environmental leadership strategies and action plans have
since been developed, as well as a corporate reporting
system to monitor Cameco’s environmental performance.
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15:00 Paper 5097

ADVANCES IN CANADIAN URANIUM MINE
ENVIRONMENTAL MONITORING PROGRAMS

K. England, E. Robertson, J. Alonso and J. Jarrell
Cameco Corporation, Canada

By world mining standards, the uranium sector is relatively
small, with limited sector-specific standards upon which
environmental performance can be evaluated. To fill this
gap, environmental monitoring programs have expanded,
largely driven by new environmental effects monitoring and
environmental assessment program requirements. Much
more emphasis is now being placed on evaluating
environmental interactions with the near-field receiving
environment - both through more sophisticated field
monitoring and effects-based modelling. End-of-pipe
effluent objectives can now be reverse engineered from
these effects-based monitoring and modelling results. This
presents new challenges for mine operators and new tools
that promote more engaging stakeholder discussions.

15:30 Coffee Break

16:00 Paper 5345

COMPREHENSIVE STUDY OF THE ENVIRONMENTAL
CONDITIONS AND HEALTH OF WORKERS AT THE
RUSSIAN URANIUM MINING AND MILLING FACILITY
N.K. Shandala!, S.M. Kiselev', S.V. AkhromeeVv’,
Khohlova ?, E.G. Metlyaev', A.A. Filonova'

'Federal Medical Biophysical Centre, Russia
2Regional Management 107, FMBA of Russia, Russia

E.A.

The goal of this study is to carry out comprehensive
environmental and hygienic examination of the Health
Protection Zone and the location area of the the Priargunskiy
production mining and chemical association and to assess
health conditions of miners. The media under examination
were: common air, soil, vegetation, and water. Contents of
natural radionuclides - 238U, 232Th, 226Ra, 210Po, and
210Pb have been determined. Concentrations of other
chemicals have also been determined in common air.
Radionuclide migration levels and accumulation coefficients
of uranium series have been determined. Medical and dose
information has been collected and verified to evaluate
health conditions of miners.
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