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Abstract

By virtue of its long-running success, and the mammtributed technical papers, the proceedingbefTailings

& Mine Waste and predecessor conferences presgomdopportunity to review and consider the progtbat

has been made in the design, operation, and cleduadlings facilities world-wide. This paper expés thirty
and more years of tailings facility design, opematiand closure by way of a survey of some of thst land
some of the seminal technical papers that have lpebtished in the proceedings of the conferences on
Uranium Mill Tailings and Tailings & Mine Waste. &lstory told in this paper is of the movement freimple
upstream hydraulic fill, through larger and higlearth and rock embankments, to thickened and paoltyme
amended tailings. The story told is one of advwagpéiom an emphasis on operation to a modern nenais
design and operate for closure to integrate clésatities into a final stable landscape.

I ntroduction

If you include the predecessor conferences on wmamnill tailings, the series of conferences on
tailings and mine waste has been ongoing since.187&ose thirty-three years, much has changed in
the science, art, and engineering of tailings. Phaceedings of the conferences contain what is
probably the best record of the flourishing of tiscipline one can think of as mine tailings
management, a discipline that draws on geologyurgiwater, hydraulics, hydrology, geotechnical
engineering, economics, and the social and envieotah sciences (and many other disciplines and
skills too numerous to list). There has been aehamount of work over the years in all these
disciplines that have contributed to tailings mamagnt. Thus the papers in this conference serges a
many, diverse, and recount a history of continuadgance. The topic deserves and could fill a thick
book or modern Wiki; thus the authors acknowleddj¢hase fine papers not mentioned. In the few
pages allowed here, the focus is on those of mestast to the authors. Hopefully others will talge
the challenge to fill the obvious gaps in this pape

Scope

Reading the many papers of the many symposia & gdhbries, reinforces the following general
principles that seem to have remained constanugfréhe years. All involve control of the forces o
nature. The interesting historical part is howadeanced in understanding, analyzing, and comnigplli

these forces of nature to achieve better tailinggagement successes.

In the earlier symposia, the authors of the papenked on the basis of observation and judgment.
Today they have computer codes for almost all teethtopics; and the work is done in back rooms by
the junior engineers who feed printouts to the aeangineers who still rely on judgment, albeit now
judgment strongly supported by quantification. ¢l&gllows a brief overview of these changes as they
relate to the principles that always have and gbbalways will rule in the art, science, and
engineering of tailings management. The papersudsed subsequently in this paper, well illustrate
the points that follow.
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Design for the Big Forces

Gravity and hence stability which dominates all other considerations. The first author of this paper
designed the new Bafokeng Dam without doing anpildia analyses. All that could be done was
observe that no local impoundment stood higher 8tam at which point the outer slopes slide along
the low strength clays that were ubiquitous thraughthe area. A small IBM 650 was used for
stability analyses to support subsequent designbeofl970s. Today, junior engineers carry out the
most sophisticated slope stability analyses inva rfi@nutes on far more powerful computers. For a
long time we read papers on increasingly clevepesistability analyses. Today we see fewer such
papers, for the job is routine.

Earthquakes which induce liguefaction and flow and failure of tailing facilities. In Pasadena in 1978
there was a conference on earthquakes. A numi®outh Africans participated as their quest was to
try to find out how to analyze the seismic stapibf a slimes dam in the Orange Free State province
Seismic shocks resulting form mine rock bursts fedleéd a five-story apartment building and there
was concern about the “seismic” stability of thgaadnt slimes dam. It was not possible to test the
tailings as they did in the United States. So lagotvay was found; basically construct perimeter
buttresses. Today the junior engineers run FLAGu@antify seismic stability as a matter of unrepdrt
routine.

Erosion which washes away the tailings and will in the fullness of time reduce them to much
different geomorphic expressions. In the 1970s in South Africa cement was useddbilize slimes
dams susceptible to wind and water erosion. Inl@&0s vast rock rip-rap covers were placed on the
Uranium Mill Tailings Remedial Action (UMTRA) Prage to provide 1,000 years and more of erosion
resistance. Now we have computer codes that egpligeomorphic processes and persuade us to
create closed impoundments of “natural” contourence the papers on long-term stability, erosion,
and uranium mill tailings remediation.

Manage the Water. Good tailings management involves managemenhefwater in the tailings
stream, water deposited into the tailings faciitater flowing through the tailings, and water rema
from the tailings facility. Hence the many paparshe conference proceedings on covers, drains,
liners, groundwater impact, acid drainage, and lgeadstry. And hence an accompanying paper in
this conference on papers in this series of cont&® on water into, through, and from impoundments.

Operate For Least Cost. Gravity is the cheapest form of energy. The tgg8irengineer seeks to use
gravity to move the discharged tailings. The pplecis to move the fluid tailings as far as youn ¢y
getting them to flow as far as possible to thematie desired location, before they loose water, and
become solid. But keep in mind that gravity isoaés great way to consolidate the tailings once
deposited. A few meters of additional tailingsdahe gravity-induced loads will squeeze water out,
consolidate the tailings and cause them to increastérength and solids content. Thus they arge les
susceptible to failure, flow, or deformation. Thus have a plethora of papers on thickened tailings
paste tailings, and polymer amended tailings averyears.

The sun and the wind too are cheap forms of enefdnyn lift deposition is all the rage in the odrgls

at this stage. The idea is to let the sun and wiydout the tailings thereby increasing the denaitd
shear strength. Climatic influences are importrd despite our best modeling efforts there will be
times when the sun and wind cannot be relied on.

Finally in cold climates there is freezing. Mosils and tailings will freeze if it is cold enouglNot
many papers in the conference proceedings dealfie#ize-thaw effects on tailings, although they are
available in the broader literature..
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Case Histories. As the years have passed there are more papergserhistories in the proceedings.
The papers that teach us the most are those amefsil Sadly there are all too few such papers.
Nevertheless, this paper proceeds to look at thtenyi of tailings failures as described in paparthe
proceedings. Itis hoped that more such papdrb&included in future conferences.

The Uranium Mill Tailings Conferences

The second volume of the proceedings from 1978ssweith a review of the papers presented at the
conference. This summary of the 1978 conferencesndiit is evident from the dialogue at the
symposium that considerable advances in the sfdateseart are to be expected in the future.”

Browsing through the papers from 1978, one obsetliessparks of the beginnings of the many
advances that indeed have been made in the intagvénrty-three years. Here are just a few of the
comments in the review that point the way.

Scarano and Linehan (1978) note that the U.S. MudRegulatory Commission (NRC) considers
below-grade impoundment of tailings to be the primpdon. However, in some instances an above-
grade facility may be more advantageous, partibulthe below-grade impoundment would be in
contact with groundwater. Below-grade tailingspdsal is widely practiced in the Northern
Saskatchewan uranium mines and this was cleardy-aighted observation by the authors. Frankfort
(1978) discussed a process that would result inodrgemi-dry tailings. Advantages would include
major cost saving in processing, maintenance, aitidgs management. Thickened, filter-pressed, and
polymer-amended tailings are now common, althougras low cost as they envisaged back then.

Kays (1978) discussed general lining applicatioh®&ir manufacture, and their placement. He
computed that synthetic liners would be expectedetnain intact for several thousand years. The
estimates on longevity have reduced over the l@stygars and multiple hundreds of years are
generally accepted.

Robertson, Bamberg, and Lange (1978) reviewed wmamnill tailings and their potential hazards.
They state that whereas the NRC wants the envirotahémpact to be “as low as reasonably
achievable,” the cost should also be “as low asameably achievable.” The paper is a fine set of
ideas from the time. The idea of “as low as reabbn achievable” (ALARA) took hold for
radiological risks. The years have shown that #ealhds are controllable, but the costs may soanfout
all reason.

Johnson (1979) reviewed the economic benefits afimzing the risk of failure as related to the
potential costs associated with failure. His ihsigbout the fact that it is cheaper to prevenurai
than deal with it, was good, but seemingly hatklitifluence on the industry as a whole.

Shepherd and Nelson (1978) evaluated the long-statnility for three periods. The short-term of
approximately 200 years, the medium long-term gfrapimately 2,000 years, and the long long-term
of 100,000 years. Their idea of 200 years wasrpmrated into the UMTRA regulations. The 2,000
years was cut to 1,000 years. It was also realiratithe Holocene has lasted only 10,000 years so
100,000 years is just too long. Even now the Camadare talking of adopting 200 and 1,000 as the
periods that covers in the cold north should last.

By 1982 the professional researchers and the efaffie UMTRA Project had taken over. Mark
Matthews (1982) writes of the status of the UMTRAojEct. Folk at the Pacific North West
Laboratories (1982) write of the control of erosionrock rip rap. Radon cover design is advanced
(Baker et al, 1982) as is understanding of seep@gamplin, 1982) and the possible need for liners
(Relyea and Martin, 1982).
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M anagement of Uranium Mill Tailings, Low-L evel Waste and
Hazar dous Waste Conferences

The 1984 conference includes many papers by thbsenwrked on the UMTRA Project. Thiers, et al
(1984) write of the design of the Cannonsburg alesworks. Brinkman (1984) starts on what turned
out to be a long road dealing with groundwater aomibation at UMTRA sites. Bone and Schruben
(1984) writes of cover stability on UMTRA piles. h& doubters are still there—the doubt prevails
today: can you stabilize for the long term. Thelloters were quickly dismissed in this conclusion by
Junge and Dezman (1984) in their paper “Use of mar credible events is practical, can be
realistically evaluated and can be economicallyiea®d in the design of tailings disposal facilities
Yet even today the opposite can be heard of whatkwawn and done thirty years ago.

Geotechnical and Geohydrological Aspects of Waste M anagement

The seven keynote papers from the 1986 symposiakndack and look forward, and remind us of past
efforts and the work that yet remained to be dohkatthews (1986) writes of design progress on the
UMTRA Project; construction had not yet begun anduld take another ten to fifteen years to
complete.

Robertson (1986) is there with an “update” of tle®tgchnical and geohydrological aspects of mine
waste. This is the first paper that touches oterfppressed, dry-stack tailings. The author had
suggested the idea for the Greens Creek mine iskalabut full implementation and today’s more
frequent use of the approach was then still a Whiynahe future.

The EPA is now a feature in mine waste as desciibacaper by Jeyapalan and Knox (1986).

Through fifty-one papers in sessions ranging fraegutations and public concerns, geotechnical
design, geochemical transport, reclamation, and besories, a full picture of a vital industry emges.
Groundwater and geochemistry were big; the UMTRé@jétt contributed six papers on the topics.

Wrench (1986) provided the only paper ever pubtisbe the Richards Bay phosphogypsum tailings
impoundment in South Africa. The first author lilstpaper had designed this impoundment and spent
many days on site during its construction. Thisswiae first large-scale use of geosynthetic in
constructing perimeter dikes over soft clays, th& fo include sand drains in the base to expeatte
consolidation, and the first to adopt a side slapehat was then an amazingly flat inclination ioef
horizontal to one vertical.

Tailingsand Mine Waste 1994

The four keynote lectures from 1994 capture thenghan the years since 1978. Marjerison (1994)
writes of Superfund or CERCLA-driven cleanup of oldne workings. Superfund was by now a

reality and other papers in this conference predic consequences to the mining industry from

Superfund. In reality the consequences have nen bs dire as the nay-sayers predicted. In fact it
may be postulated that threat of Superfund and ot regulations from that time drove some of the
changes implemented today as part of responsilsiiengipractices.

Shackelford (1994) concludes what we all know today

" A low hydraulic conductivity measured on a laborgtcompacted clay specimen is a necessary,
but not sufficient, condition to ensure a low hydi@aconductivity for a field compacted liner.

" A low hydraulic conductivity for a field compactethy liner is a necessary, but not sufficient,
condition to ensure containment of contaminants.
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Thus started the long march of composite linergpseetection systems, and the complexities of
modern tailings impoundment liners.

Link (1994) writes briefly of selection of pipesrftailings transport. If this was truly the statie-
practice in 1994 we have come a long way.

Finally Bird et al (1994) report on using MINTEQARHREEQE, WATEQA4F, and BALANCE to do
what is still hard to do: predict the post-closwater quality in a pit filling with water. The ced
have advanced, changed, died, and new ones comdeirig, but the issues are still germane and
essentially unsolved.

Frechette (1994) writes of the initial work on comg the Cannon Mine Tailings Impoundment in

Wenatchee. It is to his immense credit that he thadcourage, when faced with construction of a
closure cover, to try placement of a geofabric dhertop of the soft tailings and to construct & so

ramp atop this geofabric. He finally succeededtayowe owe him acknowledgement for being
amongst the first to do this — or at least writeowtbit. For today with FLAC and advanced

geosynthetics, we know how difficult this is to do.Ulrich and Hughes (1994) was still introducing

and selling the idea of CPT testing in tailingsoday this is routine. Williams and Gowan (1994)
propose the idea to co-dispose of tailings and mwaste rock. Gowan is still an expert on the
operational aspects of this and has written mabgeguent papers on the topic.

Subsequent Tailingsand Mine Waste Symposia

Overview

From 1994 including the breaks, there has beervaniecreasing production of papers in this seofes
symposia. Thus in reviewing the papers from 199%he present, it is possible to consider specific
topics, which relate to the themes set out eanfiethis paper as having permanence in tailings and
mine waste engineering.

Stability Analyses

The paper that best demonstrates how far we hawe cince 1978 is that by Charlie and Wardwell
(1978) on earthquake effects. The paper is replgtethe very fundamentals you now have to know
before you begin in earthquake engineering inngdi They conclude:

The potential magnitude of radioactive materiakise due to failure of any portion of the
impoundment as a result of an earthquake will ei@mced by the magnitude of the earthquake, the
distance from the impoundment to the active faélodt,soil conditions under the site, the naturehef t
tailings, and the disposal plan employed.

Some twenty years later the proceedings includes thapers on the topic of the seismic stability of
tailings dams are found in the 1998 conference (Wéirty, 1998; Desai, et al, 1998 and Breitenbach,
1998).

The first is a fascinating examination of the aacyrand inaccuracies of the old codes then availabl
for seismic stability evaluation, including SLOPE/RREAME, and ICES SLOPE. The second uses a
finite element code called DSC-DYN2D resulting froecent research at the time.

Allan Breitenbach, then of WESTEC simply writes abthe “historic performance of fill structures
under seismic conditions, the major types of geobrame-lined fill structures being constructed in
recent times, and the seismic risk associated thigse lined facilities.” He concludes “the overall
conclusion is that modern day design and constmdbr these lined facilities provides low seismic
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risk of instability.” Although even today, moretdiéed numerical methods such as FLAC is used to
more precisely quantify this conclusion.

In 1999 there appears the definitive approach @ostfismic stability analysis of tailings (Kostadchu
et al (1999). They write:

During an earthquake loose soil materials such agenmilings may liquefy, resulting in severe
damage or failure of the tailings dam. In this pgm mechanics-based total stress analysis apgproac
is presented which uses the finite difference gebarecs modelling program FLAC to model the
triggering of soil liquefaction and the resultingrje displacement.

The third author, Peter Byrne is still using FLA®€ model deformation and drainage from oil sands
tailings and to evaluate the seismic stability dilt@r-pressed, dry-stack tailings facility whettee
earthquake could be as big as 8.5. He is stiliaag proponent of FLAC.

By 2003, the approach described by Makdisi and S@8d8) was being used to calculate the
earthquake-induced deformation of a heap leach paé.authors (Durkee, et al, 2003) of the paper do
not identify the location of the mine is, but itnsost probably in Arizona or California as two bét
authors are from Arizona (Durkee and Kidd), and fraon California (Augello and B. Joshi). They
conclude that the design earthquake could indufmrrdation of 6 inches to 1 foot.

Thickened Tailings

Nowdays a standard method of tailings disposalnbtialways so. In 2000 a paper was presented by
the man who started it all Robinsky(2000) sumneaithickened tailings thus: “The system requires
that tailings be thickened to a heavy, but pumpahlery. Released from an elevated position, the
thickened tailings form a self-supporting ridgecone, designed to attain 2 to 6 percent side slopes
The principle aims of the TTD system are to elinenthe conventional settlement pond, reduce or
eliminate perimeter dams, and allow the depostotosolidate to permit progressive reclamation even
as mining continues.” It is noted that he introdlitiee idea in 1960, and in this paper, many yekes a
the idea was first introduced, he reviews somergguaines where the idea had been applied. Today
there are hundreds and long conferences devotbeé ubject.

It is interesting to compare Robinski (2000) witle following comments of Gipson (1998)

Currently paste disposal is being considered famesal properties. The author is not aware of any
existing project using this technology. It appe@rsiave an application for relatively small projec
but may be expensive on larger projects. It walsd be considered a developing technology.

Blight (2003) comments as follows on the topic:

Tailings disposal methods come and go, and thiakésiéngs disposal is currently fashionable again
after a 20 year lapse of interest. It has alwagsaerned the writer that claims made of “new and
better” technologies are often unsubstantiated pke@ecdotally and qualitatively. Regrettably, the
current promoters of thickened tailings disposat afso guilty of this, and some of the claims fer t
advantages of thickened tailings disposal vergéerudicrous.

He concludes:

In certain circumstances a thickened tailings dépoms system will prove preferable. In other cases
an unthickened tailings system will be superior.every case the relative merits should be compared
fairly and quantitatively and not on the basis alles slogans, fashion trends, or over-simplified
calculations on the back of an envelop.
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Erosion

Selection of the appropriate site for the tailifigsility is key to success in controlling erosidimd a

site that is geomorphically stable and erosion ainakes care of itself. There are few paperthen
topic of site selection and Krause and Dwire (198%ne of these. They use a variant of the many
multi-attribute decision making procedures thatehaeme and gone. This paper and others like it
select criteria, a rating system, and then caleutatmbers for alternative sites. The highestisgor
wins. Today we know that site selection involvascinmore; in particular consideration of the wishes
and preferences of those in whose territory theoumpment will continue forever.

Those who most advanced practice in the contr@ro$ion of tailings impoundments are Steve Abt
and Ted Johnson, both of whom both authors knewfiamd both of whom the senior author learnt
much on the UMTRA Project in designing and congingcrock rip rap erosion resistant components.
Sadly what they recommend and what is done is ansistent, even today---for it is expensive and
there is a tendency to risk away reality with vagien, roots, and spurious reasoning.

While not seminal, Abt, et al (1999) is as goodaay to first record their ideas and recommendations
In this paper they notéStone is sized and placed on top of and partiagwn the slope of the
impoundment cover. When a gully migrates up siope the cover, the stone launches thereby
armoring the leading edge of the gullyAnd indeed it does. More like this needs to beed A good
example of how this is done is described in Sjostret al (1998).

Beach Profile

A major determinant of the way in which a tailinggpoundment is operated is the beach profile that
develops on deposition. The beach profile deteemthe height of the header berms, how far flow wil
occur naturally—hence cell length, and the negoluth the tailings further by mechanical or hydmauli
means.

The first time this topic is discussed in the coefee series is in 1998 in two papers, McPhail and
Blight (1998) and Blight (1998).

The issue of beach profiles is still not fully s&dt Just this year three different approache® vpeit
forward during a course in Perth on beach profil@ordon McPhail was one of the presenters. He
still adheres to his thesis, developed in his Ph&saitation that'Changes in slurry and tailings
characteristics brought about through changes intipke size distribution, particle density, and pta
operations, have effects on tailings dam beachilpsothat cannot be predicted with any degree of
reliability without extensive field trials.”

McPhail (1998) notes that the beach profile mayapproached as a problem ithé application of
energy and entropy maximization principles.....butorttonately [this approach] still requires the
input of empirical datd.

Failure
Church Rock

Returning to the proceedings of the 1980 Uraniurtt Miilings Management conference for the story
of a tailings impoundment that was mis-managed &hith, in consequence, failed. The paper by
Nelson and Kane (1980) describes the causes afdgilvith some edits):

“On July 16, 1979 the Church Rock Tailings Dam ¢aildhe embankment was about 35-ft high and
was constructed on a relatively deep deposit ofegjasilty sand. Certain soils were collapsiblel an
laboratory testing indicated collapse in excess$eof percent upon wetting. The impoundment was not
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lined, and seepage into the foundation soils caeddily occur. Along the southern half of the
embankment, approximately three feet of settlenmexat been observed since the beginning of
operation in 1977. As a result of the large setat, differential movement of the embankment would
be expected. Both longitudinal and transverse ksdtad been observed in the embankment prior to
the failure, and were attributed to the differehtimovement occurring in the embankment.”

In order to protect against internal erosion of éngbankment in the cracks, it had been recommended
that a sand beach be maintained against the fattee dfmbankment. The purpose of this sand beach
was to act as a source of sand that could theratveed into any cracks that might develop. Theaide
was that passage of sand into cracks would premternal piping. The fact that sand was carridd in
the cracks was confirmed by observation after thkires of sand in the cracks on the walls of the
breach.

Just prior to the failure, freeboard at the embagkinmad been decreased as a result of pond fitheg—
freeboard had been reduced to the point wherengailisolution was in direct contact with the
embankment and the sand beach had not been mauhtdim that configuration, the sand beach,
because it was below the tailings fluid, was ingtffee and the cracks within the embankment probably
filled with tailings solution. The owner’'s consaiits proposed as a probable cause of failure that
internal erosion of the embankment occurred under dction of the fluid in the cracks. Slope
instability was ruled out on the basis of a few@enl979 style stability analyses.

Thus here is an instance of poor design, over-agiicrassumptions, and ineffective impoundment
management resulting in failure. These days oneatabut wonder how they could stand by and see
the embankment move, deform, crack, and not st@patipns. No doubt some unnamed consultant
told them the risk was small as long as the kegpdrad beach above water. Which of course they did
not do.

Merriespruit

The proceedings of the 1998 conference on Tailiagd Mine Waste includes three papers on
the failure of the Merrispruit Tailings Impoundme#it this remove of time it is still instructive to
reread these old papers and ponder the lessoms. lebiere is a paragraph from the conclusion & on
of the papers, Wagener, et al (1998):

Following the inquest/enquiry into the disasterdda Kotze found that "it is clear beyond all doubt
that the tailings dam system, which was operatepdmple chosen by the mining company and the
tailings dam company, did not function with any swea of safety. In passing it can be mentioned
that the practice of the Department of Mines anérgy to appoint old mine captain, without training,
as inspectors is definitely not satisfactory.”

There follows this indictment of the system in #ane paper, which supports the contention that many
things have to go wrong for a system to fail:

The management structures within the industry e, as exemplified by the lack of proper
contract documents and hence the lack of clarityvbo was responsible for what. There was poor
communication within the organizations, possiblgrayated by the lack of relevant technical
knowledge by those charged with responsibilitiggohd their expertise. This meant there was lack of
adequate documentation or records on which any @roponitoring of problems or progress towards
their solution could be based. Those placed intjpms of authority had not received training ireth
fields of expertise required--largely the enginagrperformance of materials comprising tailings
dams or the implications of environmental condisiomn fact, there seems to have been a deartheof t
practical engineering skills required, instead dhimg, electrical or mechanical experience.
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Two accompanying papers (Brink, 1998 and McPhaigl€1998) tell of the remediation of the dam
after its failure and of planned long-term contiduese of the facility. This is a magnificent sét o
papers---if only these days similar high-qualitypees about large failures were published. But ithis
unlikely as the admissions of failures containedhiese papers could only occur in the light of open
court enquiry; no mine, no consulting company oeirtbwn would every permit publication in the
absence of the findings of a judge and court. néted in the paper by Wagener, et al (1998):

Consequently it was established beyond doubt thatt@pping, as a result of inadequate freeboard,
was the primary cause of the failure. While themes initially some indirect evidence pointing testh
having been the case, it was only irrefutable pdoaéter the satellite imagery had become available
and subsequent confession by individuals who had bevare of the actual situation at the time.slt i
alarming to think that had such key evidence neinb&vailable, the true cause of the failure may sti
be shrouded in uncertainty.

Upstream Facilities

In 2000 a seminal paper by Davies and Martin(20@n of AGRA Earth and Environmental Limited
provided important learnings. The authors settoutefend upstream construction in the face of many
preceding failures. They note:

Upstream tailings dams have become the “poorer”sins to other tailings dam geometrics with

many designers and regulatory jurisdictions. Takictance to consider upstream dams appears to be
at least partially due to upstream dams providingrenthan one half of the more dramatic mine
tailings impoundment failures.....upstream dam fasucan be attributed to poor design, construction
and/or stewardship of the facility.

Hence they proceed to write about two new upstr&limgs impoundments they had designed that
avoided the flaws that lead to failure. Today ¢h&till are many upstream dams that are well design
operated, and managed. Maybe this paper was ptmt coute that gave courage to others to proceed
with what is, at basics, a cost-effective appraadailings disposal.

In a second 2000 paper Martin and Davies (2000evarf “recent trends in the stewardship of tailings
facilities both in Canada and worldwide.” The authnote that this includes proactive initiativgs b
industry associations, and individual mining companand increased roles by consultants. They note
publication by the Mining Association of Canada (MPAof A Guide to the Management of Tailings
Facilities, a volume that has been recently updatetlbroadly used in the industry..

Oil Sands Tailings

Conferences and publications on oil sands tailedgsund these days. In terms of volume, oil sands
tailings probably dwarf most other types of tailhgResearch on better ways to dispose of oil sands
tailings continues apace today. But back in 20{@e& was only one paper on the topic by Pollock, et

al (2000). They describe modeling with finite streheory of Composite Tailings (CT) at a test liaci

at the Syncrude mine. Then CT was new, and helchise. No longer so, sadly, for the material has a

tendency to segregate with “more sand near théhalige and more fines further from the discharge

point.”
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Closure

The series of conferences contributed much to éveldpment of better practice and an opportunity
for the interaction of representatives from indystegulatory agencies, consultants, suppliers and
academia. Others are encouraged to review the gulowgs from these conferences and thereby
provide their own summaries of accomplishments.
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