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Context
In May 2008 the then environment minister, Phil Woolas, stated in a written
Parliamentary reply that: ―The UK currently sources uranium for commercial reactors
from Australia and Russia.‖ (source: Hansard, 21 May 2008 : Column 344W)
It is not known where uranium would be procured for any future nuclear fuel required by
any new build nuclear energy programme.
The Strategic Siting Assessment documentation, including the study on the potential
environmental and sustainability effects, failed to look at any environmental implications
of new nuclear plants beyond the United Kingdom shores. I made a submission of over
150 pages, some of which is repeated in this submission, but predictably, if
disappointingly, not one word on uranium environmental hazards appeared in the
Government response to that consultation. I would not expect the issue to be ignored in
such a cavalier way a second time, for the nuclear industry is global and the nuclear fuel
chain involves many countries in a complex interlocking set of managerial and
processing arrangements. Extraction and processing beyond British shores are part of
the radiological burden of nuclear fuel: these impacts must not be ignored. Government
has a moral responsibility to ensure these important concerns are addressed.
The draft Nuclear Industry Association ‗Justification Application‘ – dated June 2008 –
which complements the SSA documentation, devotes only seven paragraphs (2.18-2.34)
to general discussion of uranium supplies, and eight further paragraphs in the Annex 1
on the nuclear fuel cycle (three on uranium mining and milling, and five on enrichment).
None address the environmental consequences of uranium mining and milling.
The annexes have sections on radiological risk to reactor operators and to members of
the public from reactor operation, but nothing on radiological risk to uranium miners and
polulations living in the vicinity of uranium mines and the radioactive waste
arisings.(http://www.berr.gov.uk/files/file49231.pdf).
The annex section on radioactive waste states the following:
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―The applicant judges the detriment from radioactive waste and spent fuel to have the
potential to be significant in terms of justification were there to be no defining
attribute identified to constrain it. The issues here centre around confidence that the
quantities and characteristics of these materials are such that they could be managed
responsibly and without significant detriment, including potentially placing a
significant financial burden on the UK taxpayer. This is captured by the defining
attribute set out in Table 1.1 that these arisings should be ―compatible with UK
disposal or interim storage plans‖.

From this is is clearly apparent that only radioactive waste arings from irradiating the
fuel, ie reactor operations and back-end management, are considered by the applicants
as worthy of consideration. This is sadly predictable, but is also unconscionable. The
perspective is purely national and managerial, with no international or ethical
assessment. By limiting the consideration of the prospective ‗detriment‘ to UK citizens
and residents alone, the comparative costs and benefits are far too narrowly drawn.
As a consequence, the questions posed by the Justification consultation fail to capture
this extraterritorial and ethical dimension
Therefore in the context of the Justification questions on the scope of the matters
canvassed in the documentation, on grounds of intra generational and indeed intergenerational equity, it is clear that the affected stakeholders and communities stretch
well beyond the UK‘s shores, literally across the globe, and any Justification should
encompass the ethical and equity consequences of this factual reality.
This submission thus rectifies this omission, and includes as illustration primary
materials ( and associated references) covering problems encountered in the major
uranium production countries (Australia, United States, Canada, Kazakhstan, & Namibia,
and some more minor ones such as the Czech Republic, France and eastern
Germany).
I thus recommend government advisors and regulators carefully read these materials to
gain a holistic picture of the externalised environmental costs of the use of uranium in
commercial reactors.
I have also included at the end in an annex some material on radiological weapons
(„dirty bombs‟), another possible radiological detriment from the continued operation of
the nuclear fuel chain, an essential component of any new nuclear reactor operation,
which is not addressed by the NIA Justification document

Prolegomena
In the same month as this consultation closed (March 2009), an American non
governmental organization, Beyond Nuclear, published in its regular information
bulletin, Thunderbird, a review and summary of a conference its heled host in
Washington DcC in February 2009, addressingthe issue of the impact on
indigenous people of uranium mining, milling and its waste streams. I reproduce
the summary immediately below.
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Beyond Nuclear Bulletin
March 5, 2009
Standing Room Only as Indigenous Speakers Describe Atomic Genocide
It was standing room only at the huge PowerShift 2009 youth conference on climate
change in Washington, DC, February 27, when Beyond Nuclear hosted a panel that
included three indigenous activists, a scientist and a prominent actor. The panel Human Rights, Uranium Mining and Unfolding Genocide - featured actor, James
Cromwell; French nuclear scientist, Bruno Chareyron, Manuel Pino of the Acoma
Pueblo; Sidi-Amar Taoua, a Touareg from Niger; and Mitch, an Australian Aboriginal.
The panel held a press conference, briefed legislators on Capitol Hill and spoke at
PowerShift to more than 500 students.
The activists described how uranium mining has disproportionately targeted indigenous
communities across the world and represents a deliberate genocide. Mine workers were
poorly protected and informed and suffered from often deadly diseases without proper
treatment. Most disused mine sites have never been cleaned up while water supplies
remain contaminated. "Poison Wind," a documentary by Jenny Pond, was also shown to
a packed room at Busboys and Poets in Washington, DC at an event hosted by
Cromwell.
The three days of events represent the beginning of a new Beyond Nuclear campaign to
draw attention to the consistent violation of fundamental human rights caused by
uranium mining. See our Home Page and the Atomic Discrimination page on the Beyond
Nuclear Web site for more information.
In addition, Beyond Nuclear staff presented at two No Nukes panels that were attended
by more than 500 young people each, and conducted a workshop that was filled to
capacity. The Beyond Nuclear information table was also well trafficked all weekend and
Beyond Nuclear staff briefed the PowerShift lobbyists on nuclear power loan guarantees
before they headed to Capitol Hill the following Monday.
Beyond Nuclear in the News
The Beyond Nuclear tour of indigenous speakers on human rights and uranium mining
received a variety of press coverage, including an article by Agence France Presse that
appeared in the Melbourne Age, the Melbourne Sun and the Economic Times (of India)
among other publications. View the articles here. In addition, James Cromwell was
interviewed live on CleanSkies TV.
http://ent.groundspring.org/EmailNow/pub.php?module=URLTracker&cmd=track&j=2650
54143&u=2835008

Country–by-country reports
AUSTRALIA
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Olympic Dam, Roxby Downs (South Australia)
Olympic Dam expansion project
BHP intends to have first stage of Olympic dam expansion in production by 2013
On Oct. 31, 2008, BHP Billiton said it plans to have the first of five planned stages of
expansion at its Olympic Dam mine in production by 2013. The first phase of expansion
is to optimise the existing underground operation and increase its production capacity to
200,000 tonnes of copper, 4500 tonnes of uranium and 120,000 ounces of gold. The
development of the open pit is to take five years with the ore processing expansion to be
developed in three stages.
The mine has a capacity to produce 180,000 tonnes of copper and 4000 tonnes of
uranium per year, with the staged expansion looking to increase copper and uranium
output to 730,000 and 19,000 tonnes, respectively. (The Australian, Oct. 31, 2008 )
NT Government invites comment on EIS draft guidelines for increasing uranium
transport from Olympic Dam to Darwin
As part of the proposed expansion BHP Billiton is proposing to export copper
concentrate and uranium oxide through the Port of Darwin via the Adelaide to Darwin rail
line. Northern Territory Environment Minister Alison Anderson has determined that the
proposal is considered environmentally significant requiring preparation of an
Environmental Impact Statement (EIS) for the Australian, South Australian and Northern
Territory governments.
Comments must be submitted by 31 October 2008.
> View NT Gov. media release 17 Oct 2008
> Download draft guidelines for Olympic Dam Expansion (NT Transport Option) project
Scientists denounce location of proposed desalination plant for Olympic Dam
mine as inappropriate (South Australia)
Three hundred residents from the Port Hughes on the Yorke Peninsula attended a public
meeting this month where marine ecologist Toby Bolton warned that too little was known
about the cumulative, long-term effects of desalination plants for them to be regarded as
the solution to the nation's water shortages. One of the three desalination plants is
proposed by BHP Billiton in the upper reaches of Spencer Gulf to feed its expanded
Olympic Dam uranium mine.
Dr Bolton said it was difficult to think of a more inappropriate location than BHP's
proposed Spencer Gulf plant. It would operate in an area that combined poor tidal
exchange with mangrove and samphire swamps that nurtured organisms for the marine
food chain such as giant cuttlefish and the area's prized whiting. Dr Bolton, from Flinders
University's Lincoln Marine Science Centre at Port Lincoln, said he did not oppose
desalination plants that were in open ocean where strong tidal currents dispersed the
waste brine. He is one of five South Australian scientists who last month wrote to the
State Government warning it of the dangers of desalination when so little was known
about its long-term effects on marine life. (The Age May 31, 2008)
BHP considers export of unsmelted Olympic Dam copper / uranium concentrate to
China
In view of China's expected serious over-capacity of copper processing, BHP Billiton has
asked the federal Government to approve the export of uranium-bearing copper
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concentrate to China. BHP's next chief executive, Marius Kloppers, met Industry Minister
Ian MacFarlane to signal a formal request to directly ship up to 1.2 million tonnes of
Olympic Dam copper concentrate a year, rather than convert the ore into metal at the
mine site.
The idea means that BHP would be, by stealth, selling uranium directly to China, which
is why the company needs to secure federal endorsement. The export copper
concentrate would contain relatively low levels uranium. But even at the expected 0.01
per cent to 0.15 per cent concentrations, BHP would still be shipping up to 2500 tonnes
of uranium to Chinese smelters each year. It is not yet clear whether BHP would
propose, or be required, to repatriate that uranium. Any sale of the uranium to China's
nuclear industry would first require the finalisation of the bilateral safeguards agreement
which is part of the Australia-China Nuclear Transfer Agreement signed in April 2007.
Export of the concentrate rather than metal would mean that the proposed expansion
would concern the Olympic Dam mine only, but not the on-site smelter. (The Australian
12 July 2007)
Fishermen slam site selection for proposed water desalination plant for Olympic
Dam mine expansion
BHP Billiton has been challenged by the fishing industry, scientists and
environmentalists to justify its selection of the shallow, tidal Spencer Gulf for a massive
desalination plant to supply an expanded Roxby Downs uranium and copper mine.
(Australian Mar. 15, 2007)
Russia's Tenex seeks participation in Olympic Dam uranium mine expansion
project
Russia's Techsnabexport (Tenex) is negotiating with BHP Billiton for a role in the
development of Olympic Dam, the world's biggest uranium project, in Australia, Vadim
Zhivov, the company's first deputy general director, told a press conference in Moscow.
The next round of talks with BHP Billiton is planned in January 2007. (Itar-Tass Dec. 15,
2006)
BHP Billiton to investigate desalination plant to supply Olympic Dam expansion
with water
BHP Billiton will investigate building a $300 million desalination plant off South Australia
to provide the water needed for its $5 billion expansion of the Olympic Dam mine.
The company and the SA government have agreed to investigate the desalination plant
on Spencer Gulf and a $400 million pipeline to supply the extra 120 million litres of water
a day. The desalination plant would not only avoid the need for BHP to take more water
from either the River Murray or the Great Artesian Basin but would also supply quality
water to Whyalla and other Eyre Peninsular towns. The Australian Conservation
Foundation (ACF) said the announcement that no additional artesian water would be
used to service the mine was good news. (The Australian Feb. 17, 2006)
Public comment invited on Draft Guidelines/Issues Paper for Olympic Dam
expansion Environmental Impact Statement
The Commonwealth Minister for the Environment and Heritage (DEH) and the South
Australian Minister for Mineral Resources Development (Planning SA) will be jointly
assessing the environmental impacts of a proposed expansion of the Olympic Dam Mine
to enable production to be increased from the currently approved level of 350,000
tonnes per annum (t/a) of copper and associated products, to up to 1,000,000 t/a of
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copper and associated products. According to the Draft Guidelines/Issues Paper, the
corresponding uranium output would be up to 30,000 t/a (up from currently 4000 t/a)!
> Download Planning SA Advertisement Nov. 18, 2005 (PDF)
> Download DRAFT GUIDELINES/ISSUES PAPER For an ENVIRONMENTAL IMPACT
STATEMENT on the proposed expansion of the Olympic Dam operations at Roxby
Downs , Planning SA, Primary Industries and Resources SA, November 2005 (2.2MB
PDF) · alternate source (DEH)
The final guideline was released on Feb. 10, 2006:
> Download GUIDELINES For an ENVIRONMENTAL IMPACT STATEMENT on the
proposed expansion of the Olympic Dam operations at Roxby Downs, January 2006
(2MB PDF)
> See also:
Planning SA Major Project Assessment · Planning SA Major Development Panel
DEH Referral
Protest on expansion of Olympic Dam mine ground water use
On Oct. 26, 2005, environmentalists held a peaceful protest outside BHP Billiton's
Adelaide office in opposition to the company's plan to take five times more water from
the threatened Great Artesian Basin (GAB) to expand the Roxby Downs mine.
BHPB has applied for a licence to take an additional 120 million litres of GAB water daily
free in the assessment of its uranium/copper mine expansion plan. This is in addition to
the daily extraction of 33 million litres.
David Noonan from the Australian Conservation Foundation said the mine already was
the largest single-site industrial user of ground water in the southern hemisphere. "And
now BHPB proposes to take one third of all the GAB waters that flow into SA each year,"
he said. "That could kill the basin and the Mound Springs." (Advertiser Oct. 27, 2005)
BHP Billiton commences environmental assessment of proposed expansion at
Olympic Dam mine
"BHP Billiton has today commenced the environmental assessment of its proposed A$5
billion expansion at its Olympic Dam operation in South Australia with the lodgement of
the project proposal to the Federal and State Governments.
While this does not signal BHP Billiton's formal commitment to undertake further
expansion at Olympic Dam it does mark the beginning of a two-year process of scientific
analysis and extensive public consultation." (BHP Billiton Aug. 19, 2005)

Radiation monitoring of Olympic Dam mine workers has been lessened, Greens
say
The Greens say standards for radiation monitoring at the Olympic Dam mine owned by
BHP Billiton have been watered down by the South Australian Government. SA Greens
MP Mark Parnell says documents he has obtained under freedom of information raise
serious concerns about how often testing for radiation occurs at the mine in outback SA.
He says reports provided to the Environment Protection Authority (EPA) by BHP Billiton
lack detail about radiation exposure for people working in areas of the uranium and
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copper mine where the risk is highest. "Up until 2006 there were between four and eight
reports per month of exceedences if you like or dangerous levels - those reports have
now faded away to only one in the last 18 months," he said. (ABC June 19, 2008)
Audit reviews call for improvements of Olympic Dam tailings management
The Olympic Dam uranium mine needs urgent improvements in radioactive waste
management and monitoring, according to audit reviews. As owner BHP Billiton seeks
state and federal government approval for a four-fold, A$5 billion expansion at Olympic
Dam, concerns about the mine's tailings storage facilities have been raised in the last
two audit reviews provided to the Rann Government.
The reviews, obtained by The Australian under Freedom of Information laws, call on
government regulators to "encourage" changes to the deposit of tailings. More than 10
million tonnes of tailings a year are placed in ponds near the mine. The review noted
radioactive slurry was deposited "partially off" a lined area of a storage pond, which it
believed contributed to greater seepage and rising ground water levels. The review also
criticises the lack of an agreed, accurate formula to determine the rate of evaporation of
tailings and how much leaks into the ground. (Australian March 10, 2006)
Olympic Dam mine to run on geothermal energy?
BHP Billiton is considering a geothermal power plant for the Olympic Dam mine
expansion. The A$1 billion power plant would be built 400 km north of the Olympic Dam
mine in South Australia. Pacific Hydro Ltd believes it could have a 400-Megawatt plant
up and running within three or four years. (Sunday Mail June 16, 2006)
Olympic Dam in northern South Australia is showing promise as another site for a hot
rocks energy project. Initial exploration of the site by Western Australian firm Green
Rock Energy has found a potential 1,000 Megawatt resource. (ABC Nov. 9, 2005)
> Download Green Rock Energy release Nov. 8, 2005 (PDF)
Green Rock Energy Ltd (formerly Mokuti Mining Ltd, ASX releases ) completed the
acquisition of geothermal energy licences over WMC leases in South Australia covering
2700 sqkm around Olympic Dam, where power needs could more than treble in a
proposed $5 billion expansion. (Australian May 12, 2005)
South Australia to investigate bird deaths at tailings dam of Olympic Dam mine
A South Australian government taskforce will examine a huge spike in the number of
birds killed at the Olympic Dam uranium mine, after more than 100 were found dead
over four days in late December 2004.
The deaths were recorded at the mine's tailings dam in outback South Australia, which
spans 400ha and is where solid and evaporated acid liquid waste from some of the
uranium mine's operations is stored.
"Unfortunately the tailings system contains chemicals and that is what causes harm to
birds," WMC spokesman Richard Yeeles said. (Australian Jan. 11, 2005)
South Australia plans nuclear waste dump site at Olympic Dam mine
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The South Australian Government has entered a formal agreement with WMC to
examine the establishment of a radioactive waste dump at the company's Olympic Dam
uranium mine in the state's north. (ABC July 14, 2004)
WMC considers tripling rather than doubling of Olympic Dam capacity
On June 18, 2002, WMC outlined a multi-billion-dollar expansion of the Olympic Dam
copper-uranium mine in South Australia.
Early planning has annual copper production being more than doubled, from 235,000
tonnes to 600,000 tonnes. Uranium production would also more than double, to 8000
tonnes a year, making Olympic Dam the biggest uranium mine in the world, although
WMC faces the challenge of first finding buyers for the radioactive material. (Sydney
Morning Herald June 19, 2002)
Fire again at Olympic Dam copper/uranium mill
A fire involving about one million litres of kerosene broke out just after midday on 21
Oct., 2001, at the solvent extraction plant of WMC's Olympic Dam copper/uranium mine.
The blaze was contained just before 3:30pm. The fire is in the same area as a blaze on
23 Dec., 1999, that caused A$10 million worth of damage. (ABC News 21 Oct 2001)
The new fire caused damages above A$20 million. During the rebuilding period, the
mine's annual uranium output would fall by 1500 tonnes from 4500 tonnes. (News
Limited 23 Oct 2001)
WMC believes "the most likely cause was a static electricity discharge at a location
where polyethylene piping carries a kerosene-like solvent." (WMC 13 Feb 2002)
WMC considers doubling of Olympic Dam mine capacity
Currently, WMC is in the process of lifting output from 200,000 to 235,000 tonnes a year
of refined copper. WMC already has environmental approval to go to 350,000 tonnes
and will now examine an even bigger step-up to 400,000 tonnes to 500,000 tonnes, with
an associated increase in uranium production, most likely in five to 10 years. (Herald
Sun 15 Aug 2001)
Fire at Olympic Dam copper/uranium mill
On 23 December 1999, a fire at the Olympic Dam solvent collection pond adjacent to the
solvent extraction plant interrupted power to the mine, plant and Roxby Downs township.
Employees in the area were evacuated and there were no injuries.
WMC and CFS fire crews contained the fire to the solvent extraction area. It started
shortly after 7.30 pm and burned until about 3 am the next day. A fireball could be seen
from 25 km away.
Uranium production will be down 200 tonnes to about 4,100 tonnes in the year 2000
because of a temporary loss of some solvent extraction facilities.
According to WMC corporate affairs manager Richard Yeeles, "there are no radiation
issues associated with the fire". (WMC, The Australian 24 Dec. 1999)
Protesters block entrance to Olympic Dam
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On 23-26 May 2000, about 70 protestors blocked the main access road to the Olympic
Dam mine and plant. (WMC News Relases 23/24/26 May 2000)
About 50 protesters blocked the entrance to WMC's Olympic Dam mine site in South
Australia on 14 September 1999, in protest against uranium mining.
The protest involves representatives from the Kupa Piti Kungka Tjuta, Arabunna and
Kookatha Aboriginal peoples who also joined the Humps Not Dumps anti-nuclear camel
trekkers.
The protesters raised their concerns about the lasting effects of tailings dams at Olympic
Dam, and about production of uranium at the site which ended up as nuclear waste.
(ABC News 14 Sep 1999)
License violations at Olympic Dam





















20 Mar 2008: Approximately 70 m3 of tailings escaped into the tailings pipeline
corridor from a pipe failure.
18 Feb 2008: Approximately 270 m3 of tailings escaped into the tailings pipeline
corridor from a pipe failure.
1 Jan 2008: A flexible section of pipe failed causing some 30 m3 of tailings
material to be discharged beyond the secondary containment area but remained
within the tertiary containment.
10 Oct 2007: approx. 50 cubic meters of liquor from the solvent extraction area
overflowed the HDPE lined scuttle pond into an adjoining unlined overflow pond.
29 Sep 2007: approx. 70 cubic meters of tailings leach overflowed a bund
containing the Tails Leach Tank No. 4.
20 Apr 2005: spill of 28 cubic meters of tailings slurry. (WMC)
6 Jan 2005: spill of 117 cubic meters of tailings liquid. (WMC)
10 Sep 2004: spill of 250 cubic meters of evaporation liquor. (WMC)
21 May 2004: spill of 460 cubic meters of process liquor comprising mostly
copper with a residual 0.014% (140 ppm) uranium content. (WMC)
9 Feb. 2004: spill of 25 cubic meters of tailings solids and liquor. (WMC)
15 Dec. 2003: spill of 145 cubic meters of process liquor containing 0.0036% [36
ppm] uranium. (WMC)
19 Oct. 2003: spill of 130 cubic meters of liquor containing 0.26% copper and
0.022% [220 ppm] uranium, overlapping the eastern wall of Evaporation Pond 4B
as a result of wave action caused by strong winds. (PIRSA)
15 Oct. 2003: spill of 110 cubic meters of process liquor containing 0.029%
uranium. (WMC)
20 Aug. 2003: spill of 63 cubic meters of tailings solids and liquor, containing
about 0.03% (300 ppm) residual uranium. (WMC)
18 Feb. 2003: spill of 210 cubic metres of acidic raffinate liquor containing 172
ppm uranium due to a pipe failure in the hydrometallurgical area. (ABC Feb. 19,
2003; PIRSA)
Dec. 2001: More than 420,000 litres of mining slurry containing 0.1% uranium
accidentally spilled from a holding tank (The Australian Jan. 24, 2002)
2001: six other spills reported to the Government (The Australian Jan. 24, 2002)

CZECH REPUBLIC
9

Adversaries of Uranium Mining Agreed That Water Is More Precious Than Uranium
http://calla.cz/index.php?lang=eng&path=e_energy/news&php=200908.php
Kotel, 20th September 2008 - Almost two hundred of people gathered under the
thousand-year-old linden in village Kotel near Oseèná in Liberec region to declare their
protest against planned uranium mining in this area. Similar activities on the today's
occasion of International Uranium Action Day were taking place in other six countries of
Europe, in Russia and in Australia - at the places where local communities are
endangered by uranium mining.
A part of this action in Kotel was apart from other things a theatre performance of a local
amateur theatre group Vojan. They parody efforts of foreign speculators to mine uranium
in Bohemia.
Uranium was begun to mine in Stra¾ pod Ralskem area in 60's of last century. It was
being done by the worst known method - insitu acid leaching. During almost 20 years
sulfuric was pumped underground in such amount that would fill up the Slapy dam (270
000 000 m3). This act caused not only the massive contamination of underground but
also a great danger of the drinking water reservoir for whole region. That was the reason
why the mining was stopped here.
"The problem of contamination after the uranium mining in Stra¾ pod Ralskem is so
large that we will fight with it for tens of years and its stabilization will be paid by tens of
milliard crowns of all of us from our tax. Nevertheless mining companies dare to suggest
renewing of uranium mining nowadays. This time even in more inhabited areas towards
Liberec," informed Hana Gabrielová from Calla organization which acts actively against
renewing of uranium mining.
"Drinking water is obviously more precious for people than uranium. It seems to us
absolutely absurd that mining companies plan renewing of mining only 5 kilometers far
from the place where the reservoir of drinking water is. This reservoir supplies with
drinking water nearby Liberec - the town with more than a hundred thousand
inhabitants," emphasized Josef Jadrný, an organizer of today's action from organization
Na¹e Podje¹tìdí.
"From experience I know how incredibly difficult and expensive removing contamination
after uranium mining from an area is," said Dr. Gavin Mudd, an Australian hydrogeologist
dealing with impacts of uranium mining, who came to Kotel near Oseèná to get to know
the local situation and support the local community. "Uranium mining is a business,
whose the only aim is to earn money. Water is for all people and its value is going to be
more and more precious," emphasized Mudd.
Source: http://jarmilka.s.cz/uran_en/
Photos:
http://podjestedi.rajce.idnes.cz/mezinarodni_den_proti_uranu1/
Kontakty (contact):
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Hana Gabrielová, Sdruení Calla
telefon: 777 027 012, email: hana.gabrielova@calla.cz
Petra Blahovcová, o.s. Na¹e Podje¹tìdí
http://www.nasepodjestedi.cz

(eastern) GERMANY

BUND accuses Wismut of amateurish reclamation of
uranium wastes
At an April press conference the German Branch of Friends of the Earth, BUND (the
Society for the Conservation of Nature), accused Wismut, the former uranium producing
company in Eastern Germany, of amateurish reclamation of uranium mine and mill
wastes.
(371.3646) WISE-Amsterdam - Wismut is now owned 100% by the German
government and has stopped all uranium mining. The only task it has now is to reclaim
the sites disturbed by uranium mining in Thuringia and Saxony: large open pit and
underground mines, and the very hazardous uranium mill tailings piles containing a total
amount of 220 million tonnes of solids in sludges.
The main points of BUND's criticism centers around the dumping of low grade ores
(resulting from heap leaching) in former open pit mines (where they will be in contact
with groundwater) and the flooding of underground mines without prior environmental
assessments.
Some proposed measures were also criticized, specifically: the dumping of various
contaminated wastes in uranium mill tailings deposits, which make reclamation much
more difficult if different types of waste are mixed, and the lack of hydrogeologic
investigations on the uranium mill tailings deposits, as well as the fact that no collection
and treatment of seepage waters from these piles has been done.
Besides criticism regarding the technical side of reclamation, the BUND also raised
concerns about the new and rising (but already well known from the former communist
era) secrecy surrounding all reclamation efforts at the Wismut sites: the reclamation
plans are not disclosed to the public and there are no public inquiries, thus people and
environmental groups concerned about the issue have no chance to become involved in
the decision-making process regarding planned reclamation measures.
The BUND also criticized the government regarding its proposed changes in the
allowable dose limit to the public from reclaimed uranium sites. The changes would
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mean that the limit at these sites would be set at 100 mrem (1 mSv) per year although
the present level for all nuclear installations in the western part of Germany is 30 mrem.
Source:



taz
Frankfurter Rundschau (FRG), 22 April 1992.

Contact: BUND, Im Rheingarten 7, W-5300 Bonn 3, FRG, tel: +49 228 40097-0, fax:
+49 228 40097-40. Peter Diehl, Schulstr.13, W-7881 Herrischried, FRG; tel & fax: +497764-1034.

Wismut: 10% higher cancer risk
Harmful waste from uranium mining by Wismut in the former GDR is clearly increasing
the danger to get cancer for hundred thousands of people living in the Federal states of
Saxony and Thuringia. This is the conclusion of a study carried out and presented by the
German "Öko-Institut" on March 14, 1994 in Berlin.
(410.4062) WISE Amsterdam - According to the study, people living in uranium
mining areas are running a ten-percent higher risk to become ill with cancer compared to
the whole of Germany. According to Goerg Heydecke -radiation expert from the local
branch of BUND (Friends of the Earth Germany) based in Zwickau in the Wismut-area parts of these calculations have already been discussed on the second yearly meeting of
the NGO "Gesellschaft für Strahlenschutz" (Foundation for Radiation Protection) in
Dresden in October 1993.
In the Saxon town Oberschlema sixty out of thousand inhabitants could become
additionally ill because of Radon gas escaping from slag-heaps, the use of contaminated
overburden as building material and the time that employees spent in uranium mines.
"The mayor of Oberschlema attacked massively professor Kuni and Langfelder
(Langfelder is chairman of the "Gesellschaft für Strahienschuts") when they discussed
the radiation danger for people living in this area, because he just feared the risks",
Mr.Heydecke reported in a statement to WISE-Amsterdam.
Besides that, co-author Gerhard Schmidt from the "Öko-Institut" said that increased
radiation would lead to six additional deaths per year in the area around the Thuringian
town Ronneburg.
According to the "Öko-Institut" one billion tonnes of overburden and some extra 200
million tonnes chemical contaminated and irradiating mud came up while 45 years of
uranium mining was carried out by the "Deutsch-sowjetische Wismut Gesselschaft"
(German Soviet Wismut Company). At least 5000 humans lost their life by occupational
disease in that period.
But instead of trying to solve the biggest ecological problem in East Germany at the
places of the highest risks, renovation of dangerous radio-active waste doesn't take
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place because of a chaotic situation with regard to finances and competencies with
authorities.
Georg Heydecke from BUND said in this context: "Competencies between the 'BMD'
(Federal Ministry for Environment), the 'BWiM' (Federal Ministry of Economic Affairs),
the 'BfS' (Federal Department for Radiation Protection), the Wismut Company, mining
authorities and Ministries of the provinces are rather unclear. Besides that, different
interests came into being. One of the involved authorities already concluded in the
meantime that there is an emergency situation and German law is not suitable to solve
it. Some Federal Departments could take ad-vantage of this situation - as Georg
Heydecke thinks - to ignore the observance of some goals in the law such as protecting
the local population. By doing so they want to keep the costs for renovation as low as
possible".
After German reunification the Federal government has taken economical responsibility
for all consequences from the mining activities of the "Deutsch-sowjetische WismutGesellschaft".
However the same government refuses the renovation of harmful radioactive waste that
was accumulated in the forties and fifties. In the view of the Federal government local
authorities and new owners should pay for the cleanup of this harmful waste. Background of that decision is that the planned DM 15 billion (US$8.6 bil-lion) are not
sufficient for the entire renovation.
According to Georg Ueydecke, "the Federal Ministry of Economic Affairs is not willing to
support local authorities to solve this gigantic financial problem. Besides that,
construction of a hazardous waste dump in the middle of an irradiated slag-heap as
planned, makes an optimal renovation on a later date impossible. In general a coherent
and clear concept for a renovation the legislature determines no standards and
prevailing conditions".
"It is a scandal that until now no authority could give any statement regarding the
radiation exposure to the population in a way that it is comprehensible to all", criticizes
Georg Heydecke.
As immediate measurements scientists from the "Öko-Institut" are demanding to fill
some of the radio-active slag-heaps in shafts and pit-holes of the former uranium mines.
Others have to be moved to suitable places or covered for the time being.
Finally the "Öko-Institut" criticized the Federal government for treating the affected
people in East Germany as second class citizens. They are exposed to higher
radioactive doses as permitted in the West. The real radiation doses is partially over 10
Mili-Sievert per year and therewith thirty times as high as permittable in West-Germany.
This is possible under German law: In the reunification treaty a passage is included to
regulate this. The old GDR maximum permissible limit for radiation exposure, which was
higher than in West Germany, is still into force in East Germany. A lawsuit against this

13

discriminating law, filed by several local authorities and private persons, will be decided
in the coming months by the Federal Constitutional Court.
Source:



Fax from BUND Zwickau (FAG), 5 April 1994
die tageszeitung (FAG), 15 March 1994

Contact: BUND kreisgruppe Zwickau, c/o Georg Heydecke, Georgenstrasse 3-5,
08056 Zwucjaym, Germany, Öko-Institut, Bunsenstrassse 14, 64279 Darmstadt,
Germany, Tel: + 49-6 151-81910

SPAIN
Andjar Uranium Factory (Jaen-Spain) (E-4197/08)
European Parliament Written Answers
The following question was answered on 3 September 2008.
22 July 2008 E-4197/08
WRITTEN QUESTION by Willy Meyer Pleite (GUE/NGL) to the Commission
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Subject: Andjar Uranium Factory (Jaen-Spain): former workers and the families of
victims Answer(s)
The available data indicate that more than 50 Andjar Uranium Factory (AUF) workers
have died from cancer, degenerative bone disease or lung and kidney problems, as a
result of having been exposed by their work to ionising radiation without adequate
protection during the 22 years that the AUF was in operation from 1959 to 1981. For
years, the association of former workers and victims' families has been fighting to
establish the causal relationship between the handling of uranium and the illnesses
which its members currently suffer from and those which their deceased fellow-workers
suffered in the past. These former workers were all given in-depth medical examinations
under the auspices of the Andalucian Autonomous Governments Ministry of Health, with
a view to establishing the possible effects of the radiation on their health.
In 2002, the Andjar hospital carried out a fresh health check on 48 workers and 115
family members, and a third study of 43 patients was carried out in 2005 in Granada. As
a result of these tests, respiratory, cardiac and kidney problems, as well as cases of
tumours were detected. The Spanish Labour and Social Affairs Ministry and the
Andalucian Health Ministry signed a protocol at the end of February 2006, committing
them to joint action on assessing the state of health of the former AUF workers. The
Health Minister explained at the time that this initiative was seeking to show that the
deaths of the 50 workers, and the illnesses which caused them, were related to
exposure at work to ionising radiation without the requisite prevention and protection.
Despite the fact that conclusive reports exist on the cause-and-effect relationship, the
competent body has not yet declared that these former workers suffer from work-related
illness, nor recognised the rights accruing there from both for the workers themselves
and for the widows and families of those who have died.
Does the Commission not think that the Spanish authorities need to find a solution to this
problem, and provide compensation for the identified and proven prejudice suffered by
these workers while they were working in the Andjar Uranium Factory? Is the
Commission aware of similar situations in any other Member States?
E-4197/08EN
Answer given by Mr Piebalgs
on behalf of the Commission
(3.9.2008)
A substantial body of Community rules has been developed with regard to health
protection against the effects of ionizing radiation, enabling a high level of protection to
be ensured. The central element of this legislation is Council Directive 96/29/Euratom of
13 May 1996 laying down basic safety standards for the protection of the health of
workers and the general public against the dangers of ionising radiation .
The basic standards cover situations which might lead to the exposure of the general
public and workers to ionising radiation, including other applications of ionising radiation
in industry and medicine. In particular, it defines strict obligations in relation to the
authorisation of practices, surveillance of the working conditions and environment of
exposed workers, including radiation protection, medical surveillance, training and
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information for workers, and the protection of the general public in order to provide
surveillance and reduce as far as reasonably possible the effects of such activities on
the public.
The compensation schemes related to the possible health consequences of exposures
to ionizing radiation remain of a national competence and thus falling outside the scope
of EU-legislation. Therefore, each Member State has the responsibility to assess
individually the situation and to take the appropriate measures if necessary.
No similar cases have been brought to the Commission's attention until now.

RUSSIA
[Note: Below are some recent accounts of uranium mismanagement in Russia. These
were highlighted when I visited Russia between 28 October – 2 November 2008, to
attend a conference on nuclear decommissioning and radiation safety in Russia]
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http://www.times.spb.ru/index.php?action_id=2&story_id=28535
Top Stories

Ecologists Decry Arrival of Nuclear Waste
By Irina Titova
Special to The St. Petersburg Times
About 30 members of St. Petersburg’s ecological organizations protested on Thursday the
transportation of nuclear waste* from other countries to Russia.
―No to the Import of Nuclear Waste!‖ read the slogan held by a group of ecologists in
front of Avtovo metro station — the area of the city through which trains transporting
nuclear waste from Europe usually pass.
―We are protesting nuclear transportation through St. Petersburg,‖ said Rashid Alimov,
co-chairman of the ECOperestroika ecological organization at a press conference on
Thursday. ―We also declare the start of a public campaign against the construction of a
terminal for receiving radioactive waste cargo in the port of Ust-Luga,‖ he said.
The protest was prompted by the arrival of the ship MV Schouwenbank loaded with
1,250 tons of depleted uranium hexafluoride from Germany to St. Petersburg on
Thursday. It was the biggest transfer of German radioactive waste to Russia in history,
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ECOperestroika said.
―Another shipment of radioactive waste to Russia is arriving despite such activities being
completely illegal, and in violation of the promises of the Russian Nuclear Energy State
Corporation, or RosAtom, to stop the import of so-called uranium tailings,‖ Alimov
wrote earlier on the organization’s web site.
―The transportation of such cargo is extremely dangerous. It is fraught with incidents in
which containers have become depressurized, which can lead to the poisoning of a large
number of people, and to the toxic and radioactive pollution of large areas, including
Russia’s big cities,‖ he said.
Alimov said ecologists intend to measure radiation levels in the vicinity of the current
cargo along its route through Russia.
At the end of the protest, police detained Alimov for what they called ―the violation of
fire safety rules and rules on holding public events,‖ said Vera Ponomaryova,
representative of ECOperestroika.
Russia has already accumulated more than 700,000 tons of uranium hexafluoride.
The uranium tailings being sent to Russia belong to Urenco, a western European
company, whose shareholders are the two major energy firms E.On and RWE. Urenco
has a contract with RosAtom, during the term of which cargos of waste have already been
shipped to Novouralsk in the Sverdlov Oblast, Seversk in the Tomsk Oblast, Angarsk in
the Irkutsk Oblast and Zelenogorsk in the Krasnoyarsk region.
The annual reports of Russian Technical Watch for 2003-2007 showed that the safety
norms for the storage of such waste were not met at any of the enterprises in the above
cities. The tailings are kept outside, and there were also cases of containers becoming
depressurized, ECOperestroika said.
The transportation of the tailings began on the night of March 12 from a uranium plant in
Gronau, Germany. The shipment of the cargo from railway sidings to the ship took 36
hours, the environmental group said.
Vladimir Slyvnyak, co-chairman of the Ecozashchita (Ecological Defense) group, said
that when sending its tailings to Russia, Urenco tries to find the cheapest way to get rid of
the responsibility for radioactive and toxic waste.
―We demand a stop to this cynical and immoral business that contradicts the Russian
legislation,‖ Slyvnyak said.
From St. Petersburg port, the train with the tailings will go to the city of Novouralsk. The
train travels through St. Petersburg, passing by residential buildings, ECOperestroika
said.
Last year a train carrying similar nuclear waste from Germany was discovered by
ecologists near residential buildings in the city’s Avtovo district. The ecologists measured
the radiation background near the containers and found that it exceeded the normal level
17

of background radiation by 30 times, environmental groups said.
Oleg Bodrov, head of the Green World ecological organization based in the town of
Sosnovy Bor in the Leningrad Oblast, said that the Ust-Luga port west of St. Petersburg
is currently building new infrastructure for the import and export of nuclear materials. In
two years cargos of nuclear waste will be transported via Ust-Luga, he said.
―This is a threat for the Kurgalsky peninsula,‖ Bodrov said.
Nuclear experts recognize the danger from the transportation of uranium tailings. The
British nuclear company BNFL has said that ―the sudden emission of a large quantity of
uranium hexafluoride, if taken by the wind, may lead to a large number of victims.
Theoretically, in certain weather conditions the deadly concentrations may spread over a
radius of 32 kilometers from the place of emission.‖
RosAtom’s press-service said on Thursday that deliveries of depleted uranium
hexafluoride or OGFU is carried out on the basis of contracts signed by Technabexport in
the mid 1990s, and that the ministry will end the agreement in 2009-2010, Interfax
reported.
―In 2009-2010 the old contracts on the additional concentration of OGFU will run out,
and we will not prolong them or sign new contracts,‖ said Igor Konyshyev, head of
RosAtom’s public relations department. ―We said it in 2007, and we will keep our word.‖
Konyshev said the ―various enterprises of RosAtom possess more effective technologies
for the enrichment of uranium than European enterprises.‖ Russian technologies enable
OGFU of European origin to be used as a raw material for producing U-235 — the
isotope used for the production of fuel for nuclear power stations, he said.
Starting in 1996, under such contracts Russia has received more than 80,000 tons of
uranium tailings from Europe. Ecologists say that by the end of 2009, another 20 tons of
waste is to be delivered to Russia.
Russia and other countries have currently accumulated several million tons of OGFU. In
the U.S. such waste officially became considered as radioactive waste in 2005. European
countries do not consider the substance to be radioactive waste, and send it for burial to
Russia.
RosAtom head Sergei Kiriyenko said earlier that after the OGFU is enriched in Russia, it
is returned to its country of origin, Interfax reported.
Protests against the import of nuclear waste to Russia are also taking place in other
Russian cities, including Yekaterinburg. On Monday ecologists plan to hold a protest
action in front of RosAtom’s office in Moscow.

*Note: It is not nuclear waste that is being protested against, but uranium hexafluoride,
which the article goes on to make clear.- DL
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BELLONA: Roundtable discussion of uranium tail transports through St.
Petersburg provides no reassurances on city's safety
ST. PETERSBURG – A roundtable discussion on depleted uranium
hexafluoride imports to Russia hosted by the Bellona and Ecodefence
environmental organisations, and the local newspaper Moi Raion (My
Region) provided a frightening glance at what disasters may loom as a
result of transporting the lethal loads of radioactive waste (comprising depleted uranium
tailing) through this city of 5 million people.
More details at:http://www.bellona.org/articles/articles_2008/uranium_roundtable

The St.Petersburg Times, Friday, September 26, 2008
http://www.times.spb.ru/index.php?action_id=100&story_id=27220
Ecologists: 10,000 Tons Of Waste Headed for City
By Galina Stolyarova Staff Writer
Up to 10,000 tons of depleted uranium hexafluoride are expected to
travel through St. Petersburg in the next six months, according to the
local branch of the international environmental pressure group
Bellona. The next cargo is expected to arrive in town in early
October.
Arriving by sea, the radioactive material will then be sent by rail to
the town of Novouralsk in Siberia for reprocessing and storage. Most
of the cargo arrives in Russia from the Netherlands and Germany but
Russia has signed contracts with India, Pakistan and China — states
that are rapidly bolstering their nuclear programs — and looks set to
receive even more spent nuclear fuel and uranium hexafluoride for
reprocessing.
"Alarmingly, the trains that carry the hazardous cargo originate at
the Avtovo railway station, very near residential areas," said Rashid
Alimov, head of Bellona's St. Petersburg branch, at an environmental
conference on nuclear safety this week. "Worse, as our investigations
have shown, most of the locals in the area have absolutely no idea
about the risks that they are regularly being exposed to as a result
of the dangerous transfers."
According to official sources, cargos containing depleted uranium
hexafluoride arrive in the city on average ten times a month.
Alimov said radioactivity levels near the trains have significantly
exceeded the norm on several occasions over the past year.

19

"For example, when we measured the levels in March 2008, our equipment
showed 680 microroentgen per hour, which is a health- threatening
level: the norm is less than ten percent of that amount," Alimov said.
The environmentalists described "a cloud of secrecy" surrounding
nuclear transportation.
"We are especially worried by the fact that Russian environmental
groups are constantly denied any opportunity of an independent control
and monitoring of the traffic," Alimov said. "Despite numerous
requests, officials have refused to inform us about rescue or clean-up
plans that would be implemented should an accident happen."
The authorities insist they are in full control and do not welcome any
help from ecological groups.
Speaking at the conference earlier this week, Oleg Muratov, head of
the public council of the Russian Atomic Energy Agency, said there has
not been a single road accident involving radioactive materials during
the history of its transportation in the country.
"The nuclear industry is crucially important for Russia; our country
provides nuclear fuel for every third nuclear reactor in the world,"
Muratov said. "This earns the state budget a tremendous amount of
money: the export of nuclear fuel is Russia's third most profitable
export, after the export of oil and gas."
Tatyana Minina, a spokeswoman for the Oktyabrskaya Railroads, said her
company has invested over 100 billion rubles into enhancing the safety
of trains — both passenger and cargo trains — over the past five
years.
"We also have our own environmental monitoring service and provide a
round-the-clock control over leaks, crashes or any other potentially
dangerous situations," Minina said.
Alimov warns, however, that transport accidents are still very common
in Russia, with trains sometimes colliding or going off the rails and
even falling off bridges.
"Russia's transport system is not immune to accidents and if an
accident involving radioactive material happens in St. Petersburg, the
price that the city would pay would be much too high," Alimov said.
"If a transport accident occurs that breaks the hermetic seal of a
container which is loaded with spent nuclear fuel, it may result in
lethal cases of radiation poisoning in a 32-kilometer radius from the
site of the spill."
Igor Merkushev, a lawmaker with the St. Petersburg Legislative
Assembly, said the parliament's Health Care and Environment Commission
will investigate the details of the transport of nuclear materials.
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The deputy also said the assembly is working on a law on radiation
safety and has discussed the possibility of persuading the federal
authorities not to allow nuclear traffic to pass through St.
Petersburg.
Tails upgrading in Russia
General
Russia to terminate re-enrichment of imported depleted uranium tails, once
current contracts expire
Over a year ago, Rosatom, the Russian Federal Atomic Energy Agency, decided not to
sign new contracts for imports of depleted uranium from Europe for enrichment and
plans only to implement contracts signed in the 1990s, Atomic Energy Agency Director
Sergei Kirienko told journalists in Angarsk. "We decided over a year ago that we would
not sign new contracts or extend old ones, but we cannot tear up agreements that we
already have - they expire in 2009-2010," he said. "We consider it incorrect to import
hexafluoride until the issue of its potential chemical danger is resolved," Kirienko said.
Kirienko said that contracts to import depleted uranium from Europe were signed in the
1990s "at a good price." (Interfax June 22, 2007)
Protest in Irkutsk against import of depleted uranium tails from Western Europe to
Russia
> See here
Protest in Moscow against import of depleted uranium tails from Germany to
Russia
On Oct. 12, 2006, environmentalists staged a brief protest in front of Germany's
embassy in Moscow against long-standing shipments of German nuclear waste to
Russia. Brandishing a banner scrawled with "Stop the entry of nuclear waste", a dozen
Germans and Russians demonstrated for about 10 minutes before the Russian
protesters were seized, handcuffed and hauled away by police.
"German authorities must stop burying radioactive waste in Russia which threatens the
health of future generations of Russians," Vladimir Sliviak of the Russian environmental
group Ecodefense, said in a statement. "German authorities must not take advantage of
the fact that the Russian atomic industry can violate laws and ignore public opinion," he
added.
According the Ecodefense, some 100,000 tons of nuclear waste have been imported to
Russia over the past decade. Up to 90 percent of the waste is stored by Russian
companies, awaiting final disposal, the group said. The radioactive material arrives in
Saint Petersburg's port in the northern part of the country, Ecodefense said, where it is
carried by train toward the Ural mountains, and western and eastern Siberia.
(Ecodefense Oct. 12, 2006)
Protests in Tomsk against import of depleted uranium tails from Western Europe
to Russia
On August 1, 2006, activists from ten Russian cities protested in Tomsk against the
import of depleted uranium tails from Western Europe for re-enrichment in Russia. They
were participants of an anti-nuclear camp held by the organisation Ecodefense from July
26 to August 3, 2006. (Ecodefense July 26 and Aug. 1, 2006)
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Russia could expand re-enrichment of foreign depleted uranium tails
Russia could increase its share of the global market for the treatment of depleted
uranium to 45% by 2010, from 40% at present, Vladimir Korotkevich, director of the
state-owned Siberian Chemical Combine at Tomsk, told reporters. He also said that
Techsnabexport, the Russian government's authorized exporter of nuclear materials and
nuclear power plant fuel, had contracts worth more than $3 billion annually to process
depleted uranium hexafluoride from abroad. This does not include contracts signed
under the Megatons to Megawatts deal with the United States. (Interfax Dec. 28, 2005)
Ecodefense calls for end of import of depleted uranium tails from Western Europe
to Russia, releases detailed report on re-enrichment business
On August 2, 2005, Ecodefense Russia held a press conference in Moscow demanding
an end to the imports of depleted uranium tails to Russia for re-enrichment. Since the
secondary tails remain in Russia, the import would represent an illegal import of
radioactive waste.
> View Ecodefense release Aug. 2, 2005 (in Russian)
> View Bellona article Aug. 4, 2005
At the occasion of this press conference, Ecodefense released a detailed report on this
issue titled "Re-enrichment of West European Depleted Uranium Tails in Russia".
> View abstract and download report.
On August 6, 2005, Ecodefense opened the 6th Antinuclear Camp near the Urals
Electrochemical integrated plant, where part of the re-enrichment takes place. The camp
will be open for one week.
On August 11, 2005, a protest action with 40 participants was held at Ekaterinburg
against the tails import from West European countries to Russia. One activist was
detained.
> View Ecodefense release Aug. 11, 2005 (in Russian, with photos)
Upgrading of French enrichment tails in Russia
Bellona stages protest against arrival of depleted uranium shipment from France
at St Petersburg port (Russia)
Amid demands by environmentalists that French nuclear waste deliveries to Russia via
St. Petersburg cease, the French vessel Captain Lus put in to port in this city at 6:00
p.m. local time laden with depleted uranium hexafluoride, known as uranium tailings. In
protest of the ship's arrival, Bellona stages a series of rotating one-person protests in
front of the French consulate on the Moika Embankment in St. Petersburg. (Bellona May
30, 2008)
Greenpeace tries to block entry of depleted uranium shipment from France into St
Petersburg port (Russia)
On Dec. 7, 2005, Greenpeace Russia tried to block the entry of the container ship
"Kapitan Kuroptev" into the port of St Petersburg. The ship carried 450 t of depleted
uranium waste from France, being sent to Russia for re-enrichment. Three boats with 11
activists on board tried to stand in the ship's way, burning signal lights and putting buoys
warning of a floating radiation hazard. However, the ship picked up speed and used
water cannons, and the activists had to retreat. (RIA Novosti Dec. 7, 2005)
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> Download: International trade in wastes of the nuclear industry based on the example
of depleted uranium hexafluoride , Greenpeace report, Dec. 6, 2005, (in Russian)
Greenpeace blocks depleted uranium export to Russia at Le Havre (France)
On Dec. 1, 2005, Greenpeace France blocked a transport of 450 t of uranium wastes at
Le Havre. The material was to be exported to Russia. It consisted mainly of depleted
uranium, to be re-enriched in Russia, and possibly some reprocessed uranium (RepU),
to be swapped to natural uranium. It had arrived by train from the enrichment plant at
Pierrelatte, and was to be loaded on the container ship "Kapitan Kuroptev" for sea
transport to St Petersburg. (Greenpeace France, Dec. 1, 2005)
> Download: Europe's radioactive secret - how EDF and European nuclear utilities are
dumping nuclear waste in the Russian Federation , Greenpeace International Briefing
paper, November 18th 2005 (in English)
> Download: Note d‘information: Comment eDF et les opérateurs électriques européens
exportent leurs déchets nucléaires en Russie , Greenpeace, Novembre 2005 (in
French)
Vladimir Korotkevich, director of the state-owned Siberian Chemical Combine at Tomsk,
where some of the re-enrichment takes place, alleges this blockade was initiated and
paid for by competitors of the Russian enrichment facilities(!) (Interfax Dec. 28, 2005).
This allegation shows, what serious blow the dragging of the re-enrichment business into
the limelight presents to the Russian enrichers...
Cogéma sends "a very small percentage" of the enrichment tails of its Eurodif plant to
Russia for re-enrichment. (Nuclear Fuel Dec. 28, 1998)
Cogema ships about 7,000 MTU [metric tonnes U] of tails (at an assay of about 0.35%)
to Russia each year, according to an RWE Nukem analysis. In addition to 1,100 MTU of
natural uranium, Cogema also receives back about 130 MT of low-enriched uranium at
an assay of about 3.5% U-235. (Nuclear Fuel May 12, 2003)
> For details on this issue, view the report "Re-enrichment of West European Depleted
Uranium Tails in Russia".
Tails upgrading: world's largest uranium "mine"?
"Minatom/Tenex has an estimated 9-million SWU/year of enrichment production capacity
in excess of Russia's needs. If Russia uses the 9-million SWU to strip tails from Urenco
and other Western enrichers with 0.30% uranium-235 to 0.20% U-235, it would produce
29 million lb of uranium oxide (U3O8) (11,180 tonnes U) per year. It is likely, according
to George White, a consultant with Uranium Exchange Co., the Russians have
contracted with Urenco to strip tails from 0.3% to 0.25% U-235. But then the Russians
probably stripped the tails further, to 0.12 U-235, to produce uranium for their own
account and selling it, White suggested. Stripping of uranium tails in this way would
reduce the need for natural uranium by about 30%." (WISE NEWS COMMUNIQUE 502,
November 13, 1998)
If Russia used its excess 9 million SWU/year to strip Urenco's tails in the described way
from 0.3% to 0.12% U-235, 7290 tonnes/year of uranium of natural isotope composition
would be recovered, 4680 tonnes of which on Russia's own account.
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> See also: Uranium Enrichment Tails Upgrading · Uranium Enrichment Tails Upgrading
Calculator

South African enrichment tails delivered to Russia for upgrading
From a press release of Edlow of June 16, 1998:
" Using a chartered ocean vessel, Edlow International Company delivered 140 cylinders
of depleted uranium to Russia on May 29, 1998. Shipped in 48 inch cylinders, the
shipment consisted of 461,871 kilograms uranium hexafluoride (UF6). Originating in
South Africa, the shipment is significant as it represents half of South Africa's depleted
UF6 inventory. The remainder of the country's depleted UF6 will be shipped to Russia at
a later date.
This shipment was performed by Edlow International under contract to Edlow Resources
Ltd. (an Edlow family company) in connection with Edlow Resource's purchase of 2,000
tonnes of depleted UF6 from the Atomic Energy Corporation of South Africa (AEC). The
AEC has no remaining use for the material, as it closed its enrichment facility - the Z
plant - in March 1995.
The depleted UF6 will be re-enriched in Russia and the resulting enriched product will be
sold to electricity utilities for use in commercial nuclear power generation. As such, the
transaction represents a positive use of what is often regarded as a waste product."
> See also: Uranium Enrichment Tails Upgrading

Upgrading of Urenco's enrichment tails in Russia
The centrifuge enrichment plant of Minatom's Ural Electrochemical Integrated Plant
(UEChK, formerly Sverdlovsk-44) at Novouralsk near Ekaterinburg is now enriching tails
for Urenco. The tails are enriched to a natural uranium equivalent level of 0.71% U- 235.
In 1996, more than 6000 metric tonnes of tails were upgraded. [Nuclear Fuel, October 6,
1997]
In 1998, 2,228 metric tonnes of tails were exported to Russia from Urenco's Gronau
(Germany) plant alone [Nuclear Fuel, Feb. 21, 2000].
According to Euratom Supply Agency's Annual Report 1998 (p.10), "Re-enrichment of
western origin tails in Russia [...] provides a supply in the order of 1 000 to 2 000 tU
(natural uranium equivalent) per year." If Scenario 1 is assumed for the mass balance,
this means that 13,600 to 27,200 t depleted UF6 would be shipped to Russia per year two to four times the amount reported for 1996. As a by-product from the re-enrichment
of this amount of material, 12,100 to 24,200 t of secondary tails would be produced per
year.
For the production of the above amount of depleted UF6, Urenco would have to expend
a separative work of 5.9 to 11.8 million SWU - much more than its present capacity of
3.4 million SWU. It can, therefore, be concluded that Urenco is currently in the process
of drawing down its depleted UF6 inventory at high pressure.
According to Euratom Supply Agency's Annual Report 1999 (p.10), "In 1999, deliveries
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of re-enriched tails to EU utilities represented some 800 tU."
According to Euratom Supply Agency's Annual Report 2000 (p.9), "Re-enrichment in
Russia for EU enrichers of western origin tails continued in 2000. Deliveries of reenriched tails to EU utilities represented some 400 tU under purchasing contracts plus
700 tU acquired through exchanges. The Agency concluded 4 new supply contracts for
the delivery of about 600 tU as re-enriched tails over the period 2001-2005."
According to Euratom Supply Agency's Annual Report 2001 (p.17), "some 1050 [tU]
were delivered to EU utilities following the re-enrichment in Russia of tails on behalf of
European enrichers", and "3 new supply contracts for the delivery of 760 tU as reenriched tails in 2002-2004 have been concluded".
"A report presented earlier this year [2003] at a World Nuclear Association working
group meeting by an RWE Nukem analyst, suggested that Urenco ships about 7,000
metric tons (MT) U of tails (average assay 0.30% U-235) to Russia for re-enrichment
every year and receives back about 1,100 MTU of natural uranium." (Nuclear Fuel May
12, 2003)
Source: http://www.wise-uranium.org/ediss.html#UPGRRU

UNITED STATES OF AMERICA

Benefits of uranium mining debated
by Susan Montoya Bryan
Associated Press
November 3, 2008
ALBUQUERQUE — An environmental group is challenging claims that a rebirth
of the uranium mining industry in western New Mexico would return
thousands of jobs and billions of dollars to a region still hurting from
the collapse of the last uranium boom.
A study commissioned by the New Mexico Environmental Law Center contends
estimates that the industry would bring $30 billion and more than a
quarter of a million jobs to the state are "a gross exaggeration."
Eric Jantz, the center's staff attorney, said the impetus for doing the
report was to get a realistic perspective on whether the economic benefits
of renewed uranium mining in New Mexico would outweigh environmental and
health concerns.
"The ultimate conclusion of the report is that the landscape has an
inherent value and clean air and water have inherent values. They're the
economic driver for the region and New Mexico," Jantz said. "Those things
are sustainable, whereas the uranium industry and every other extractive
industry are subject to boom and bust cycles."
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But James Peach, a professor at New Mexico State University who studied
the potential impacts for the industry, said the economic expectations are
reasonable when considering that uranium companies plan to do business in
the state for at least the next three decades.
Several companies showed an interest in western New Mexico's ore when
prices skyrocketed last year. Despite a recent drop to less than $50 per
pound, two companies have exploratory drilling applications pending with
state regulators.
The Environmental Law Center's report, released last week, states that the
industry bases its economic claims on assumptions the price of uranium
would return to the $90 to $100 per pound range and stay there
indefinitely.
Peach said he used the long-term contract price of uranium rather than the
spot price to gauge the economic impact. He said about four-fifths of all
uranium sales are based on a contract price, which stands at about $80 per
pound.
Peach also noted today's market is global, with 30 countries using nuclear
power and a few dozen more building or planning to build nuclear power
plants.
"The data clearly indicates that U.S. and world uranium requirements for
nuclear power generation far exceed current and projected production
levels," Peach said, meaning a high price for ore could be sustainable.
The Environmental Law Center argues that the uranium industry, like other
commodities, operates on a boom and bust cycle that could leave western
New Mexico vulnerable, as it was when the mines began to close in the
1980s and more than 6,000 jobs were lost.
But Star Gonzales, director of the Cibola Communities Economic Development
Foundation, said Grants — a town once known as "the Uranium Capital of the
World" — learned from the last bust and is prepared for both the ups and
downs of the cycle.
She said renewed mining in the area would spur economic development in her
community, where gas stations and other stores along main street have long
been boarded up.
"They're wrong in saying that it's too good to be true," she said. "I
think that the industry will benefit our community. ... For every one
mining job, there's probably going to be four created."
Despite the potential economic benefits, critics say the environmental and
social costs must be considered.
According to the center's report, the federal government expects to spend
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nearly $100 million on monitoring and maintenance at past uranium mining
sites across the country over the next six decades.
The report also states the federal government has paid about $625 million
to former uranium workers or their families for diseases and deaths
associated with exposure to radiation while working in the industry
between 1942 and 1971.
Jantz said people who could benefit in the short term from a paycheck
could end up paying a high price.
"I don't know why people think that a renewed uranium boom would be any
different," he said. "Maybe things were OK in Grants for a while but
where's the uranium mining industry now? They want the resources but they
haven't been taking care of the folks in Grants for the last 20 years."
Gonzales, who also is director of the Grants Chamber of Commerce and
curator of the community's Mining Museum, said the industry now faces more
rigorous standards and has improved methods for mining ore.
"I'm not just taking it for face value," she said of the industry's
promises. "We've researched this. Certainly I wouldn't advocate anything
that was going to be harmful to my community. I live here too."

Empowered: Indigenous Peoples organize to halt mining in Americas
Saturday, September 29, 2007
By Brenda Norrell
TUCSON, Ariz. -- Indigenous Peoples from throughout the Americas fighting mining
gathered to organize and support one another to halt the mining destroying their
communities and the environment. The first in the series of articles focuses on the
delegation from Peru, fighting copper mining and the poisoning of water sources.
Coal, gold, silver, copper and uranium mining in Indigenous territories has reached the
level of a global crisis. Nikos Pastos of Alaska's Big Village Network said climate change
and melting ice, combined with oil drilling, result in unprecedented dangers for polar
bears, walruses and whales.
On the Navajo Nation and near its borders, proposals for new uranium mines, coal
mining and the Desert Rock Power Plant pose threats to land and air already heavy with
toxins. Manny Pino, Acoma Pueblo, said the sacred sites endangered by new proposed
uranium mining include Mount Taylor in New Mexico, sacred to Pueblos, Navajos and
other tribes in the region.
At the root of the problem, says Western Shoshone Carried Dann, are the IRA tribal
governments who are acting in the best interest of energy companies, rather than the
best interest of the people.
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Louise Benally, Navajo from Big Mountains, Ariz., said the Earth is being "butchered" by
mining and elected leaders at both the tribal and federal level are responsible and must
be replaced.
In a story which repeats itself in every geographic region of the Americas, mining is
rupturing communities and poisoning the environment, including the First Nations in
Canada, Mayan in Guatemala and the Spokane Nation in Washington.
(source: http://www.bsnorrell.blogspot.com/

Uranium Milling and the Church Rock Disaster
Extracted from ‘Killing Our Own’ (1992)
Chronicling the Disaster of America's Experience with Atomic Radiation, 19451982
By Harvey Wasserman & Norman Solomon, with Robert Alvarez & Eleanor Walters
Church Rock, New Mexico, would seem an improbable spot for a nuclear disaster. A
dusty cluster of industrial machinery set in the arid mesas of the great Southwest, its
most distinguishing feature might be considered a large pond of murky liquid, unusual in
such dry terrain. Church Rock also hosts a series of underground uranium mine shafts, a
mill, and a scattered community of Navajo families who survive by herding cattle, goats,
and sheep.
A deep gully leads from the mine site into the Rio Puerco, which once flowed only when
fed by spring rains. Now it is wet year round, bolstered by water pumped from the mine
shafts to keep them from flooding. That water flowing from the mine is laced with
radioactive isotopes. And the pond hides a burden of contaminated waste.
The 350 families who water livestock in the Rio Puerco rely on their small herds to eke
out a meager existence. Many are members of the Dine--Navajo--Nation, with incomes
in the range of two thousand dollars per year. During the hot days of the desert summer
local children would play in the stream as their parents tended the goats, sheep, and
cattle.
A Wall of Radioactive Water
In the early morning hours of July 16, 1979--fourteen weeks after the accident at Three
Mile Island--all of that changed. The dam at Church Rock burst sending eleven hundred
tons of radioactive mill wastes and ninety million gallons of contaminated liquid pouring
toward Arizona. The wall of water backed up sewers and lifted manhole covers in
Gallup, twenty miles downstream, and caught people all along the river unawares.
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"There were no clouds, but all of a sudden the water came," remembered Herbert
Morgan of Manuelito, New Mexico. "I was wondering where it came from. Not for a few
days were we told."[1]
No one was killed in the actual flood. But along the way it left residues of radioactive
uranium, thorium, radium, and polonium, as well as traces of metals such as cadmium,
aluminum, magnesium, manganese, molybdenum, nickel, selenium, sodium, vanadium,
zinc, iron, lead and high concentrations of sulfates.[2] The spill degraded the western
Rio Puerco as a water source. It carried toxic metals already detectable at least seventy
miles downstream.[3] And it raised the specter that uranium mining in the Colorado River
Basin may be endangering Arizona's Lake Mead, and with it the drinking water of Las
Vegas, Los Angeles, and much of Arizona.
Except for the bomb tests, Church Rock was probably the biggest single release of
radioactive poisons on American soil. Ironically it occurred thirty-four years to the day
after the first atomic test explosion at Trinity, New Mexico, not far away.
The source of the catastrophe was uranium mill wastes. Usable uranium is extracted
from the sandstone in which it is usually found by grinding it fine and leaching it with
sulfuric acid. The acid carries off the desired isotopes. But the leftover waste sands-"tailings"--still contain 85 percent of the ore's original radioactivity, and 99.9 percent of its
original volume. There are now some 140 million tons of them scattered around the
West. NRC commissioner Victor Gilinsky and others consider them "the dominant
contribution to radiation exposure" of the entire nuclear fuel cycle.[4] The acid milling
liquids--called "liquor"--also dissolve dangerous traces of thorium 230, radium 222, lead
210, and other isotopes. Because of their high radioactivity the tailings and liquor both
must be isolated from the environment--but nobody has yet demonstrated a method with
any long-term success.
At Church Rock several hundred million gallons of the liquor were being held in a large
pond so the liquids could evaporate off and the solid tailings be stored. The whole
complex was owned by the United Nuclear Corporation (UNC), a Virginia-based firm
with assets in the hundreds of millions of dollars and influence in the New Mexico state
government. Its dam and pond at Church Rock were opened with the understanding that
they would operate just eighteen months; twenty-five months later, at the time of the
accident, no alternative sites were being developed.
The UNC dam wall was an earthen structure with a clay core, twenty-five feet high and
thirty feet wide. On the morning of the accident a twenty-foot-wide section of it gave way,
wreaking havoc downstream. In the desert, water is synonymous with life. In
contaminating the Rio Puerco, UNC had threatened the basis of existence for all of the
people who lived downstream. For the first time they confronted the terrors of
radioactivity. "Our hearts have been broken," said Bodie McCray of Tsayotah. "We don't
sleep worrying about it. I worry about our children and their children."
Indeed the hundreds of families living near the spill now had to live with the same kinds
of uncertainties just beginning to plague the people of central Pennsylvania. "Ever since
the accident we've been wanting the truth," said Kee Bennally, a silversmith playing a
lead role in the multimillion-dollar lawsuit against UNC. "They say it's not dangerous and
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in a couple of days they say it is dangerous. It's been really confusing, especially for the
old people. They don't know anything about this, the contamination, the radiation. . . ."[5]
What made the Church Rock disaster especially tragic was that it could have been
avoided. Soon after the spill an angry U.S. representative Morris Udall (D-Ariz.) told a
congressional hearing that "at least three and possibly more Federal and state
regulatory agencies had ample opportunity to conclude that such an accident was likely
to occur." Even before the dam had been licensed "the company's own consultant
predicted that the soil under this dam was susceptible to extreme settling which was
likely to cause [its] cracking and subsequent failure."[6]
Cracks had developed in the dam the year it opened, said Udall. Aerial photographs
revealed that liquor, which was supposed to be kept away from the dam face, was
lapping against it. State-required seepage devices and monitoring wells had never been
built or inspected for.[7]
UNC's chief operating officer, J. David Hann, countered Udall by blaming the accident on
"a unique rock point, beneath the breach." Because the dam had been built partly on
bedrock and partly on softer ground, that rock point "served as a fulcrum, resulting in
transverse cracking." The breach was "like many things you undertake," Hann told the
congressional hearing. "They have a risk, and we undertook this. There was a
circumstance that was not foreseen at the time."[8]
But coming in the wake of Three Mile Island, and in light of considerable evidence of
impending disaster, Hann's arguments seemed to carry little weight. In a special report
the U.S. Army Corps of Engineers charged that if the dam had been built to legal
specifications, according to approved design, "it is possible that the failure would not
have occurred."[9] And a spokesman from the New Mexico State Engineer's Office
added that a "consensus" of engineers who reviewed the accident agreed that "had the
drain zone been constructed according to the approved plans and specifications, and
had the tailings beach been in place as recommended by [UNC's] engineers, it is likely
that failure would not have occurred."[10]
At the time of the disaster the dam was carrying a load of tailings liquor at least two feet
higher than allowed for in its designs. The company had also failed to tell the state that
cracking had been observed. "There were significant warnings appearing before the dam
broke," said William Dircks, director of the NRC's Office of Nuclear Material Safety and
Safeguards. "I think that is the troubling part of it."[11]
Ultimately, for the company, the accident would mean a loss of some revenue and bad
publicity. For the people downstream life itself was at stake. "Somehow," complained
Frank Paul, vice-president of the Navajo Tribal Council, "United Nuclear Corporation was
permitted to locate a tailings pond and a dam on an unstable geologic formation.
Somehow UNC was allowed to design an unsafe tailings dam not in conformance to its
own design criteria. Somehow UNC was permitted to inadequately deal with warning
cracks that had appeared over two years prior to the date the dam failed. Somehow
UNC was permitted to continue a temporary dam for six months beyond its design life.
Somehow UNC was permitted to have a tailings dam without either an adequate
contingency plan or sufficient men and material in place to deal with a spill. Somehow
UNC was permitted to deal with the spill by doing almost nothing."[12]
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Ironically the Church Rock dam was a "state-of-the-art" structure. Paul Robinson, an
Albuquerque-based expert on mining issues, warned the Udall hearings that "UNCChurch Rock was the most recently built and the most carefully engineered tailings dam
in the state." Similar dams owned by Anaconda, Kerr-McGee, UNC-Homestake
Partners, and Sohio were "disasters waiting to happen."[13]
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August 14, 1980 (hereafter cited as "Navajos"); for a general analysis of the relationship
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31

Thorium and Other Damage
Soon after the spill UNC sent small crews downstream with shovels and fifty-five-gallon
drums to begin cleaning up. Bitter complaints from local residents and the state soon
forced UNC to expand its crews to thirty to thirty-five workers. "We have removed more
than 3500 tons of potentially affected sediment from the streambed to a distance of more
than 10 miles from the mill," Hann told the Udall hearings. "The combination of these
clean-up efforts, and natural effects, such as rain, have largely restored normal
conditions in the area."[14]
But an Arizona water-quality official complained in an interview with us that the rains had
merely transported the pollutants into his state.[15] And Robinson pointed out that UNC
had in fact removed just 1 percent of the tailings and liquid known to have spilled from
the dam. More than eighteen months after the accident indications were strong that
radiation and other pollutants had penetrated thirty feet into the earth. A report by a
Cincinnati-based firm brought in as a consultant by the EPA warned that at least two
nearby aquifers had been put "at risk."[16]
Furthermore when the spill overflowed the banks of the Rio Puerco, it left behind a
series of pools. When ordered by the state to monitor them, UNC chose to look for their
uranium content.
But uranium was precisely what the company had been working to remove in the milling
process. "It was a subterfuge on the company's part," said Dr. Jorge Winterer, an M.D.
working with the Indian Health Service in Gallup at the time of the spill. "There were
children up and down the river playing in those stagnant pools, and they were deadly
poisonous. But UNC chose to monitor them for the element they knew was least likely to
be there."[17]
In fact the NRC's William Dircks told the Udall hearing that those pools showed levels of
radiation one hundred to five hundred times natural background. What UNC might have
missed were substantial quantities of thorium 230 and radium 226. Both are alphaemitters and are extremely dangerous if ingested or inhaled.
Thorium 230, for example, has a half-life of eighty thousand years and is believed by
some to be as toxic as plutonium. A silver-white metal, thorium tends to deposit in the
liver, bone marrow, and lymphatic tissue, where even minute quantities can cause
cancer and leukemia. If inhaled as dust it can cause lung cancer. According to a study
by Winterer, under some circumstances thorium can become "trapped" in the body,
making it "a permanent source of radiation" there, and thus doing untold damage to the
human organism.[18]
Winterer soon came under personal attack in the wake of his candid comments. UNC
was a power in state politics. It had twenty-three hundred employees and an annual
budget within New Mexico of $140 million.[19] When Winterer contradicted assertions
from his superiors that there were no health effects from the spill, he was threatened
with legal action. And when he began holding seminars in the local library on the
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dangers of radiation, Winterer was told by a former friend that he and his family "would
be a lot better off if we got out of New Mexico right away."[20]
Jorge Winterer was not the only one concerned about UNC's assessment of the spill. Dr.
Thomas Gesell, a health physics professor at the University of Texas School of Public
Health, and a staff member of the Presidential Kemeny Commission on the effects of the
accident at Three Mile Island, also testified at the Udall hearings. Gesell said UNC's
monitoring data were self-contradictory and out-of-phase with the state's. One UNC
report had listed background levels as being lower after the spill than before it. Some
company reports on downstream radiation levels claimed findings 150 times lower than
the state's.[21]
Meanwhile contamination had apparently spread to local animals. One veterinarian told
a documentary crew from Eleventh Hour Films that abnormal radiation levels had been
found in the tissues of goats and sheep that were drinking Rio Puerco water.[22] A study
of eleven animals by the Center for Disease Control confirmed the problem. The CDC
warned that kidneys and livers of local livestock might concentrate high doses and
should not be eaten.
The CDC also warned locals not to drink water from the river, and to avoid its banks
during windstorms, when radioactive particles might be more easily inhaled. The CDC
emphasized that radiation levels in local animals did not exceed New Mexico standards.
But it was important to exercise caution because "the health risks of low doses of
radiation" were "not completely understood."[23]
A year after the spill Cubia Clayton of the state's Environmental Improvement Division
confirmed that the Rio Puerco was still too dangerous for human or animal consumption.
Clayton stated that it was "obvious" that "there has been some buildup of radiation" in
some of the animals tested.[24]
Ironically some of those animals had drunk upstream of the spill, indicating the stream-fed by water pumped out of the uranium mines--may well have been contaminated even
before the accident.
Soon after the dam break, two West German radiation biologists, Bernd Franke and
Barbara Steinhilber-Schwab, sharply criticized the CDC report for downplaying the
potential dangers of the accident and for sampling too few of the local livestock. They
urged chromosome checks on area residents and called for the establishment of cancer
and birth registries as well as intense ongoing radiation monitoring in the area. They also
warned that thorium and other isotopes from the spill could enter the human body not
only through eating contaminated animals, but also when radioactive dust settled on
vegetables.[25]
Dr. Carl Johnson, director of Colorado's Jefferson County Health Department, further
warned that detectable radiation levels in the tissues of children might only surface "over
a period of many years." Dangerous levels of thorium, radium, and other isotopes could
build up through the ingestion of contaminated food, air, and water. Thus he too urged
careful monitoring of local children, plus a shutdown of the mines and mills until the
public had determined that "a satisfactory method for preventing a subsequent incident"
had been found.[26]
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But the UNC mine and mill were back in operation in less than five months. The same
pond was in use. Some changes were made in the dam, but constant seepage--up to
eighty thousand gallons of contaminated liquid per day--had become a mainstay.[27]
UNC had promised to provide local residents and their animals with clean drinking water.
But an Arizona newspaper confirmed that the company was delivering just half the
promised amounts.[28] A request by some of the downstream residents for emergency
food stamps to replace their lost livestock was denied by the government.
And at least one family was forced to eat a sheep known to have ingested radioactive
residues. "If you come to Lupton, you will see a lot of shepherds running along the side
of the wash trying to keep the sheep out," said Navajo shepherd Tom Charlie.
The UNC had put up signs saying "contaminated wash, keep out. But our cows, sheep
and horses can't read that. Most of us can't read, write or speak English. The signs do
no good. If [neighbors] know we are from the Rio Puerco wash, they won't shake our
hands," he added. "They think we have a high level of radiation. They ran from me. They
are afraid of us. That's why people look at us, that's why no one comes to help us. It is
wet now, but on days when it dries up, the wind will come along. The dust settles on the
grass. The sheep eat it. We eat the sheep. We wonder what that does to our lives."[29]
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testing. Seven months later reports indicated no contamination. But it was soon
discovered that the equipment used to measure the radiation levels was not capable of
recording small doses--doses that were nonetheless large enough to do harm. See
Shuey, "Calamity," Part 2, pp. 5-6.
26. Carl Johnson, letter to Lynda Taylor, July 14, 1980.
27. Robinson interview.
28. Shuey, "Calamity," Part 2, p. 6.
29. Saltzstein, "Navajos." In a July 1981 letter to authors, Edwin Swanson said the state
of Arizona asked UNC to post signs along the river as far as Navajo, Arizona, but that
the company did not do it.

Tailings Forever
Church Rock was the biggest tailings spill on record, but it was not the only one. And
though the Navajo and other New Mexicans nearby were the most directly affected,
people as far away as Los Angeles had cause for concern.
As Congressman Udall put it, Church Rock fit a pattern of "sloppy and haphazard"
handling of mill tailings throughout the nation. Other spills, he said, had dumped "millions
of gallons of hazardous liquids" and jeopardized the water supply of much of the
West.[30] In fact NRC statistics acknowledged at least fifteen accidental releases of
tailings solution from 1959 to 1977, including seven dam breaks, six pipeline failures,
and two floods. In at least ten of the events radioactivity reached a major
watercourse.[31] One accident cited by Udall sent twenty-five thousand gallons of slurry
directly into the Colorado River. A flood washed some fourteen thousand tons of tailings
directly into Utah's Green River.[32]
At Durango, Colorado, a huge hundred-foot-high tailings pile sits just sixty feet from the
Animas River, a tributary of the Colorado. The state Department of Health has found
abnormal radium levels in water thirty miles downstream.[33] According to Washingtonbased uranium expert David Berick operators of the Durango mill "just took the residues
and threw them in the river. There's really no way of knowing how much of it went how
far downstream."[34]
Because the milling process renders many of the isotopes in the tailings highly soluble,
they can be washed into streams and water tables by rain. A 1979 Oak Ridge National
Laboratory study noted groundwater contamination at two New Mexico tailings piles.[35]
Company records admit to severe groundwater contamination at Colorado's Uravan
mill.[36] One tailings dam near Wyoming's Sweetwater River failed six times between
1957 and 1979 and was reporting a daily seepage rate of 1.7 million gallons.[37] And a
major 1976 EPA study indicated that some 200,000 kilograms of dissolved uranium had
been introduced to subsurface water by seepage and "direct injection" at mills belonging
to Anaconda and Kerr-McGee. The study warned the problem was widespread: "The
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stark contrast between a typical 20-year mill life and an 80,000-year half life for the
dominant radionuclide (thorium 230) necessitates a much greater forward look than is
now evident in waste disposal practices and preservation of ground-water quality."[38]
Nor has the problem stayed underground. As early as 1964 the Federal Water Pollution
Control Administration told a congressional hearing that fish caught downriver from the
Naturita and Uravan uranium mills showed higher radium concentrations than those
caught upriver. Downriver hay samples also showed contamination, as did cows' milk.
"In this case," said the authorities, "the prime source of radium intake for the cows is
believed to be from eating hay irrigated with contaminated river water."[39]
As for Church Rock, Edwin Swanson, a water-quality expert for the state of Arizona, told
us traces of the spill--though dilute and possibly undetectable--would eventually reach
Arizona's Lake Mead, 470 miles downstream.[40]
And though most of America's uranium mills seem far removed from major population
centers, concern is growing for such crucial water sources as Lake Mead, which
supplies southern California, Las Vegas, and parts of Arizona with much of their drinking
water.
The huge reservoir sits downstream from numerous uranium mining and milling
operations. The distances are sometimes great, but so are the half-lives of many of the
isotopes slowly making their way downriver. As early as 1972, H. Peter Metzger, writing
in The Atomic Establishment, warned that bottom sediments in Lake Mead were
showing three times the concentration of radium as similar sediment samples taken
upstream of the uranium mills.[41]
The implications of a contaminated Lake Mead, and of a radioactive western water
system, are catastrophic. But the uranium problem involves an immense volume of
tailings and is not limited just to water quality.
According to the Government Accounting Office (GAO) at least twenty-two uranium mills
had shut down on the continental United States by 1978. They left behind some twentyfive million tons of tailings in "unattended piles and ponds" in eight western states plus
Pennsylvania and New Jersey. Another sixteen mills were in operation, with an
additional 115 million tons on site--bringing the total to 140 million tons. In the early
1980s another six to ten million tons of tailings were being produced per year. Based on
high growth estimates, the NRC in 1981 predicted another 109 mills could be operating
by the year 2000 producing 470 million more tons of tailings and scores of acid ponds
like the one at Church Rock.[42] One estimate from Los Alamos Laboratory put the total
far higher, predicting 900 million tons of tailings by the year 2000 in New Mexico
alone.[43] Such a total would involve some twenty trillion cubic feet of tailings.
And the piles threaten air as well as water, a problem considered by many experts-including NRC Commissioner Gilinsky--even more serious than the better-known "highlevel" wastes from reactors and bomb factories. The reason is radon gas, the same
deadly substance that has caused a five-fold increase in lung cancer among uranium
miners. Because radon is a gas, it is possible, as Gilinsky said, "for large populations
thousands of miles away from the source to be exposed, albeit to an extremely low
dose."[44]
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In fact the NRC has attempted to present long-term calculations for New Mexico tailingsgas emission levels in such distant locations as Los Angeles, Chicago, Miami,
Washington, D.C., and New York City.[45] NRC staff member Reginald Gotchy told us
that despite its short half-life (3.8 days) radon gas from a tailings pile in New Mexico can
carry to the East Coast of the United States. On its way contamination would appear "on
grain grown in the Midwest" and elsewhere. "This stuff," he said, "goes everywhere."
Gotchy hastened to add that he and the NRC consider the doses "minuscule."[46]
But in 1977 Dr. Chauncy Kepford, a chemist based in State College, Pennsylvania,
testified during hearings on the license for Three Mile Island Unit 2 (which caused the
1979 accident) that the quantity and health effects of radon tailings emissions had been
vastly underestimated. Kepford stated that the NRC had failed to account for continued
emissions over the full decay chains of the elements involved. Assuming a stable human
population and society, he estimated that tailings from the fuel needed to operate TMI-2
for just one year could cause a million cancer cases over time.[47]
In 1978 Dr. William Lochstet of Pennsylvania State University argued that the operation
of a single uranium mine could result in 8.5 million deaths over time.[48] And Dr. Robert
O. Pohl of Cornell told the NRC that the potential health effects from mill tailings could
"completely dwarf" those from the rest of the nuclear fuel cycle and add significantly to
the worldwide toll of death and mutations.[49]
The essence of those conclusions was substantiated, surprisingly, from within the
Nuclear Regulatory Commission itself. In the fall of 1977 Dr. Walter H. Jordan of the
commission's Atomic Safety and Licensing Board wrote an internal memorandum
arguing that the NRC "had underestimated radon emissions from tailings piles by a
factor of 100,000."
Because of the long half-lives of the isotopes in the solid tailings, radiation will continue
to be emitted from the tailings piles for billions of years. Said Jordan: "It is very difficult to
argue that deaths to future generations are unimportant."[50]

In estimating the long-term effects of radon gases, the NRC assumed the tailings piles
would be covered with dirt. The belief is that covering the piles will trap the gas and force
it--after its relatively short half-life--to deposit its radioactive "daughters" in the form of
less mobile solids.
But questions have been raised about how long dirt covering the piles would last through
the millennia the tailings will be radioactive. Or if the piles can actually be covered at all.
In some instances they are a hundred feet high and more, and cover hundreds of acres
of ground. Huge strip-mining operations would be required just to get enough soil to do
the job.[51]
The NRC has also considered returning the tailings to the mines from which they came.
In some instances the procedure may be viable. But many workers would be
contaminated in the process, and much fuel consumed. One estimate for removing the
Durango tailings involves 65,860 trips with twenty-five-ton dump trucks. Returning the
140 million tons of tailings now lying around the U.S. would require more than 5.5 million
such truck trips.[52]
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In the meantime NRC Commissioner Gilinsky has warned that "none of the abandoned
sites can be considered to be in satisfactory condition from the long-term
standpoint."[53] In fact most of the piles continue to lie exposed to the winds and rain.
Residents of Durango, Colorado, have experienced plumes of dust towering thousands
of feet in the air, covering cars and houses with radioactive dust. Children have played in
the "dunes." The piles were "the biggest, best sandpile in the world," Greta Highland of
Durango told the High Country News. "After school my friends would sneak into the mill
yard and play in the tailings."[54]
But the consequences may be lethal. High levels of background radiation from thorium,
for example, have been linked to spontaneous abortion and mental retardation.[55]
Leukemia and lung-cancer rates in south Durango, near the piles, have been reported
higher than the rest of the town and the state.[56]
And Monticello, Utah (population: 1900), has also reported problems. From 1949 to 1960
the town hosted a large uranium mill, which processed weapons material for the AEC. In
the mid-1960s four young residents died of leukemia. A fifth began a long battle against
it. In a normal town Monticello's size just one case would be expected every twenty-five
years.
A preliminary study by the Center for Disease Control concluded that "there appears to
be no relationship" between the mill and the leukemias. But the authors conceded that
such a high leukemia incidence "would be expected to occur in fewer than one of 1,000
towns this size or smaller during the same period of time." The report also said that
gamma readings at the perimeter of the tailings areas "ranged up to twenty times
background" and that "a nuisance and possibly a hazard also existed due to blowing of
the tailings as they dried out."[57] All five of the young victims had grown up within a half
mile of the mill. "For a place this small, it had to be something," said Dale Maughan,
whose son Alan died of leukemia in 1966, at age sixteen.[58]
The damage has not been limited to humans. Farmers near the Cotter mill at Canon
City, Colorado, have also complained of unexplained problems with their animals,
problems reminiscent of those reported by Lloyd Mixon at Rocky Flats. Local residents
Clarence Ransome and Wanda Bosco told us the illnesses among their livestock
included diarrhea, weight loss, hair falling out, and difficulties in reproduction. Tests
discovered contamination in at least one local well and in alfalfa being raised nearby.
Bosco told us the problems with her animals disappeared when they were given
uncontaminated water trucked in from town.[59]
The presence of uranium mining and milling has also been linked to high birth-defect
rates in the states of New Mexico, Arizona, Colorado, and Utah. Overall conclusions are
tenuous, complicated by a wide range of social and environmental factors. But Dr. Alan
Goodman, director of Program Development for the Area Health Education Center at the
University of New Mexico's School of Medicine, has cited "a disturbing pattern" of sex
ratio changes and birth defects that correspond to "the same patterns of uranium mining
and milling on the Colorado Plateau. I'm not saying that they are caused by uranium, but
one would have to be a fool not to see that there is a possibility that they are
related."[60]
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Particular attention has been focused on the twenty-thousand-person community of
Shiprock, New Mexico, where an abandoned 1.7-million-ton tailings pile covers seventytwo acres in the heart of town. According to Dr. Leon Gottleib, a pulmonary specialist
long associated with the Indian Health Service, during the rainy season, water leaching
through the tailings pile carries radioactive particles into the nearby San Juan River.
"Children swim in the contaminated river; cattle drink from the river; and contaminated
fish inhabit these waters," he told us in a letter. In windstorms, radioactive particles are
blown into school and residential areas, as well as onto grazing and garden land.
In January 1981 Dr. Evelyn Odin, a Shiprock pediatrician, told The Albuquerque Tribune
that she had been disturbed by the number of babies being born prematurely with small
heads. One child, she said, was born with its esophagus and trachea joined together;
another was born without an abdominal wall and with its intestines hanging out.
Dr. John Ogle, also of Shiprock, hesitated to blame the defects on radiation. But he told
the Tribune that "my gut feeling is that the incidence here is too high." Ogle said in six
months he had seen three infants born with heart diseases two with cleft lips and
palates, two with skull defects, two with Down's syndrome one with a section of
backbone missing, and several with thyroid conditions.[61] A study by Sarah Harvey,
director of the Community Health Representative Program, found a doubling of
spontaneous abortions, stillbirths, and congenital abnormalities among children of
uranium-mining families as opposed to nonminers. Her survey has formed the basis for
an investigation of the area partially funded by the March of Dimes.[62]
Problems in the Shiprock area may be compounded by the fact that numerous local
residents have built their homes with radioactive rock from the mines, or with tailings
from the mills. The use of tailings as a building material was widespread throughout the
1950s and early 1960s. Despite repeated warnings from independent experts, the AEC
did not investigate the possibility that such use of tailings could harm people.[63]
The carelessness has had a direct cost. In Grand Junction, Colorado, more than six
thousand structures--including several schools--are now known to have tailings deposits
in the building materials or in the landfill under them. Streets and sidewalks were also
laid with them. In all at least 270,000 tons of tailings were used, resulting in dangerous
radiation levels in many Grand Junction houses. A state- and federal-funded program
that has thus far cost taxpayers at least $6.5 million has brought "remedial action" to
only seven hundred sites. Costs have been estimated at fifteen thousand dollars per
home and seventy-five thousand dollars per commercial building.[64]
For some the cleanup may have come late. A 1978 study by the state of Colorado
indicated cancer rates in Mesa County, where Grand Junction is the prime population
center, showed an acute leukemia rate twice the state average. More women were
suffering from the disease than men, an indication of radiation poisoning.[65]
At Edgemont, South Dakota, an EPA study found sixty-four "hot spots" related to a
nearby tailings pile.[66] In 1978 the Neil Brafford family was forced to abandon their
home there when they learned it had been built on tailings. The basement in which their
young son Chris lived showed radiation levels thirty-nine times normal background.
Brafford had bought the house from a mill worker and only later discovered tailings had
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been used as backfill. "We don't know how much he used," Brafford explained, "but we
do know that we're never going to live here again."[67]
When they moved out, Brafford's young daughter stopped suffering from a long bout of
diarrhea, which had begun when the family moved in. Laboratory tests showed that
young Chris Brafford had broken chromosomes. He was also suffering from aching
bones, a symptom of potential leukemia. In May of 1981 the Braffords filed a fortymillion-dollar lawsuit against the Susquehanna Corporation, owners of the nearby
tailings pile.[68]

30. Church Rock Hearings, p. 1.
31. Ibid., p. 9.
32. William Sweet, "Unresolved: The Front End of Nuclear Waste Disposal," Bulletin of
the Atomic Scientists, May 1979, p. 45
33. Jack Miller, "Environmental and Health Effects," Uranium Information Network,
unpublished. For this finding Miller cites the Colorado Department of Health, Uranium
Wastes and Colorado's Environment, second edition (Denver: Colorado Department of
Health, August 1971 ), p. 10.
34. David Berick, interview, March 1981.
35. D. G. Jacobs and H. W. Dickson, A Description of Radiological Problems at Inactive
Uranium Mill Sites and Formerly Utilized MED/AEC Sites (Oak Ridge, Tenn.: Oak Ridge
National Laboratory, February 1979), p. 5.
36. High Country News, February 22, 1980, p. 1.
37. Ibid., December 14, 1979, p. 10.
38. Robert F. Kaufman, et al., "Effects of Uranium Mining and Milling on Ground Water in
the Grants Mineral Belt, New Mexico," Ground Water 14, No. 5 (September-October
1976). See also, EPA Radioactivity in Drinking Water, EPA #570/9-81-002 (Washington,
D.C.: EPA, January 1981).
39. U.S. Congress, Senate Committee on Public Works, Subcommittee on Air and Water
Pollution, Radioactive Water Pollution in the Colorado River Basin, 89th Congress, May
6, 1966, pp. 101-104.
40. Swanson interview.
41. Metzger, Atomic Establishment, p. 164. For this information Metzger cites: DHEW,
U.S. PHS, Waste Guide for the Uranium Milling Industry, Technical Report W62-12
(Cincinnati: PHS, 1962); PHS, Region VIII, Radiological Content of Colorado River Basin
Bottom Sedimentation, Report PR-10 (Denver: PHS, June 1963); and Radioactivity in

40

Water and Sediments of the Colorado River Basin, 1950-1963, Radiological Health Data
and Reports (Washington: U.S. Government Printing Office, November 1964).
42. GAO, The Uranium Mill Tailings Cleanup: Federal Leadership At Last?, EMD-78-90,
(Washington, D.C.: GAO, June 1978) (hereafter cited as Tailings Leadership); and,
NRC, Final General Environmental Impact Statement on Uranium Milling, Vol 1,
NUREG-0706 (Washington, D.C.: NRC Office of Material Safety and Safeguards,
September 1980), pp. 3-15 (hereafter cited as GEIS-Milling). See also, GAO, The U.S.
Mining and Mineral-Processing Industry: An Analysis of Trends and Implications, ID-8004 (Washington, D.C.: GAO, October 1979).
43. David R. Dreesen, Uranium Mill Tailings: Environmental Implications, LASL 77-37
(Los Alamos, N.M.: Los Alamos Scientific Laboratory, February 1978).
44. Gilinsky, "Problem," p. 2.
45. NRC, Radon Releases from Uranium Mining and Milling and Their Calculated Health
Effects, NUREG-0757 (Washington, D.C.: Office of Material Safety and Safeguards,
February 1981), p. 7-3 (hereafter cited as Radon 0757).
46. Reginald Gotchy, interview, April 1981.
47. Chauncy Kepford, Comments on NUREG-00332 (State College, Pa.: Environmental
Coalition on Nuclear Power, 1977), p. 8; and Chauncy Kepford, interview, June 1981.
48. William Lochstet, "Radiological Impact of the Proposed Crownpoint Uranium Mining
Project," August 1978, unpublished manuscript.
49. Robert O. Pohl, "In the Matter of Public Service Company of Oklahoma, Associated
Electric Coop., Inc. and Western Farmers Coop., Inc. (Black Fox Station Units 1 and 2,"
testimony before the Atomic Safety and Licensing Board, Docket Nos. STN 50-556 and
STN 50-557.
50. Walter Jordan, "Errors in 10 CFR Section 51.20, Table S-3," memorandum to James
R. Yore, NRC, September 21, 1977; and Walter Jordan, letter to Congressman Clifford
Allen, December 9, 1977.
51. NRC, Radon 0757, p. 4-7.
52. High Country News, May 16, 1980, p. 6.
53. Gilinsky, "Problem," p. 5.
54. High Country News, May 16, 1980, p. 6.
55. N. Kochupillai, et al., "Down's Syndrome and Related Abnormalities in an Area of
High Background Radiation in Coastal Kerala," Nature 262 (July 1, 1976): 60-61.
56. High Country News, May 16, 1980, p. 6.

41

57. Peter McPhedran and John R. Crowell, "Leukemia in Monticello, Utah," EPI-67-48-2,
Memorandum to the Director, National Communicable Disease Center, Atlanta, July 5,
1967. See also, John R. Crowell and Clark W. Heath, Jr., "Leukemia in Parowan and
Paragonah, Utah," EPI-67-70-2, memorandum to the Director, National Communicable
Disease Center, Atlanta, April 26, 1967. In a June 1981 interview, Peter McPhedran told
us a more detailed study of Monticello "looked like a good idea, but nobody asked us to
pursue it any further." As a result, he said, the study was dropped. Area drinking water
had not been studied.
58. Bill Curry, "Small Utah Town, 4 Leukemia Deaths," Washington Post, July 16, 1978.
In a March 1981 interview Alan Maughan's mother told us she was certain the tailings
piles had caused her son's death. Dr. Carroll Goon, whom we also interviewed, said the
large number of leukemia cases surfacing at the same time did seem extraordinary, but
that there was no conclusive proof they had been caused by the tailings. There has
been, he said, "nothing like it since" in Monticello.
59. "Bad Water Tough on Families," Rocky Mountain News, June 26, 1978, p. 8; and
Clarence Ransome and Wanda Bosco, interviews, June 1981.
60. Christopher McLeod, "Uranium Link: New Studies Reveal High Birth Defect Rate in
Southwest," Pacific News Service, April 1, 1981.
61. Burt Hubbard, "Navajos Build Radioactive Homes; Offspring May be Bearing
Burden," Albuquerque Tribune, January 27, 1981, p. A-2. The problems in Shiprock
were also confirmed by Dr. Leon Gottleib, who worked in the area for many years, in an
April 1981 interview and in an August 23, 1981 letter.
62. Lynda Taylor, Southwest Research Institute, interview, June 1981.
63. Metzger, Atomic Establishment, p. 164.
64. GAO, Tailings Leadership, p. 8; and GEIS-Milling, p. 2-2. See also, Joanne Omang,
"EPA Proposes Rules for Cleaning Up Old Uranium Mills' Radioactive Waste,"
Washington Post, April 17, 1980.
65. "Mesa County Leukemia, Cancer Incidences High," Rocky Mountain News, United
Press International, March 2, 1978.
66. High Country News, April 4, 1980, p. 13.
67. Neil Brafford, interview, July 1980.
68. Andrew Reid, interview, March 1981. Reid is lead attorney in the Braffords' lawsuit.

Canonsburg

42

Ironically one of the worst tailings problems occurred in a community east of the
Mississippi--Canonsburg, Pennsylvania, twenty miles southwest of Pittsburgh. As early
as 1911 the Standard Chemical Company was importing carload after carload of
radioactive ore from a mine at Montrose, Colorado, to extract uranium. At the time, it
took about five hundred tons of ore to produce a single gram of radium--a gram that sold
for up to $150,000.
There were few questions asked. In 1914 company president Joseph M. Flannery told a
local newspaper that radium would cure "such things as insanity, tuberculosis,
rheumatism and anemia, and a lot of cancers." Flannery and at least two other principals
in the company eventually died of radiation sickness.[69]
Standard Chemical and the companies that followed it quit the radium business in
Canonsburg in 1942. But by then the push was on to build the atomic bomb. The
government contracted in secret with the Vitro Corporation to extract leftover uranium
from the discarded ore.
When Vitro finished operations in the late fifties, it was ready to go into the wastestorage business. At least 160,000 tons of radioactive residues were strewn around
Canonsburg, some of them lining the bottom of a three-acre lagoon where local children
regularly waded in the summer and skated in the winter.
In the early sixties the AEC allowed the lagoon to be filled in with tailings. It was an
extraordinary decision, since--contrary to regulations--the government did not own the
site. Health physicist Robert Gallagher, who performed a preliminary survey there, called
the move "incredible." He charged that the AEC approval was either "a special favor or
an oversight of gigantic magnitude."[70] As for the fill job, Joseph Swiger, project
manager for the dumping, termed it "the worst and sloppiest job I've ever worked on." It
was "morally objectionable," he told The Pittsburgh Press, "because the material was
hazardous."[71]
In 1967 the site was sold for $130,000 to a local entrepreneur named Vaughn Crile, who
was never warned that there might be a radiation problem. Crile built an industrial park
on top of the tailings and brought in fourteen tenants along with his family business. The
DOE surveyed the site in 1978 and found that the 125 workers there were being
exposed to radon concentrations fourteen times above the level officially considered
safe.[72]
The news was not well received by Crile's tenants. At least eight had left by early 1981.
Workers were hesitant to take jobs there, and at least one claimed the place had ruined
his health.
He was George Mahranus, a mechanic at the park for eight years, who finally quit in
fear. "Towards the end," he told us, "I could hardly lift anything, couldn't pull on the
wrenches. I got a soreness in my joints. Most of my hair fell out. My front teeth came
loose on me. I never felt like this before in my life." Mahranus, who was in his forties,
spent most of his working days on the plant floor, fixing tires and engines. "The radiation
never occurred to me till they started drilling at the site to test for it," he said. "Then I
decided to get the hell out of there." With just ten teeth left in his mouth and an
unexplained lump behind his ear, Mahranus was apprehensive of doctors confirming his
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worst fears. "I do feel better since I left there," he told us. "But now I can't sit long and my
fingertips go numb on me. I always did hard work. But now there's no way for me to go
out and put in eight hours. It would kill me."[73]
Park owner Vaughn Crile was skeptical of Mahranus's claims, but was also deeply bitter
toward the government, which he said had cost him thousands of dollars. "They should
relocate us, but they're so ungodly slow," he complained.[74]
At least eighteen other radioactive "hot spots" were identified around town including a
ballfield and an American Legion park. A spot near the lagoon registered five hundred
times normal background levels.
Some locals complained that their gardens would not grow; others were warned not to
eat the vegetables that did come up. A rain barrel at one Canonsburg home showed
radiation levels eight thousand times background, while materials used to build one
house registered 240 times the normal radium count. At least 150 homes were marked
for decontamination.[75]
But, as at Grand Junction, the cleanup orders may have been too late. Epidemiologist
Evelyn Talbott of the University of Pittsburgh studied the area. She told us preliminary
figures indicated a lung-cancer rate twice normal among men over forty-five, and three
times normal among men over seventy.[76]
Informal studies indicate things may be even worse. Agnes Engel, a mother of two in her
late thirties and a lifelong resident, surveyed 150 of her neighbors. She found an
astonishing fifty-three of them complaining of thyroid problems. Like scores of other local
children, Engel had been drawn to the contaminated lagoon when she was young.
Before it was filled in, she told us, "there were cattails and frogs there. It was an
irresistible attraction."
But there had been no warning of the radioactive chemicals at the lagoon's bottom.
Engel has since suffered from multiple health disorders including strange bleeding
problems, a thyroid condition at age seventeen, a minimally brain-damaged son, a
hysterectomy at thirty-five. "My two sisters have also had similar problems," she told us.
"And there are so many other women here who've had them . . . so many strange things.
. . . "[77]
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Atlas Minerals Inc. (formerly Atlas Corporation)
370 Seventeenth St
Suite 3140
Denver, CO 80202, USA
Tel. +1-303-629-2440, Fax: +1-303-629-2445
> Search for Atlas news releases: PR Newswire · Yahoo · CNW
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Atlas 1999 Annual Report (EDGAR database, 248k)
Shareholders of Atlas Minerals Inc. are (among others), as of March 15, 2000:





15.83% - Lindner Dividend Fund, Inc. , St.Louis, MO
13.57% - Pension Benefit Guaranty Corporation, Washington D.C.
13.03% - H. R. Shipes, Tucson, AZ

On Dec. 27, 1999, the license was transferred to the trustee PricewaterhouseCoopers
LLP (PWC).
On Oct. 26, 2001, the U.S. Department of Energy (DOE) Grand Junction Office (GJO)
assumed ownership of the site.

Current Issues
DOE says relocation of Atlas tailings will begin in May, 2009
DOE Project Manager Don Metzler announced that trains will begin hauling the tailings
in May, 2009. The initial schedule will be based on completion of the project by 2028, he
said, but all the infrastructure will be in place so that the pace can be accelerated in
2012 allowing for completion by 2019 if more funding can be obtained either by special
appropriation from Congress or by DOE giving this project priority over others. "We will
be ready for whatever Washington tells us," Metzler said. (Moab Times Oct. 16, 2008)
DOE confirms it will move Moab tailings by rail, not truck
About 16 million tons of mill tailings abutting the Colorado River near Moab will be
moved by rail to a permanent disposal site, the Department of Energy said on Aug. 5,
2008, reaffirming a decision not to ship the contaminated uranium mill tailings by truck
along rural roads. "After evaluating the alternatives for safely transporting the mill tailings
from Moab and considering input received from citizens in the Moab community and
surrounding areas, [the Department of Energy] has decided to ship the tailings using the
existing Union Pacific Railroad track," Assistant Energy Secretary for Environmental
Management James A. Rispoli said in a news release. The decision could delay
relocating the tailings, left over from uranium mining in the area. Truck shipments could
have started sooner than by rail since the track for hauling the contaminants will not be
completed until 2009. (Salt Lake Tribune Aug. 5, 2008)
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NRC issues technical evaluation report for remedial action at Moab uranium mill
tailings site; calls for groundwater remediation
"The NRC staff's review of DOE's RAP and all associated documentation pertinent to the
proposed remedial action for the uranium mill tailings site at Moab, Utah, has not
identified any issues that suggest that NRC should not concur in the proposed remedial
action. However, the RAP does not address remediation of groundwater contamination
at the Moab site. Although the staff considers DOE's deferral of groundwater cleanup to
be acceptable, it precludes us from fully concurring at this time. When groundwater
cleanup is adequately addressed, NRC will provide its final concurrence on the remedial
action for the Moab site." (Final Technical Evaluation Report for the Proposed Remedial
Action of the Moab, Utah uranium mill tailings site, July 2008)
Cost for relocation of Moab tailings by 2019 could exceed $1 billion
The cost of hauling away the Moab tailings by 2019 could exceed $1 billion, according to
the latest estimate by the U.S. Energy Department, the agency managing the cleanup.
Congress ordered updated cost projections based on a cleanup timetable that is nearly a
decade shorter than DOE's. The department had been planning to spend about $30
million a year through 2028 to remove the leftover uranium waste piled up on the banks
of the Colorado River outside of Moab. But securing annual funding is likely to be much
tougher when the annual costs are between $79 million and $103 million from 2010 to
2019, as the DOE estimates. The total cost would be between $844.2 million and $1.1
billion, under the projections DOE submitted in a report to Congress on July 1, 2008.
(Salt Lake Tribune July 1, 2008)
DOE releases Final Remedial Action Plan for Moab uranium mill tailings relocation
Final Remedial Action Plan and Site Design for Stabilization of Moab Title I Uranium Mill
Tailings at the Crescent Junction, Utah, Disposal Site , DOE–EM/GJ1547, Moab
UMTRA Project, U.S. Department of Energy, Office of Environmental Management, Feb.
2008
Alternate source (NRC ADAMS ML080920459)
DOE amends Record of Decision for relocation of Moab tailings to use either truck
and/or rail transport
The U.S. Department of Energy (DOE) is amending its decision regarding the
transportation method that DOE will use to relocate uranium mill tailings and other
contaminated materials (residual radioactive material) at the Moab milling site and
vicinity properties in Utah. In its Record of Decision, DOE had decided to relocate the
residual radioactive material using predominately rail, with truck transport for some
oversized materials. Under this amended Record of Decision (ROD), DOE will use either
truck and/or rail for all materials.
Federal Register: February 29, 2008 (Volume 73, Number 41) p. 11103-11104
(download full text )
Relocation of Moab uranium mill tailings pile will take at least until 2025 despite
2019 congressional deadline
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Despite a congressional mandate to remove the mountain of uranium tailings and
contaminated soil by 2019, Energy Secretary Samuel Bodman told House members on
Feb. 7, 2008, that his department won't finish the project until 2025 or later. (The Salt
Lake Tribune Feb. 7, 2008)
Relocation of Moab uranium mill tailings pile gets 2019 deadline
Under a provision Congressman Jim Matheson pushed into the defense spending bill
enacted this past week, the U.S. Department of Energy must finish the entire tailings
relocation project by 2019. Trucking radioactive tailings and contaminated soil from the
435-acre former Atlas Uranium Mill site 30 miles to Crescent Junction is expected to
take five years. And that means the DOE has to get to work, said Matheson
spokeswoman Alyson Heyrend. (The Salt Lake Tribune Jan. 25, 2008)
BLM issues order on land transfer for Atlas tailings repository site
The Department of Energy has filed an application requesting the Secretary of the
Interior to permanently transfer 500 acres of public land to the Department of Energy
(DOE) to be used for the Crescent Junction Uranium Mill Tailings Repository.
Federal Register: November 9, 2007 (Volume 72, Number 217) p. 63624-63625
(download full text )
The Bureau of Land Management issued the requested land order on March 20, 2008.
Federal Register: March 31, 2008 (Volume 73, Number 62) p. 16900 (download full text
)
DOE raises cost estimate for relocation of Moab tailings
The U.S. Energy Department said its new estimate for removing the Moab uranium mill
tailings is $635 million to $835 million. Previously, the price tag reached $697 million.
DOE's Don Metzler suggested to the state Radiation Control Board that a new, longer
timeline boosted the price. (The Salt Lake Tribune Nov. 3, 2007)
DOE releases Revised Draft Remedial Action Plan for Moab uranium mill tailings
relocation
Revised Draft Remedial Action Plan and Site Design for Stabilization of Moab Title I
Uranium Mill Tailings at the Crescent Junction, Utah, Disposal Site , Moab UMTRA
Project, U.S. Department of Energy, Office of Environmental Management, June 2007
Contract awarded for relocation of first lot of Atlas Moab uranium tailings
On June 20, 2007, the Department of Energy awarded a contract to jump-start the
removal of radioactive sludge near the Colorado River in southern Utah, but the
agreement will not run nearly long enough to complete the often-delayed project. The
federal money will allow crews to begin improving rail lines and loading and unloading
docks for the 16 million tons of uranium tailings to be moved from Moab to Crescent
Junction, about 30 miles to the north. EnergySolutions of Salt Lake City received the
$98.4 million contract, which runs through September 2011. DOE federal projects
manager Don Metzler said he hoped to have 2 tons of the tailings moved to Crescent
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Junction by then and that the contract could be renewed to keep the project going.
EnergySolutions spokesman Mark Walker said there could be six months of planning
and another six months of construction work before the waste shipments begin, which
the company hopes will happen by late 2008. (AP June 20, 2007)
Relocation of Moab tailings to take more than 20 years
Due to budget constraints, the relocation of the uranium tailings near Moab will take five
times as long as initially projected, potentially dragging on through 2028, Energy
Secretary Samuel Bodman said on Feb. 8, 2007. When the Energy Department made a
final decision in 2005 to haul the 10.5 million short tons of tailings, it had planned to
begin moving the pile in 2007 and complete the project between 2011 and 2012. (The
Salt Lake Tribune Feb. 9, 2007)
DOE releases Draft Remedial Action Plan for Moab uranium mill tailings relocation
Draft Remedial Action Plan and Site Design for Stabilization of Moab Title I Uranium Mill
Tailings at the Crescent Junction, Utah, Disposal Site, Remedial Action Selection Report
, Moab UMTRA Project, DOE-EM/GJ1270-2006, U.S. Department of Energy, Office of
Environmental Management, August 2006
Flooding spurs new concern over Atlas Moab tailings
Flash flooding in Moab two weeks ago has provided new incentive for state and local
officials to keep the pressure on the U.S. Energy Department to stay on schedule with
the cleanup of the Atlas mill uranium tailings. The deluge - 2 to 4 inches (5 - 10 cm) of
rain in a matter of hours - cut through the layer of sand that covers the massive pile of
uranium waste on the banks of the Colorado River. It also washed out a containment
berm and left a puddle on top of the 130-acre pile.
The Energy Department oversees the cleanup and says there is no evidence that
contaminated tailings escaped. Don Metzler, in charge of the massive cleanup, said his
crews quickly replaced the dirt cover. (The Salt Lake Tribune July 27, 2006)
EPA concurs with DOE's Moab tailings Final EIS
On Feb. 3, 2006, EPA announced that "EPA's earlier concerns were addressed in the
Final EIS; therefore, EPA does not object to the proposed action."
Federal Register: February 3, 2006 (Volume 71, Number 23) p. 5836-5837 (download
full text )
"EPA supports the Department of Energy's selection of the Crescent Junction off-site
location and the movement of these tailings by rail. This location has the least
environmental and cultural impact of any of the alternatives considered. The stable
geologic and surface conditions at the Crescent Junction alternative will provide isolation
of these tailings without public health risks for the long term. Moving these tailings by rail
will avoid disruption of highway traffic and can be accomplished in the least amount of
time."
Federal Register: February 24, 2006 (Volume 71, Number 37) p. 9540-9541 (download
full text )
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DOE applies for DOT exemption for transport of Moab tailings
On Nov. 14, 2005, U.S. DOE applied for a special DOT permit "to authorize the
transportation in specific activity radioactive materials (uranium mill tailings) under
special conditions in non-DOT specification packagings without labeling and placarding".
Comments must be received on or before January 17, 2006.
Federal Register: December 16, 2005 (Volume 70, Number 241) p. 74865 (download full
text )
> Download related documents: PHMSA-2005-23246 (DOT)
DOI issues land order securing land for relocation of Moab tailings
Department of the Interior, Bureau of Land Management: Public Land Order No. 7649;
Withdrawal of Public Land for the Moab Mill Site Remediation Project; Utah
Federal Register: November 15, 2005 (Volume 70, Number 219) p. 69351 (download full
text )
DOE signs Decision to move Moab tailings
On Sep. 14, 2005, U.S. Secretary of Energy Samuel W. Bodman announced that a
Record of Decision (ROD) clearing the way for the removal of 11.9 million short tons of
radioactive Uranium Mill Tailings from the banks the Colorado River in Utah has been
signed. Under the Moab Uranium Mill Tailings Remedial Action Project Site Record of
Decision, the tailings will be moved, predominately by rail, to the proposed Crescent
Junction, Utah, site more than 30 miles from the Colorado River.
Federal Register: September 21, 2005 (Volume 70, Number 182) p. 55358-55365
(download full text )
> Download DOE release Sep. 14, 2005 (PDF)
> Download Record of Decision (PDF - Utah DEQ)
DOE releases Final EIS for relocation of Moab, Utah, uranium mill tailings
The EIS details the preferred option of removal of the tailings pile and contaminated
materials, along with ground water remediation. The tailings will be moved,
predominately by rail, to the proposed Crescent Junction, Utah, site, more than 30 miles
from the Colorado River.
> Download DOE release July 25, 2005 (PDF)
> Download Remediation of the Moab Uranium Mill Tailings, Grand and San Juan
Counties, Utah, Final Environmental Impact Statement, U.S. Department of Energy,
Office of Environmental Management, DOE/EIS-0355, July 2005 · alternate source
DOE announces relocation of Moab tailings to Crescent Junction as preferred
alternative
On April 6, 2005, the U.S. Department of Energy announced the department's preferred
alternatives for remediation of the Moab, Utah, Uranium Mill Tailings Remedial Action
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Project Site: active groundwater remediation, and offsite disposal of the tailings pile and
other contaminated materials to the proposed Crescent Junction disposal site. In the
draft EIS, DOE had not identified a preferred alternative. (DOE release April 6, 2005)
EPA agrees tailings pile near Moab shouldn't stay
The U.S. Environmental Protection Agency has told the Department of Energy that its
proposal to leave 12 million tons of radioactive waste next to the Colorado River near
Moab is "environmentally unsatisfactory" and a potential prolonged risk to public health.
(Salt Lake Tribune March 6, 2005)
"The basis for our Environmental Unsatisfactory rating for the On-site Alternative is the
potential for prolonged environmental and public health risk that could result from the
continued release of toxic contaminants to ground and surface waters because of
potential failure of the proposed remedy. The on-site remedy does not include a liner
beneath the disposal pile, thus allowing river flooding to continually reintroduce
contaminants into the river. Under such circumstances, the onsite remedy would not
satisfy the requirements of 40 CFR 192 and the groundwater protection mandates of the
State of Utah. In addition, the river could migrate towards the pile, and the salt-bed
underlying the pile could dissolve, over the life of the remedy. Such natural actions
would greatly compromise the integrity of the remedy." (EPA Region 8 letter to DOE,
Feb. 18, 2005)
> Download EPA Region 8 letter to DOE (Feb. 18, 2005) (PDF)
> Download Detailed EPA Comments (PDF)
Congressmen from Western US call for relocation of Atlas tailings
Twenty-one House members from the West are urging the Energy Department to move
the Atlas tailings pile away from the Colorado River, citing the risk of contamination of
the drinking water for people living downstream. "As elected representatives, it is our
responsibility to convey to the Department of Energy the hazards created by the
continued presence of the tailings pile near the source of water for many of our
constituents," the House members wrote. "We hope you will work with us toward
removal of the Atlas Tailings pile." (Salt Lake Tribune March 1, 2005)
Moab City Council passes resolution urging DOE to move Atlas tailings pile
On Feb. 8, 2005, the Moab City Council unanimously approved a resolution urging the
Department of Energy to remove the Atlas Mill tailings pile from the flood plain of the
Colorado River to a safer more appropriate location.
In addition, the City of Moab launched a new web site providing information, education,
resources, and contacts on the issues involved in the decision as to the final fate of the
pile. (The Times-Independent Moab Feb. 10, 2005)
Scientist questions DOE's view that Colorado River is migrating away from Atlas
Moab tailings pile
Dr. John Dohrenwend, Adjunct Professor of Geosciences at University of Arizona,
questions the DOE's position on the migration behaviour of the Colorado River near the
Atlas Moab uranium mill tailings pile. While DOE assumes in the draft EIS that the river
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is migrating away from the pile, Dr Dohrenwend argues the converse. (The TimesIndependent Moab Jan. 7, 2005)
DOE releases Draft EIS for Moab, Utah, uranium mill tailings, without indicating
preferred alternative
Comments about the Draft Environmental Impact Statement will be accepted through
February 18, 2005.
> View DOE release Nov. 9, 2004 (dated Nov. 5) (PDF)
> Federal Register: December 3, 2004 (Volume 69, Number 232) p. 70256-70257
(download full text )
> Download Draft EIS (DOE/EIS-0355D) · alternate source
World first uranium mill tailings webcam in Moab, Utah
From April 27, 2004, the view of the National Weather Service's Moab, Utah, webcam
has been changed from southeast to southwest, now showing the Atlas uranium mill
tailings pile.
> live webcam · alternate URL with history function (NWS)
Fourteen members of Congress criticize delays in cleanup of the Atlas uranium
mill tailings pile
The lawmakers told Energy Secretary Spencer Abraham in a March 11, 2004, letter that
his agency is taking too long deciding how to remove the massive mound of polluted
waste from the banks of the Colorado River near Moab. And they also criticized his
agency's refusal to identify which of five cleanup options the Energy Department favors
in a soon-to-be-released draft cleanup plan. (Salt Lake Tribune March 19, 2004)
DOE to keep decision on fate of Moab tailings to itself until October
Federal agencies usually identify a "preferred alternative" when they release a draft of
the environmental impact statement (EIS) required under the National Environmental
Policy Act (NEPA), considered the premier law to ensure public involvement in
environmental decision-making.
With a draft expected in April 2004 on the Atlas project, the public normally could count
on learning what the DOE sees as the best solution. Instead, the agency has opted to
keep its preferences to itself until it releases its final EIS in October 2004.
In effect, the public will have just 45 days to weigh in on DOE's five complex and highpriced solutions, which include options from capping the tailings in place on the banks of
the Colorado to pumping it by pipeline to the White Mesa uranium recycling mill in
nearby San Juan County. (Salt Lake Tribune Feb. 2, 2004)
BLM reserves land for tentative alternative disposal sites
Federal Register: November 20, 2003 (Volume 68, Number 224) p. 65473-65474
(download full text )
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Comments must be received on or before February 18, 2004.
DOE issues Floodplain/Wetlands Statement of Findings for Interim Action
Federal Register: May 23, 2003 (Volume 68, Number 100) p. 28203-28204 (download
full text )
DOE will allow 15 days of public review after May 23, 2003, before implementing the
proposed action.
> Download Moab Project, Floodplain and Wetlands Assessment for Interim Actions at
the Moab Project Site, May 2003 (1.1MB PDF)
DOE reduces number of Alternative Disposal Sites considered for Atlas Moab
tailings
On April 15, 2003, DOE announced to exclude the following decommissioning options
for the Atlas Moab tailings from further consideration: relocation to Carbon Development
Corporation's (ECDC) Solid Waste Disposal Site in East Carbon, Utah, and relocation to
the existing tailings disposal cell in Green River, Utah.
> Download DOE GJO release Apr. 15, 2003 (100k PDF)
DOE decides to initiate EIS on Atlas tailings pile
The U.S. Dept. of Energy (DOE) will not release a decision this fall on how it will deal
with the cleanup of the Atlas Mill tailings site north of town. Instead, DOE officials will
initiate a complete study of the area and will issue a draft Environmental Impact
Statement (EIS) outlining which option for cleanup – relocation or capping the tailings in
place – it will follow.
As part of the EIS, the agency will conduct a ―complete evaluation‖ of how the 13 million
tons of uranium mill tailings affects the community. The study will look at a variety of
issues including ground water, transportation, and public health. The EIS process, which
involves considerable public input, will delay until 2004 a decision on a remediation plan
for the Cold War era uranium mill waste located 750 feet from the Colorado River. (The
Times-Independent Moab, Nov. 7, 2002)
> Download DOE release Nov. 19, 2002 (82k PDF)
> Download DOE release Dec. 19, 2002 (120k PDF)
> See also: "Notice of Intent To Prepare an Environmental Impact Statement and To
Conduct Public Scoping Meetings, and Notice of Floodplain and Wetlands Involvement
for Remediation of the Moab Uranium Mill Tailings Site in Grand County, UT", Federal
Register: December 20, 2002 (Volume 67, Number 245) p. 77969-77973 (download full
text )
and related correction in Federal Register: December 30, 2002 (Volume 67, Number
250) p. 79588 (download full text )
Written comments or suggestions concerning the scope of the EIS must be submitted by
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February 14, 2003.
> See also DOE announcement of scoping meetings, Jan. 13, 2003 (PDF)
National Academy of Sciences calls for more study before decision on fate of
Moab tailings is made
On June 13, 2002, the National Academy of Sciences presented the results of its
review of DOE's draft plan for remediation of the Moab tailings (see below).
"More Study Needed Before Utah Uranium Is Sealed or Moved
June 13 -- The U.S. Department of Energy should collect more data and conduct more
detailed analyses before it decides what to do with toxic and radioactive wastes at a
former uranium mill in Moab, Utah, says a new National Academies report. The agency
is considering whether to seal up or remove a 12-million ton pile of uranium mill tailings
and contaminated soil that, according to the new report, will eventually come into contact
with the nearby Colorado River unless preventive measures are taken."
Remedial Action at the Moab Site -- Now and for the Long Term: Letter Report
Committee on Long-Term Institutional Management of DOE Legacy Waste Sites: Phase
2, National Research Council, 2002, 46 p.

Summo Minerals proposes to truck Atlas tailings to Lisbon Valley site
Summo Minerals Corporation , parent company of the Lisbon Valley Mining Company,
which operates a copper mine about 50 miles (80 km) southeast of Moab, has submitted
a proposal to the Department of Energy to truck the Atlas tailings pile to their site and codeposit it with their ore heap leach residues. By doing so, they say they can save
taxpayers $100 million to $200 million. (The Times-Independent Moab, Jan. 24, 2002)
IUC proposes slurry pipeline for Atlas tailings relocation to White Mesa Mill site
International Uranium Corporation (IUC), owner of the White Mesa Mill south of
Blanding, wants to build a slurry pipeline to transport the Atlas tailings from Moab to
White Mesa over a distance of approx. 140 km. The news broke during a special
meeting of the Grand County Council on Dec. 19, 2001. (The Times-Independent Moab,
Dec. 27, 2001)
On February 1, 2002, International Uranium Corporation announced a teaming
agreement with Washington Group International , Inc. to pursue the Moab tailings
relocation project.
The Ute Mountain Ute Tribal Council, based in Towaoc, Colo., passed a resolution
opposing the construction of the pipeline. Tribal council members are concerned about
possible impacts to the health and environment of the White Mesa community. They
believe the plan would result in little or no economic return. Another worry was that
receiving the tailings for storage could open the door to more radioactive material
arriving, turning the area into a storage site rather than a processing facility. Threats to
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tribal air and water resources were also of concern to the council. (The Reno GazetteJournal, April 2, 2002)
During a consultation meeting held by DOE on Sep. 12, 2003, representatives of two Ute
tribes and the White Mesa Ute chapter stated that relocating 13 million tons of uranium
mill waste to White Mesa in southeastern Utah is unequivocally unacceptable. (The Salt
Lake Tribune Sep. 14, 2003)
DOE sets up web site on Moab tailings remediation project
DOE Moab, Utah page
Moab Site Project, Preliminary Plan For Remediation, Draft, U.S. DOE, Oct. 2001
(4.7MB PDF)
BLM to segregate land for disposal site for Atlas, Moab, tailings from location and
entry
Federal Register: November 7, 2001 (Vol. 66, No. 216) p. 56345 (download full text ):
"SUMMARY: The U.S. Department of Energy has filed an application to withdraw
approximately 20,808 acres of public land for a period of 20 years, for a disposal cell for
uranium mill tailings in Grand County, Utah. This notice segregates the lands for up to 2
years from location and entry under the United States mining laws subject to valid
existing rights."
Comments must be received on or before February 5, 2002.
DOE assumes ownership of Atlas Moab tailings site
On October 26, 2001, the U.S. Department of Energy (DOE) Grand Junction Office
(GJO), as required by Public Law 106-398, assumed ownership of the land and assets
associated with the Moab site (Atlas tailings site), Moab, Utah. Until this time activities at
the site have been conducted under a U.S. Nuclear Regulatory Commission (NRC)
materials license held by the Moab Mill Reclamation Trust and administered by
PricewaterhouseCoopers, the Trustee.
On October 30, 2001, DOE completed a draft plan for remediation and transmitted it to
the National Academy of Sciences (NAS) for review.
> View DOE GJO news release Oct. 31, 2001
Uranium cleanup unfunded
President Bush has included no money in his 2002 budget to clean up the abandoned
uranium mill tailings site near Moab, Utah, where federal officials have estimated 16,000
gallons of water containing radioactive uranium tailings are leaking into the Colorado
River each day. Despite legislation passed by Congress last year giving the Department
of Energy authority to begin cleaning up the site, the department has set aside no
specific funding to get started. (Las Vegas Review-Journal, April 24, 2001)
Wildlife Service Pulls Support of Tailings Cap
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The U.S. Fish and Wildlife Service (FWS) is withdrawing its support to temporarily cap
the radioactive Atlas uranium mill tailings at their site north of Moab. (Salt Lake Tribune,
Feb. 18, 2001)
President signs bill to relocate Atlas Moab tailings
A bill ordering the Atlas uranium mill tailings dug up and moved from the flood plain of
the Colorado River near Moab was approved Oct. 12, 2000 by the U.S. Senate. The
measure, which passed the House on Oct. 11, now goes to the president for his
signature. (Salt Lake Tribune, Oct. 13, 2000)
President Clinton signed the bill on Oct. 30, 2000.
Legislation to relocate Atlas Moab tailings pile a step closer
"Federal legislation allowing cleanup of the Atlas uranium mill tailings near Moab has
been endorsed by congressional leaders and should be approved by the full Senate and
House of Representatives sometime next week.
Rep. Chris Cannon, R-Utah, successfully pushed through legislation that transfers
ownership of the huge pile of sand-like waste to the U.S. Department of Energy (DOE)
and orders its removed from the banks of the Colorado River. Grand County officials
have proposed burying the 13 million tons of radioactive waste at a site 18 miles north of
town." (Salt Lake Tribune, Sep 26, 2000)
> The legislation is part of the defense authorization bill H.R. 4205 and became Public
Law No: 106-398
> see also Bill introduced in Senate to relocate Atlas Moab tailings
Radiation dose standard at nearest residence of Atlas Moab tailings only met for
non-permanent occupancy
In a memorandum prepared by Senes Consultants on behalf of the Moab Mill
Reclamation Trust, the annual above-background dose from radon and gamma radiation
is calculated for the nearest residence of the Atlas Moab tailings for the years 1994 1999. The annual dose ranged between 42.5 - 95.1 mrem (0.425 - 0.951 mSv).
This calculation is based on an assumed occupancy of 90%. For 100% occupancy, the
100 mrem (1 mSv) annual dose standard would have been exceeded in the years 1995
and 1999. This means that the residents are forced to spend 10% of the year elsewhere,
if they don't want to exceed the annual dose standard.
(Senes Consultants Limited: Estimated Annual Radiation Doses at the Nearest
Residence, Former Atlas Mill Site, Moab, Utah for the Years 1994 to 1999; 22 August
2000. available through ADAMS )
Trustee submits Dewatering Design Plan for in-place reclamation of Atlas Moab
tailings
"The recommended option [...] provides for the installation of a vacuum assisted wick
drainage system. That method will minimize the flowrate of liquids into the groundwater
while accelerating the removal of water from the Pile. Correspondingly, undesirable
chemical constituents in the Pile will flow upwards and out of the Pile rather than into the
groundwater."
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(Moab Mill Reclamation Trust Dewatering Design Plan, June 15, 2000, available through
ADAMS )
Bill introduced in Senate to relocate Atlas Moab tailings
On May 18, 2000, Sen. Bob Bennett introduced S.2588 in the U.S. Senate that would
give the U.S. Department of Energy (DOE) the job of cleaning up the Atlas Moab
uranium mill tailings pile. Bennett's bill also would provide for the return of traditional
homelands to the Ute Indian Tribe. Royalties from the eventual oil shale development
would help pay for the tailings cleanup. The two-pronged bill is known as the "Ute-Moab
Land Restoration Act," and is a companion bill to a similar measure introduced in the
House by Rep. Chris Cannon. (Salt Lake Tribune, May 19, 2000)
U.S. Fish and Wildlife Service to revisit cleanup plan for Atlas Moab tailings
In a major victory for rare native fish, the U.S. Fish and Wildlife Service (FWS) has
asked the Nuclear Regulatory Commission to reassess its plan for groundwater cleanup
and endangered species protection at the Atlas uranium tailings dump in Moab.
The decision to re-open the cleanup plan means that the NRC decision to put a cap on
the pile and leave it next to the river will be put on hold until analysis is complete.
> View Earthjustice Legal Defense Fund news release April 27, 2000
Plateau Resources proposes to relocate Atlas tailings to Shootaring Canyon mill
site
U.S. Energy affiliate Plateau Resources has proposed to relocate the Atlas uranium mill
tailings from Moab, Utah, over almost 200 miles to the site of its mothballed Shootaring
Canyon uranium mill near Ticaboo, Utah. Plateau Resources has requested from the
Nuclear Regulatory Commission an amendment to their Shootaring Canyon license that
would allow the company to accept the Atlas waste tailings. (Deseret News April 24,
2000)
Trustee requests revisal of completion dates for Atlas tailings in-place
reclamation
Federal Register: April 17, 2000 (Vol. 65, No. 74) p. 20490-20491 (download full text ):
"SUMMARY: Notice is hereby given that the U.S. Nuclear Regulatory Commission
(NRC) has received, by letter dated March 31, 2000, a request from Moab Mill
Reclamation Trust to amend License Condition (LC) 55 A and B of Source Material
License SUA-917 for the Moab, Utah, facility. The license amendment request proposes
to modify LC 55 A.(1) to change the completion date for placement of the windblown
tailings on the pile to December 31, 2001; LC 55 A.(3) to change the completion date for
placement of the final radon barrier on the pile to December 31, 2002; LC 55 B.(1) to
change the completion date for placement of the erosion protection on the pile to June
30, 2003; and LC 55 B.(2) to change the completion date for ground-water corrective
actions to July 31, 2008."
A request for a hearing must be filed within 30 days of the publication of this notice.
New bill introduced to relocate Atlas Moab uranium mill tailings pile
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On April 4, 2000, Representative Chris Cannon (R-UT) introduced H.R.4165 titled "To
assist the economic development of the Ute Indian Tribe by authorizing the transfer to
the Tribe of Oil Shale Reserve Numbered 2, to protect the Colorado River by providing
for the removal of the tailings from the Atlas uranium milling site near Moab, Utah, and
for other purposes."
Seepage from Atlas Moab uranium mill tailings pile lethal to fish
"A new U.S. Geological Survey report proves that ammonia leaking into the Colorado
River from the Atlas tailings, a huge pile of uranium-processing waste near Moab, is
lethal to fish.
The report on studies conducted between August 1998 and February 2000 shows
ammonia levels as high as 1,500 milligrams per liter -- far above the 12 milligrams per
liter at which the fish are known to survive.
When researchers placed caged experimental fish in the river below the tailings pile, the
fish died, usually within an hour. In some situations, they died immediately." (Salt Lake
Tribune April 4, 2000)
Government and Ute sign agreement to relocate Atlas tailings
On Feb. 11, 2000, federal government officials and members of Utah's Ute Indian Tribe
signed an agreement to move a 150-acre pile of radioactive tailings from near the
Colorado River to a safer location. The agreement also returns 80,000 acres taken from
the tribe during World War I. In exchange for the oil- and gas-rich land, the Utes agreed
to return a portion of the royalties to help pay for the cleanup.
The federal government will pay more than half the $300 million removal cost of the 10.5
million tons of tailings because 56 percent of the uranium went to weapons programs.
The agreement still needs congressional approval. (Salt Lake Tribune / Deseret News
Feb. 12, 2000)
Bill Hedden receives "Beyond the Headlines Award" for fight for cleanup of Atlas
Moab uranium mill tailings pile
On February 1, 2000, Bill Hedden, the Utah Conservation Director of the Grand Canyon
Trust , received the Project On Government Oversight's (POGO) "Beyond the
Headlines Award". POGO honors Mr. Hedden for his tireless work to force the Nuclear
Regulatory Commission (NRC) to cleanup the Colorado River from the devastating
effects of the Atlas Corporation uranium mill waste.
> View POGO's press release (Jan. 12, 2000)
U.S. DOE announces plan to relocate Atlas Moab uranium mill tailings
During a ceremony, held on January 14, 2000, high on a cliffside bench above the
tailings, Energy Secretary Bill Richardson announced a sweeping plan for relocating the
Atlas Moab tailings away from the bank of the Colorado River. With this plan,
Richardson is addressing the fears of Los Angeles water officials that the water supply
for millions of Southern Californians would be threatened if the 10.5 million short tons of
radioactive dirt were left on the flood plain of the Colorado River.
Two big hurdles remain in the drive to clear away the pile, left near Moab by Atlas when
it went bankrupt: funding the multi-year project, which the DOE estimates would cost
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$300 million, and transferring authority from the U.S. Nuclear Regulatory Commission to
the DOE. (Deseret News / Salt Lake Tribune Jan 15, 2000)
> View DOE News Release Jan. 14, 2000
> View speech of Secretary of Energy Bill Richardson (Jan. 14, 2000)

> For older issues, see Moab Issues Archive: 1996-1999

Information from Atlas Mill Reclamation Task Force
> See Moab Archive 1996-1999

Reports





Tailings Pile Seepage Model, The Atlas Corporation Moab Mill, Moab, Utah , by
Easterly, CE, ORNL/TM-2001/239, Nov 5, 2001, 42 p.
Limited Groundwater Investigation of The Atlas Corporation Moab Mill, Moab,
Utah , by Easterly, CE, ORNL/TM-2001/240, Nov 5, 2001, 211 p.
Supplemental Modeling and Analysis Report, Atlas Corporation Moab Mill, Moab,
Utah , by Easterly, CE, ORNL/TM-2001/241, Nov 5, 2001, 82 p.
Moab Site Project, Preliminary Plan For Remediation, Draft , U.S. DOE, Oct.
2001, 219 p. (4.7MB PDF)
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Manny Pino, the Scottsdale Community, US, described his community
as a living example of the disastrous consequences of
unsustainable uranium mining, emphasizing that neither the mining
industry nor the federal government took real action to address
these problems. He highlighted the global character of the mining
industry, and called on the WSSD to ensure accountability of the
mining industry and national governments.
PUBLISHED BY THE INTERNATIONAL INSTITUTE FOR SUSTAINABLE
DEVELOPMENT (IISD) in cooperation with UNDP
Written and Edited by:
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Poison Fire, Sacred Earth,

extract from: THE WORLD URANIUM HEARING,
SALZBURG 1992
pages 146-148
I ask you, people of Salzburg, how would you feel if we came here and stuck a jack
hammer into the Salzburg Cathedral? That's the way we feel about what is being done to our
sacred mountain. It is our life, it is our existence, it is our future, it is our present and it is our past.
We come to you here in your western culture which exemplifies the characteristics of western
culture, and that is the idea that humans are superior to the world they inhabit. . . .
Well, us Indian people contradict that argument. We live the opposite. We believe that
Mother Earth is not to mess with. And all those species and living things from the smallest insects
that crawl to the elk, to the buffalo, they are all our brothers and sisters. . . .
. . . This is the San Juan Basin Mineral Belt in New Mexico, Arizona, Colorado and Utah,
the Four Corners. In this area, over 30 years uranium was developed from the 1950's to the
closing of the last mine, the Chevron mine, which had the world's deepest uranium mining shaft
into our sacred mountain. The Grants Mineral Belt extends from about 15 miles West of
Albuquerque to the Arizona border. It's approximately 60 miles wide and 100 miles long. . . .
Along with the world's deepest mineshaft was also the world's largest uranium mill at Ambrosia
Lake. Within the Pueblo of Laguna lay the world's largest open pit strip mine, in operation from
1953 to 1982. You know, these are "world bests" we don't want on our land anymore, we don't
want to be known for all the world's deepest and worst uranium atrocities on our land, never
again!
As Jackpile opened in 1953, 24 million tons of ore were mined over a 30 year period. This
was a 24-hour-a-day, 365-days-a-year operation for 30 years until it shut down on March 31,
1982. . . . Right now, Jackpile Mine lies like a sore in the middle of the New Mexico desert. And
within 1,000 feet from the world's largest open pit uranium mine lies the village of Paguate. When
the wind blows from an easterly to westerly direction, these people are directly in line with the
waste overburden and tailings that laid unreclaimed from when the mine closed in 1982 till the
reclamation project began in 1989. Seven years these people had to endure radioactivity in their
backyard. This is what we had to deal with, this is what we have to live with, and this is what my
people will reiterate to you here, today. . . .
We went from being agriculturalists and livestock raisers to wage earners, and that
impacted our traditional culture, our traditional language, participation in our ceremonies. During
the height of uranium mining, people prioritized their eight-to-five-job, their eight-hour-a-day-job
over participating in the ceremonies. This is what lies undocumented among our people. Our
Elders cry today that the generation below us cannot speak our language. Some of them don't
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have any idea of how to participate in the ceremonies. These are the issues that go unaccounted
for, that we bring to you here, that we bring to the world.

Manuel Pino
Manuel Pino, Acoma Nation, New Mexico, USA. Currently working on a Ph.D.
about the effects of uranium mining on the identity of the Indian people, i.e. loss
of traditional values and an increase in suicide and alcoholism.
(Greetings in Keres)

G

reetings to all the Indigenous people and European people! We are here

representing our Elders from Acoma and the Laguna Pueblo. We bring our
Elders' message because flying across the great Atlantic Ocean is something
they cannot conceive. We are still a very traditional people. Us, like the Hopis
and Acoma, claim to be the oldest continuous village in North America. As you
can see by the transparency upon the screen here, we come from the
southwestern part of the United States and like numerous of the groups that have
preceded here today, we have been impacted by uranium development for over
40 years, and we bring the message of our Elders because they are our wisdom.
They are our future and they are our past.
We brought some of our children with us to give you an idea of how they
feel about this development and how it impacts them and their children and their
children's children. As we speak to you here today we are very humble people.
That is the traditional way of the Acoma and the Laguna. We come here to
address the issues that have confronted our people. One of the hardest things for
us to deal with as human beings, is to watch and sit throughout this 30 year
period of development as our sacred mountain, Mount Taylor, was desecrated.
They stuck the world's deepest uranium mine shaft into our sacred mountain.
I ask you, people of Salzburg, how would you feel if we came here and
stuck a jack hammer into the Salzburg Cathedral? That's the way we feel about
what is being done to our sacred mountain. It is our life, it is our existence, it is
our future, it is our present and it is our past. We come to you here in your
western culture which exemplifies the characteristics of western culture, and that
is the idea that humans are superior to the world they inhabit. According to your
book of Genesis, humans were made in the image of God who told them: "Be
fruitful and multiply and replenish the earth and subdue it and have dominion
over the fish of the sea and over the birds of the sky and every living thing that
moves upon this earth." This is the way western culture tends to view nature as a
wilderness to be conquered and tamed by human effort. The art, the literature
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and the folk tales of the West repeatedly show people in heroic struggles against
the forces of nature.
Well, us Indian people contradict that argument. We live the opposite. We
believe that Mother Earth is not to mess with. And all those species and living
things from the smallest insects that crawl to the elk, to the buffalo, they are all
our brothers and sisters. So, when we come to your land that has shoved these
types of ideologies down the throats of our people, our youth, in school
curriculums, through the BIA boarding school assimilation process that our
grandfathers, grandmothers and parents had to endure. Part of this struggle is
tied to uranium development. It is that generation that had to live through the
assimilative policies of this country that made the decision to mine uranium on
our land. They had been to World War II, they had been through World War I,
and they were told that they were heroes and that in order to continue to protect
our land, uranium would have to be mined. This is the generation that has
affected us for the future, that made those decisions.
In the bureaucracy of our federal government in the United States is the
Bureau of Indian Affairs who helped negotiate these leases on behalf of the tribe
in the 1950's. As our trustee, the Bureau of Indian Affairs misled our people -granted, uranium was still a new industry in the United States, but they didn't tell
our people the truth. The economic benefits that the corporations received
compared to my people is outrageous, and they leave us with the contaminants
that my brothers and sisters will address here today. I showed you the map of the
region where we come from. This is the San Juan Basin Mineral Belt in New
Mexico, Arizona, Colorado and Utah, the Four Corners. In this area, over 30
years uranium was developed from the 1950's to the closing of the last mine, the
Chevron mine, which had the world's deepest uranium mining shaft into our
sacred mountain. The Grants Mineral Belt extends from about 15 miles West of
Albuquerque to the Arizona border. It's approximately 60 miles wide and 100
miles long.
At the height of uranium development within a 30 miles radius of our
reservation are Laguna Pueblo, Acomita, McCartys -- all communities within the
Acoma Reservation -- and Paraje and Paguate on the Laguna Reservation. You
can see by the numbers of all the mines that existed were downwinders from the
Grants Mineral Belt and the Ambrosia Lake Area to the West and the uranium
that was developed on the Navajo Land. You know, this area produced great
amounts of uranium during the height of development.
In this area, Indians owned or controlled about 50 percent of the nation's
uranium supply and mostly concentrated on Navajo and Laguna reservations.
Within the Grants Mineral Belt, 25 percent of the United States' uranium in the
1970's and eleven percent of the world's uranium were mined in this area within
a 30 mile radius of our people's native lands. Along with the world's deepest
mineshaft was also the world's largest uranium mill at Ambrosia Lake. Within the
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Pueblo of Laguna lay the world's largest open pit strip mine, in operation from
1953 to 1982. You know, these are "world bests" we don't want on our land
anymore, we don't want to be known for all the world's deepest and worst
uranium atrocities on our land, never again!
As Jackpile opened in 1953, 24 million tons of ore were mined over a 30
year period. This was a 24-hour-a-day, 365-days-a-year operation for 30 years
until it shut down on March 31, 1982. The Atomic Energy Commission was the
primary buyer of uranium from Jackpile, so we know this uranium went directly to
build the nuclear arsenal of the United States of America, which has the capacity
to blow the world, I don't know how many times, over. But this was coming from
our land, our sacred mountain, at the disgust of our traditional Elders and our
traditional leaders.
Right now, Jackpile Mine lies like a sore in the middle of the New Mexico
desert. And within 1,000 feet from the world's largest open pit uranium mine lies
the village of Paguate. When the wind blows from an easterly to westerly
direction, these people are directly in line with the waste overburden and tailings
that laid unreclaimed from when the mine closed in 1982 till the reclamation
project began in 1989. Seven years these people had to endure radioactivity in
their backyard. This is what we had to deal with, this is what we have to live with,
and this is what my people will reiterate to you here, today.
Granted, uranium development improved the quality of life on the
reservation when you look at it from a monetary perspective. Over 800 Laguna
Pueblo Indians were employed at the mine at the height of development, the
unemployment rate dropped to less than 20 percent. Prior to uranium mining it
was in the 70 percentiles. But after the bust it has returned to that percentage.
With an improved quality of life came increased wages. For Indian people, that is
not always a positive outcome. Increased wages meant increased access to
alcohol. Increased alcohol meant greater crime rate, more domestic violence
among our people, spouse abuse, child abuse, an increased suicide rate and
drug-use. All these issues that the technological culture does not consider that
we have to live with in their environmental impact statements: destruction to our
traditional life styles.
We went from being agriculturalists and livestock raisers to wage earners,
and that impacted our traditional culture, our traditional language, participation in
our ceremonies. During the height of uranium mining, people prioritized their
eight-to-five-job, their eight-hour-a-day-job over participating in the ceremonies.
This is what lies undocumented among our people. Our Elders cry today that the
generation below us cannot speak our language. Some of them don't have any
idea of how to participate in the ceremonies. These are the issues that go
unaccounted for, that we bring to you here, that we bring to the world.

63

If uranium mining would have continued in the Grants Mineral Belt, this is
what we would be looking at today. These many mines within the San Juan
Basin area and the aboriginal homelands of the Diné and the Acoma and Laguna
people. So I ask you today here at this World Uranium Hearing: Put yourself in
our place! Think about with what we have to live, what we have to endure, what
we have to continue to endure, and I will leave you with the words and wisdom of
my grandfather who entered the spirit world four years ago. I've been in this
struggle a long time, when it was unpopular to speak out about the mine. When
those 800 people were employed, I was a very unpopular person because I was
speaking the issues that I speak here today. No one wanted their job threatened,
no one wanted the tribal budget threatened, no one wanted to take a stand about
these issues that we're talking about here today. But my grandfather gave me a
basic philosophy that I continue to live by today and that is: "To destroy the land
is to destroy the people."

My brothers and sisters, my fellow panel members will show you how this
destruction has taken place. As a humble Acoma man I thank you for giving me
this opportunity to come half way around the world to address you here today.
[Manny Pino is now Professor of Sociology and Director of American Indian Studies at
Scottsdale Community College, Arizona, USA]

Southwest Research and Information Center - Uranium Impact Assessment
Program
http://www.sric.org/uranium/
MISSION: Southwest Research and Information Center is a multi-cultural
organization working to promote the health of people and communities, protect
natural resources, ensure citizen participation, and secure environmental and
social justice now and for future generations.
The Navajo Uranium Mining Experience
In the late 1970s, Navajo uranium miners and their families asked for help to
show that their lung diseases had been caused by their work in underground
uranium mines in the 1940s-1960s. SRIC staff responded with medical and
scientific data, in-community education strategies, and legislative support. As a
result, Congress adopted legislation in 1990 to compensate former miners and
their survivors. Ten years later, with SRIC's on going technical support to
advocacy groups, the law was amended to cover virtually all uranium miners who
worked before 1971.
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Despite making great strides in protecting miners' and community health,
compensating former miners and their families, and cleaning up uranium mill
sites, significant problems stemming from the legacy of uranium development still
exist today in the Four Corners Area. Hundreds of abandoned mines have not
been cleaned up and present environmental and health risks in many Navajo
communities. Health conditions in those communities have never been studied
despite being impacted by uranium development that dates back to the late-40s
and early-50s.

Some of these same communities are now confronted with proposed new
uranium solution mining that threatens the only source of drinking water for
10,000 to 15,000 people living in the Eastern Navajo Agency in northwestern
New Mexico. Since 1994, SRIC has worked with those communities and the
community-based group, Eastern Navajo Diné Against Uranium Mining
(ENDAUM-CCT), to stop the proposed mines through community education,
interaction with Navajo Nation leaders, and a seven-year-long legal challenge of
the mines' federal license. The work of SRIC, ENDAUM-CCT and their law firms the New Mexico Environmental Law Center (NMELC) and the Harmon-Curran
firm in Washington, D.C. - has erected major roadblocks to the proposed mining,
but has not yet terminated the license. Citizen opposition to mining is
widespread, and the Navajo Nation leadership recently determined that uranium
solution mining is unsafe and that the proposed mines are too risky to the health
and environment of the Navajo people.

Against this background, working with Navajo groups and communities to stop
new mining and continuing to assess and document the health and
environmental effects of past uranium development are the principal focuses of
UIAP work.

NAVAJO NATION PRESIDENT SIGNS BILL BANNING
URANIUM MINING AND MILLING

Crownpoint, N.M., April 29, 2005. Navajo Nation President Joe Shirley, Jr., today
signed what is believed to be the first Native American tribal law banning uranium
mining and milling. With dozens of community members and dignitaries looking
on, Shirley signed the Diné Natural Resources Protection Act (DNRPA) of 2005,
which was passed by the Navajo Nation Council by a vote of 63-19 on April 19.
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As amended by the Council during floor debate, the act states, "No person shall
engage in uranium mining and processing on any sites within Navajo Indian
Country." The law is based on the Fundamental Laws of the Diné, which are
already codified in Navajo statutes. The act finds that based on those
fundamental laws, "certain substances in the Earth (doo nal yee dah) that are
harmful to the people should not be disturbed, and that the people now know that
uranium is one such substance, and therefore, that its extraction should be
avoided as traditional practice and prohibited by Navajo law."
See Press Release

UIAP Goals and Objectives for 2008: Program Goals:

(1) Build community capacity to address public concerns about new uranium
mining proposed in Navajo communities; (2) disseminate information on the
health and environmental impacts of uranium mining and milling to local,
regional, national and international audiences; (3) contribute to a comprehensive
environmental assessment of the Church Rock area, and (4) assist with capacitybuilding of Eastern Navajo agency representatives on health issues and
implementation of a study of the effects of chronic uranium ingestion on kidney
health among Navajos.
Program Objectives:

In partnership with ENDAUM-CCT and NMELC, federal court appeal challenging
Hydro Resources, Inc.'s (HRI) proposed Crownpoint Uranium Solution Mining
Project before the U.S. Nuclear Regulatory Commission.
Assist in preparation written testimony for technical experts in the HRI case while
serving as a liaison between the experts and ENDAUM's and SRIC's attorneys.
Help the Eastern Navajo Health Board conduct an environmental health
assessment of water uses and uranium exposures in mining communities, and
provide general support for the Board's uranium education initiatives.
Promote new community-based research on health effects among uranium
workers, assessments of air impacts from abandoned mines in the Church Rock
area.
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Prepare educational materials (fact sheets, graphics, handouts, slide
presentations) for Navajo communities, Navajo leaders, and the general public.
Summarize technical information in community meetings and assist the
ENDAUM-CCT Governing Board in organizational planning and training.
Assist communities nationally on health and environmental issues related to
uranium mining and milling.
http://www.sric.org/uranium/CRUMPReportSummary.pdf
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EXECUTIVE SUMMARY
The Church Rock Uranium Monitoring Project was initiated by Churchrock Chapter of
the Navajo Nation in 2003 for the purposes of assessing environmental conditions in
residential areas actually or potentially affected by abandoned uranium mines and
building capacity to conduct community-based research and advocate for policies to
address the long-term impacts of historic uranium development in the area. Churchrock
Chapter requested the assistance of Southwest Research and Information Center
(SRIC) to help implement and coordinate the Project‘s field studies and educational
programs and the Navajo Education and Scholarship Foundation (NESF) to manage
grants received from private foundations. The Chapter requested and received technical
assistance from the Navajo Nation Environmental Protection Agency
(NNEPA) as the principal governmental collaborator in the Project. CRUMP also
received extensive in-kind support from the U.S. Environmental Protection Agency
(USEPA), Navajo Nation Abandoned Mine Lands Reclamation Department (NNAML),
and the New Mexico Environment Department (NMED). Several academic institutions
also contributed to the Project, including the Uranium Education Program at Diné
College in Shiprock, N.M., the University of New Mexico‘s Community Environmental
Health Program, the Stanford University Environmental Engineering program, and Tufts
University in Boston. The staff of the Diné Network for Environmental Health (DiNEH)
Project, a community-based research program affiliated with the Eastern Navajo Health
Board (ENHB) in Crownpoint, N.M., collaborated with
CRUMP on work related to documenting individual and community exposures to
radiological and chemical toxicants in the environment.
In addition to these in-kind services, which are conservatively valued at $100,000, the
Project received $90,000 in two grants from the Citizens‘ Monitoring and Technical
Assessment Fund (MTA-Fund) in Washington, D.C., and $20,000 in a short-term
contract with the New Mexico Department of Health in 2004. These grants and contracts
were used to pay the salary and benefits for the part-time position of Project coordinator,
which was held by two different individuals who reside in the CRUMP study area, cover
professional fees for outside technical consultants, purchase supplies and equipment,
cover Chapter overhead for office space and services, and provide stipends to
community members who served as key informants and participated regularly in Project
activities and outreach.
The MTA-Fund grants were made largely because more than half of the 20 abandoned
uranium facilities in the Churchrock area were developed by companies that sold
uranium ore to the U.S.
Atomic Energy Commission for use in the nation‘s nuclear weapons program in the
1950s and 1960s. The MTA-Fund was established in the late-1990s to give communities
affected by contamination from the federal nuclear weapons production complex
resources to conduct their own environmental and health studies around facilities now
owned or overseen by the U.S. Department of Energy.
The primary work of CRUMP was a multi-media assessment of water quality in
unregulated water wells, surface radiation levels, trace metals (including uranium) in
soils, indoor radon concentrations, and airborne dust. CRUMP and its collaborators also
helped evaluate clean-up needs and plans for two specific abandoned uranium mines,
conducted tours of residential areas next to abandoned mining sites for policy makers,
regulatory agencies, Chapter officials, students and media representatives, and engaged
in widespread dissemination of Project information and findings at community meetings
and in one-on-one talks with community members using the Navajo language as the
primary oral communication mechanism. Project activities were conducted in an area
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that is often referred to as the ―Church Rock Mining District‖ and includes all of
Churchrock Chapter and portions of Coyote Canyon, Iyanbito,
Nahodishgish, Pinedale and Standing Rock chapters of the Navajo Nation.
With respect to the technical assessment elements of the Project, CRUMP generated
the following findings:
� Water quality in 17 unregulated water sources — drilled wells, dug wells and
developed springs that are not regularly tested or treated to comply with federal and
tribal safe drinking
water standards — ranged from good to poor. None of the 17 sources tested were of
sufficient quality to warrant recommendations for human drinking water use. Half of the
water sources tested were not recommended for domestic uses, such as cooking,
bathing and irrigating gardens, and most of the other half were recommended only with
caution. Most of the water sources were suitable for livestock watering.
� Two wells were shut down and abandoned because of unsafe water quality during the
course of the Project, and a ―no human use‖ advisory was placed on another water
source because of uranium levels exceeding the federal drinking water standard by
more than two times. One of the abandoned wells may have been contaminated by
mining-related activities, but a full hydrologic assessment is needed before a definitive
conclusion can be reached.
� Only 1 of the 17 wells exceeded the federal drinking water standard for uranium, a
rate (6%) that is substantially lower than recent water quality surveys conducted by
federal agencies in the western part of the Navajo Nation that found that 14% to 20% of
water sources tested exceeded the uranium standard of 30 micrograms per liter.
Uranium, a well-documented kidney toxicant, is the focus of two ongoing health studies
aimed at evaluating the role of environmental agents in the high rates of kidney disease
in the Navajo population.
� Mine-water discharges to the Puerco River — the principal intermittent stream in the
study area — in the 1960s, ‘70s and ‘80s were not safe for human or animal
consumption, even though observational and anecdotal evidence indicated that
residents often used mine water in the river and its tributaries for domestic uses and
livestock watering was routine for least 18 years. The long-term effects of those
discharges on surface water and shallow groundwater quality remain uncertain.
� In the northern half of the study area where past uranium mining was concentrated,
gamma radiation rates were significantly elevated over background along public
highways and roads, on Navajo grazing lands and in certain residential areas in close
proximity to three abandoned uranium mines and a closed uranium mill and tailings
disposal facility that is a federal Superfund site.
� Surface gamma radiation rates and uranium concentrations in soils near residences in
the Red Water Pond Road area of Study Area A-1 were many times higher than
background, indicating a potential public health emergency for residents of the area.
CRUMP‘s assessment in this area was confirmed in November 2006 by soil sampling
conducted by USEPA and contractors to the company that operated the Northeast
Church Rock Mine in the area from 1968 through 1982. As a result, radiumcontaminated soils are being excavated from around at least five homes in the area as
part of a USEPA-led ―time-critical removal action‖ that eventually will lead to reclamation
of the mine site and its surroundings.
� Gamma radiation rates were not significantly different than background in the
Springstead Estates tract where the Navajo Nation has proposed building up to 1,000
single-family homes. However, the site of the proposed housing development is located
within 1 to 2 miles of three abandoned mines and additional assessments may be
needed before the tract is certified safe for human occupancy.

70

� Background or ―normal‖ gamma radiation levels were observed in Church Rock
Village and around the Churchrock Chapter House.
� Outside of the Red Water Pond Road area, uranium and trace metal levels in soils at
a dozen different monitoring sites were within the range of ―background‖ reported in the
literature.
� Indoor radon levels exceeded the USEPA‘s 4 picoCurie per liter-air ―action level‖ in
25% of 150 homes tested in 2004, and another 20% of homes tested had indoor radon
levels between 2 and 3.99 pCi/l-air. Most of the homes having high radon levels are
located in a portion of the community where the principal uranium-bearing rock formation
is present at the surface.
� The average indoor radon level of 2.9 pCi/l-air in the CRUMP study was half of the
average concentration for homes located elsewhere in McKinley County and a third
lower than the average level of 3.8 pCi/l-air for the entire state of New Mexico.
� Average indoor radon levels reflective of background were observed in homes in
Church Rock Village and in the Sundance Road residential area south of Interstate 40.
� Monitoring of air particulates, i.e., dust, in the Red Water Pond Road and Pipeline
Road areas (Study Area A) between May 2006 and February 2007 revealed maximum
levels less than one-sixth of the federal 24-hour average limit. Sampling of particular
matter (PM) at two samplers loaned to CRUMP by the TAMS Center will continue for the
next year or so.
� The community‘s overall goal for reclamation of the Northeast Church Rock Mine —
release for unrestricted use — was communicated to federal and tribal agencies in a
resolutionpetition signed by more than 100 residents in September 2006.
� Radiological surveys conducted by CRUMP and NNEPA collaborators at the Old
Churchrock Mine in August 2006 following flash flooding at the site revealed the
presence of mine wastes on Navajo trust land that had not previously been identified.
� Ten community meetings and a half-dozen tours of the mining-impacted portions of
the community were conducted by CRUMP and its collaborating organizations since
June 2003.
Results of the Project‘s work were communicated to Navajo Nation Council standing
committees and in ad hoc technical meetings of agencies working on abandoned
uranium mines issues. National and international media attention has been focused on
the legacy of uranium mining impacts in the Churchrock area as a result of CRUMP
activities.
The ensuring narrative of this report summarizes the field investigations, data analyses
and policy initiatives of the Church Rock Uranium Monitoring Project between June 2003
and May 2007. Tables, charts and photographs are used extensively to illustrate the
Project‘s findings.
Detailed data compilations, Powerpoint presentations, information handouts and other
documentation are included in appendixes that accompany the report.
Recommendations for future actions are included at the end of the narrative.

Southwest Research and Information Center
105 Stanford SE
PO Box 4524
Albuquerque
NM 87196
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COMMUNIQUE CRIIRAD
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Commission de Recherche
et d‘Information Indépendantes
sur la Radioactivité
471 avenue V. Hugo – 26000 Valence

MINES D’URANIUMSite internet : www.criirad.org
E-mail : contact@criirad.org

Impact des anciennes mines d’uranium
Les demandes de la CRIIRAD
Emission « Pièces à Conviction » du 11 février 2009
La CRIIRAD a apporté son appui scientifique à la réalisation de reportages pour un numéro de
« Pièces à conviction » consacré aux déchets et pollutions laissées par l’exploitation des mines
d’uranium.
Sous le titre « le scandale de la France contaminée », il doit être diffusé mercredi 11 février à
20h35 sur France 3.
Le sujet reprend plusieurs des études réalisées par le laboratoire de la CRIIRAD : à Saint-Priest-LaPrugne (site des Bois Noirs) dans la Loire, La Crouzille en Haute-Vienne, Gueugnon en Saône-etLoire, Saint-Pierre dans le Cantal….
Nous espérons que cette émission permettra au grand public de prendre conscience de la
nécessité de corriger de graves dysfonctionnements dont certains sont dénoncés par la CRIIRAD
depuis plus de 15 ans : contamination des ressources en eau, des sols, de l’air ; réglementation
laxiste et incohérente privilégiant les intérêts de l’industriel au détriment de la protection
sanitaire ; législation inadaptée qui ne permet pas à la justice de condamner des pollutions
pourtant avérées ; dispositif d’autosurveillance totalement inadapté conduisant à cacher la réalité
des contaminations ; revente de terrains contaminés ; expertises complaisantes réalisées par les
différents laboratoires qui se sont succédés qu’ils soient associés à l’Etat (SCPRI, OPRI, IPSN, IRSN)
ou privés (SUBATECH, ALGADE) ....la liste est longue et les exemples sont détaillés à travers les
rapports de la CRIIRAD disponibles sur son site (www.criirad.org).
Il est urgent que les pouvoirs publics, les services officiels (Ministères, ASN, IRSN, DRIRE) et
l’industriel (AREVA) interviennent. Parmi la longue liste des demandes de la CRIIRAD nous n’en
reprenons que 2 ci-dessous :

1. Mise en place d’une politique nationale sur la gestion des stériles radioactifs
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L’exploitation des mines d’uranium a conduit à la production sur le territoire français de plus de
160 millions de tonnes de déchets radioactifs appelés par convention des « stériles ». Un terme
trompeur puisque leur radioactivité est en général plusieurs dizaines de fois supérieure à la
normale et le niveau de radiation au contact peut même être plus de 500 fois supérieur à la
normale lorsque des blocs de minerai d’uranium sont mélangés aux stériles.
Tant que ces roches étaient en profondeur à plusieurs mètres et parfois plusieurs centaines de
mètres sous nos pieds, la radioactivité subie par les populations était le plus souvent faible. Mais
du fait du laxisme de la réglementation, ces matériaux ont été « recyclés » pendant des décennies
et utilisés comme remblais, parfois même pour des écoles, habitations, locaux industriels. Dans
certains cas, les doses subies par le public peuvent être largement supérieures aux limites
sanitaires.
Les efforts conjugués d’associations locales, de collectivités territoriales et de la CRIIRAD ont
permis d’obtenir ponctuellement d’AREVA que des terrains soient décontaminés. Ainsi la cour de
l’école de Lachaux (Puy de Dôme en 2006), la cour d’une ferme et le parking d’un restaurant sur le
site des Bois Noirs (Loire et Allier à partir de 2004).
Mais AREVA, avec l’aval des autorités, dont l’Autorité de Sûreté Nucléaire, refuse de traiter tous
les sites contaminés. Pour effectuer l’analyse des risques, AREVA n’utilise que des mesures de
radiation à hauteur de la ceinture ce qui peut diviser la dose par un facteur 10, 100 et plus. L’ASN
et l’IRSN continuent de refuser d’imposer à AREVA la prise en compte du niveau de radiation au
contact du sol.
AREVA et l’Etat jugent, par exemple, admissible de laisser des stériles radioactifs sur le parking
du foyer de ski de fond de Lavoine (Allier). Pourtant la CRIIRAD a montré que des morceaux de
minerai y délivrent une irradiation au contact supérieure à 100 microSieverts par heure (pour un
niveau naturel local de 0,2 microSievert par heure). Cette radioactivité perdurera indéfiniment si
ces matières ne sont pas enlevées.
Dans le même temps le Ministère de l’Environnement et l’ASN interdisent la mise en décharge
d’ordures ménagères contaminées par des radionucléides à période courte (pratiques médicales)
dès lors que le débit de dose au contact dépasse 5 microSieverts par heure ?!
La CRIIRAD demande :


La mise en place d’une politique nationale de recensement des sites concernés par la
réutilisation de remblais radioactifs basée sur le couplage d’un questionnaire adressé aux
populations et de mesures sur le terrain (comme cela a été fait à partir de 2004 sur le site des
Bois Noirs).



La définition, au niveau national, de critères stricts à partir desquels les sites doivent être
décontaminés. Ces critères doivent tenir compte de l’ensemble des voies d’exposition dont
l’irradiation au contact et les risques liés à l’ingestion et à l’inhalation de poussières et de
radon. Le niveau des risques sanitaires résiduels doit être le plus faible possible et ce d’autant
plus que la contamination va perdurer à l’infini si rien n’est fait. Le critère de 500
microSieverts par an retenu par exemple par la DRIRE de la Loire est beaucoup trop élevé.
Cette valeur est en effet plus de 50 fois supérieure à la dose annuelle « officielle » reçue par
les riverains de l’usine de retraitement de la HAGUE qui est pourtant une des installations
nucléaires parmi les plus polluantes de France.



La fixation de servitudes pour les sites qui ne seraient pas décontaminés afin que les futurs
acquéreurs des terrains achètent en connaissance de cause.

2. Révision des normes sur le traitement des eaux contaminées
Même plusieurs années et décennies après cessation de l’activité, les eaux qui s’écoulent depuis
les anciens sites miniers et/ou les stockages de résidus radioactifs issus des anciennes usines
d’extraction de l’uranium sont contaminées par des radionucléides très radiotoxiques (émetteurs
alpha).
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Alors que les rejets de radionucléides émetteurs alpha sont interdits aux centrales nucléaires, ils
sont autorisés pour les mines d’uranium.
De plus, les normes de rejets sont fixées à des niveaux trop élevés qui ne tiennent pas compte des
phénomènes d’accumulation des métaux lourds radioactifs à longue période dans la faune et la
flore aquatiques, les sédiments et les terres des berges.
Le laboratoire de la CRIIRAD a démontré ces problèmes depuis 1993 (Limousin) et n’a cessé
d’alerter sur ce problème depuis cette date.
Dans le cas par exemple de la mine des Bois Noirs (Loire) les rejets radioactifs effectués dans la
rivière transforment certaines plantes aquatiques en déchets radioactifs avec des accumulations
en radium 226 supérieures à 100 000 Bq/kg sec (mesures CRIIRAD de 2006).
En Limousin, les eaux qui s’écoulent de la mine de Bellezane contaminent les prairies en aval à un
point tel que les sols soumis au débordement du cours d’eau deviennent des déchets radioactifs.
L’administration est consciente de cette réalité. Pourtant, malgré les demandes de la CRIIRAD
(2006) elle a autorisé AREVA à rajouter, aux 1,5 millions de tonnes de déchets radioactifs déjà
présents dans la mine, les boues contaminées issues du curage du lac de Saint-Pardoux et de
l’étang de la Crouzille.
La CRIIRAD demande :


Que l’analyse de l’impact des rejets radioactifs liquides prenne en compte tous les
radionucléides et tienne compte des phénomènes de bioaccumulation.



Que les normes de rejets soient abaissées de manière drastique.



Que les prairies soumises à ces écoulements soient décontaminées.

Pour en savoir plus :
CRIIRAD : 04 75 41 82 50 / Par E-Mail : bruno.chareyron@criirad.org (portable ; 06 27 27 50 37) et
contact@criirad.org à partir du samedi 14 février 2009.

Haut comité pour la transparence et l‘information
sur la sécurité nucléaire
Le 9 février 2009 : Le Haut comité pour la transparence et
l‘information sur la sécurité nucléaire décide d‘examiner la qualité de
l‘information des populations autour des mines d‘uranium et de ses
conditions de diffusion

Bien que les anciennes mines d‘uranium et leurs annexes (sites de traitement…)
fassent, de longue date, l‘objet d‘actions de remise en état, de suivis et
d‘informations dans un cadre généralement pluraliste (i.e. Commissions locales
d‘information, Groupe d‘Expertise Pluraliste du Limousin…), le Haut-comité
constate que l‘information relative à l‘impact environnemental et sanitaire des
anciennes mines d‘uranium est actuellement l‘objet de certaines interrogations.
Sur la proposition de son bureau, le Haut-comité, présidé par le Sénateur
honoraire Henri REVOL, examinera de manière approfondie cette question à
partir de sa prochaine réunion ordinaire qui se tiendra le 17 mars 2009.
Contact :
Monsieur Stéphane NOEL – _ 06.74.16.37.26
Haut comité pour la transparence et l‘information sur la sécurité nucléaire
C/o DGPR – Immeuble ATRIUM
5, place des Vins de France
75573 Paris cedex 12
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Mail : hctisn@gmail.com

http://www.irsn.org/index.php?position=mines_uranium
_exploitation_france
Mines d'uranium - L'exploitation du minerai d'uranium
en France métropolitaine : impact environnemental et
risque pour la population Imprimer
En France, l'industrie de l'uranium s’est développée au
lendemain de la Seconde guerre mondiale. Elle a vécu
son apogée au cours des années 80 pour décliner ensuite.
La dernière mine d'uranium française a ainsi fermé ses
portes en mai 2001.
Les activités d’exploration, de production, de traitement
et de stockage du minerai d’uranium ont concerné plus
de 210 sites, répartis sur 25 départements.

Site de Bellezane en 2007
Photo IRSN

Ces activités ont parfois été à l'origine d’une
modification de l’état radiologique de l’environnement naturel. Cette modification peut
être significative du point de vue de la mesure sans forcément l’être du point de vue
sanitaire.
L’IRSN met à disposition cinq fiches thématiques qui offrent une vision synthétique des
connaissances sur l’exploitation de l’uranium en France et de ses impacts
environnementaux, ainsi que sur l’exposition radiologique des personnes vivant dans les
régions minières ou dans des zones où ont été réutilisés des stériles miniers :
Fiche 1 : L’extraction de l’uranium en France : données et chiffres clés (format PDF)
Fiche 2 : Les sources d’exposition aux rayonnements ionisants dues aux anciens sites
miniers d’uranium (format PDF)
Fiche 3 : L’exposition radiologique des personnes du public aux stériles miniers :
Evaluation dosimétrique des scénarii d’exposition (format PDF)
Fiche 4 : Programmes de recherche de l’IRSN sur l’uranium et le radon (format PDF)
Fiche 5 : Etudes et expertises menées par l’IRSN sur les anciennes mines d’uranium en
France (format PDF).
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http://www.gepnucleaire.org/gep/sections/actualites/recents/communique_du_president/view
Groupe d'Expertise Pluraliste (GEP)
sur les sites miniers d'uranium du Limousin

Héritage des mines d’uranium
en France : un groupe
pluridisciplinaire et
contradictoire analyse en
profondeur le sujet
Page d'accueil

Communiqué, 12 février 2009

Composition du
GEP

L’émission intitulée “Uranium : le
scandale de la France
Actualités
contaminée”, diffusée par France 3
Travaux du GEP le 11 février 2009, suscite une
nouvelle mobilisation sur un sujet
Fonds documentaire longtemps laissé dans l’ombre. Les
situations exposées dans les
Calendrier
reportages montrent l’étendue de
Liens
l’héritage de l’industrie minière de
l’uranium et les divergences
Contacts
d’analyse sur sa gravité. Elles
soulignent aussi la nécessité
d’apporter des réponses aux
questions légitimement posées par
les populations concernées et
l’ensemble des citoyens.
Lettres de mission

C’est le même constat qui a
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conduit les Ministres de l’écologie,
de l’industrie et de la santé à créer
fin 2005 un Groupe d’expertise
pluraliste sur les mines d’uranium
du Limousin (GEP), puis à en
élargir la mission fin 2007, par
une seconde lettre à laquelle
s’associait l’Autorité de sûreté
nucléaire (ASN).
• Une analyse critique et
pluraliste au-delà du travail de
l’exploitant et de l’expert
institutionnel
La mission du GEP comporte trois
volets : questionner, voire élargir
si nécessaire, l’analyse critique
menée par l’Institut de
radioprotection et de sûreté
nucléaire (IRSN) sur le bilan
environnemental réalisé par
l’exploitant Areva sur ses anciens
sites miniers du Limousin ;
examiner les options de gestion à
court, moyen et long termes des
sites en vue de réduire les impacts
sur l’homme et sur
l’environnement ; informer le
public et les acteurs locaux sur ces
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thèmes.
Le GEP qui rassemble plus de 40
experts de compétences diverses,
réunit ainsi dans une démarche
d’analyse technique des
représentants de l’exploitant
Areva, de l’expert public IRSN, des
autorités nationales et locales,
mais aussi de nombreux experts
issus d’autres établissements
publics (instituts, universités),
d’associations nationales et
locales, des experts indépendants
et des experts étrangers. Le GEP
est de plus doté des moyens
nécessaires – en termes de
fonctionnement, de financement
de son animation et des
contributions des experts non
institutionnels – pour conduire un
travail de fond, dont il a publié
l’avancement dans deux rapports
d’étape, et pour rendre des
conclusions au terme de sa
mission, fixé à la fin de l’année
2009.
Il constitue aujourd’hui une
réponse tout à fait originale et
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novatrice dans ce domaine, qui
préfigure le cadre d’une
gouvernance écologique construite
sur l’expertise pluraliste, dont le
Grenelle de l’environnement a
notamment souligné l’urgence.
• Un sujet complexe qui mérite
une démarche globale
La société Ligne de Mire, qui a
réalisé les reportages, a indiqué
qu’elle n’avait pas jugé utile de
solliciter le GEP. Son existence et
ses travaux ne sont donc pas
mentionnés. Pourtant, une visite
de sites par des membres du GEP
est montrée, et plusieurs
personnalités interviewées à titre
individuel ou au nom de leur
organisme, par ailleurs membres
du GEP, illustrent la diversité qui
s’y exprime.
Les travaux du GEP, mobilisé par
les pouvoirs publics pour
construire des réponses en regard
de l’héritage historique, sont ainsi
susceptibles d’apporter un
éclairage utile sur de nombreuses
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questions soulevées dans
l’émission. Le GEP ne dispose pas
d’évaluations spécifiques
correspondant à chacune des
situations évoquées. Il développe
à partir d’une analyse aussi
complète que possible de quelques
sites en Limousin des outils
méthodologiques, et construit une
approche globale à transposer à
l’ensemble des sites français.
Dans ce cadre, le GEP analyse les
mécanismes de transfert à
l’environnement, étudie des
innovations méthodologiques en
vue d’évaluer l’ensemble des
impacts (sanitaire mais aussi
environnemental, radiologique
mais aussi chimique), ou discute
des problèmes réglementaires et
de la maîtrise de l’évolution à long
terme des sites.
Le GEP fonde ses analyses sur
l’ensemble des données et des
études dont il a connaissance. Il
est par principe ouvert à toute
information complémentaire que
d’autres acteurs souhaiteraient le
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voir prendre en compte. A ce titre,
le GEP a dès le début de ses
travaux pris connaissance, dans
son champ d’étude, des travaux
réalisés par la CRIIRAD. Il a
souhaité associer la CRIIRAD à ses
travaux, ou à défaut développer
un dialogue avec elle. Il a formulé
à plusieurs reprises des
propositions concrètes en ce sens,
qui n’ont pas reçu de suite à ce
jour.
• Un constat qui appelle des
propositions
Le constat dressé et l’émotion qu’il
suscite appellent des réponses qui
ne peuvent pas être
qu’immédiates. Les récents
développements médiatiques
renforcent le GEP dans sa volonté
de poursuivre sa démarche afin
d’aboutir à des propositions aussi
précises et concrètes que
possibles dans le cadre de sa
mission. Il publiera
prochainement, comme au début
de chaque année, un rapport
d’étape où il détaille notamment
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dans plusieurs notes techniques
l’avancement de ses réflexions. Il
rendra son rapport final fin 2009
pour présenter aux pouvoirs
publics ses conclusions et
recommandations.
Il poursuivra, enfin, sa mission
d’information. Le GEP avait
souligné dés sa création
l’importance à la fois de disposer
d’un outil propre d’information et
de s’appuyer sur une instance de
concertation locale. Le site
internet* qu’il a développé, et la
Commission locale d’information et
de suivi (CLIS) pour les sites de
Haute-Vienne dont il a obtenu la
mise en place répondent à cette
demande, mais un besoin plus
large d’information demeure.
Le GEP a pris note avec intérêt,
dans ce domaine, de l’intention du
Haut Comité pour la transparence
et l’information sur la sécurité
nucléaire (HCTISN) d’engager une
réflexion sur l’information des
populations autour des sites
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miniers d’uranium.
Robert Guillaumont, Président du
GEP
Dernière modification : 13/02/2009 07:32
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Mise au point sur la gestion des anciens sites miniers français d’uranium par AREVA

Suite à la diffusion par France 3 hier soir d'un document présentant de façon calomnieuse la gestion par AREVA
des anciens sites miniers français d'uranium, le groupe tient à rétablir la vérité sur les activités mises en cause.
En France, l'extraction du minerai d'uranium s'est achevée en 2001, à la suite de l'épuisement des gisements
exploitables. L'uranium extrait provenait de 210 mines réparties sur l'ensemble du territoire. Plus de la moitié de
ces sites avaient été exploités par d'autres opérateurs qu'AREVA (associations de collectivités, pétroliers, autres
mineurs…).
L'Etat a confié à un seul acteur le réaménagement des anciens sites miniers d'uranium français. AREVA assume
volontiers cette responsabilité parce qu'elle fait appel à sa connaissance reconnue de l'uranium naturel et à ses
engagements en matière de responsabilité sociale.
Avec un budget réaménagement de 4 à 5 millions d'euros par an, AREVA mobilise en permanence 100
spécialistes (santé, radioprotection, géologie, environnement) sur le sujet. Chaque année, près de 10 000
analyses et des milliers de prélèvements sont réalisés par AREVA ou par les DRIRE (Directions régionales de
l'industrie, de la recherche et de l'environnement).
Le réaménagement et le suivi environnemental des anciennes mines sont effectués suivant une méthodologie
rigoureuse et reconnue, tant par les autorités nationales qu'au niveau international. Cette activité est contrôlée par
les DRIRE, l'ASN (Autorité de sûreté nucléaire) et les DDASS (Directions départementales des affaires sanitaires
et sociales).
Fidèle à sa politique d'ouverture et de transparence, AREVA entretient des relations régulières avec les élus
locaux, les associations et les riverains dans une démarche de dialogue permanent. AREVA participe aux
structures de concertation (commissions locales d'information et de surveillance) et d'études (groupes d'expertise
pluralistes regroupant une quinzaine de groupes d'experts scientifiques et associatifs de cinq nationalités) qui ont
été créées à proximité des sites miniers pour répondre aux interrogations ou aux inquiétudes exprimées par les
riverains.
A l'époque de la fermeture des mines, la réglementation sur l'exposition du public fixait la limite à 5 millisieverts
(mSv) par an ajoutés au milieu naturel. Cette limite a été ramenée à 1 mSv par an en 2004. AREVA suit
scrupuleusement cette réglementation appliquée à toute l'industrie du nucléaire. Il convient de noter que les
études épidémiologiques n'ont montré aucun effet sur la santé en dessous de 100 mSv.
Il est aussi important de souligner que la radioactivité est présente naturellement dans l'environnement. En
France, 70 % de la radioactivité à laquelle est exposé un individu est d'origine naturelle et 30 % relèvent de
l'exposition médicale. La dose moyenne annuelle d'origine naturelle reçue par un individu est de 2,4 mSv. Dans
certaines régions, comme le Limousin et une grande partie de la Bretagne, la radioactivité naturelle peut atteindre
des niveaux bien supérieurs à celle des stériles miniers - roches pas ou très faiblement radioactives - qui
recouvrent les mines d'uranium et qui ont pu être utilisés occasionnellement dans le domaine public dans le but,
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par exemple, de réaliser des remblais de chemins, des parkings, des sous-bassements ou des ronds-points.
AREVA poursuivra la surveillance scrupuleuse des anciens sites miniers dans une logique de progrès continu. Le
groupe continuera par ailleurs d'informer le public sur cette activité, notamment à travers les nombreuses
structures locales d'échange que France 3 a délibérément omis d'évoquer.

Lire le dossier "Réaménagement et suivi environnemental des anciennes mines d‘uranium en France"
Lire la fiche thématique : En savoir plus sur la radioactivité (Parution 2005)
Contacts
Service de presse AREVA :
Patricia Marie / Julien Duperray / Pauline Briand
Tél : 01 34 96 12 15 - Fax : 01 34 96 16 54
E-mail : press@areva.com
Relations Investisseurs AREVA :
Isabelle Coupey : Tél : 01 34 96 14 85
E-mail : isabelle.coupey@areva.com
Manuel Lachaux : Tél : 01 34 96 11 53
E-mail : manuel.lachaux@areva.com
http://www.areva.com/servlet/ContentServer?pagename=arevagroup_en/FreeHtml/FreeHtmlFullTemplate&c=Free
Html&cid=1233938493792
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Rehabilitation and environmental monitoring of former uranium mines in France

Rehabilitating mine sites after operations
At the end of the operating period, AREVA rehabilitates and revegetates
mine sites and monitors them radiologically and environmentally to watch
and control their development. The group also monitors ground movements
and erosion resistance. There are two primary purposes for this monitoring:
to protect public health and safety near the sites,
to minimize environmental hazards and impacts.

The open pit of the rehabilitated
Commandery - Mining Division
of the Vendée (France)

Since the beginning of the group‘s mining operations, AREVA has invested
more than 300 million euros to dismantle mining facilities and rehabilitate
mine sites in France, Gabon, the United States and Canada at the end of
their operations.
In France, mining for uranium ore ceased in 2001 when the economically

recoverable deposits were depleted.
Uranium was mined at 210 sites in France scattered all over the country. Although fewer than half of these sites
were operated by AREVA and its subsidiaries, the group is providing a public service by rehabilitating and
monitoring all of the sites, in accordance with its agreement with the French government.

Responsible operations
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Mine rehabilitation is an industrial operation in its own right and is conducted on solid scientific and technical
grounds. Through consensus building and adherence to regulations, site rehabilitation seeks to:
ensure public health and safety,
minimize the residual impacts of legacy operations,
limit the use of space by legacy sites,
ensure that they harmonize with the landscape.
These operations are conducted in complete transparency. They are supervised by the regional departments of
the ministries of research, industry and the environment (DRIRE) as well as by the nuclear safety authority (ASN)
and the department of health and social affaires (DASS). Organizations for consensus building and analysis (CLIS
local information and monitoring commissions, pluralistic study groups) were also created to respond to the
expectations and questions of the different stakeholders.
The rehabilitation of mine sites requires real know-how, which is why a single operator is usually chosen. The
French government chose AREVA for this mission, including the rehabilitation of sites that the company did not
operate, due to its recognized expertise in natural uranium and its commitment to social responsibility. With a
rehabilitation budget of 4 to 5 million euros per year, AREVA has 100 specialists in health, radiation protection,
geology and the environment working on this subject and performs close to 10,000 analyses every year.
What are mine tailings?

An example of mine site rehabilitation
for subsequent reuse: the Ecarpière site
operates a solar energy park

Natural radioactivity and artificial
radioactivity

What are mine
tailings?

The Limousin GEP: a real answer to
societal expectations following the end
of uranium mining operations in France

The example of
Écarpière

Natural radioactivity
and artificial
radioactivity

Definition of mine tailings: earth, sand or
rock that does not contain usable uranium
ore or that does not contain uranium at all,
but that must be extracted to gain access
to the ore itself. These substances have
little or no radioactivity.

Mine tailings – L‟Ecarpière (France)
Until 1984, part of this rock was used in the public domain for embankments,
parking lots, foundations, traffic circles, etc.
In 1984, the group asked SCPRI, the department of protection from ionizing
radiation (now IRSN) to issue standards for the use of these tailings. This was
to control what end-users could do with it and to monitor the radioactivity of
these materials.
Use restrictions were thus imposed, particularly for the construction of housing,
public buildings, etc. Beginning at that time and at its own initiative, AREVA
published an annual report that tracked and rigorously monitored mine
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tailing management.

Mine tailings and radioactivity
The use of mine tailings as construction fill is age-old, well known, public,
studied (pluralistic study) and without health effects. No one at present can
estimate the quantity of mine tailings (fill) given to municipalities and individuals
by former mine operators. The backfill is by nature barren rock (i.e. does not
contain uranium ore). Deducing that radioactivity levels in all of the tailings
combined is greater than natural radioactivity based on a few hot spots does
not make sense.
Proof of this was given by the aerial detection campaign run by the CEA, for
example, which showed that roads in the Forez region of France, some of
which were made with the mine tailings, are not radioactive. Only two locations
were above normal levels: the Poyet Mill and the square in front of the
Mondière sawmill. As soon as this information came to light, AREVA took
remedial action.
Similarly, the prefect of the St Priest la Prugne region sent 4,400 copies of a
questionnaire to local residents to survey the use of mine tailings; 55 responses
were received and all 80 or sites identified in the questionnaires as having used
mine tailings were investigated. The regulatory authorities set an exposure limit
of 0.5 mSv (i.e. half the legal standard), leading to cleanup of 8 sites. AREVA
still has 1 site to clean up.

Mine site rehabilitation for subsequent reuse: the
Ecarpière site operates a solar energy park
Having once produced uranium, the
Ecarpière site near Nantes, France, is
about to get a second life. Solar panels
will be installed over a 12-hectare area
(30 acres) to generate electricity.
The project should be completed by the
end of 2009. Managed by AREVA, the
project is in perfect alignment with the
directives of the ―Grenelle de
Ecarpière: mine site rehabilitation
l'environnement" Environment Round
Table: by 2020, 23% of the electricity generated in France will come from
renewable energies.
The solar panels will be placed 1.5 meters from the ground, capturing solar
energy to generate electricity. This photovoltaic plant could begin to produce
energy in the fourth quarter of 2009. The site will contribute some 5,000
megawatt-hours per year to the national grid. That‘s enough to supply energy to
a small town of 3,500 inhabitants.
From uranium to solar energy, in just one step. Other similar projects are on the
drawing boards in places such as the Hérault department and the Forez area
(France).
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Radioactivity is a natural phenomenon. It
is caused by the ability of the nuclei of the
atoms of some radioactive bodies to
transform spontaneously into other atoms
(radioactive or otherwise) while releasing
energy-carrying radiation.
It is found:
in the ground and in earthen materials
(terrestrial radiation),
Click to enlarge
coming from the sun (cosmic radiation),
and even in the human body (potassium-40, carbon-14).
Humans have learned how to produce radioactivity artificially for the
requirements of medicine and industry. Whether natural or artificial, the
characteristics and effects of the radioactivity are identical.
In France, 70% of the radioactivity to which a person is exposed is of
natural origin, while 30% comes from "artificial" radioactivity, mainly from
medical uses. The average annual dose to an individual from natural sources is
2.4 mSv; total exposure is about 3.3 mSv.

Examples of individual exposure to radioactivity
Average annual exposure:
astronaut in orbit: 420 mSv
natural exposure in the town of Ramsar, Iran: 300 mSv
natural exposure in an unvented house in a granitic area: 20 mSv
natural exposure at 1,500 m altitude: 3.6 mSv
natural exposure of an individual in France: 2.4 mSv
fallout from nuclear weapons testing: 0.017 mSv
releases from nuclear power plants: 0.002 mSv
Instant exposure:
abdominal cat scan: 12 mSv
lung x-ray: 0.1 mSv
flight from Paris to New York: 0.06 mSv
full mouth dental x-ray: 0.03 mSv

Exposure to radioactivity
Distant: the radiation is emitted by a compound located more or less far away
from the human body. This is known as external exposure or irradiation.
By absorption: The radioactive product is absorbed by the respiratory or
digestive tracts or through the skin (via open sores, for example), and the
radiation is emitted directly to the cells. This phenomenon is known as internal
exposure or contamination.
By contact: radioactive particles can be disseminated on clothing or on the
body (hair, nails, skin) without penetrating the body. This is external
contamination.

Biological effects of radioactivity on humans
Deterministic effects: at high doses received instantaneously, radioactivity
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induces observable effects almost immediately. These effects are expressed as
a dose threshold equal to or greater than 500 mSv (burns, nausea, death of
exposed organs).
Random effects: below 500 mSv, there is no observable effect over the short
term. However, effects may appear later, several years after the exposure, but
not systematically (mainly cancers).
The biological effects of radiation are identical at identical doses,
regardless of whether the source is natural or artificial.
Read the topic sheet: Learning more about radioactivity (2005 publication)

Consult the IRSN website .

12 Février 2009
http://www.cea.fr/le_cea/actualites/suivi_des_anciennes_mines_d_uranium_francaises18721

Suivi des anciennes mines d’uranium françaises

Areva
Suite à l’émission « Pièces à Conviction », diffusée le 11 février sur France 3 et
consacrée aux risques liés aux anciennes mines d'uranium françaises, le CEA vous invite
à prendre connaissance des dossiers complets consacrés à ce sujet sur les sites d'Areva et
de l'IRSN.
Historiquement à l’origine du développement du nucléaire français, le CEA a
transféré ses activités industrielles liées à l'extraction de l'uranium à la société
Cogema créée en 1976, rebaptisée Areva NC en mars 2006. L’exploitation des mines
d’uranium qui s’était développée au lendemain de la Seconde Guerre Mondiale, s'est
achevée en 2001, à la fermeture de la dernière mine.
Moins de la moitié des 210 sites miniers français ont été exploités par la Cogéma. Le
groupe Areva est aujourd’hui chargé du réaménagement et de la surveillance
radiologique et environnementale de l’ensemble des sites.
De son côté, l'IRSN, dans le cadre de ses missions d’expertise et de surveillance de
l’environnement, mène de nombreux travaux en lien avec le suivi de ces anciens sites
miniers.
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A lire



sur le site internet d'Areva, le dossier consacré au "Réaménagement et suivi
environnemental des anciennes mines d’uranium en France".
sur le site de l'IRSN, le dossier "Les mines d'uranium" incluant des fiches
thématiques sur l’impact environnemental et l'évaluation des risques pour la
population.

Voir aussi



Notre page thématique sur "La radioactivité" pour en savoir plus sur ce
phénomène et les thématiques qui lui sont associés.
Le site du Laboratoire carmin du CEA qui assure l’interface entre les laboratoires
de recherche en radiobiologie et toxicologie, et les professionnels chargés de la
radioprotection. A consulter sur ce site notamment, le dossier consacré au radon.

RSS Lexique Liens utiles Plan du site Mentions légales










Fontenay-aux-Roses
Saclay
Grenoble
Cadarache
Marcoule
Cesta
Le Ripault
DAM Ile-de-France
Valduc

http://www.sortirdunucleaire.org/actualites/communiques/affiche.php?aff=522
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Communiqués de presse

11/02/2009
Scandale de la France contaminée : le Réseau "Sortir du
nucléaire" félicite France3... et demande d'autres
reportages
- France 3 doit programmer à 20 h 35 le document
"Brennilis, une centrale qui ne voulait pas s'éteindre"
qu'elle a diffusé en novembre dernier... à minuit !
- Il faut établir toutes les responsabilités de l'industrie nucléaire :
Contaminations en France et à l'étranger, déchets radioactifs, émissions de co2, défaillances des réacteurs
(dont l'EPR), prix réel de l'électricité nucléaire, emplois peu nombreux et dangereux, etc.

Le Réseau "Sortir du nucléaire" félicite France 3 pour son émission "Pièces à conviction", diffusée mercredi 11
février 2009, qui révèle au grand public une partie des contaminations dues à l'industrie atomique et dénoncées
depuis longtemps par les associations antinucléaires. Areva (anciennement la Cogéma) a exploité en France
plus de deux cents mines d'uranium entre 1945 et 2001. Ces activités ont causé des contaminations qui
perdurent aujourd'hui encore et qui, sur le long terme, mettent en danger la santé des populations.
Le "dossier noir" de l'industrie nucléaire ne s'arrête néanmoins pas à cette grave affaire : il serait fort édifiant
pour les citoyens de France de découvrir les autres scandales du nucléaire hexagonal. Ainsi, ce qui a été fait
en France est reproduit au Niger où Areva exploite des mines d'uranium au détriment de l'environnement et de
la santé des travailleurs et des habitants.
Sur la question cruciale du démantèlement des installations nucléaires, le Réseau "Sortir du nucléaire"
demande la programmation à 20h35 du film documentaire "Brennilis, une centrale qui ne voulait pas s'éteindre",
co-produit par France 3 mais diffusé en novembre dernier... à minuit ! Cette programmation en "prime-time" est
indispensable alors que va s'ouvrir une nouvelle enquête publique concernant le démantèlement de cette
centrale, suite au recours victorieux du réseau "Sortir du nucléaire" devant le Conseil d'Etat.
Par ailleurs, il n'existe aucune solution pour les déchets radioactifs et, après en avoir jeté de grandes quantités
dans l'océan atlantique, l'Etat et l'industrie nucléaire entendent procéder à des enfouissements, véritables
crimes contre les générations présentes et futures. Qui plus est, contrairement à ce qui est souvent affirmé, la
filière nucléaire, de la mine d'uranium jusqu'au démantèlement des installations, émet des quantités non
négligeables - et grandissantes - de co2. Et le chauffage électrique, couplé au parc nucléaire, est finalement un
plus fort émetteur de co2 que le chauffage au gaz.
D'autre part, la "sûreté" nucléaire est un concept bien subjectif qui ne résiste pas à l'épreuve des faits :
séismes, inondations, incendies, vieillissement des installations... le pire est hélas possible, voire probable. Les
problèmes graves existent d'ailleurs dès la construction des réacteurs : Areva et EDF rencontrent ainsi de très
lourdes difficultés - et des milliards d'euros de surcoûts - sur les chantiers EPR de Finlande et de Flamanville
(Manche).
Ces surcoûts, mais aussi les factures qu'il faudra tôt ou tard acquitter pour le démantèlement des réacteurs et
pour la gestion (sans solution) des déchets radioactifs, font que le prix réel de l'électricité nucléaire est bien plus
élevé que celui qui est officiellement reconnu. Enfin, contrairement à une idée reçue, le nucléaire est très peu
créateur d'emplois : à investissement égal, les alternatives créent jusqu'à 15 fois plus d'emplois. Qui plus est,
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beaucoup d'emplois dans le nucléaire sont de mauvaise qualité puisque nécessitant d'être irradié.
Enfin, le Réseau "Sortir du nucléaire" salue la sortie nationale ce mercredi du film "Gerboise bleue" qui révèle
certaines des atrocités commises par la France lors de ses essais nucléaires en Algérie. Ce film mérite aussi,
dès que possible, une diffusion télévisée à 20h35.
Voilà quelques sujets qui, dans la lignée du document "Le scandale de la France contaminée", mériteraient
eux-aussi de faire l'objet de reportages exposant les faits au plus grand nombre. Il est grand temps que les
citoyens de France - et d'ailleurs - prennent connaissance de la vérité sur l'industrie nucléaire.

Lien permanent vers ce communiqué: http://www.sortirdunucleaire.org/actualites/communiques/affiche.php?aff=522

http://lesverts.fr/article.php3?id_article=4437

France contaminée par le nucléaire : la
désinvolture de Jean louis Borloo
Communiqué de presse de Jean-Louis Roumegas et Djamila Songozni

Coup de chapeau pour l’émission Pièces à convictions présentée par Elise Lucet et
diffusée mercredi 11 février sur France 3.
Félicitations au service public qui a su résister aux pressions d’AREVA qui menaçait de saisir le CSA, d’après une
dépêche AFP du 29 janvier.
Au terme d’une enquête magistrale on apprend que la COGEMA (aujourd’hui AREVA) et le CEA ont entreposé 300
millions de tonnes des résidus de traitement d’uranium un peu partout en France dans des sites accessibles au mépris
des risques encourus par le public.
Comment un tel scandale est-il possible ? On apprend que plusieurs ministres de l’environnement se sont heurtés aux
privilèges accordés au lobby nucléaire qui ne rend compte qu’au Président de la République, selon Corinne Lepage.
Dominique Voynet a agi en vain pour que ces sites de stockage soient classés comme installation nucléaire de base et
bénéficient des mesures de sécurité correspondantes.
Mais si l’on en croit Jean louis Borloo, on a changé d’époque ! Le ministre découvre le problème, mais il aurait fallu lui
téléphoner... rétorque-t-il avec beaucoup de désinvolture à Elise Lucet. Et d’ici un an, et même beaucoup plus vite,
promet-il tout sera rentré dans l’ordre.
Mais cet été il avait déjà juré que tous les sites contaminés près de Tricastin seraient analysés et les populations
protégées. On se rappelle que quelques semaines après toutes les interdictions de prélèvement d’eau des forages et des
cours d’eau étaient levées et qu’AREVA promettait de financer le raccordement au réseau des habitations sinistrées.
Circulez ! Plus rien à voir.
L’absence de transparence et de démocratie en matière de nucléaire continue d’être la règle. L’annonce d’un deuxième
réacteur EPR à Penly par Nicolas Sarkozy, sans aucun débat préalable, est venu encore le confirmer.
Mais prenons le ministre au mot et donnons lui rendez-vous dans un an !
PS : Rappellons que récemment AREVA a tenté une campagne de communication avec le slogan "l’énergie au sens
propre". Un comble pour qui à vu l’enquête de Pièces à convictions. Les Verts qui ont saisi l’ARPP ( autorité de
régulation professionnelle de publicité) ont obtenu la suspension de cette campagne. Mais l’affaire n’est pas finie !
Jean louis Roumégas
Djamila Sonzogni
Porte-parole nationaux des Verts

ASN suspends some Socatri operations at Tricastin

07 August 2008
http://www.world-nuclear-news.org/RS-ASN_suspends_some_Socatri_operations_at_Tricastin-0708084.html
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France's nuclear regulator, the ASN, has been informed by Areva NC subsidiary
Socatri that it has exceeded its annual limit for releases of carbon-14 (C-14).
ASN has ordered the company to suspend all its activities that generate the
long-lived radionuclide until the end of 2008.
On 4 July, following the processing in June of solid waste
on behalf of French radioactive waste management
agency Andra, Socatri discovered that it has exceeded its
monthly limit for C-14. The company informed Nuclear
Safety Authority (Autorité De Sûreté Nucléaire, ASN) and
immediately stopped work at the waste treatment facility
at the Tricastin nuclear complex in the Rhone valley.
However, gaseous releases of C-14 continued.
Socatri began analyses to determine the nature of the
release. The results showed that it had exceeded its
The Tricastin complex (Image: IRSN)
annual limit for C-14 releases by 5%. Socatri informed
ASN on 5 August that it had exceed its limit and ASN subsequently prohibited the
company from performing any activity that would result in further C-14 releases until the
end of the year.
According to the ASN, initial estimates indicate that the impact of the releases on the
environment and local population was "very low, around a few microsieverts, or less than
a few thousandths of the permissible annual dose to the public." The ASN has classified
the incident as Level 1 on the International Nuclear Event Scale (INES), an 'anomaly.'
The ASN has requested that the Institute for Radiological Protection and Nuclear Safety
(Institut de Radioprotection et de Sûreté Nucléaire, IRSN) conducts an assessment of the
impact of this event and to make measurements of radioactivity in the environment.
Socatri specialises in maintaining and dismantling nuclear equipment while cleaning and
recovering uranium contamination. The company, on behalf of Andra, provides storage,
sorting and packaging of very low-level radioactive waste from "small producers" of
nuclear waste, including hospitals and research laboratories.
Socrati's facilities at Tricastin were the scene of an earlier incident, when a leak of 74
kilograms of uranium occurred on 7 July. Some 30 cubic metres of a solution including
12g of uranium per litre escaped from an overflow tank and drained away into the
ground. Areva said this was during a draining operation at a water treatment installation,
downstream from the George Besse uranium enrichment plant. That incident was also
graded at Level 1 on INES scale. The ASN has criticised Socatri for its handling of that
incident.
Tricastin is a very large nuclear site, home to four power reactors, the Comhurex uranium
conversion facility, the Eurodif enrichment plant and the Pierrelatte weapons facility,
operated by the Atomic Energy Commission, (Commissariat à l'énergie atomique, CEA).

Will French Leaks Harm Nuclear's Revival?
Business Week, July 28, 2008
http://app.businessweek.com/UserComments/combo_review;jsessionid=8EBC6B6104F
790B394883042A978D69F?action=all&style=wide&productId=34023&productCode=spe
c
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A spate of problems at French nuclear facilities stir long-simmering fears and cast
a pall over global nuclear giant Areva
by Matt Mabe
France gets 80% of its electricity from nuclear plants, more than any country in the
world, and its largely unblemished track record is often cited as evidence that nuclear
power can be safe and efficient. But recent problems at French nuclear facilities have
shaken confidence in the industry, just as French nuclear giant Areva (CEPFI.PA) is
joining the government in pushing for a global nuclear power revival.
None of the incidents involved radioactive leaks from nuclear reactors, but even so they
stirred lingering public concerns over the safety of atomic energy. The timing couldn't be
worse, given that nuclear power is just now reemerging from decades of disrepute after
the Three Mile Island and Chernobyl accidents. Faced with rising oil prices and concerns
over carbon emissions, countries from the U.S. to Britain to Germany are reviving
dormant nuclear programs or rethinking long-standing anti-nuclear policies
(BusinessWeek.com, 7/11/08).
The trouble started July 7, when uranium leaked from a nuclear waste management
plant run by an Areva subsidiary near the southeastern French town of Tricastin. The
leak, which occurred when a storage tank overflowed, involved unenriched uranium,
which is only slightly radioactive. Although authorities said there was no serious risk,
they barred fishing and swimming in a nearby river and advised some local residents not
to drink tap water. The plant manager was fired.
Employees Exposed to Radiation
Then, on July 18, Areva said it discovered enriched uranium seeping from a broken pipe
at a nuclear fuel processing site in Romans-sur-Isère, about 60 miles (100 km) from
Tricastin. The same day, utility company Electricité de France (EDF.PA) said 15
employees had been exposed to low levels of radiation at a nuclear plant in the Rhône
Valley south of Lyon. And on July 23, EDF said 100 employees at its nuclear plant in
Tricastin, which is separate from the Areva facility, had been exposed to low-level
radiation. EDF said none of its employees faced serious health risks.
"All the facts, if you put them together, show that there is a real problem in safety and
protection from radioactivity," says Bruno Chareyron, a nuclear physicist at the Research
& Independent Information Commission on Radioactivity, a French nonprofit group
created after the 1986 Chernobyl accident to provide the public with an independent
assessment of the country's nuclear operations. "It's really frightening."
The news comes at an inopportune time for France's nuclear industry. Days before the
July 7 leak, President Nicolas Sarkozy announced plans to start construction of the
country's 60th nuclear plant, the second in a new generation of pressurized-water
reactors that France also hopes to build worldwide (BusinessWeek, 7/24/08). "More than
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ever, nuclear power is an industry of the future and an indispensable energy source,"
Sarkozy said at the July 3 announcement of the project.
Areva Shares Take a Beating
The incidents also cast a pall over Areva, the global No. 1 nuclear energy company,
whose shares have fallen 5.8% since mid-July. Areva provides nuclear fuel and waste
management services to utilities worldwide. The government-controlled company also
has secured billions in contracts to build reactors in China and other countries, and it
plans to bid on construction of a planned new generation of U.S. reactors as well
(BusinessWeek, 6/26/08).
Because the recent incidents at Areva's French facilities involved fuel processing and
waste treatment, rather than live reactors, they'll likely have no impact on the company's
efforts to obtain licenses to build reactors in the U.S., a spokesman for the U.S. Nuclear
Regulatory Commission tells BusinessWeek.
Still, the publicity has clearly upset the public and embarrassed Areva, whose safety
record has been one of its strongest selling points. At a July 18 press conference in
Tricastin, Chief Executive Anne Lauvergeon reiterated that the leaks had caused no
public health risk. But, she said, "I am truly sorry for all the worry this has caused."
Polls Show Public Mistrusts Government
A poll by survey group IFOP, published July 21 in the newspaper Le Monde, showed
that 81% of respondents considered the Tricastin leak "serious" and that 70% didn't trust
the government to alert the public to nuclear health risks.
Ecology Minister Jean-Louis Borloo now has ordered safety inspections at all 58
currently operating nuclear plants, although industry experts say such reviews are
common after even minor incidents. Authorities say none of the recent events rated
more than Level 1 on the 1 to 7 scale used to measure the severity of nuclear incidents.
An average of 120 such events occur in France each year, the government says.
Despite the controversy, France is likely to keep finding buyers for its nuclear exports, as
more countries seek alternatives to expensive, polluting fossil fuels. Holger Rogner, an
economist at the International Atomic Energy Agency, expects the recent incidents to
have "negligible" effects on nuclear's renewed global momentum.
But after three largely trouble-free decades, France's nuclear industry may now have to
focus more on public relations at home. "For us it's a good surprise," says Frédéric
Marillier, a spokesman for Greenpeace France, a longtime industry critic. "It's the first
time that there has been so much attention shown in France."
Matt Mabe is a reporter in BusinessWeek's Paris bureau .

Following are French language references, including from the official regulatory
authorities, covering the uranium leakage incidents:
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ASN - Autorité de Sûreté Nucléaire
. 18/07/2008 - Romans sur Isère - FBFC - Rupture d'une canalisation de
rejets d'effluents liquides à l'usine FBFC de Romans-sur Isère (Drôme)
(avis d'incident
<http://www.asn.fr/sections/rubriquesprincipales/actualites/avis-d-incident/2008/ruptured-8217-canalisation-rejets-d >)
. 17/07/2008 - Tricastin - Spillage of uranium-bearing effluents into
the environment at the Socatri nuclear facility (Vaucluse, France)
(information note
<http://www.asn.fr/sections/rubriquesprincipales/actualites/notes-d-information/spillageof-uranium-bearing-effluents >)
. 16/07/2008 - Tricastin - Incident de Socatri : l'ASN publie ses
lettres de suite d'inspection (communiqué
<http://www.asn.fr/sections/dernieres_actus/incident-socatri-asn-publie-ses-lettres >)
. 15/07/2008 - Tricastin - Contrôle du respect de la décision de
l'Autorité de sûreté nucléaire n°2008-DC-0104 du 11 - Inspection du 12
juillet 2008 (lettre
<http://www.asn.fr/sections/dernieres_actus/controle-du-respect-decision-asn-n2008/downloadFile/file/INS-2008-ARESOC-0009.pdf >)
. 15/07/2008 - Tricastin - Inspection réactive suite à l'incident du 7
juillet 2008 - Inspection du 10/07/2008 (lettre
<http://www.asn.fr/sections/dernieres_actus/inspection-reactive-suite-incident-du7/downloadFile/file/INS-2008-ARESOC-0007.pdf >)
IRSN - Institut de Radioprotection et de Sûreté Nucléaire (France)
. 18/07/2008 - Tricastin - L'IRSN présente son nouveau dispositif de
surveillance de la zone de Tricastin (communiqué
<http://www.irsn.org/index.php?module=presse&action=getCom&mode=topten&com_id
=286&lgcode=FR >
- carte
<http://www.irsn.org/document/site_1/fckfiles/File/Internet/Dossiers/socatri/IRSN_Tricasti
n_plandesurveillance_180708.pdf >)
. 16/07/2008 - Tricastin - Rejet accidentel d'uranium de l'usine Socatri
: L'IRSN rend publics les résultats de ses mesures sur les végétaux
terrestres et aquatiques et sur les sédiments prélevés le 10 juillet
2008 (communiqué
<http://www.irsn.org/index.php?module=presse&action=getCom&mode=topten&com_id
=284&lgcode=FR >
- carte
<http://www.irsn.org/document/site_1/fckfiles/File/Internet/Dossiers/socatri/flash_sedi/po
pup_radiation.html >)
07/2008 - Tricastin - Incident à l'usine Socatri de Tricastin (page
<http://www.irsn.org/index.php?position=socatri_tricastin >)
Ministère de l'Écologie, de l'Energie, du Développement durable et de
l'Aménagement du territoire (France)
. 17/07/2008 - Tricastin - Incident à la SOCATRI : Comprendre, en tirer
des leçons et agir (communiqué
<http://www.developpement-durable.gouv.fr/article.php3?id_article=3506 >)
HCTISN - Haut comité pour la transparence et l'information sur la
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sécurité nucléaire
. 17/07/2008 - Tricastin - Audition du directeur de la société Socatri
par le Haut comité pour la transparence et l'information sur la sécurité
nucléaire (communiqué
<http://www.hctisn.fr/documentation/communique/hctisn_2008_07_16_socatri.doc >)
. 17/07/2008 - Tricastin - Par lettres du 17 juillet 2008 le Président
du Haut comité invite la CRIIRAD et le Réseau Sortir du nucléaire à une
audition le 23 septembre 2008 (lettre
<http://www.hctisn.fr/documentation/dossiers/socatri/socatri.html >)
Ministère de la Santé, de la Jeunesse, des Sports et de la Vie
associative (France)
. 17/07/2008 - Tricastin - Saisine de l'IRSN / mise en place d'un
nouveau dispositif de surveillance élargi de la zone de Tricastin
(saisine
<http://www.irsn.org/document/site_1/fckfiles/File/Internet/Dossiers/socatri/IRSN_Saisine
MinistereSante_170708.pdf >)
Préfectures de Vaucluse et de la Drôme
. 16/07/2008 - Tricastin - Point de situation du 16 juillet à 20h30
suite au rejet d'uranium sur le site de la société Socatri à Bollène
(communiqué <http://www.vaucluse.pref.gouv.fr/actualite/communique8.pdf >)
. 15/07/2008 - Tricastin - Point de situation du 15 juillet suite au
rejet d'uranium sur le site de la société Socatri à Bollène (communiqué
<http://www.vaucluse.pref.gouv.fr/actualite/incident%20soci%E9t%E9%20SOCATRI%20
-%207%E8me.%20communiqu%E9.pdf >)
/Communiqués conjoints préfecture de Vaucluse et préfecture de la Drôme/
/
/Nuclear Safety / France
Préfecture de la Drôme (France)
. 18/07/2008 - Romans sur Isère - FBFC - Incident sur le site FBFC de
Romans-sur-Isère (communiqué
<http://www.drome.pref.gouv.fr/sections/espace_presse/communiques_de_press/incide
nt_fbfc/downloadFile/attachedFile/FBFC.pdf?nocache=1216399646.13 >)
/
/AREVA
. 18/07/2008 - Romans sur Isère - FBFC - Defective pipe discovered at
Cerca Romans / Découverte d'un tuyau défectueux sur Cerca Romans (press
release
<http://www.areva.com/servlet/cp_18_07_2008-c-PressRelease-cid-1215718115567en.html >
- communiqué
<http://www.areva.com/servlet/cp_18_07_2008-c-PressRelease-cid-1215718115528fr.html >)
. 17/07/2008 - Tricastin - Socatri : premières conclusions de l'audit
interne et de l'inspection générale AREVA (communiqué
<http://www.areva.com/servlet/cp_17_07_2008-c-PressRelease-cid-1215718115135fr.html >)
Socatri
. 16/07/2008 - Tricastin - Socatri répond aux allégations de la CRIIRAD
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(communiqué
<http://www.areva-nc.com/scripts/arevanc/publigen/content/templates/Show.asp?P=7863&L=FR >)
. 16/07/2008 - Tricastin - Résultats des prélèvements environnementaux
suite à l'incident survenu à l'usine de Socatri le 8 Juillet 2008 Mesures du 16 Juillet 2008 (résultats
<http://www.lahague.areva-nc.fr/arevanc/liblocal/docs/download/Socatri%20juillet%202008/Bilan_env_16_07_2008_20h00.pdf
>)
. 15/07/2008 - Tricastin - Résultats des prélèvements environnementaux
suite à l'incident survenu à l'usine de Socatri le 8 Juillet 2008 Mesures du 15 Juillet 2008 (résultats
<http://www.lahague.areva-nc.fr/arevanc/liblocal/docs/download/Socatri%20juillet%202008/Bilan_env%2015_07_2008_18h00.
pdf >)
. 14/07/2008 - Tricastin - Résultats des prélèvements environnementaux
suite à l'incident survenu à l'usine de Socatri le 8 Juillet 2008 Mesures du 14 Juillet 2008 (résultats
<http://www.lahague.areva-nc.fr/arevanc/liblocal/docs/download/Socatri%20juillet%202008/Bilan_env_14_07_2008_18h00.pdf
>)
. 13/07/2008 - Tricastin - Résultats des prélèvements environnementaux
suite à l'incident survenu à l'usine de Socatri le 8 Juillet 2008 Mesures du 13 Juillet 2008 (résultats
<http://www.lahague.areva-nc.fr/arevanc/liblocal/docs/download/Socatri%20juillet%202008/Bilan_env%2013_07_2008.pdf >)
CFDT (France)
. 17/07/2008 - La transparence est la meilleure façon de faire accepter
le programme électronucléaire - Trois questions à Jean-Pierre Bompard,
délégué à l'Énergie, l'environnement et au développement durable au
sujet de l'incident sur le site du Tricastin (page
<https://www.cfdt.fr/rewrite/article/13991/actualites/-la-transparence-est-la-meilleurefacon-de-faire-accepter-le-programme-electronucleaire.htm?idRubrique=6864 >)
Greenpeace
. 18/07/2008 - Nouvelle fuite radioactive : la faillite d'Areva et du
nucléaire ! (communiqué
<http://www.greenpeace.org/france/news/nouvelle-fuite-radioactive-l >)
. 18/07/2008 - Tricastin - Fuite du Tricastin : une prise de conscience
tardive incompatible avec un nouveau programme nucléaire (communiqué
<http://www.greenpeace.org/france/news/fuite-du-tricastin-une-prise >)
Réseau Sortir du Nucléaire (France)
. 18/07/2008 - Tricastin - Affaire de la fuite d'uranium à la
Socatri-Areva : le Réseau "Sortir du nucléaire" demande la démission de
Mme Lauvergeon (Areva) (communiqué
<http://www.sortirdunucleaire.org/actualites/communiques/affiche.php?aff=421 >)
. 17/07/2008 - Tricastin - Vérification des nappes phréatiques près des
centrales nucléaires : le Réseau "Sortir du nucléaire" se félicite que
sa demande soit acceptée MAIS pose 3 conditions (communiqué
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<http://www.sortirdunucleaire.org/actualites/communiques/affiche.php?aff=416 >)
15/07/2008 - Uranium "suspect" au Tricastin : le Réseau "Sortir du
nucléaire" demande à M. Borloo des prélèvements indépendants près de
tous les sites et centrales nucléaires (communiqué
<http://www.sortirdunucleaire.org/actualites/communiques/affiche.php?aff=412 >)
Robin des Bois (France)
. 17/07/2008 - Tricastin - Uranium Socatri - Note d'information n°2
(communiqué
<http://www.robindesbois.org/communiques/radioactif/siteetdechet/2008/tricastin_2.html
>)
The Greens/European Free Alliance
. 18/07/2008 - Tricastin - Nucléaire-Tricastin: Les Verts européens
interpellent la Commission européenne sur les conséquences de l'incident
de Tricastin (press release
<http://www.greensefa.org/cms/pressreleases/dok/242/242876.nuclairetricastin@en.htm >)

Commission de Recherche et d'Information Indépendantes sur la
Radioactivité

Les conséquences de l'exploitation de l'uranium en France
S'INFORMER
Mines ou usines d'extraction de l'uranium :
La Crouzille - Limousin - En

savoir plus

Lachaux - Puy de Dôme - En

savoir plus

Lodève - Hérault - En

savoir plus

Saint-Pierre - Cantal - En

savoir plus

Rosglas - Morbihan - En

savoir plus

Ecarpière - Loire Atlantique - En

savoir plus

Les Bois noirs - Loire et Allier - En
Geugnon - Saône et Loire - En

savoir plus

savoir plus

Si vous souhaitez soutenir les actions de la CRIIRAD : bulletin d'adhésion
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www.criirad.org

Valence le 20 juillet 2008.
Note CRIIRAD N°08-119
Analyses radiologiques de solides dans le secteur de l’ancienne mine d’uranium de
Rosglas (Morbihan)
1 / Contexte
Les études conduites par le laboratoire de la CRIIRAD depuis le début des années 90 sur
plusieurs anciens sites miniers uranifères, en particulier en Haute-Vienne et Loire Atlantique,
et depuis lors dans le Cantal, l‘Hérault, la Loire, l‘Allier, le Puy-de-Dôme, etc. ont démontré
la persistance de contaminations radiologiques significatives en termes de doses. Les points
les plus marquants sont le plus souvent l‘abandon ou la dispersion de matériaux radioactifs
solides (stériles, minerais, résidus d‘extraction de l‘uranium) et la contamination radiologique
des cours d‘eau.
Des précisions sont disponibles sur le site de la CRIIRAD :
http://www.criirad.org/actualites/uraniumfrance/somuraniumfrance1.html
Plusieurs mines d‘uranium ont été exploitées en Bretagne. L‘inventaire officiel MIMAUSA1
liste en particulier 20 sites dans le Morbihan et 2 sites dans le Finistère.
Carte 1 / Inventaire MIMAUSA 2007 / Mines d’uranium en Bretagne
1 Inventaire National des sites miniers d‘uranium, réalisé dans le cadre du programme MIMAUSA , IRSN, Version 2,
septembre 2007.

Association agréée pour la protection Siret 34180254400039 – APE 731 Z de l’environnement

2
RIB : BFCC VALENCE – 00013 – 21025846604 –41 – TVA intracommunautaire n° FR80341802544

CRIIRAD- Le Cime - 471, Avenue Victor Hugo, 26000 Valence - France-+ 33 (0)4 75 41 82 50 + 33 (0)4 75 81
26 48

http://www.criirad.org –Email : contact@criirad.org
Dans le cadre des contacts établis depuis 2006 avec l‘association Sortir du Nucléaire
Cornouaille et en particulier Mme Chantal Cuisnier, la CRIIRAD avait sensibilisé les
associations du secteur sur la question de l‘impact des anciennes mines d‘uranium.
Repérages radiamétriques du 29 avril 2008
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Des repérages radiamétriques préliminaires ont été effectués le 29 avril 2008 dans les
secteurs de Kerler (commune de Lignol), Bonot (commune de Berne) et Rosglas (commune
de Meslan).
Carte 2 / Inventaire MIMAUSA 2007 / Mines d’uranium de Rosglas et Bonot
Les sites ont été choisis sur la base des tonnages d‘uranium extraits, à partir de recherches
documentaires effectuées par Mme Marie-Pierre Mouillé.
Les contrôles ont été effectués par :
Mme Chantal Cuisnier (association SDNC), Mme Yveline Helias et Mme Marie-Pierre
Mouillé. Des mesures de débit de dose ont été effectuées au moyen d‘un compteur
Geiger RADEX fourni par la CRIIRAD. Cet appareil permet d‘effectuer une bonne
estimation du débit de dose bêta-gamma ambiant (en microSieverts par heure).
Mr André Paris, géologue indépendant qui a utilisé un spectromètre portatif à cristal NaI.
Il s‘agit d‘un appareil professionnel qui présente une excellente sensibilité et permet de
repérer des anomalies radiamétriques rapidement.
Ce travail très préliminaire (de l‘ordre de 1 à 2 heures par site et en conditions difficiles du
fait de la pluie) a mis en évidence des anomalies radiamétriques dans l‘environnement des 3
anciennes mines de Kerler, Bonot et Rosglas, avec - au contact des déchets miniers de type
stériles - des flux de rayonnement gamma 10 à 20 fois2 supérieurs au niveau naturel. Les
anomalies radiamétriques les plus significatives ont été relevées dans le secteur de Rosglas,
avec des débits de dose au contact de la verse à stériles supérieurs à 10 μSv/h au contact,
soit plus de 50 fois le niveau naturel estimé à 0,2 μSv/h. Les niveaux de rayonnement
étaient également anormalement élevés sur le chemin qui longe la mine de Rosglas dans un
environnement utilisé pour les loisirs (camp scout).
Mesures de flux de photons exprimées en coups par seconde (c/s) réalisées par M. Paris avec le spectromètre
NaI en mode « ratemeter ».
2
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Extrait de la fiche MIMAUSA sur ROSGLAS
Selon l‘inventaire MIMAUSA (cf. extrait ci-dessous), la mine de Rosglas a été exploitée de
1964 à 1975 par la SIMURA, puis le titre minier transféré en 1991 à COGEMA (AREVA).
L‘exploitation par mine à ciel ouvert et travaux souterrains a permis d‘extraire sufisamment
de minerai pour produire 114 tonnes d’uranium.
Le dispositif de surveillance consisterait en « visite annuelle + compte rendu annuel à la
DRIRE selon la lettre DRIRE ». Le délaissement du site aurait été acté par « lettre DRIRE du
30/05/94 ».
Extrait fiche mine de Rosglas / Inventaire MIMAUSA 2007
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2 / Mesures radiamétriques in situ et prélèvement des échantillons
Conception du plan d’échantillonnage (Rosglas)
Compte tenu des fortes anomalies radiamétriques relevées prés de l‘ancienne mine
d‘uranium de Rosglas, la CRIIRAD a décidé d‘apporter son soutien scientifique et d‘analyser
gracieusement 4 échantillons de solides issus de ce secteur afin de déterminer l‘origine des
flux de rayonnement gamma mesurés.
Une réunion de travail a été organisée le 23 mai 2008 à Valence (Drôme) au siège de la
CRIIRAD entre Mme Chantal Cuisnier (SDNC) et M Bruno Chareyron, responsable du
laboratoire, afin de préparer un plan d‘échantillonnage.
La CRIIRAD a alors demandé à Mme Cuisnier de retourner sur le site de Rosglas et
d‘échantillonner de la terre de référence et des matériaux correspondant à 3 types de
configuration (verse à stériles, chemin, bordure ruisseau).
Des consignes ont été données sur le plan de la radioprotection, en particulier celle de ne
pas prélever des matériaux dont le débit de dose serait supérieur à 5 μSv/h à une distance
de 5 centimètres.
Mesures au pied de la verse à Rosglas le 29 avril 2008 (photo SDNC)

Réalisation des prélèvements par Sortir du Nucléaire Cornouaille
Les prélèvements ont été effectués par Mme Chantal Cuisnier et Mme Marie-Pierre Mouillé
le 28 mai 2008.
Sur le terrain, Mme Cuisnier a effectué des évaluations du débit de dose bêta-gamma au
moyen du compteur RADEX fourni par la CRIIRAD.
Les résultats de ces évaluations sont reportés dans le tableau T1 ci-après.
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Tableau T1 / Estimation du débit de dose in situ, le 28 mai 2008
(mesures C Cuisnier, SDNC)
Localisation
Débit de Dose RADEX
au contact en microSv/h
Débit de Dose RADEX à
la ceinture en microSv/h
Entrée chemin Rosglas (pancarte Boutul) 0,4
A 40 m dans le chemin 0,48 0,31
Echantillon N° 1 : terre de référence, champ à droi te
de l'entrée du chemin labouré et semé 0,2
champ prairie châtaignier ancienne sortie puits
d'aération
0,14
sur verse à stérile 0,9
verse à stérile sur caillou très actif Saturation : plus de 9,99 0,7
Echantillon N° 2 : petits cailloux verse à stérile s à 3m du
gros hêtre
6
front du stérile avant l'exhaure 0,6
à 1m de l'arbre portant la pancarte centre de repos 3,1 1,6
Echantillon N° 3 : au début du rejet de l’exhaure à
proximité de l’arbre qui porte la pancarte centre de
repos
2,88 1,93
Echantillon N° 4 : sous l'humus entre 4 et 7 cm 6,51
Echantillon N° 5 : au-delà de 7 cm 5,97
juste après le stérile, dans la voie romaine sur le trajet
de l'exhaure 1,58 1,34
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juste après le stérile, dans la voie romaine sur le trajet
de l'exhaure, une autre mesure
2,26
50 m après, toujours sur la voie romaine 2 1
à la fin de l'écoulement de l'exhaure avant la retenue 0,93
lieu prélèv 6 : berge ruisseau à 50 cm de l'eau 0,4

Les prélèvements ont été effectués en 4 stations et sont décrits ci-dessous :
1 / Terre superficielle en un lieu hors influence de la mine et représentatif des terrains
naturels (échantillon N°1).
Le débit de dose au contact était de 0,2 μSv/h, soit une valeur classique pour des terrains
granitiques. Cet échantillon a pour objet de déterminer le niveau naturel classique de
radiation dans le secteur.
Champ de référence (photo SDNC)
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2 / Matériaux (cailloux) prélevés sur l’ancienne verse à stériles (échantillon N°2) à
proximité du terrain qui a servi selon un habitant de « camp scout ».
La verse représente selon M. A Paris une longueur de 200 mètres pour une largeur de
40 mètres et une « épaisseur » comprise entre 2-3 mètres du côté haut (puits) et 5-6 mètres
du côté bas (NE).
La verse ne présente ni grillage, ni panneau permettant d‘identifier un quelconque risque
d‘irradiation. A la demande de la CRIIRAD, pour des raisons de radioprotection, les
« cailloux » les plus radioactifs (saturation du Radex, soit plus de 10 μSv/h au contact et
2,2 μSv/h à 10 centimètres) n‘ont pas été prélevés par Mme C Cuisnier. A défaut, ont été
collectés de petits cailloux dont le débit de dose au contact était de 6 μSv/h soit 30 fois le
niveau naturel.
Caillou radioactif prélevé sur la verse de Rosglas (photo CRIIRAD)

3 / Matériaux (Echantillons N°3, N°4 et N°5) préle vés dans le chemin dit « chemin
Romain » qui - selon un agriculteur - recevait les eaux d’exhaure de la mine.
Les eaux d‘exhaure sont les eaux pompées au fond des mines pour permettre le travail des
mineurs (à sec). En effet, dès lors que l‘on creuse dans le sous-sol, les suintements d‘eau à
travers la roche, voire la rencontre de sources ou de nappes perchées conduisent à des
apports d‘eau qu‘il faut rejeter en surface.
Ces eaux qui baignent les minéralisations d‘uranium sont nécessairement contaminées et
leur pompage conduit à transférer en surface des métaux lourds radioactifs qui vont ensuite
se déposer en aval du rejet. Avec les conditions modernes d‘exploitation, le rejet doit être
effectué via des systèmes de traitement comportant des bassins de décantation (et le cas
échéant un traitement physico-chimique) afin de diminuer les concentrations en métaux
lourds radioactifs dans les eaux avant que le liquide traité ne soit rejeté finalement dans les
cours d‘eau.
A Rosglas, il semble que l’eau d’exhaure était directement rejetée dans le chemin où les
substances radioactives ont pu en partie imprégner le sol. Selon le témoignage 3 d‘un
habitant, la quantité d’eau rejetée était très importante (100 m3/heure).
Les eaux s‘écoulaient ensuite sur ce chemin avant de rejoindre le ruisseau. Les
prélèvements ont été effectués par Mme Cuisnier sur le chemin, au début de l‘arrivée des
eaux d‘exhaure, à proximité d‘un arbre qui porte la pancarte « Centre de Repos » (cf.
photographie ci-dessous). Le débit de dose était de 1,9 μSv/h à la ceinture et de 2,9 μSv/h
au contact du sol soit plus de 14 fois le niveau naturel. Ce secteur a pourtant selon un
habitant, été utilisé pour un camp de scout.
3

Témoignage recueilli le 29 avril 2008 par M. A Paris auprès de M. A Conan.
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Panneau centre de repos (photo SDNC)

Sous une couche d‘humus est apparu à une profondeur de 3 à 7 cm un matériau de couleur
plus claire et présentant un débit de dose au semi-contact plus élevé (6,5 μSv/h) soit plus de
30 fois le niveau naturel.
C‘est cette strate (Echantillon N°4) qui a été anal ysée au laboratoire car elle correspond à
l‘horizon le plus actif. Sous l‘échantillon N°5 (st rate de 7 à 9 cm) on retrouve le sol rocheux.
Les mesures de débit de dose effectuées le long de ce chemin - entre le secteur où était
déversée l‘exhaure de la mine et le secteur où l‘exhaure était déviée vers le ruisseau témoignent d‘une contamination étendue avec des débits de dose de 0,9 à 1,5 μSv/h à la
ceinture et 2 à 3 μSv/h au contact du sol.
Des mesures complémentaires effectuées par Mme Cuisnier le 17 juillet 2008 au moyen
d‘un scintillomètre SPP2 professionnel ont permis de confirmer un flux de rayonnement
gamma de 1 000 c/s à 2 000 c/s à hauteur de ceinture sur plusieurs centaines de mètres le
long du chemin (400 m environ) ce qui correspond à un débit d‘équivalent de dose de l‘ordre
de 1 à 2 μSv/h.
Selon les observations de Mme Cuisnier, les niveaux radiamétriques les plus élevés
correspondent bien aux zones basses du chemin où l‘eau d‘exhaure a pu s‘écouler, ce qui
renforce l‘hypothèse d‘une radioactivité élevée dû au dépôt dans le chemin des fractions
fines du minerai d‘uranium transportées par les eaux.
4 / Sédiments des berges du ruisseau (Echantillon N°6) prélevés à 50 cm de l‘eau,
dans un secteur présentant un débit de dose au contact de 0,4 μSv/h soit environ 2 fois
le niveau naturel.
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3 / Résultats des analyses au laboratoire de la CRIIRAD
Traitement des échantillons
A réception au laboratoire de la CRIIRAD, les échantillons ont subi le traitement suivant :
mesure du flux de rayonnement gamma au contact (scintillomètre SPP2),
adaptation des conditions de traitement pour tenir compte de la radioactivité (travail sous
hotte ventilée, port du masque, etc.) puis :
tri, dessiccation en étuve à 105 °C, tamisage à 2 mm, homogénéisation et
conditionnement en géométrie de type boîte de Pétri pour analyse par spectrométrie
gamma4 au laboratoire de la CRIIRAD.
Les agréments du laboratoire sont reproduits en Annexe 1.
Les chaînes de désintégration de l‘uranium 238 et 235 sont reportées en Annexe 2.
Les résultats détaillés des analyses par spectrométrie gamma sont reproduits en Annexe 3.
Comme indiqué en note, lorsqu‘un second comptage à l‘équilibre a été réalisé pour vérifier
l‘activité du radium 226, c‘est ce second résultat qui est publié.
Contamination par l’uranium 238, l’uranium 235 et leurs descendants
Dans la terre de référence, l‘activité massique de l‘uranium 238 est de 69 Bq/Kg sec. Ce
résultat est en cohérence avec l‘activité moyenne de l‘écorce terrestre (40 Bq/kg sec) et
avec celle couramment rencontrée dans les roches granitiques (200 Bq/kg).
Par contre dans les cailloux prélevés sur la verse à stériles l‘activité massique de
l‘uranium 238 et de chacun de ses descendants est de l‘ordre 5 de 300 000 Bq/kg. Ces
matériaux constituent donc des morceaux de minerai à forte teneur en uranium (de l‘ordre
de 24 grammes d‘uranium par kilogramme soit 2,4 %). Les chaînes de désintégration de
l‘uranium 238 et de l‘uranium 235 sont a priori à l‘équilibre compte tenu des marges
d‘incertitude et des problèmes d‘autoatténuation (en particulier pour le plomb 210). L‘activité
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totale est de plusieurs millions de becquerels par kilogramme.
Les « matériaux fins » prélevés dans le chemin ayant reçu les eaux d‘exhaure présentent
une forte contamination en uranium 238 (109 000 Bq/kg), avec des déséquilibres dans la
chaîne (activité du radium 226 de 63 000 Bq/kg) qui pourrait suggérer un transport
différencié de l‘uranium par rapport à ses descendants, soit avant le dépôt dans le chemin,
soit après sous l‘effet du ruissellement.
Cette contamination est encore détectable, bien qu‘à un niveau nettement inférieur, dans les
terres de berge du ruisseau qui a reçu cette exhaure (activité massique de l‘uranium 238 de
950 Bq/kg sec soit plus de 13 fois le niveau naturel et 760 Bq/kg pour le radium 226).
Le radium 226 est évalué à partir de ses descendants, plomb et bismuth 214 à l‘équilibre. Pour certains
échantillons, contrairement au protocole habituel, le délai de 21 jours permettant une remise à l‘équilibre n‘a pas été
attendu. Ceci a été fait afin d‘obtenir une première évaluation rapidement. Dans ce cas, l‘activité du radium 226 est
susceptible d‘être légèrement sous-estimée. L‘expérience acquise par le laboratoire de la CRIIRAD dans le
domaine du contrôle des matériaux issus de mines d‘uranium, permet de garantir cependant que l‘écart entre
comptage immédiat et comptage après 21 jours n‘est pas significatif (quelques %). Dans le cadre de cette étude 3
échantillons ont été recomptés à l‘équilibre. Les résultats du second comptage ont confirmé les valeurs d‘activité du
radium 226 issues du premier comptage. Dans le cadre de cette étude les activités du thorium 234,
protactinium 234m, thorium 230 et uranium 235 ont été calculées en tenant compte de la calibration déterminée sur
un matériau uranifère de référence (UTS4) fourni par le CANMET (Canada).
5 Sur le plan de la métrologie, l‘évaluation est difficile compte tenu de l‘activité élevée de l‘échantillon (temps mort
de 10,7 %) et de la forte densité (auto-atténuation de certains radionucléides, cf rapport d‘essai).
4
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4 / Conclusions et recommandations
Des déchets radioactifs accessibles au public
Ces résultats préliminaires montrent que l‘ancien exploitant minier a laissé sur le site de
Rosglas des matières radioactives uranifères issues de l‘exploitation de l‘uranium.
Il s‘agit de stériles miniers contenant en réalité des minerais à teneur élevée en uranium et
de sols contaminés par les écoulements des eaux d‘exhaure.
L‘activité en uranium 238 des matériaux abandonnés sur la verse à « sériles » et les dépôts
qui imprègnent le chemin est respectivement 80 et 29 fois supérieure à 3 700 Bq/kg,
valeur que les autorités préfectorales retiennent pour imposer une gestion spécifique des
matériaux solides autour des anciennes mines d‘uranium.
En outre, l‘activité massique totale de ces matériaux est largement supérieure à
500 000 Becquerels par kilogramme. On peut donc considérer qu‘il s‘agit de déchets FA à
vie longue dans la mesure où l‘ANDRA fixe habituellement la limite entre TFA (Très
Faiblement Actifs) et FA (Faiblement Actifs) à 100 000 Bq/kg.
Des risques sanitaires non négligeables (exposition externe)
Les personnes qui fréquentent régulièrement les abords de ces anciennes mines sont ainsi
exposées à un rayonnement gamma dont l‘intensité à hauteur de ceinture est nettement
supérieure au microSievert par heure (1,9 μSv/h au niveau du camp scout) et de 1 à 2 μSv/h
environ sur le chemin.
Avec une estimation du niveau naturel de radiation de 0,2 μSv/h, on obtient une exposition
« ajoutée » c‘est-à-dire en plus du niveau naturel supérieure à 1 μSv/h sur plusieurs
centaines de mètres.
L‘impact dosimétrique doit être fait en ajoutant toutes les voies d‘exposition (exposition
externe, ingestion, inhalation). Cependant, même en ne considérant que la seule exposition
externe on constate que :
Pour seulement un aller retour sur le chemin par jour (soit 800 mètres et une durée de
trajet estimée à 20 minutes), renouvelé chaque jour pendant un mois, l‘exposition
annuelle ajoutée est supérieure à 10 microSieverts par an, valeur au-delà de laquelle
l‘exposition est considérée comme non négligeable.
Pour un aller retour sur le chemin renouvelé chaque jour de l‘année, l‘exposition peut
être supérieure à 180 microSieverts.
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Pour une activité de camping de 3 semaines comme par exemple un camp scout 6,
l‘exposition peut dépasser 400 microSieverts en ne prenant en compte que l‘exposition
durant la nuit (couchage au sol) et dépasser 500 microSieverts si l‘on y ajoute une
présence de 4 heures par jour, debout dans les environs (chemin romain, proximité de la
verse). A titre indicatif, on notera que ces valeurs sont très supérieures à la contrainte de
dose de 300 microSieverts recommandée par la Commission Internationale de
Protection Radiologique (CIPR) pour l‘impact maximal lié à une seule pratique.
Pour un temps de séjour plus long (1 000 heures par an), l‘exposition ajoutée (station
debout) peut dépasser la dose maximale annuelle admissible de 1 000 microSieverts
par an (exposition ajoutée).
Ces expositions sont totalement injustifiées et doivent être abaissées par des travaux de
réaménagement du site et de reprise des déchets radioactifs (principe d‘optimisation de la
protection).
6

Selon un habitant un camp scout a été organisé sur le site.
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Prise en compte des risques liés à l’exposition interne
Par ailleurs l‘existence de ces matériaux dans la biosphère peut conduire à une
augmentation de la concentration en gaz radioactif (radon 222) et poussières radioactives
dans l‘air ambiant et à des risques de pollution des eaux de surface et / ou souterraines par
entrainement de particules radioactives.
Comme indiqué en annexe 2, la chaîne de désintégration de l‘uranium 238, comporte 14
produits radioactifs : de l‘uranium en passant par le radium 226 et aboutissant au plomb 206
stable.
Parmi les descendants radioactifs de l‘uranium détectés dans les matériaux abandonnés sur
la verse à stériles et dans le chemin, il y a des éléments très radiotoxiques, comme le
thorium 230 qui est aussi radiotoxique que le plutonium 239 par inhalation (à quantités de
becquerels incorporés égales, sachant que les activités spécifiques sont très différentes), ou
encore le polonium 210 qui est plus radiotoxique que le plutonium 239 cette fois ci par
ingestion. Or les activités massiques de ces substances sont respectivement de plus de
50 000 Bq/kg pour les matériaux prélevés sur le chemin et plus de 100 000 Bq/kg pour
ceux prélevés sur la verse.
Le fait qu‘il ne soit aucunement fait mention des niveaux de cette radioactivité résiduelle, ni
dans les fiches de l‘inventaire officiel MIMAUSA de l‘IRSN, ni sur le terrain (panneaux,
clôtures), illustre les carences du titulaire du titre minier (AREVA) et des autorités de
contrôle.
Nécessité de travaux de réaménagement
La CRIIRAD dénonce ce type de situation autour des anciennes mines d‘uranium depuis
plus de 15 ans.
Il est indispensable d‘améliorer rapidement la situation radiologique (clôture de la verse de
Rosglas avec panneaux d‘information) en attendant la décontamination du site.
Dans un certain nombre de cas, grâce à la mobilisation conjointe des élus locaux, des
associations locales et de la CRIIRAD, il a été possible d‘obtenir d‘AREVA l‘enlèvement des
matières radioactives d‘origine minière. C‘est ainsi que sur l‘ancien site minier des Bois Noirs
(Loire), AREVA a traité depuis 2003, 7 sites7 et enlevé plus de 10 000 m3 de matériaux
radioactifs liés aux anciennes activités minières.
Les critères retenus par la DRIRE de la Loire pour considérer que l‘enlèvement des stériles
est impératif est une exposition externe ajoutée de 500 microSieverts par an. Pour certains
scenarii de fréquentation du site de Rosglas ce critère peut tout-à-fait être dépassé.
Note : la CRIIRAD considère que s‘agissant en particulier de déchets radioactifs à période
très longue, les critères devraient être beaucoup plus restrictifs et qu‘une stratégie nationale
de traitement des anciens sites miniers uranifères doit impérativement être mise en oeuvre
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(cf. rapport CRIIRAD d‘avril 2008 sur le site des Bois Noirs). L‘exploitation de l‘uranium a
conduit à la production de déchets radioactifs à période très longue dont le suivi sur le long
terme pose des problèmes non résolus à ce jour.
Nécessité d’études complémentaires
Dans le secteur de Rosglas, il sera également nécessaire de réaliser des expertises plus
poussées visant à :
étudier la contamination du milieu aquatique (ressources en eau),
vérifier si des personnes des alentours ont pu réutiliser des matériaux radioactifs pour le
remblayage de chemins ou de plateformes, et
vérifier les concentrations en radon 222 dans les habitations du secteur. En ce domaine
l‘information des populations est la meilleure garantie d‘une amélioration de leur
protection.
Dont une scierie, la cour d‘une ferme, l‘ancien centre administratif, le parking d‘un centre de vacances, la cour
d‘une école, etc.
7
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Ces recommandations sont évidemment valables pour la vingtaine d‘autres anciennes mines
d‘uranium de Bretagne.
Mise à niveau des plans de surveillance
La CRIIRAD recommande aux associations locales de se procurer l‘ensemble des textes
administratifs et documents concernant les protocoles de surveillance de la radioactivité
autour de ces mines.
Sur la base des contrôles réalisés par les associations locales et la CRIIRAD à Rosglas, il
en effet légitime de mettre en doute la pertinence de ces protocoles.
La CRIIRAD a fait ce constat autour de toutes les mines d‘uranium qu‘elle a contrôlées sur le
territoire français soit une vingtaine de sites (depuis plus de 15 ans) :
Les dispositifs d‘autosurveillance ne rendent pas compte des contaminations résiduelles de
l‘environnement.
Malgré le signalement de ces dysfonctionnements aux autorités, il n‘y a encore jamais eu de
politique nationale visant à imposer un réaménagement correct des anciennes mines
d‘uranium.
Rédaction : Bruno CHAREYRON, ingénieur en physique nucléaire, responsable du
laboratoire de la CRIIRAD.
Approbation : Corinne CASTANIER, directrice de la CRIIRAD.
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ANNEXE 1 / Agréments du laboratoire de la CRIIRAD
Le laboratoire de la CRIIRAD participe régulièrement à des exercices d‘intercomparaison
nationaux ou internationaux. Il obtient régulièrement le renouvellement de son certificat de
qualification technique qui atteste de ses capacités métrologiques. La décision DEP-0092008-PRESIDENT du 28 janvier 2008 du président de l‘Autorité de Sûreté Nucléaire portant
agrément des laboratoires de mesures de la radioactivité de l‘environnement et son annexe
« liste actualisée au 1 février 2008 » atteste que le laboratoire de la CRIIRAD est agréé pour
tous les agréments métrologiques qu‘il a demandés à ce jour :
1 / Les eaux : émetteurs gamma d‘énergie inférieure à 100 keV et d‘énergie supérieure à
100 keV et tritium.
2 / Les sols : émetteurs gamma d‘énergie supérieure à 100 keV, uranium et descendants,
thorium et descendants, Ra 226 et descendants, Ra 228 et descendants.

107

3 / Les matrices biologiques : émetteurs gamma d‘énergie inférieure à 100 keV et
d‘énergie supérieure à 100 keV.
4 / Les matrices gaz : émetteurs gamma d‘énergie inférieure à 100 keV et d‘énergie
supérieure à 100 keV et gaz halogénés.
En outre, le laboratoire de la CRIIRAD est agréé 8 pour la mesure du radon dans les lieux
ouverts au public (niveaux 1 et 2 ; validité jusqu‘au 15 septembre 2008).
Référence : Arrêté du 25 juillet 2006 portant agrément d'organismes habilités à procéder aux mesures d'activité
volumique du radon dans les lieux ouverts au public
8
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ANNEXE 2 / Chaînes de désintégration de l’uranium 238 et de
l’uranium 235
Radioéléments
Mode de
désintégration
Période de radioactivité
Uranium 238 4,5 109 ans
Thorium 234 24 jours
Protactinium 234m 1,2 minutes.
Uranium 234 2,5 105ans
Thorium 230 7,5 104 ans
Radium 226 1,6 103ans
Radon 222 3,8 jours
Polonium 218 3 minutes
Plomb 214 27 minutes
Bismuth 214 20 minutes
Polonium 214 1,6 10-4 secondes
Plomb 210 22,3 ans
Bismuth 210 5 jours
Polonium 210 138,5 jours
Plomb 206 Stable

CHAINE RADIOACTIVE
Famille de l'Uranium 238
Les radioéléments en gras sont analysés en spectrométrie
gamma.
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Radioéléments Mode de
désintégration
Période radioactive
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Uranium 235 7 108 ans
Thorium 231 25,6 heures
Protactinium 231 3,3 104 ans.
Actinium 227 21,8 ans
Thorium 227 18,7 jours
Radium 223 11,4 jours
Radon 219 3,9 secondes
Polonium 215 1,8 10-3 secondes
Plomb 211 36 minutes
Bismuth 211 2,2 minutes
Thallium 207 4,8 minutes
Plomb 207 Stable

CHAINE RADIOACTIVE
Famille de l'Uranium 235
Les radioéléments en gras sont analysés en spectrométrie
gamma.
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ANNEXE 3 / Résultats des analyses par spectrométrie gamma
LABORATOIRE DE LA CRIIRAD
Valence, le 18 juillet 2008

RAPPORT D'ESSAI N° 23696-3 PAGE 1 / PAGE 1

RESULTATS D'ANALYSE EN SPECTROMETRIE GAMMA
Identification de l'échantillon analysé Prélèvement
Etude Mine de Rosglas (Bretagne) Date de prélèvement 28/05/2008
Opérateur de prélèvement Chantal Cuisnier (SDNC)
Code Prélèvement 1 Mode de prélèvement Débit Dose Radex 0,2 μSv/h
Code Enregistrement 020608B1
N° d'analyse B 23696
Pré-traitement
Nature de l'échantillon Terre de référence Date de préparation 09/06/2008
Délai avant analyse (j) 2
Conditions de préparation Dessication étuve à 105°C
Taux de matière sèche 68,6% Tamisage 2mm
Analyse en spectrométrie gamma
Lieu de prélèvement Sud commune de Meslan (29) Date de mesure 10/06/2008
Localisation du prélèvement 20 m entrée champs Géométrie de comptage Pétri
Sud mine ROSGLAS Etat de l'échantillon à l'analyse Sec
Ty Névez-Kerguillerm Masse analysée (g) 58,36
Temps de comptage (s) 55 720
Activités exprimées en Becquerels par kilogramme sec (Bq/kg sec)
Eléments radioactifs naturels*
Chaine de l'Uranium 238
Thorium 234** 69 ± 29
Protactinium 234m < 150
Thorium 230** < 130
Radium 226*** 58 ± 10
Plomb 214 62 ± 10
Bismuth 214 54 ± 10
Plomb 210** 110 ± 30
Chaine de l'Uranium 235
Uranium 235 < 11
Protactinium 231 < 36
Thorium 227 < 8
Radium 223 < 15
Radon 219 < 10
Plomb 211 < 20
Chaine du Thorium 232
Actinium 228 68 ± 14
Plomb 212 74 ± 10
Thallium 208 23,5 ± 4,3
Potassium 40 950 ± 150
Béryllium 7 < 11
Eléments radioactifs artificiels Activités ramenées à la date de prélèvement
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Césium 137 < 2,0
Césium 134 < 0,8
* Eléments radioactifs existant à l'état naturel. Leur présence dans l'échantillon peut être naturelle ou liée à des activités humaines.
** S'agissant de raies gamma à basse énergie (< 100 keV), les valeurs publiées constituent des valeurs
par défaut, compte tenu des phénomènes d'autoatténuation possibles au sein de l'échantillon.
*** Le Radium 226 est évalué à partir de ses descendants le Plomb 214 et le Bismuth 214.
Il s'agit d'une évaluation par défaut, le comptage ayant été effectué sans attendre le délai nécessaire à la mise en équilibre.
Laboratoire agréé par les ministères chargés de la santé et de l‘environnement pour les
mesures de radioactivité de l‘environnement – portée détaillée de l‘agrément disponible sur
demande ou consultable sur www.criirad.org.
Méthode d'essai : spectrométrie gamma en containers de géométrie normalisée.
Détecteur semi-conducteur au germanium hyperpur refroidi à l'azote liquide.
Efficacité relative de 22 à 24 %. Résolution de 1,7 keV pour la raie à 1,33 MeV.

Activité et incertitude ou limite de
détection si <
Activité et incertitude ou limite de
détection si <
Le présent rapport comporte 1 page et ne concerne que l'échantillon soumis à l'analyse.
La reproduction de ce rapport n'est autorisée que sous sa forme intégrale.

Commission de Recherche
et d’Information Indépendantes
sur la Radioactivité
Le Cime
471 avenue Victor Hugo
26000 Valence - France
Tél. : + 33 (0)4 75 41 82 50
Fax : + 33 (0)4 75 81 26 48
Site internet : www.criirad.org
E-mail : laboratoire@criirad.org

Stéphane PATRIGEON
Technicien de laboratoire
Bruno CHAREYRON
Responsable du laboratoire
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LABORATOIRE DE LA CRIIRAD
Valence, le 18 juillet 2008

RAPPORT D'ESSAI N° 23762-2 PAGE 1 / PAGE 1

RESULTATS D'ANALYSE EN SPECTROMETRIE GAMMA
Identification de l'échantillon analysé Prélèvement
Etude Mine de Rosglas (Bretagne) Date de prélèvement 28/05/2008
Opérateur de prélèvement Chantal Cuisnier (SDNC)
Code Prélèvement 2 Mode de prélèvement Débit dose RADEX 6 μSv/h et +
Code Enregistrement 020608B2 Conditions de prélèvement Sur cailloux in situ
N° d'analyse C 23762
Pré-traitement
Nature de l'échantillon Petits cailloux Date de préparation 09/06/2008
Délai avant analyse (j) 29
Conditions de préparation Concassage sous hotte ventilée
Taux de matière sèche 88,5% Dessication étuve 105°C
Analyse en spectrométrie gamma
Lieu de prélèvement Mine uranium Rosglas (Meslan) (56) Date de mesure 08/07/2008
Localisation du prélèvement Verse à stériles Géométrie de comptage Pétri (petit modèle)
Etat de l'échantillon à l'analyse Sec
Masse analysée (g) 33,64
Code de l'unité territoriale (NUTS) FR524 Temps de comptage (s) 75 364
Activités exprimées en Becquerels par kilogramme sec (Bq/kg sec)
Eléments radioactifs naturels*
Chaine de l'Uranium 238
Thorium 234** 349 000 ± 39 000
Protactinium 234m 410 000 ± 70 000
Thorium 230** 270 000 ± 42 000
Radium 226*** 265 000 ± 27 000
Plomb 214 280 000 ± 28 000
Bismuth 214 249 000 ± 25 000
Plomb 210** 118 000 ± 12 000
Chaine de l'Uranium 235
Uranium 235 17 900 ± 2 800
Protactinium 231 19 200 ± 2 800
Thorium 227 17 200 ± 2 000
Radium 223 19 600 ± 2 400
Radon 219 20 500 ± 2 400
Plomb 211 22 300 ± 3 000
Chaine du Thorium 232
Actinium 228 < 48
Plomb 212 < 90
Thallium 208 < 12
Potassium 40 1 970 ± 480
Béryllium 7 < 100
Eléments radioactifs artificiels Activités ramenées à la date de prélèvement
Césium 137 < 13
Césium 134 < 12
* Eléments radioactifs existant à l'état naturel. Leur présence dans l'échantillon peut être naturelle ou liée à des activité s humaines.
** S'agissant de raies gamma à basse énergie (< 100 keV), les valeurs publiées constituent des valeurs
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par défaut, compte tenu des phénomènes d'autoatténuation possibles au sein de l'échantillon.
*** Le Radium 226 est évalué à partir de ses descendants le Plomb 214 et le Bismuth 214 à l'équilibre,
soit plus de 21 jours après conditionnement de l'échantillon.
Laboratoire agréé par les ministères chargés de la santé et de l‘environnement pour les
mesures de radioactivité de l‘environnement – portée détaillée de l‘agrément disponible sur
demande ou consultable sur www.criirad.org.
Méthode d'essai : spectrométrie gamma en containers de géométrie normalisée.
Détecteur semi-conducteur au germanium hyperpur refroidi à l'azote liquide.
Efficacité relative de 22 à 24 %. Résolution de 1,7 keV pour la raie à 1,33 MeV.

Activité et incertitude ou limite de
détection si <
Activité et incertitude ou limite de
détection si <
Le présent rapport comporte 1 page et ne concerne que l'échantillon soumis à l'analyse.
La reproduction de ce rapport n'est autorisée que sous sa forme intégrale.

Commission de Recherche
et d’Information Indépendantes
sur la Radioactivité
Le Cime
471 avenue Victor Hugo
26000 Valence - France
Tél. : + 33 (0)4 75 41 82 50
Fax : + 33 (0)4 75 81 26 48 Site internet : www.criirad.org
E-mail : laboratoire@criirad.org

Stéphane PATRIGEON
Technicien de laboratoire
Bruno CHAREYRON
Responsable du laboratoire
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LABORATOIRE DE LA CRIIRAD
Valence, le 18 juillet 2008

RAPPORT D'ESSAI N° 23761-2 PAGE 1 / PAGE 1

RESULTATS D'ANALYSE EN SPECTROMETRIE GAMMA
Identification de l'échantillon analysé Prélèvement
Etude Mine de Rosglas (Bretagne) Date et heure de prélèvement 28/05/2008
Opérateur de prélèvement Chantal Cuisnier (SDNC)
Code Prélèvement 4 Mode de prélèvement Débit dose RADEX contact 6,5 μSv/h
Code Enregistrement 020608B4
N° d'analyse C 23761
Pré-traitement
Nature de l'échantillon Terre sous humus Date de préparation 04/06/2008
Marron clair Délai avant analyse (j) 34
Profondeur -3 à -7 cm Conditions de préparation Dessication étuve 105 °C
Taux de matière sèche 59,7% Tamisage à 2 mm
Analyse en spectrométrie gamma
Lieu de prélèvement Mine uranium Rosglas (Meslan) (56) Date de mesure 07/07/2008 17:48
Localisation du prélèvement Chemin "romain" Géométrie de comptage Pétri
Prés pancarte "Centre de Repos" Etat de l'échantillon à l'analyse Sec
Ancien rejet exhaure mine Masse analysée (g) 48,86
Code de l'unité territoriale (NUTS) FR524 Temps de comptage (s) 53 765
Activités exprimées en Becquerels par kilogramme sec (Bq/kg sec)
Eléments radioactifs naturels*
Chaine de l'Uranium 238
Thorium 234** 109 000 ± 12 000
Protactinium 234m 107 000 ± 20 000
Thorium 230** 73 000 ± 13 000
Radium 226*** 63 000 ± 6 000
Plomb 214 66 000 ± 7 000
Bismuth 214 60 000 ± 6 000
Plomb 210** 52 000 ± 5 000
Chaine de l'Uranium 235
Uranium 235 5 100 ± 900
Protactinium 231 2 800 ± 800
Thorium 227 3 550 ± 470
Radium 223 4 200 ± 700
Radon 219 4 200 ± 600
Plomb 211 5 000 ± 900
Chaine du Thorium 232
Actinium 228 130 ± 60
Plomb 212 154 ± 34
Thallium 208 39 ± 16
Potassium 40 1 780 ± 340
Béryllium 7 < 50
Eléments radioactifs artificiels Activités ramenées à la date de prélèvement
Césium 137 < 7
Césium 134 < 7
* Eléments radioactifs existant à l'état naturel. Leur présence dans l'échantillon peut être naturelle ou liée à des activité s humaines.
** S'agissant de raies gamma à basse énergie (< 100 keV), les valeurs publiées constituent des valeurs
par défaut, compte tenu des phénomènes d'autoatténuation possibles au sein de l'échantillon.
*** Le Radium 226 est évalué à partir de ses descendants le Plomb 214 et le Bismuth 214 à l'équilibre,
soit plus de 21 jours après conditionnement de l'échantillon.
Laboratoire agréé par les ministères chargés de la santé et de l‘environnement pour les
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mesures de radioactivité de l‘environnement – portée détaillée de l‘agrément disponible sur
demande ou consultable sur www.criirad.org.
Méthode d'essai : spectrométrie gamma en containers de géométrie normalisée.
Détecteur semi-conducteur au germanium hyperpur refroidi à l'azote liquide.
Efficacité relative de 22 à 24 %. Résolution de 1,7 keV pour la raie à 1,33 MeV.

Activité et incertitude ou limite de
détection si <
Activité et incertitude ou limite de
détection si <
Le présent rapport comporte 1 page et ne concerne que l'échantillon soumis à l'analyse.
La reproduction de ce rapport n'est autorisée que sous sa forme intégrale.

Commission de Recherche
et d’Information Indépendantes
sur la Radioactivité
Le Cime
471 avenue Victor Hugo
26000 Valence - France
Tél. : + 33 (0)4 75 41 82 50
Fax : + 33 (0)4 75 81 26 48 Site internet : www.criirad.org
E-mail : laboratoire@criirad.org

Stéphane PATRIGEON
Technicien de laboratoire
Bruno CHAREYRON
Responsable du laboratoire
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LABORATOIRE DE LA CRIIRAD
Valence, le 18 juillet 2008

RAPPORT D'ESSAI N° 23759-2 PAGE 1 / PAGE 1

RESULTATS D'ANALYSE EN SPECTROMETRIE GAMMA
Identification de l'échantillon analysé Prélèvement
Etude Mine de Rosglas (Bretagne) Date de prélèvement 28/05/2008
Opérateur de prélèvement Chantal Cuisnier (SDNC)
Code Prélèvement 6 Mode de prélèvement Débit dose Radex 0,4 μSv/h
Code Enregistrement 020608B6
N° d'analyse C 23759
Pré-traitement
Nature de l'échantillon Sédiments berges ruisseau Date de préparation 09/06/2008
A 50 cm de l'eau Délai avant analyse (j) 28
Conditions de préparation Dessication étuve à 105°C
Taux de matière sèche 40,3% Tamisage 2mm
Analyse en spectrométrie gamma
Lieu de prélèvement Mine uranium Rosglas (Meslan) (56) Date de mesure 07/07/2008
Localisation du prélèvement Ruisseau vers route D 769 Géométrie de comptage Pétri
Aval exhaure mine d'uranium Etat de l'échantillon à l'analyse Sec
Masse analysée (g) 39,93
Code de l'unité territoriale (NUTS) FR524 Temps de comptage (s) 31 176
Activités exprimées en Becquerels par kilogramme sec (Bq/kg sec)
Eléments radioactifs naturels*
Chaine de l'Uranium 238
Thorium 234** 950 ± 170
Protactinium 234m 1 100 ± 700
Thorium 230** < 230
Radium 226*** 760 ± 90
Plomb 214 780 ± 100
Bismuth 214 740 ± 90
Plomb 210** 630 ± 110
Chaine de l'Uranium 235
Uranium 235 < 110
Protactinium 231 < 60
Thorium 227 < 17
Radium 223 < 29
Radon 219 < 20
Plomb 211 < 40
Chaine du Thorium 232
Actinium 228 78 ± 24
Plomb 212 63 ± 12
Thallium 208 19 ± 6
Potassium 40 980 ± 180
Béryllium 7 < 13
Eléments radioactifs artificiels Activités ramenées à la date de prélèvement
Césium 137 63 ± 11
Césium 134 < 1,6
* Eléments radioactifs existant à l'état naturel. Leur présence dans l'échantillon peut être naturelle ou liée à des activités humaines.
** S'agissant de raies gamma à basse énergie (< 100 keV), les valeurs publiées constituent des valeurs
par défaut, compte tenu des phénomènes d'autoatténuation possibles au sein de l'échantillon.
*** Le Radium 226 est évalué à partir de ses descendants le Plomb 214 et le Bismuth 214 à l'équilibre,
soit plus de 21 jours après conditionnement de l'échantillon.
Laboratoire agréé par les ministères chargés de la santé et de l‘environnement pour les
mesures de radioactivité de l‘environnement – portée détaillée de l‘agrément disponible sur
demande ou consultable sur www.criirad.org.
Méthode d'essai : spectrométrie gamma en containers de géométrie normalisée.
Détecteur semi-conducteur au germanium hyperpur refroidi à l'azote liquide.
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Efficacité relative de 22 à 24 %. Résolution de 1,7 keV pour la raie à 1,33 MeV.

Activité et incertitude ou limite de
détection si <
Activité et incertitude ou limite de
détection si <
Le présent rapport comporte 1 page et ne concerne que l'échantillon soumis à l'analyse.
La reproduction de ce rapport n'est autorisée que sous sa forme intégrale.

Commission de Recherche
et d’Information Indépendantes
sur la Radioactivité
Le Cime
471 avenue Victor Hugo
26000 Valence - France
Tél. : + 33 (0)4 75 41 82 50
Fax : + 33 (0)4 75 81 26 48 Site internet : www.criirad.org
E-mail : laboratoire@criirad.org

Stéphane PATRIGEON
Technicien de laboratoire
Bruno CHAREYRON
Responsable du laboratoire
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CANADA
Re: Pat McNamara's Book on Port Hope
Wed, 12 Sep 2007
Colleagues:
You may be interested in this e-mail from Pat McNamara about a book he is releasing
this week on Port Hope. In the early 1930's a radium refinery was built at Port Hope and
tons of uranium-bearing wastes accumulated around the town. During WWII Canada
was approached by UK and USA to make that left-over uranium available for the atomic
bomb project. The company was quietly taken over by the Canadian government and
the refinery was used to process uranium from Great Bear Lake (Deline) and from the
Congo (wastes that had been stored on Long Island near New York) to fuel the uranium
enrichment plants at Oak Ridge that produced the explosive for the Hiroshima bomb,
and also to fuel the nuclear reactors at Hanford Washington that produced the plutonium
for the Trinity test and the Nagasaki bomb. After the war Canadian uranium production
boomed on military contracts and mines opened up, first in the Northwest Territories and
Northern Saskatchewan, then in Northern Ontario (the Elliot Lake region). All of this
uranium was refined at Port Hope. By 1959 uranium had become the fourth largest
export from Canada, after wheat, hardwoods, and pulp -- and it was all for the bomb
program. In 1975, a scandal erupted when it was discovered that 100s of homes were
badly contaminated with radioactive wastes from the government- owned uranium
refinery, an elementary school had to be evacuated because the levels of radon in the
cafeteria were higher than those allowed in uranium mines, and three waste dumps
were in a lamentable state with radioactive wastes leaching into water and being tracked
out of the dump sites on the tires of dump trucks, etc. etc. Just a bit of background....
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Dr Gordon Edwards, director, Canadian Coalition for Nuclear Security
Port Hope - Canada's Nuclear Wasteland
This book is about the residents of Port Hope screaming out for protection
from the Canadian Government. Our elected officials and the nuclear
regulatory bodies have sacrificed the health of Port Hope residents to
protect the nuclear industry since the start of the atomic age in the 1940s.
Port Hope has had a longer exposure to radioactive contamination and its
lethal effects than any community on Earth. Uranium ore and its waste
products have been hauled along our streets and processed in our harbour
since 1932, or 13 years before the first nuclear bomb was dropped on Japan.
We have 3.5 million cubic metres (4.6 million cubic yards) of radioactive
waste spread under our homes, schools, parks and in our harbour. Port Hope
is saturated with radioactive, heavy metal and chemical contamination. We
also face daily emissions of uranium, ammonia, nitrous oxide, arsenic and
fluorides from 2 nuclear processing facilities in the middle of our town of
12,500 people. Neither facility has a buffer zone around them to protect us.
The Canadian Government refuses to conduct comprehensive health studies
they first promised Port Hope in 1979 despite troubling results released in
Health Canada's 2000 and 2002 indicator studies:

Four times the expected number of brain cancers in children from 1971-1985
100 excess female deaths from circulatory disease from 1986-1997
Five times the provincial rate of nasal cancers in men from 1971-1985
Two times the provincial rate of female brain cancers from 1986-1997

114

48% elevation for all childhood cancer deaths
In the absence of government health studies, the Port Hope Community Health
Concerns Committee has been raising money through silent auctions and book
sales to pay for biological testing of Port Hope residents. This is
outrageous in a country as rich as Canada.
I became involved in nuclear issues in 2004 after I saw the results of the
1978 radon testing conducted by the Canadian Government on the elementary
school my daughters attended. Radon levels under the kindergarten and
gymnasium were 125 times higher than the allowable level. The test results
were never made public. The Atomic Energy Control Board gave Dr. Powers
School a clean bill of health and never spoke of it again.
I was not a nuclear activist in 2004. I was a carpenter who volunteered to
improve the playground at my daughters' school. I knew nothing about
radioactive waste nor did I have any intention of looking into it. In the
intervening three-and-a-half years, I have spent 7000-8000 hours studying
and researching every aspect of the nuclear industry and radioactive waste.
I have made over 100 presentations totaling 200,000 words to MPs, MPPs
(MLAs), Municipal Councils, Federal and Provincial agencies, scientists,
professors, university classes and our local School Board on the dangers we
face in Port Hope.
This book is easy to read but difficult to stomach. It's hard to accept
that our Canadian Government has knowingly been harming and killing our
children and our friends in Port Hope for over 60 years to keep its actions
secret. This is the story of the nuclear violation of Port Hope by the
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Canadian Government.
Part of the proceeds will be donated to the Port Hope Community Health Concerns
Committee to help pay for biological testing of Port Hope residents.
The cost of the book is $20. To order:
Pat McNamara, RR#1, Site 10, P.O. Box 85 Grande Prairie Alberta, T8V 2Z8
Extract form: Gordon Edwards ~ Speaker‟s Notes for the Nunavut Planning Commission, p 9

Uranium Tailings – Hazardous for 80 000 years
To get uranium from a mine, the rock must first be dug out of the ground. Rocks
that are more radioactive are classified as ore; those that are less radioactive are
called waste rock.
Waste rocks are often dangerously radioactive even though they do not qualify
as ore.
In the mill, the ore is crushed to a fine powder. Acids and other chemicals are
used to separate the uranium from the sand-like residues, called ―uranium
tailings‖. As Marie Curie showed, the residues are much more radioactive than
the uranium that is extracted.
In fact, 85 % of the radioactivity in the ore ends up in the tailings; only 15 % is
uranium.
The radioactive materials left behind in the uranium tailings are among the
deadliest poisons known to science: radium-226, that killed so many of the dial
painters; polonium-210, that was used to poison Litvinenko; radon gas, which
remains one of the deadliest cancer-causing agent ever encountered; as well as
thorium-230, lead-210, and others.
The danger posed by a radioactive substance is not indicated by its weight or its
volume, but by its degree of radioactivity. Radioactivity is measured in
‖becquerels‖. The number of becquerels is the number of radioactive
disintegrations that take place every second.
When uranium ore has lain undisturbed for hundreds of millions of years, then all
of the uranium decay products will have exactly the same radioactivity as
uranium-238. For example, if a 10-kilogram rock contains 1000 becquerels of
uranium (about one gram), it will also contain 1000 becquerels of radium-226,
1000 becquerels of polonium-210, 1000 becquerels of radon, and so on. The total
radioactivity of the rock is 14 000 becquerels, since there are 14
different radioactive substances in the ―decay chain‖ (Figure 8). Once the
uranium has been removed (two varieties) the residues still have about 12 000
becquerels of radioactivity left.
To make matters worse, most of the uranium decay products are constantly
replenished by the on-going radioactive disintegration of thorium-230, which has
a 76 000 year half-life.
This means that only half of the atoms of thorium-230 will disintegrate in 76 000
years. Thus the amount of radium, polonium, and radon in the tailings will remain
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almost the same for thousands of years, and will only be reduced by half in about
80 000 years. So how does one keep millions of tons of radioactive sand out of
the environment for 80 000 years?

Uranium Mill Tailings Hazards

Safeguarding the Future

This photograph shows an elaborate containment system recently devised for the
long-term storage of a large volume of uranium tailings in the Elliot Lake region of
Ontario.
The Figure illustrates the many levels of water cover separated by dykes and
dams. The water helps to prevent the escape of radon gas into the atmosphere.
Radon has a four day half-life, meaning that half of the radon atoms will
disintegrate in four days. The decay products of radon (the ―radon progeny‖) are
solid materials, including three varieties of polonium. If radon escapes into the air
from the tailing pile, lead-210 and polonium-210 will be deposited on the
vegetation and will find its way into caribou meat.
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The different water levels also allow for solid radioactive materials such as
radium to be precipitated out, meaning that these solids will accumulate at the
bottom of each pond and will not pass into the next level of water lower down,
because of the presence of the dyke.
But will these engineered structures succeed in preventing the spread of
radioactive materials into the environment for the next 80 000 years? Will these
structrues withstand freezing and thawing, floods and droughts, earthquakes and
tornados – not to mention the natural deterioration of dykes and dams, the
effects of burrowing animals and the root systems of plants, and the
depradations of migrating herds, marauding teenagers, or the blundering of
snowmobiles or heavy machinery in the distant future?
The tailings shown above have been abandoned by the company that mined the
uranium. The jobs are gone, the profits have been taken, the uranium has been
extracted. The radioactive wastes remain behind as a perpetual legacy for future
generations of people who received none of the benefits of the mining operation.
Future generations will have to spend their own money to rebuild the dykes, and
to maintain and monitor the water flows, or to suffer the consequences of largescale and irreversible radioactive contamination.
In the past, there have been over 30 tailings dam failures in the Elliot Lake area.
In 1979, a massive state-of-the-art tailings dam experienced a catastrophic
collapse at Churchrock,
New Mexico. It was the second largest release of radioactive material into the
environment, after Chernobyl. Cattle were slaughtered for many miles
downstream due to radioactive contamination of the meat and the milk. No one
knows how to clean up such a mess.
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Conclusion – Leave It In The Ground?
Many people around the world believe that uranium should be left in the ground
because the dangers that it poses to the planet overshadow any good that it can
do. This is, first and foremost, because of the intimate connection between
uranium and nuclear weapons; and secondly because of the dangers of
radioactive contamination of the environment. […….]
Many people, including myself, believe that the long-term danger to the planet
caused by the spread of nuclear technology is greater than any benefit that
uranium has to offer.

Minimizing the Long-Term Environmental Impact
But if uranium is to be mined, there are ways to minimize the long-term
radiological impacts on the community that hosts the mining operation.
Ideally, any mining company that wishes to extract uranium and take it away,
should be required to take away the most significant radioactive waste
byproducts as well. In other words, the company should not be allowed to extract
the valuable commodity, uranium, without also taking direct control and
ownership of the hazardous waste byproducts. There are at least two ways that
this can be done.
1) The ore could be shipped away from the mine site to a mill that is far removed
from the mining community. The extraction of uranium and the production of
uranium tailings would then take place at that distant location. In the case of
Baker Lake, this could be accomplished by requiring that the milling be done in
Saskatchewan.
2) If a mill is to be operated near the mine site, the mining company could be
required to extract not only uranium, but also the other long-lived radioactive
materials. In practice, this would mean that the uranium, thorium, and radium are
all removed from the crushed ore, and taken into permanent custody by the
mining company. If the thorium and radium are removed, the radiological hazard
of the tailings will be dramatically diminished, and the radioactive half-life of the
tailings will be reduced from thousands of years to just a couple of centuries.

Source: http://www.ccnr.org/Baker_Lake_summary.pdf

The Long-Term Management of Former Uranium
Mine Sites
World Nuclear Association Annual Symposium 2006, London
Eric Cline
The Need for a Framework
Saskatchewan currently has one of Canada's most effective and efficient regulatory
frameworks covering all facets of mine and mill development, operation and
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decommissioning. This regulatory oversight begins with the exploration phase and
continues with the requirement for every new development to prepare an
environmental assessment for public review and approval by the Minister of
Environment pursuant to The Environmental Assessment Act. The environmental
assessment for the development and operation of a project must also include a plan
for the decommissioning and reclamation of a mine/mill to restore the site to an
environmentally acceptable condition.
However, a phase of mine site management was missing from the province's
regulatory framework. The province did not have an effective mechanism for
managing and monitoring mine/mill sites once decommissioning was complete. In
the past, this was not generally considered in corporate planning and government
regulatory activities, but it is gaining additional international scrutiny. Mining
companies wanted to know what requirements have to be met after
decommissioning is complete to be able to transfer custodial responsibility back to
the province. The public and neighbouring communities wanted to know who will be
responsible for the site once the company is gone. The Institutional Control
Management Framework (ICMF), which is the focus of this paper, sets out the terms
under which the province will accept custodial responsibility and upon which the site
will be monitored and maintained in perpetuity. It completes the regulatory
framework to bring it "Full Circle."
The absence of a framework to transfer custodial authority back to the province led
to serious concerns by the uranium mining industry with respect to its ability ever to
be released from a surface lease issued by the province and the licensing
requirements of the Canadian Nuclear Safety Commission (CNSC) for a mine site. If
companies were to be responsible for perpetual care and maintenance at former
uranium mines, this would be a significant barrier to investment in new uranium
developments. As well, in the province's opinion, this was not an optimal solution to
the issue of long-term care and maintenance. While larger mining companies tend
to be in existence for long timeframes, companies are not expected to exist for the
timeframes required to undertake these activities. The International Atomic Energy
Agency (IAEA) has stated that "In many cases, the body that has the greatest
potential for maintaining these controls is a governmental organization."
Governments are long-term institutions that operate on these time horizons, and
that have the interests of the general public in mind.
Uranium mine operations in Canada also operate under a federal regulatory
framework. This is a constitutional requirement under the Nuclear Safety and
Control Act (NSCA). The CNSC is the agency responsible for carrying out the
federal government‘s mandate. The federal regulatory oversight extends from the
initial environmental assessment phase through to decommissioning and
reclamation. While the province recognizes the requirement for federal oversight,
the province is also mandated to manage its resources and regulates uranium
mines/mills as it regulates other mineral developments. In recognition of the mining
industry‘s concerns that duplicate regulatory requirements can be onerous, the
province and the CNSC continue to work towards harmonization of their roles.
Canada has also become, as a member of the IAEA, a contracting party to the Joint
Convention on the Safety of Spent Fuel Management and on the Safety of
Radioactive Waste Management (2001). As a Contracting Party to the Convention,
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the federal government is required to ensure that an appropriate institutional control
framework is in place to address the long-term management of decommissioned
uranium mine/mill facilities. Currently, there is no formal federal framework to guide
the transfer of custodial responsibility and long-term monitoring and management of
mine/mill sites. Specifically for uranium sites in Saskatchewan, the institutional
control framework must recognize both the constitutional jurisdiction of the NSCA as
enforced by the CNSC, and Canada‘s international obligations.
It made sense that responsibilities for long-term management of these sites rest with
government and that a framework be developed and implemented that respected
Canada‘s international obligations, federal regulatory requirements and provincial
regulatory requirements and responsibilities to:
• Protect human health and safety;
• Protect the environment;
• Ensure future generations are not burdened with the costs of long-term monitoring
and maintenance and for unforeseen future events for mining development
decisions taken today; and
• Add greater resiliency and scope to the province‘s regulatory regime.
In June 2005, the Government of Saskatchewan formally initiated the development
of the ICMF for the management of decommissioned mine/mill sites on provincial
land, including uranium mines.

Provisions of the Institutional Control Management Framework
For the development of the ICMF, the province defined "institutional control" as
consisting of those actions, mechanisms and arrangements to keep up or preserve
what we know about, and what we put in place to control cleaned up and restored
sites after a mine/mill has completed its activity and transferred the site to a
responsible authority. The authority that would accept responsibility for a site is the
province. One of the key components of institutional control is registration of a
former mine/mill site, keeping a record of what work was done at the site and
permanently holding records in a registry.
Institutional control at the mine/mill site can be passive or active. Passive controls
can be things like restricting land use or the marking and recording of a particular
area where the mine was. Active control can be things like monitoring, surveillance,
remedial work, erecting and maintaining fences.
Included in the provincial approval for the operation of a mine/mill, a detailed
decommissioning and reclamation plan must be approved. Planning for
decommissioning and reclamation is a legislative requirement beginning during the
initial stages in the development of a mine/mill site. Decommissioning and
reclamation plans and activities are those actions required to clean up mine/mill
facilities and return the land to an acceptable condition. Once a site has been
cleaned up according to the site holder's decommissioning and reclamation plan
and has demonstrated that it is environmentally stable during a period of monitoring,
a site holder can apply to Saskatchewan Environment for a Release from
Decommissioning and Reclamation. Upon receiving the Application for Release
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from Decommissioning and Reclamation, the province will initiate a review. The
review provides opportunities for stakeholder input on additional conditions that
might apply before the Release from Decommissioning and Reclamation is issued
and the type or nature of institutional controls that will apply to the site.
Good governance dictates that all the orphaned and abandoned sites in the
province will eventually be managed under the framework. Some of these sites
require decommissioning and reclamation to reach the same acceptable conditions
required of an active mine following the close of operations. It was a noted concern
both from industry and from within government that, regardless of whether a site is a
corporate responsibility or a provincial responsibility, the site be treated equally.
This is an important component, and necessary to obtain acceptance from the
mining industry.
Only after the site holder has proven that these steps have been completed to the
province's satisfaction would issuing a release be considered. The release is one of
the necessary requirements for the site to be transferred from the site holder to the
Institutional Controls Registry, administered by the province. Should Saskatchewan
Environment judge that the risk to the province of maintaining a site is too high, the
department retains the authority and ability to refuse to issue a release.
The province will keep track of each site by establishing a formal Registry that will
house the information for each site. This Registry will be accessible to the public.
Documents will include:
• Land location of the site;
• Former operator of the site;
• Description of the site and historical activity;
• The Release from Decommissioning and Reclamation;
• Final Surface Lease Agreement;
• Long term care and maintenance requirements, if required;
• In the case of uranium facilities, reference to and location of CNSC licensing
documentation and decisions relating to the site;
• Future allowable land uses for the property;
• Frequency and type of inspections that are necessary for institutional control of the
site; and
• The results of past inspections of the site.
The Registry information would identify a schedule for inspections at each site that it
has included within its records. For example, a site may only require a physical
inspection like soil, surface and ground water samples every five years to confirm
that it remains stable. Inspection reports would be reviewed and approved by
Saskatchewan Environment and then entered into the permanent record.
The costs to monitor and maintain a property in perpetuity are predictable and can
be estimated for each specific site. For example, the concrete bulkhead used to
permanently seal a mine shaft would be designed and constructed to last 100 years.
The cost of maintaining that bulkhead is estimated as the replacement cost in 100
years time. The cost estimate would be part of the application requirements for entry
into the Registry provided by the site holder.
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Based on a review of that application, the province will require a "Release Fee" to
be paid by the site holder to cover all the predicable monitoring and maintenance
costs. Since passive decommissioning and reclamation methods to close a site
reduce the amount of future work required at a site, this approach will reduce the
amount of the "Release Fee". Modern mine decommissioning and reclamation plans
are based on the use of passive control methods whenever possible and can
significantly reduce the chance for unanticipated costs to arise.
The ICMF does not prevent the province from holding a company responsible for
future clean up should the environmental conditions at a site fall below those
specified in the Release from Decommissioning and Reclamation, and upon which
the province took custody. If the original company is still in existence, it would be
responsible for all costs required to clean up the site should it fail to perform to the
design standards and specifications set out in the Release.
It is not possible to accurately forecast or estimate the full extent of all possible
future costs at any individual site. Unforeseen events such as 1 in 1,000 year floods
have a low potential of occurrence, but one cannot predict when such events and
their associated costs may occur. By applying the current environmental standards
to a site clean up before it is it transferred into the Registry and the implementation
of passive decommissioning methods significantly reduces the potential for such
costs to arise. In addition, the ICMF and the monitoring required are designed to
provide early detection of any such events in order to minimize the cost of the
remediation.
Site holders will be responsible for these unanticipated future costs through
payment of a contingency fee in addition to their Release Fee. This contingency fee
will reduce the province's risk of having to manage unforeseen costs with public
funds and the costs to future generations are reduced. A contingency fee will be
calculated as a percentage of the Release Fee and have a smaller initial value. The
contingency fees will be held in a separate account and have the ability to accrue
interest until such time as an unforeseen event may occur.
The province has enshrined the ICMF in new provincial legislation, The Reclaimed
Industrial Sites Act (Act), which also establishes the Institutional Control Registry
(Registry) where the public would have access to a mine and/or mill site's
information. Regulations, providing specific details on how the provisions of the Act
will be implemented are being finalized and it is planned that the Act and
Regulations will come into force on January 1, 2007.
The Act is designed to meet CNSC's jurisdictional requirements and to meet
national and international obligations. One of the province's requirements for the
transfer of custodial responsibility back to the province, and to accept a site into the
Registry, is to only accept closed sites that are either not licensed or are exempted
from licensing by the CNSC. The CNSC and the province agree that a decision on a
site must be made on a site-by-site basis. Consistent with harmonization activities
between the jurisdictions, no site will enter the Registry unless both parties agree
and all stakeholders have been consulted.
A site that is exempted from licence requirements under the NSCA, will revert to the
jurisdiction and control of the province under the ICMF and the Registry. Once
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exempted, it is unlikely that a site would be subject to future licensing. Licensing
would only happen when an event occurs that is significant enough to threaten the
environment or public health and safety, and results in the exemption being
revoked.
There may also be a case where future changes in regulatory standards for site
rehabilitation could arise, and thus cause a "change" to the status of the exempted
site. The province has categorized a change of regulatory standard as an
unforeseen event, and costs for such cleanup would be provided for from that
specific fund.

Development of the Framework, Legislation and Regulations
In 2004, the Government of Saskatchewan established the Institutional Control
Working Group, an interdepartmental committee of the provincial government. The
group includes officials from a number of departments that have key responsibilities
with respect to policy decisions on uranium mining, who worked together to develop
the ICMF. The group includes representatives from the following provincial
departments:
• Industry and Resources
• Environment
• Northern Affairs
• Finance
• Justice
• Executive Council.
In June 2005, the provincial Cabinet approved the principle of the ICMF for the
transfer of custodial authority and management of all decommissioned mine/mill
sites located on provincial Crown land.
The provincial Cabinet also directed the departments to initiate a consultation
process with the mining industry, the Northern Saskatchewan Environmental Quality
Committee (EQC) and other key stakeholders. The EQC is a committee of northern
community representatives which provides a communications bridge between
northerners, the mining industry and the government. The consultations provided
discussion on the proposed approach and sought feedback on the options for
legislation, administration and funding of monitoring, maintenance and unanticipated
future costs for sites.

The Consultation Process
A challenge to the development of a significant new policy, such as the Institutional
Control Management Framework, is to obtain support from the EQC, the mining
industry and the public, including environmental groups.
It was also recognized that failure to approve a formal institutional control
management framework would:
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• Allow non-governmental organizations (NGOs) to continue to challenge the
province's commitment to ensure that future generations will not be burdened with
liabilities resulting from current mining activities;
• Send a negative message to the mining industry and negatively impact future
investment, by failing to address a concern that has been an ongoing issue between
the uranium industry, the province, and the CNSC;
• Lose the opportunity to increase harmonization of federal-provincial regulation of
the uranium industry; and
• Undermine the province's stated commitment to stimulate further uranium
exploration and development by working with the industry and by working with the
federal government to address regulatory burden.
Following Cabinet's direction, in July 2005, comprehensive, detailed discussion and
summary documents were prepared for distribution at stakeholder and public
consultation meetings. The documents addressed the challenges and provided the
basic elements of a comprehensive institutional control management framework.
These documents were posted on the website of Saskatchewan Environment.

There were three components to the consultation process:
1. CONSULTATIONS WITH THE CANADIAN NUCLEAR SAFETY COMMISSION
The CNSC has consistently identified that constitutionally and legally it has
jurisdictional responsibility for nuclear activities in Canada under the NSCA, which
includes uranium production. The province has recognized the statutory mandate of
the CNSC and the federal and constitutional jurisdiction of the NSCA. The province
worked with the CNSC to develop an ICMF that did not result in jurisdictional
conflict, and is constitutionally, legally and operationally sound and effective. CNSC
officials have agreed that the appropriate conditions and guidelines can be
developed jointly to achieve the ultimate goal of perpetual care and management of
uranium mine and mill sites. This would be in the best interest of Canada and meets
Canada‘s international obligations.
2. CONSULTATIONS WITH THE MINING INDUSTRY
Provincial officials held a one-day open session with representatives from the
mining industry. Following this session, a small committee of senior company
representatives was struck to meet with provincial representatives for detailed
discussions. Four facilitated meetings were held comprising intensive discussions
on all aspects of the ICMF with particular attention given to funding requirements
and options.
Industry conducted a number of internal meetings to do its own due diligence
through to late November 2005. Industry provided a document through the
Saskatchewan Mining Association identifying its key issues and the preferred
options that were evaluated.
3. CONSULTATIONS WITH THE EQC AND THROUGH PUBLIC MEETINGS
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Provincial officials undertook EQC, public and stakeholder consultations. Although
turnouts were very low at the public meetings, discussions with the public and
stakeholders on the initiative were very positive. The EQC, public and stakeholders
also supported the position that the province should proceed with finalization and
implementation of the ICMF.
Conclusions
The Institutional Control Management Framework is the first of its kind. It builds on
the "discovery to decommission" environmental protection mechanisms already in
place in the province. The Framework recognizes Canada's international
obligations, Canada‘s national requirements and the province‘s responsibilities. It is
the environmental protection mechanism for the perpetual management of mine and
mill sites and completes the regulatory cycle to bring mechanisms "Full Circle." By
building a policy development model based on interdepartmental and
intergovernmental cooperation and intensive and extensive industry and public
consultation, the province has developed a Framework that enjoys a high level of
support by both the mining industry and the public.
Based on Saskatchewan's current uranium resources and new uranium discoveries,
Saskatchewan will continue to be a world leader in uranium production. While an
abundance of natural resources is necessary, it is equally important to have an
efficient, effective and competitive regulatory framework for the development and
management of those resources. The province will continue to work with the public
and industry to build and improve policy and regulatory frameworks. The
Institutional Control Management Framework is an important component of the
province‘s commitment to the development of our industry and the protection of our
future generations

Source: http://www.world-nuclear.org/sym/2006/cline.htm

NIGER
COMMUNIQUE CRIIRAD*
du Lundi 26 juin 2006- 10h

La CRIIRAD apporte son soutien au président de l‘ONG
Nigérienne AGHIRIN‘MAN qui fait l‘objet de pressions de son
employeur la SOMAÏR
APPEL AUX ONG FRANÇAISES
Contexte
Un article paru dans le journal « Aïr actualités » du 15 mai au 15 juin 2006 met en cause les
conditions d‘exploitation de l‘uranium, au Niger, par les sociétés SOMAÏR et COMINAK,
filiales de COGEMA-AREVA NC.
Cet article pose les problèmes de l‘accès aux soins et à l‘école, des conditions
d‘entreposage des résidus radioactifs à l‘air libre, de la gestion des déchets et ferrailles, de
la pollution des eaux souterraines et des risques liés à la radioactivité. Cet article cite
monsieur Almoustapha Alhacen, président de l‘ONG AGHIRIN‘MAN.
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Suite à la parution de cet article, Monsieur Alhacen a fait l‘objet le 21 juin 2006, d‘une
demande d‘explication écrite de la part de son employeur, la SOMAÏR. Il est en effet tout à la
fois salarié de la compagnie minière et président d‘une ONG créée à ARLIT, il y a plus de 4
ans, pour améliorer les conditions de vie des populations.
Nécessité de soutenir Monsieur Alhacen
La CRIIRAD invite les associations de protection de l‘environnement et des droits de
l‘homme à rester vigilantes quant à la situation de monsieur Alhacen. Il faut rappeler que
c‘est à sa demande que la CRIIRAD a pu conduire sur place, en décembre 2003, une
mission préliminaire de contrôles radiologiques, alors que monsieur Alhacen avait déjà fait
l‘objet de pressions pour annuler son invitation.
Cette mission conduite par la CRIIRAD et SHERPA, a permis de constater de graves
anomalies :
présence de ferrailles contaminées en ville à ARLIT, stockage des résidus radioactifs à l‘air
libre, distribution d‘eau dépassant les normes de l‘OMS, mauvaise gestion des déchets
ménagers.
Voir les rapports de mission CRIIRAD et SHERPA sur :
http://www.criirad.com/criirad/actualites/Dossiers2005/Niger/somNiger.html.
Les actions conjointes AGHIRIN‘MAN-CRIIRAD-SHERPA semblent avoir permis des
améliorations concrètes (fermeture des puits dont les eaux présentaient la plus forte
contamination radiologique, retrait de ferrailles contaminées), mais beaucoup reste à faire.
Si la protection de l‘environnement est véritablement une priorité du groupe COGEMAAREVA, il ne peut qu‘encourager l‘action courageuse et responsable de l‘un de ses salariés
qui se bat pour améliorer les conditions de vie des populations d‘ARLIT et faire passer la
protection de l‘Environnement au premier plan.
Renseignements : Bruno CHAREYRON / Laboratoire CRIIRAD : bruno.chareyron@criirad.org

* Commission de Recherche et d'Information Indépendantes sur la Radioactivité
WISE/NIRS Nu cl ear Moni tor, May 13, 2 005

NIGER: RADIATION EXPOSURE FEARED
In a follow up to investigative work carried out in 2004, CRIIRAD, an independent French
laboratory specializing in the monitoring of and protection against radiation, has
collected new data which suggests that areas surrounding two uranium mines exploited
by subsidiaries of French company Areva-Cogema were contaminated by dangerously
high levels of radioactivity.
(627.5687) WISE Amsterdam - Residents of Arlit, one of two desert towns in the North
of Niger specifically constructed to accommodate mine workers, had long been aware of
the various mysterious illnesses affecting some of their neighbours but when more
people began to get increasingly sick, residents turned to French NGOs to investigate.
The mines at Arlit and Akokan have been operated for some 40 years by the ArevaCogema subsidiaries, Somaïr and Cominak. When constructing the towns deep
boreholes were sunk to supply the 70,000 residents with drinking water but according to
CRIIRAD, not enough measures were taken to contain the radioactive gases when the
infrastructure was built. The exploitation of uranium, a dense metal, generates the
release of radioactive gases and dust into the environment, which should be carefully
controlled.
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Aghir In'Man, a local NGO led by Almoustapha Alhacen, a former mine worker of 27
years who fell ill with tuberculosis 10 years ago, already suspected a link between the
worsening health of the town's folk and the uranium mines and was determined to
discover what was responsible for all the illnesses. "…We have noticed…a lot of
diseases such as respiratory problems, tuberculosis, hypertension, difficult deliveries,
impotence, hair falling out, cataracts, and that people died with inflated stomach," he told
IRIN news agency.
CRIIRAD analysed samples of water, air, soil and scrap metals and found that water
samples contained from between 10 to 110 times higher levels of contamination than
considered acceptable by the World Health Organization. Bruno Chareyon, the nuclear
physicist who carried out the analysis, told IRIN that "The French multinational ArevaCogema and its subsidiaries ... released contaminated metal scrap from their site,
distributed water contaminated with uranium to the populations, left radioactive waste in
the open while desert winds may disperse them far away, disregarded internationally
recognised international norms for the protection against radioactivity". Chareyon also
said that a spill caused by a collision involving a truck carrying uranium ore last year was
not properly cleaned up resulting in radiation levels ten times higher than normal even
one month afterwards.
SHERPA, an NGO working to protect human and workers' rights against multinationals,
found that Arlit residents are suffering from a wide range of illnesses - including lung
cancer, tuberculosis, and various skin diseases - that could be attributed to the mining
activities but admitted that proving the uranium mine as the definitive source of the
contamination would be difficult without further research.
Unsurprisingly, the French multinational operating the mine has consistently denied the
allegations, and has attributed the high number of illnesses to the harsh desert climate.
"The most frequently observed maladies are allergic reactions that are characteristic of
desert zones because of the abundance of sand and dust," said Areva in a statement
issued on 25 April.
No protection for workers
After interviewing residents, workers and doctors in Arlit, SHERPA discovered that
international norms for the protection of workers had not been applied at the mines. No
protective measures were taken and no protective equipment or masks were made
available to stop workers being exposed to deadly gases. The organisation is
considering suing on behalf of the workers, many of which have suffered or died of
pulmonary or skin disorders, but knows this would be very difficult because medical
doctors, paid by the mining companies, were extremely reluctant to identify patients'
symptoms that could potentially be linked to mining.
"No cancer caused by exposure to ionising radiation has ever been found in the
hospitals in the region," according to the Areva statement though it did promise to carry
out independent research into the allegations.
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The French NGOs and the local population all agree that more research is needed, but
do not trust Areva to be impartial. Almoustapha Alhacen, who has set up the NGO Aghir
In'Man to increase environmental awareness in Niger, remains worried for the future.
Source: IRIN news agency, 28 April 2005; WISE/NIRS Nuclear Monitor 30 January
2004 (602.5570 "Independent Radiation Surveys at Niger Uranium Mines Obstructed")
Contact: Bruno Chareyon at CRII RAD, 471 av. V.Hugo, 26000 Valence, France
Tel: +33-4-7541 8250
Email: contact@criirad.org
Website: www.criirad.org

DOSSIER URANIUM / NIGER

ATOMIC GENOCIDE
AREVA‘S ENVIRONMENTAL RACISM ACTIVITIES.
Radioactive scrap metals from the mine are sold in local markets. This discovery was one of
many made by an independent French scientific research team (CRIIRAD) that visited Niger in 2003.
Special points of interest:
• Sahara could be littered with uranium
mines
• Caribou herd faces extinction due to
expanded uranium extraction
• Compensation must be expanded to all
uranium mineworkers
• Indigenous peoples across the world the
traditional target of atomic racism

Pictured is the
Photo: CRIIRAD
house of a uranium miner employed by Areva in Arlit, Niger. It is made of compressed metal drums left over
from mining findings also uncovered rocks outside the Areva-owned hospital were 100 times
more radioactive than normal background levels.
Despite this, Areva states in its own press materials that there is ―no contamination‖ of local drinking water.
Hospital doctors, paid by Areva, also insist that no one has ever died of a uranium mining-related illness.
But privately one doctor admitted they never diagnosed leukemia and pulmonary diseases that could be
linked to uranium mining because that could reflect badly on the mining company.
Although their equipment was confiscated at the airport upon arrival, the CRIIRAD scientists used pocket-sized
Geiger counters to take readings around the mining community. They measured local water supplies which were
found to be radiologically contaminated at 10 times the World Health Organization’s level for safe drinking
water.
The activists came together in Washington to inform legislators, students, the public and the press about the
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unfair targeting of indigenous peoples around the world with uranium mines and the dire health consequences of
such environmental racism.
The group spoke at a press conference at the National Press Club; met with the staffs of legislators on Capitol
Hill and addressed a lunchtime Hill briefing; held a public event and screening of Poison Wind by filmmaker
Jenny Pond, that tells the stories of sickened Native American uranium mine and mill workers; (two short pieces
from Al Jazeera English on the threat to nomadic Touareg from uranium mines in Niger were also shown ); and
Sidi-Amar Taoua, a Touareg from Niger, was one of several speakers who addressed a standing- room-only
crowd of 500+ at the PowerShift 2009 youth conference on climate change.

source: The Thunderbird (The Thunderbird, in Lakota tradition, is the Guardian of the
truth)
W W W. B E Y O N D N U C L E A R. O R G, Volume

1, Issue 1, Spring 2009

Sarkozy and Areva head to Niger to sign Touareg
"death warrant."
French president, Nicolas Sarkozy, and Areva
CEO, Anne Lauvergeon, will head to Niger at the
end of March to sign off on a contract that will
award Areva (85 percent owned by the French
government) the biggest uranium mine in Africa.
(Areva is attempting to construct seven EPR
reactors and a new uranium enrichment plant in the
U.S.) The Imouraren mine, which is expected to
produce 5,000 tonnes of uranium a year - mainly to fuel France's importdependent nuclear reactors - will force out the already threatened nomadic
Touareg population. Scarce water supplies in the Sahara region will be further
decimated by the new mine, compounded by the Niger government's decision to
award dozens of additional uranium prospecting contracts to international mining
corporations. The lack of water, much of which has already been radioactively
contaminated during France's 40-plus years of uranium mining in Niger, is
threatening the existence of the pastoral Touareg. Their efforts to block further
mining have been met with human rights atrocities carried out by the Niger
government and documented by Amnesty International. The Imouraren mine,
which could contribute to the complete depletion of the area's water supply within
decades, is effectively a death sentence for the Touareg whose agrarian
practices depend on the fragile Sahara ecosystem already also under assault
from climate change. The French anti-nuclear network of 840 organizations Sortir du Nucléaire - will hold a press conference on March 26 in Paris to protest
the Imouraren deal and the continued human rights violations caused by uranium
mining in Niger and in which the French government and Areva are clearly
complicit. For more on Areva's activities in Niger, see the Atomic Discrimination
page.
http://www.beyondnuclear.org/atomic-discrimination.html
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Lire la note explicative CRIIRAD sur ce dossier (pdf)

AREVA : double lauréat
des Oscars de la honte
Mercredi 23 janvier 2008 : remise à Davos, en marge du forum économique mondial, des Public Eye
Awards 2008. Ces distinctions sont décernées depuis 7 ans par des ONG aux entreprises dont le
comportement social et écologique est jugé particulièrement néfaste.
Cette année tous les citoyens étaient invités à voter également pour remettre leur propre prix (le Public Eye
People‘s Award).
Le groupe AREVA est arrivé largement en tête des 2 classements!



Lire le communiqué de presse CRIIRAD du 23 janvier 2008
Lire la transcription de l'allocution de M. Almoustapha Alhacen, président de l'association
nigérienne Aghir in man, invité d'honneur de la cérémonie de remise des prix le 23 janvier à Davos
(pdf).

Venue exceptionnelle en France
de M. Almoustapha Alhacen
Suite à sa venue en Suisse, en Allemagne et aux Pays-Bas, M. ALHACEN sera présent en France, les 30 et
31 janvier 2008, à l‘invitation de la CRIIRAD qui a mis en place à sa demande depuis 5 ans, un partenariat
scientifique avec son association. Il témoignera des conditions d'exploitation des mines d'uranium dans son
pays lors de 2 événements :


Conférence de presse le mercredi 30 janvier 2008, à 15h30, dans les locaux de la CRIIRAD (3è
étage immeuble Cime, 471 av. Victor Hugo à Valence). Pour plus de précisions vous pouvez écrire
un mail au service Communication de la CRIIRAD.



Projection-débat à 20h30 le 30 janvier 2008 à Valence, où interviendront :
- M. Almoustapha Alhacen, président d'Aghir in man
- M. Bruno Chareyron, responsable laboratoire CRIIRAD
- M. Xavier Renou, administrateur Réseau Sortir du Nucléaire
- Melle Cécile Chamberland, étudiante ayant réalisé un stage au Niger.
> Lire l'invitation CRIIRAD

Vidéos tournées au Niger
> Visionner l'extrait du film "Nucléaire, une pollution durable" sur les conditions d'exploitation des mines
d'uranium au Niger.
Réalisation : Dominique Berger ; production et co-scénario : Paul Lannoye.
- Partie 1 :
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- Partie 2 :

En savoir plus :
- 2003 - 2006: actions CRIIRAD & SHERPA (Niger)
- 4 avril 2007 : SHERPA, la CRIIRAD et Médecins du Monde dénoncent les conditions
d'extraction
de l'uranium en Afrique par les filiales du groupe AREVA (Niger et Gabon)
- Mai 2007 : remblais radioactifs dans les rues d'Akokan (Niger)

NAMIBIA
Trekkopje Uranium Project
Trekkopje deposit data
License granted for Trekkopje uranium mine
On June 17, 2008, Namibia's mining ministry granted the license for Trekkopje, some
300 kilometres (190 miles) west of the capital Windhoek, said Iain McPherson, manager
of Areva's local subsidiary UraMin. Construction for the 750 million dollar (483 million
euros) project would begin immediately, he said. "Production is planned towards the end
of 2009," he added. "We will process 100,000 tonnes of ore per day to extract about six
to eight million pounds of uranium per annum [2308 - 3077 t U/a]." Trekkopje will be the
largest uranium mine in the world, McPherson said, creating jobs for some 800 people.
The mine will have a lifespan of some nine years. (AFP June 18, 2008)
Trekkopje uranium mine to open in July 2008
UraMin will open its uranium mine at Trekkopje in July 2008, Managing Director Bert
Leathley said this week. The firm expects to export its first yellow cake at the end of
2009 through Walvis Bay, Leathley told the Economist. He said US$920 million will be
spent on capital expenses to bring the mine into production. The company expects to
produce 8.5 million pounds of uranium oxide [3269 t U] per year, making it Namibia's
biggest uranium mine. Leathley however said that the export markets for the uranium
oxide were yet to be confirmed.
The firm was currently in discussions with NamPower over power supply, he said.
NamPower is faced with a deficit in supply and recent press reports have indicated that
power supply to new mines may only be available in 2009. Leathley also said the
desalination plant, which is being jointly built with NamWater, will be completed in the
second quarter of 2009. (The Namibia Economist Feb. 15, 2008)
Lichen fields at risk from pipeline required for Trekkopje uranium mine project
The pipeline that will connect the proposed Trekkopje uranium mine to the desalination
plant planned at Wlotzkasbaken will traverse unique lichen fields only found in this area.
Prof. Dr. Norbert Juergens, head of the BIOTA-Africa Project , raised concern about
the future of the worldwide unique lichen fields. Juergens demanded that the new
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environmental law rather must assure the sustainability of the lichen fields. (Allgemeine
Zeitung Dec. 20, 2007)
UraMin to sell 35% of uranium output to China
State-owned Chinese firm, Guangdong Nuclear Power Corporation, has struck a
contract with French nuclear giant, Areva, to buy 35 percent of uranium mined at Areva's
Namibian based uranium mine in Trekkopje. Namibia's central bank said that take-off of
the uranium purchase agreement forms the core of Areva's plans to pump US$750
million into developing one of the world's largest uranium mine, the Trekkopje uranium
project in Namibia. (APA Oct. 1, 2008)
China's global quest to secure uranium supplies received a boost when Areva , the
French nuclear company, agreed to supply African uranium for at least the next 14
years. Areva will also build, operate and supply two nuclear reactors in the southern
province of Guangdong.
The $12 billion deal with state-owned China Guangdong Nuclear Power Corp
(CGNPC) included at least 23,000 tonnes of uranium on top of an annual supply of
about 600 tonnes to the two reactors. Under the deal CGNPC agreed to buy 35 per cent
of the uranium production of UraMin, a Canadian mining company with uranium deposits
in South Africa, Namibia and Central African Republic, which Areva bought in
September 2007 for $2.5 billion. (Financial Times Nov. 26, 2007)
Areva signs contract on construction of desalination plant for Trekkopje mine
project - even before environmental assessment and feasibility studies concluded
On Nov. 23, 2007, Namibia's water utility Namwater and UraMin signed an agreement to
build a 250 million Namibian dollar (nearly US$40 million) sea water intake and brine
disposal pipeline to support a 715 million Namibian dollar (US$110 million) sea water
desalination facility. It will be located in the coastal town of Swakopmund.
"The facility will supply water to UraMin's proposed Trekkopje mine as well as to
Namwater's clients in the coastal areas of Namibia," Vaino Shivute, chief executive
officer of the water utility, told reporters. Shivute said they expect to produce 45 million
cubic meter of water a year, with 25 million cubic meters earmarked for Namwater
clients and the rest going to UraMin, whose uranium mine is expected to come on line in
early 2008. (AP Nov. 23, 2007)
Areva has no scruples about taking advantage of Namibia's very special
regulatory regime: Draft Environmental and Social Impact Assessment Report for
Trekkopje Uranium Project available for comment - for just two weeks
The mine is to work the Klein Trekkopje deposit which is approximately 15 km long by
between 1 and 3 km wide and is located in the Namib desert 35 km north of the Rössing
mine. The deposit is located at very shallow depth; it extends to a maximum depth of 30
m and is covered with a layer of topsoil and overburden that is just 1 m to 2 m thick.
The proven and probable reserves are 49,952 t eU3O8 [42,359 t eU] at a grade of 126
ppm eU3O8 [107 ppm eU] - that is less than half of the grade at the Rössing mine.
Ore is to be mined from the open pit at a rate of 100,000 tonnes per day. The ore is
crushed and then stacked on a heap leach pad with a capacity of 30 million t of ore and
covering an area of 2.2 square kilometers, where it is leached with a sodium
carbonate/bicarbonate solution. After leaching, the spent ore is placed on waste dumps
and/or back in the pits, and fresh ore is placed on the heap leach pad.
The mining and processing cost is estimated at US$ 55.00 per lb eU3O8 produced.
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The mine will require 20 million cubic meters of water per year which is to be supplied by
a desalination plant to be built at the coast at Wlotzkasbaken.
> Download:




Report of the Environmental and Social Impact Assessment, Trekkopje Uranium
Project, Erongo Region, Namibia, Draft for Public Review, November 2007:
Uramin Inc. or Turgis Consulting (Pty) Ltd
Report of the Environmental and Social Impact Assessment, Trekkopje
Desalination Project, Erongo Region, Namibia, Draft for Public Review,
November 2007: Turgis Consulting (Pty) Ltd

Concerns raised over proposed desalination plant for Trekkopje uranium mine
project
In a convention held in Swakopmund by Turgis Consulting (Pty) Ltd on Aug. 24, 2007,
citizens raised their concerns over the proposed desalination plant for the Trekkopje
uranium mine project. The concerns included the availability of power for the plant, the
plant location near the protected lichen fields, the cumulative impact of any further
desalination plants necessary for up to eight further uranium mines proposed in the area.
(Allgemeine Zeitung Aug. 8, 2007)
Earlier, the Ministry of Fisheries & Marine Resources had called for an analysis of the
impact of the plant's brine releases on the aquaculture planned in the area.
Environmentalists feared the pipeline would present a barrier to game migration in the
area; they demanded that at least parts of it be buried in the ground. (Allgemeine
Zeitung Aug. 23, 2007)
Uramin invites tenders for construction of desalination plant for proposed
Trekkopje mine
Uramin Inc. is inviting tenders for construction of a desalination plant to be built near
Wlotzkasbaken. The plant is required for Uramin's proposed Trekkopje uranium mine
(for which no mining license has been issued yet). (Allgemeine Zeitung June 27, 2007)
Uramin plans to use in-pit heap-leaching for mining of Trekkopje deposit
In its Preliminary Assessment of April 26, 2007, Uramin discloses the proposed mining
and ore processing scheme for the Trekkopje mine: Uramin wants to mine the ore in
open pits, crush it, and then place it back in the pit for acidic and/or basic heap leaching.
> Download Preliminary Assessment of April 26, 2007 (2.6M PDF) (SEDAR)
Desalination plant for Trekkopje uranium mine project required
Namwater cannot supply sufficient amounts of water for the Trekkopje uranium mine
project. Therefore, Uramin plans to build a 15 million cubic meter per year desalination
plant near Wlotzkasbaken at the coast. (Allgemeine Zeitung April 5, 2007)
Trekkopje project update
Trekkopje, estimated to cost $500 million to build, is due to advance to trial mining in
2007 and to launch commercial production in late 2008. Work began in March 2007 on a
60000-ton heap leach pilot project.
Production is expected to start at 4.2-million pounds (1615 t U) in 2009 and rise to full
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production of 8.4-million pounds (3231 t U) a year by 2011. (Business Day March 30,
2007)
Uramin starts environmental impact study of Trekkopje uranium mine project
On Dec. 12, 2006, Uramin said it had started a mandatory environmental impact study of
the Trekkopje uranium mine project. Uramin planned to dig the Trekkopje mine by 2011,
ahead of projects in South Africa and the Central African Republic, it said. Trekkopje
would produce uranium for 15 years and employ 120 workers. (Business Report Dec.
13, 2006)
Exploration licences granted for the Trekkopje Uranium Project
On 23 November 2006, UraMin Inc announced that the Ministry of Mines and Energy in
Namibia has formally granted two exploration licences for the Trekkopje Uranium
Project.
Bankable Feasibility Study on Trekkopje uranium project started
On June 13, 2006, UraMin announced that SRK Consulting (US) Inc. ("SRK") has
begun a Bankable Feasibility Study ("BFS") on the Trekkopje uranium project in
Namibia. SRK envisage completion of the BFS in the second half of 2007 at an
estimated cost of US$7 million.
UraMin raises money for Trekkopje uranium mine project
UraMin Namibia (Pty) says it has raised US$60 million and in the process, has increased
its cash holding to around US$75 million. UraMin Namibia intends to use the money to
develop the Trekkopje project. The company has started extensive drilling to verify the
previous exploration results, which have been carried out by different companies since
1990. Neil Herbert, UraMin Namibia's financial director, said the feasibility programme
would be completed late this year or early next year. Herbert said once the previous
geological results have been satisfactorily verified, work will start to commission the new
mine by 2008. The company has made a preliminary estimate that the project will
require US$180 million. (Namibia Economist May 12, 2006)
Trekkopje uranium mine project delayed
Further public meetings have been suspended until problems with the supply of
electricity and water for the proposed mine have been resolved. (Allgemeine Zeitung
May 9, 2006)
Earthlife calls for more transparency in licensing process
Environmental group, Earthlife Namibia, is calling for greater public consultation between
government and the citizenry before the ministry of mines and energy approves the
establishment of the Trekkopje uranium mine.
Eathlife Namibia Director Berchin Kohrs told Nampa in an interview that her organization
is worried about the low level of transparency and an uncomfortable air of secrecy that
has recently surrounded the establishment of uranium mines in Namibia.
'We want this new mine to be transparent and to have no secrecy about their plans and
operations. We do not want to see our government approving the mining licence with the
same horrible speed that it did with the Langer-Heinrich mine. They must give the public
a fair chance to respond to the findings of the environmental impact assessment (EIA),'
said Kohrs. She said the construction of a uranium mine anywhere in Namibia should be
treated gingerly and any such mine must be seen as a national issue with consultative
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meetings held at all the major towns in the country. Earthlife is also demanding that the
whole uranium mining process, from construction to production and export, should be
monitored by an independent expert.
'These processes should be made as transparent as possible. All the processes involved
should be explained because we want to know more about the radiation exposure to
workers and residents, the mining activities' impact on the quantity and quality of the
water at the town (Arandis) as well as the mine's impact on the environment,' she stated.
(NAMPA March 13, 2006)
Uramin presents Preliminary Environmental Assessment
On March 6, 2006, Uramin Inc. presented the Preliminary Environmental Assessment for
the Trekkopje Uranium Project at a public meeting in the mining town of Arandis. The
assessment was prepared by Turgis Consulting (Pty) Ltd . The proposal foresees the
mining of 40,000t ore and 10,000 t overburden per day for at least 15 years. The water
supply of the proposed mine presents a major challenge. A further meeting will be held
in April 2006. (Allgemeine Zeitung Mar. 6, 2006)
The meeting was attended by approx. 200 people. Proponents welcomed the project in
view of the forthcoming end of the life of the nearby Rössing uranium mine. Concerns
were raised regarding environmental impacts and health effects for miners and
residents, but they could not be answered yet. Project Manager Daniel Limpitlaw said
"We're not even at the stage of doing a pre-feasibility study yet and the extent and
impact of the development can't be predicted right now." (Namibian March 8, 2006)

Valencia deposit
Valencia deposit data
Access road for Valencia mine may destroy heritage sites
A total of six archaeological sites could be destroyed to make way for a road from the
Valencia mine near Usakos to connect with the B2 highway between the capital and
Swakopmund. Uranium producer Forsys Metals Corporation has applied to the National
Heritage Council (NHC) of Namibia for a permit to construct another road from the mine
to connect with the highway.
It is this reason that prompted the NHC to issue a notice calling on the public to submit
written submissions that should be lodged within 14 days on the destruction of the sites.
The closing date is October 28, 2008. (Namibian October 17, 2008)
Namibia issues Mining Licence for Valencia uranium mine project
On Aug. 21, 2008, Forsys Metals Corp. announced that the Ministry of Mines and
Energy, Republic of Namibia, has granted the 25 year Mining Licence No.149 to
Valencia Uranium (Pty) Ltd, a wholly-owned subsidiary of Forsys, allowing full scale
development of the Valencia Uranium mining operation to proceed.
Forsys receives Environmental Clearance for Valencia uranium mine project
On June 4, 2008, Forsys Metals Corp. announced the Company's approval and
clearance by the Namibian Ministry of Environment and Tourism on both the
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Environmental Impact Assessment ("EIA") and the Environmental Management Plan
("EMP").
Forsys issues draft Environmental Impact Assessment for Valencia mine project
> Download draft Environmental Impact Assessment (EIA) and Environmental
Management Plan (EMP) for the Valencia Uranium Project, April 2008: Forsys ·
Valencia Uranium · Digby Wells & Associates
Court upholds water permit for Valencia mine project
A bid by the owners of an Usakos area farm to prevent the company planning to develop
the Valencia uranium mine from using large quantities of groundwater for the
construction of the mine failed in the High Court in Windhoek on April 18, 2008. Judge
Collins Parker dismissed an urgent application that Namib Plains Farming and Tourism
CC, a close corporation which owns the farm Namib Plains in an arid area some 50
kilometres southwest of Usakos, had filed against Valencia Uranium, Government, the
Ministers of Agriculture, Water and Forestry, Mines and Energy and Environment and
Tourism, and the owner of farm Valencia two and a half weeks ago. (Namibian Apr. 21,
2008)
Farmers challenge water permit for Valencia uranium mine in court
A decision by the Ministry of Agriculture, Water and Forestry to allow a planned new
uranium mine in an arid area southwest of Usakos to use large quantities of
underground water is being challenged in the High Court. The case questioning the
Ministry's decision to grant water abstraction permits to Valencia Uranium was filed with
the High Court on April 3, 2008. The case was filed by Namib Plains Farming and
Tourism CC, a close corporation that is the owner of farm Namib Plains, which is a
portion of farm Namib Plaas and is situated about five kilometres from Valencia. The CC
wants the court to order that Valencia Uranium may not extract groundwater from the
area for which it has been given water abstraction permits, and that these permits be
reviewed and set aside. (Namibian Apr. 9, 2008)
Farmers alarmed by water permit for Valencia uranium mine
Farm owners in the Valencia area in Namibia's central northwest are up in arms over
Government granting Forsys Metal's Valencia Uranium project a permit to extract 1,000
cubic metres of water a day. Although it is not a commercial farming area, there is major
concern about the impact Valencia's water extraction would have on the environment
and wildlife - especially in an area where ground water is scarce. The permit can be
withdrawn at any time, should the ground water level approach a critical level. Farmers
and other affected parties who have aired their concerns at several public meetings on
the subject are now questioning the transparency of the shareholders.
One of their concerns is the fact that the permit is valid from the date of the last meeting
held in Swakopmund on February 12, 2008. At that meeting, it had not yet been
disclosed to local people how much water the mine would need. Pierre Botha of Water
Sciences, who undertook the hydro-geological survey, said at the meeting that the water
pumps for the mine were not ready and that the issue would again be discussed with
local farmers when they were. The permit was however already valid on the day he
made these comments.
Initially, in April 2007, the company was quoted as saying it would require about four
cubic metres of water a day during its construction phase. This amount has gradually
increased - later it was said that the mine would need about 300 cubic metres of water a
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day. Now it is allowed to pump 1,000 cubic metres a day. The affected parties say there
is no meaningful data to justify this increase in demand. (The Namibian March 7, 2008)
Valencia uranium mine project receives permit for abstraction of local ground
water
On Feb. 25, 2008, Forsys Metals Corp. announced that the company has received
permits for the abstraction of local ground water for the Valencia Uranium Mine from the
Namibian Ministry of Agriculture Water and Forestry - Department of Water Affairs. The
permits allow the company to abstract up to 1,000 cubic meters of water per day. The
company is also continuing to work with the Namibia Water Corporation Limited, the
Namibia bulk water supplier, in refining the terms and conditions for the long term supply
of desalinated water to Valencia.
Mining license application lodged for Valencia uranium mine project
Valencia Uranium has already lodged an application for a mining licence with the Mines
and Energy Ministry. A ground breaking ceremony will be held at the end of 2007.
Production is expected to commence at the end of 2009, with the first delivery in 2010.
The mine is expected to produce 2.9 million pounds of uranium oxide [1115 t U] per
annum over an 11-year lifespan. (The Namibia Economist Nov. 2, 2007)
Korea Electric Power Co to participate in development of Valencia uranium mine
On Nov. 1, 2007, Forsys Metals Corp announced that it has entered into a Memorandum
of Understanding with Korea Electric Power Corporation ("KEPCO"). Pursuant to the
terms of the MOU, Forsys and KEPCO will discuss possible joint venture arrangements
for the future exploration and development of Forsys' Namibian uranium properties,
including its Valencia Uranium Property.
Forsys to apply for mining license for Valencia uranium mine project
Forsys plans to submit an application for a mining license for its Valencia uranium mine
project soon. The company hopes to begin construction in 2008; uranium production
could then begin at the end of 2009. At present, the feasibility study is still underway,
and the water supply for the mine is still unclear. (Allgemeine Zeitung Sep. 12, 2007)
Valencia uranium project Scoping Report EA and EMP
The Scoping Report for the Environmental Assessment (EA) and Environmental
Management Plan (EMP) of the Valencia uranium mine project is available for download:
> Download Scoping Report EA and EMP - Valencia Uranium Project, July 2007: Forsys
Metals Corp. or Digby Wells & Associates (Pty) Ltd
Forsys plans to mine Valencia deposit in giant open pit mine
Forsys plans to dig an open pit almost the size of the nearby Rössing mine, at ore
grades about one third of Rössing's. Forsys wants to mine 116.8 million tonnes of ore at
a grade of 0.119 kg U3O8/t (0.010% U). To get at the ore, 122.4 million tonnes of waste
rock have to be removed. The final pit will be 1,400 m long, 700 m wide, and 360 m
deep.
> Download Technical Report June 2007: Forsys (6.4M PDF) · SEDAR (1.8M PDF)
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Desalination plant for Valencia uranium mine project required
The proposed Valencia uranium mine will require up to 3 million cubic metres of water
per year - an amount the state owned Namwater probably cannot supply. Westport
Resources now is conducting investigations for the construction of a desalination plant.
The Valencia mine is to be designed as an open pit mine with a depth down to 350
metres and an annual production of 18 million tonnes of ore. (Allgemeine Zeitung May 3,
2007)
On May 18, 2007, Forsys Metals Corp. announced that it has received a water permit for
the desalination plant.
TV crew threatened with legal action for filming at public meeting on Valencia
project
Westport Resources Mining Group threatened to sue One Africa Television if it
broadcast material of a public meeting (held on April 23, 2007, in Windhoek) on the
Valencia uranium mine project. The Media Institute of South Africa (Misa) has expressed
concern about the apparent intolerance of media activities by Forsys subsidiary
Westport Resources. (Namibian May 2, 2007)
Forsys initiates Pre-Feasibility Study for Valencia uranium project
On Nov. 6, 2006, Forsys Metals Corp. announced acceptance of a Pre-Feasibility Study
proposal for the Valencia Uranium Project in western central Namibia offered by
Snowden Mining Consultants of Johannesburg, South Africa.
On May 16, 2007, Forsys announced the receipt of the Pre-Feasibility Study.
Preliminary Environmental Assessment for Mining of Valencia deposit completed
Eco.plan Namibia ("Eco.plan") has completed its Preliminary Environmental
Assessment for Mining report. This study, commissioned by the Company, had as its
main objectives to identify i) whether there are any potential fatal flaws to mining at
Valencia, ii) what environmental studies would be required prior to and during the life
cycle of a mining operation at Valencia and iii) what environmental monitoring activities
would be necessary. In its report Eco.plan identified those environmental studies and
environmental monitoring that would likely be required and concluded that "At this stage,
there do not appear to be any environmental fatal flaws in relation to the mining of
uranium at Valencia."
(excerpt from Forsys Metals Corp. release Feb. 8, 2006)

Langer Heinrich deposit
> View more recent issues
On March 18, 2007, the first shipment consisting of 4,202 kgs of uranium ore
concentrate U3O8 in 18 drums left the port of Walvis Bay, bound for the
Honeywell/Converdyn uranium conversion facility in Metropolis, Illinois. (ML071370379
)
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On March 16, 2007, the Langer Heinrich uranium mine was officially opened.
On Dec. 28, 2006, Paladin announced that the Langer Heinrich uranium mine has
produced its first yellow cake during commissioning.
On Nov. 23, 2006, Paladin announced a 9% increase in the uranium resources at
Langer Heinrich and the grant of an exploration license for the area located west of the
current project.
On Jan. 19, 2006, Paladin announced it has secured its first sales contract for a portion
of its yellowcake production from the Langer Heinrich Uranium Mining Operation,
scheduled for commissioning in September 2006. The sales contract with a major US
utility is for the purchase of 2,145,000 lbs U3O8 (829 t U) for delivery between 2007 and
2012 and is subject to finalisation of all necessary legal documentation.
Paladin's share placement sucessfully raised AUD$ 77 million (US$ 58 million). This
capital raising in addition to the project loan facility of US$ 71 million will provide Paladin
with all the necessary funding to complete development of its Langer Heinrich Uranium
Mining Operation, the Kayelekera Bankable Feasibility Study and also ensure sufficient
general working capital is available to advance other project opportunities.
The development activities at Langer Heinrich remain on schedule. The civil and
earthworks contracts have now been awarded and the construction camp to
accommodate 560 workers is nearing completion. (Paladin Oct. 21, 2005)
Members of the National Society for Human Rights (NSHR) protested at the occasion
of the groundbreaking ceremony of the Langer Heinrich uranium mine held on
September 15, 2005.
The Namibia Branch of the environmental organization Earthlife Africa criticized the
environmental and health hazards of the project. According to a report prepared by
German Öko-Institut on behalf of Earthlife, Paladin's Environmental Assessment
underestimates the radiation doses fourfold. Moreover, the proposed tailings
management concept would have serious flaws.(Allgemeine Zeitung Sep. 16, 2005)
> Download: Evaluation of selected aspects of the environmental assessment report for
the Langer Heinrich Uranium Mining Project in Namibia , Öko-Institut, Darmstadt,
September 29, 2005 (340k PDF)
On July 31, 2005 (after obtaining the mining licence), Paladin Resources Ltd published
the final Langer Heinrich Uranium Mine environmental assessment report on its website.
> Download Langer Heinrich Uranium Mine environmental assessment report , April
2005
The Namibian Minister of Mines has approved the granting of a 25-year Mining Licence
to Langer Heinrich Uranium (Pty) Ltd, wholly owned by Paladin Resources Ltd, allowing
full scale development of the Langer Heinrich mining operation to proceed. (Paladin July
27, 2005)
The uranium royalty related to the Langer Heinrich deposit was acquired by Redport Ltd.
on June 28, 2005.
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On April 20, 2005, Namibian environmental organisation Earthlife appealed to
government, politicians and all Namibian political parties to stop mining operations at
Langer Heinrich. The organisation's chairperson, Bertchen Kohrs, said in a press release
that mining uranium in the park not only poses health hazards but also environmental
concerns such as water contamination - one of the serious issues that have not been
addressed properly. (New Era April 21, 2005)
In October 2004, Paladin held public meetings at Windhoek (Oct. 20), Swakopmund
(Oct. 21) und Walvis Bay (Oct. 22) to present its Langer Heinrich uranium mine project.
> Download Minutes of the Langer Heinrich public participation meetings (October 2004)
(Softchem)
During the meetings, the need for a second uranium mine in Namibia was questioned.
The issue of the availability of water for the mine was also raised. While the draft
environmental assessment states that the mine's water need could not be calculated yet,
Paladin declared it at the meetings as one million cubic metres per year. According to
Paladin, water supplier NamWater had confirmed that there was sufficient water
available in the groundwater supplies of Kuiseb and Omdel deltas. However, several
people said that the current annual supply of 7 million cubic meters to the coastal areas
was already facing a severe strain, and the mine would increase the consumption by
15%.
The fact that the mine borders the Namib Naukluft Park and travel to and from the mine
to the coast would be via the existing C28 gravel road that runs right through the park,
gave rise to many questions from the residents. According to Paladin, the tenement
containing a 12 km stretch of ore body had been excised from the park earlier years
when exploration first started in the 1970s. However, the Desert Research Foundation ,
whose well-known executive director Dr Mary Seely attended the Windhoek meeting,
disputed that the land holding the uranium deposit had been cut off from the rest of the
park or that it had been deproclaimed.
The South African company Softchem is preparing the final environmental assessment
for the project until March 2005. A bankable feasibility study for the project is underway
and if all goes well the mine would be constructed from the second quarter of 2005.
(Namibian/Allgemeine Zeitung Oct. 25, 2004, The Namibia Economist Oct. 22, 2004)
The draft environmental assessment is currently available for inspection at the libraries
of Windhoek, Swakopmund and Walvis Bay. The public is invited to comment. Feedback
must be received by November 17, 2004.
> Download Paladin release Oct. 28, 2004 (PDF)
> Download Draft Langer Heinrich Uranium Project Environmental Assessment Report
(JavaScript must be enabled)
Paladin has completed the Pre-Feasibility Study on the Langer Heinrich Uranium Project
"the results of which justify taking the project to final feasibility determination. Current
analysis indicates the project is robust at US$14.00lb/U3O8 and able to support a 10
year mine life producing 1,000tpa uranium oxide at a low operating cost." (Paladin 19
Feb. 2003)
In August, 2002, Paladin Resources Ltd acquired 100% of Langer Heinrich Uranium
(Pty) Ltd, the Namibian company holding the Project rights.
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A pre-feasibility study at Acclaim Uranium's Langer Heinrich deposit is underway,
targeting a production start in March 2002. (The Australian, Nov. 1, 1999)

KAZAKHSTAN

Uranium production in Kazakhstan as a
potential source for covering the world uranium
shortage
World Nuclear Association Annual Symposium 2004, London
Moukhtar Dzhakishev
Let me thank you for the opportunity to speak to such a highly distinguished
audience. The report is about Kazakhstan and its potential in natural uranium
production. In my report I am seeking to demonstrate that Kazakhstan can and
should be one of the key sources for supplying world nuclear energy with natural
uranium.
It is not the first time that I have spoken to the world nuclear community. My
previous reports (presented at WNA and WNFM symposiums in 2001, 2002 and
2003) were devoted to global problems of natural uranium market development.
And I tried to draw the attention of the world uranium community to three very
important and quite evident facts:
Firstly, natural uranium mining capacities cannot satisfy reactor requirements.
Secondly, accumulated uranium inventories will be exhausted sooner or later.
Thirdly, the spot price does not reflect the actual problems and, on the contrary, is
capable of misleading all of us about the urgency of investments to be made in the
development of new mining facilities.
Judging by these facts, the conclusion is evident: one day nuclear power plants will
face a natural uranium shortage and it is not necessary to be a prophet to foresee
this. It is clear today that the key to the solution of the major problems of the
uranium market lies with the development of the potential of the uranium producers.
What are we experiencing in the natural uranium market at this time? Once the
price has gone up, the inventories holders have halted their sales, and the price
goes up a bit more. Michael Connor called this situation "The Perfect Storm". Maybe
some people are pleased to think that the situation in the natural uranium market is
a mere coincidence of many factors. But who knows what we will have after the
storm? Brightly shining sun? Or maybe the storm is caused only by anticipations of
uranium shortages? And maybe the real "storm", based on the actual uranium
shortages, has not yet come? I am afraid that "the real storm" may be ended with
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the Ice Age!
To answer the above question we estimated the capacities of all major uranium
mining centres. Based on the published materials and conversations with our
colleagues we tried to estimate the mining volumes which are possible under the
most favorable conditions. This estimate is provided in the Table 1.
Canada: It is expected that under the high price scenario, all Canadian mines,
including Cigar Lake ready for operation, will be optimally operating. We assume
that Cigar Lake will start providing output in 2007. According to our model,
production at McArthur River and Cigar Lake is coming up to the maximum licensed
output.
Australia: The Ranger deposit can produce 3800 tonnes, its reserves would be
exhausted by 2010, and this deposit should be smoothly replaced by putting
Jabiluka deposit into operation. The Olympic Dam mine will achieve an annual
output of 6900 tonnes of U by 2010. This is the maximum provided by the
operational license. ISL Australian deposits, especially Beverley, are not in a
position to produce over 1000 tonnes of uranium per year due to the lack of
necessary reserves.
Production in Russia would most likely not exceed 2500 tonnes, as well-known
Russian deposits would not be able to replace the reduction of output at the biggest
Russian operating uranium deposit Streltsovskoye.
Ukraine: Production in Ukraine will most likely cease by 2010.
Uranium production in Niger is relatively high-cost and would not allow the
expansion of the production capacities. Increase of the output above 2700 tonnes in
Niger is not expected in near future.
Namibia: It was announced that production at the Rossing deposit would be shut
down in 2007.
Currently, the total production of other countries (Czech Republic, Hungary,
Romania, Argentine, Brazil, and Pakistan) is 1840 tonnes. Having moderate
reserves, by 2010 they will keep their production at a level of 1900 tonnes at best.
Based on the above assumptions we conclude that mining of natural uranium can
be increased more than 1.3 times by 2010. But will it be enough to meet the
requirements of nuclear power plants?
In the Table 2 we compare our forecast of uranium production, which is higher than
officially available ones, and other possible resources, with IAEA's projections of
requirements in uranium.
It follows from this data that in 2010 the market would receive 5700 tonnes less
uranium than reactor requirements in the same year. Total uranium shortage from
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2004 to 2010 will be about 16 000 tonnes of uranium.
The disappointing conclusion follows that, if the efforts are not made, then "the
perfect storm" based on expectations of uranium shortage can grow into a real
storm with nuclear power plants facing an actual natural uranium shortage.
In my previous speeches I emphasized that I am not pleased by the prospect of a
uranium shortage situation. Mining enterprises do not have any other consumers
but nuclear power plants and the problems of nuclear power plants will finally
become our problems as well. Producers will have to increase their production,
because otherwise, in order to balance out demand and supply, the nuclear power
plants will have to reduce power generation, and that is not what we want.
Let us now look at the potential of Kazakhstan, since I believe that this potential is
enough to cover the oncoming shortage. Figure 1
Kazakhstan is situated in the centre of Eurasian continent and it has an area of
more than 2.7 million square kilometers. It is among the ten richest countries in the
world in natural resources.
Kazakhstan is the third country in the world for uranium production volumes, and
Kazatomprom is the fourth largest uranium producer in the world.
At present, the economy of Kazakhstan displays growth in production, increase in
foreign investments and currency reserves. The positive economic development of
Kazakhstan is closely tied to the steady banking system with its deposit insurance
mechanisms, effective structural reforms, fiscal policy and improved budget
planning quality. The National Fund was created with a basic function to decrease
the Kazakh economic dependence on the impact of negative external factors
caused by variations of the world prices for raw material resources.
By the end of 2004, the total public debt is estimated to remain at a generally
acceptable level of 12.3% of GDP, and within the next several years to continue to
be decreased by 1.5-2.0% of GDP annually. At the same time, macroeconomic
stabilization will go on, and in 2004 the price increase will comprise 6.4% and the
economy growth rate will be 8.8%.
The fact that in May 2004 the International Rating Agency "Standard & Poor's"
awarded Kazakhstan the second rating of investment class is confirmation of the
country's strengthening financial position, the improvement of management and
business spheres and the acceleration of structural reforms. In September 2002, the
International Rating Agency "Moody's Investors Service" increased the sovereign
rating of Kazakhstan up to the investment level. Kazakhstan is the first State among
CIS countries to obtain investment rating from two international rating agencies.
Table 3 Figure 2
Let us now have a look at Kazatomprom and its plan for uranium mining.
Approximately one-fifth of world uranium reserves are deposited in Kazakhstan.
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Total resources and reserves of uranium are over 1.5 million tonnes, over 1.1 million
tonnes of which can be mined by the in-situ leaching method. Figure 3
State owned National Nuclear Company KAZATOMPROM is the sole organization
for uranium mining, reprocessing, export and import operations on the territory of
the Republic of Kazakhstan. Today Kazatomprom is a Holding Company with the
following affiliates: Figure 4
1. Geological Company "Volkovgeology"
2. Mining Company – for natural uranium mining.
3. Metallurgical Company consists of three large plants of OJSC "Ulba
Metallurgical Plant", including:






Uranium production: Production of natural uranium concentrates, dioxide
powders and fuel pellets for VVER, RBMK and BWR reactors and other
services of nuclear fuel cycle. The plant has unique capacities for hard
uranium materials processing and it is certified for up to 20% enriched
uranium.
Beryllium production: It is one of three plants in the world that has a full
cycle of processing, starting from ore concentrate to beryllium metal, alloys,
master alloys and products therefrom.
Tantalum production: Processing of tantalum-niobium raw materials
according to the full technological cycle with production of a wide range of
high quality products, including capacitor powders.

1. Power Company "MAEC-Kazatomprom" supplies the "oil-rich" west of
Kazakhstan with electricity, heat and drinking water. There are three gas fuel
power plants and the largest sea-water desalination plant in the world
operating here. The company is undertaking the decommissioning of the first
commercial fast breeder reactor in the world (BN-350) with the assistance of
the US Department of Energy.
2. Social Company – "Kazatomprom-Demeu" will develop a social
infrastructure in the areas of Kazatomprom activities.
3. Research-and-Development Centre "Institute of High Technologies".
4. Joint ventures for production of natural uranium have been established with
partners such as Cameco, COGEMA, TVEL and TENEX.
Over 15 000 employees work for the Company and its annual turnover is above
US$300 million.
At present natural uranium is mined by In-Situ Leaching method in two uranium ore
provinces. Figure 5
Shu-Sarysu uranium ore province with uranium reserves of RAR, EAR-I and
EAR-II categories of about 900 000 tonnes. The uranium production in the ShuShu-Sarysu uranium ore province is carried out in the Uvanas, Eastern
Mynkuduk, Kanzhugan and Southern Moinkum deposits by Kazatomprom, and at
the Inkai and Moinkum deposits by our Joint Ventures with our Canadian and
French partners respectively.
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Syrdarya uranium ore province with uranium reserves of RAR, EAR-I and EAR-II
categories of about 230 000 tonnes. In this uranium province Kazatomprom mines
uranium in the Northern and Southern Karamurun deposits and a Joint Venture with
our Russian partner is starting its work at Zarechnoye deposit.
Dynamics of uranium production at our mines is as follows: Figure 6
After the crisis in 1996-1997, we managed to stabilize the situation and to provide
sustainable production growth. As you see, we succeeded in increasing production
volumes in spite of a steep fall in prices, the minimum point of which was in 2000.
We owe these achievements mostly to one of the most advanced mining
technologies – to the In-Situ Leaching method.
In-Situ Leaching is a method of ore deposits development without having to bring up
the ore to the surface by selective transfer of natural uranium ions into the pregnant
solution in place. Figure 7
This method is implemented through drilling wells through the uranium ore bodies,
injecting leaching solution into the ore bodies, bringing the uranium loaded solutions
to the surface and extracting uranium in the sorption IX (Ion-Exchange) vessels,
then adding acid to the barren solutions and their injection back in the ground.
In-Situ Leaching is the most attractive method of uranium production from the
standpoint of operational simplicity. In-Situ Leaching does not affect geological
conditions of the subsurface resources since the ore mass is not extracted. Total
area of an ISL facility with processing plant for 500mtU3O8/year, is 3-4 times less
than the area of a standard hydrometallurgical plant of the same capacity.
In the course of the In-Situ Leaching process, less than 5% of radioactive elements
are mobilized and moved out to the surface, compared to 100% in the conventional
uranium mining. Therefore, it is not necessary to build tailing ponds to store high
level radiation waste. It has been unambiguously determined that the natural
hydrogeochemical environment in the South Kazakhstan uranium deposits has a
unique capacity of self-restoration from the industrial impact. Due to the gradual
restoration of natural oxidation-reduction conditions, groundwater of the ore-bearing
aquifers are slowly but irreversibly restored to the pre-production state. We have
also developed a method of substantial intensification of this process, which would
accelerate the restoration ten times.
A result of 13-year monitoring at the Irkol deposit may serve as an example of
natural demineralization of residual solutions. Figure 8
Thus, the In-Situ Leaching method, which we use in Southern Kazakhstan, is
literally the lowest-cost and most environmentally safe mining technology among all
known.
Reserves in place and effective technologies are potentialities of Kazakhstan. Is it
possible to realize them in order to reduce the natural uranium shortage in the world
market? Let me turn from our potentialities to our plans. Especially as before
starting realization of our plans, we should get the appraisal of the world community
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in respect of their urgency.
The main point of the plan is rather simple – to increase production by another 7000
tonnes by 2010. For this purpose we plan to divide our best deposits, Mynkuduk,
Budenovskoye and Kharsan into several claims approximately with 30 000 tonnes
of uranium reserves in each. We will then plan to have a mine at each claim with a
capacity of 1000 tonnes, similar to the one which we are already building at the
eastern flank of Mynkuduk deposit. We also plan to set one more plant in the
southern flank of Inkai deposit. You can see the scheme of sites location in the
following figure. Figure 9 Figure 10 Figure 11
Each of the above claims is an independent unit for investment. The geographical
proximity of the properties makes it possible to adjust the number of employees,
maintain a common service centre and share the costs of infrastructure and logistics
between investors. Development of all seven claims will reduce the investments to
be made in the construction of electric power lines, water lines and the construction
of roads, refinery plants, etc.
Approximate costs for each mine on average will be US$70 million. US$420 million
will be required to put mines into operation and additional US$70 million will be
needed for infrastructure development – construction of roads, electric power lines,
etc. The approximate pay-back period is 8 years.
The economics of such undertaking, analysis of the financial possibilities as well as
risk assessment show that we should not start the program without guaranteed
sales. Before we can start working we must know whether our customers are
interested in it.
We suggest the following types of financing:





Prepayment of around 1000 tonnes of uranium is paid back by uranium
within 6 years. The loan interest rate is repaid as a discount in uranium price.
Actual participation of customers in the mine's development through
establishment of a Joint Venture; purchase of the participating interest; and
opening of a credit line.
Long-term contract for purchase of uranium. If there is a guaranteed volume
and a lower price limit in such a contract, then the deposit development will
be financed by banks.

The next question is quite logical: Why only seven claims? You can see that the
potential of the prospected deposits for double and even triple increase. We
carefully analyzed our capabilities and can assure you that for the next six years we
will be limited to this extent in human resources, materials supply, and infrastructure
capacities.
We are not limited in financial resources. In fact we plan to finance one claim from
our own funds, and the rest shall be financed by our partners and loans. Our
partners are China, Russia, South Korea, US and European companies.
Simultaneously we plan to develop a strategic partnership with our partners for the
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joint development of nuclear fuel production at Ulba Metallurgical Plant.
Despite the fact that all the mentioned claims have their owners, I think that
participation of other companies is also possible through the establishment of pools
with the consent of our existing partners. While the potential production from the
four mines already has their consumers, the uranium from the rest of the claims is
still uncommitted. And as I have repeatedly argued, we do not have any confidence
in the existing mechanism of spot pricing and I believe that we cannot start investing
with no long-term contracts providing us with an estimated pay-back period.
In Figure 12, you can see how much the uranium shortage will be decreased
through realization of our proposed program.
As you can see, by uniting our efforts we will be able to reduce the natural uranium
shortage and I kindly ask you to consider this report not as a storm warning but a
specific suggestion of joint development of the program that I have described. Its
implementation, as you can see from this diagram, will enable us to postpone the
real uranium shortage until 2010-2012, so that we will have more time to stimulate
uranium production at other deposits.
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An analysis of the joint report by the OECD Nuclear Energy Agency (NEA) and the
International Atomic Energy Agency (IAEA) entitled: "Uranium 2007: Resources,
Production and Demand"
The question of nuclear life cycle analysis in terms of energy inputs vs energy output is
probably irresolvable. The final inputs are well after the generation ends and by then
there will be little spare energy to manage the waste legacy. Even if the nuclear liabilities
fund is ample, it will not be able to command the means to deal with the residual
problems. The energy output depends on how long the operational cycles endure and if
the fuel runs out before the end there will be insufficient energy payback.
This is why the thrust of this argument focuses on the uranium fuel supply which clearly
has no chance of fuelling the so-called "renaissance". As nukes are shut down and
construction of replacements are delayed, supplies will eke out, but the expansion
envisaged will simply not happen. The "holy grail" of breeders is unattainable.
The nuclear lobby has won its case for the moment as the low carbon nature of nuclear
power is established in the media's and governments' minds as genuine. For a typical
response from the UK government see the following Appendix 2.
Introduction by Chris Sanders
The UK government's determination to press ahead towards a nuclear future for the
nation is a political posture that does not measure up to the facts on and in the ground.
As a strategy for distributing public money and patronage it may make sense. A lot of
money will flow long before any power does from the projected new fleet of reactors that
is planned.
Nothing demonstrates this better than the government's referencing the OECD/NEA and
IAEA's "Red Book", entitled Uranium 2007: Resources, Production and Demand in
support of its own nuclear power policy. SRA's energy analyst John Busby has taken a
close look at the Red Book, leading us to conclude that:
o The government's projections of global uranium supply are inadequate, inaccurate
and misleading.
o There is no reason to believe that sufficient stocks of uranium will exist in the future to
maintain existing levels of world and UK nuclear power generation, never mind forecast
increases.
o As with world oil stocks, the issue is not one of existence, but of existence in
sufficiently accessible concentrations so that the net energy input of the entire fuel cycle
is actually low enough to ensure a net positive energy return on energy invested to make
it worthwhile from an economic and social point of view.
In our view, the UK is facing outward towards an "energy cliff" that will be reached
possibly as soon as five years from now. North Sea oil and gas production is falling at
double digit rates; world conventional oil production is peaking (and, in our view, has
actually peaked); it appears that world uranium production has peaked (2005) a second
time, the first peak having been reached in 1980. Fully 40% of current consumption
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comes not from mine production but from falling stocks. There are only two major
projects worldwide at present, both of which are highly problematic from various
standpoints: engineering, energy requirements (high diesel burn rates), geo-politics and
security. In spite of intensive exploration efforts in recent years, no major finds have
occurred.
This has major economic, market and political ramifications. From an economic point of
view, a push to develop a "nuclear future" will divert scarce fuel and power resources
from more productive uses. The most practical marginal source of power generation is
from increased coal imports and coal power generation capacity rather than nuclear
power generation capacity that will stand idle for want of fuel. Politically, the West is
dependent on decommissioned Russian weapons grade uranium for its nuclear
program, a finite source in the best of times, undependable in view of Russia's own
declining uranium production, and geopolitically fraught.
But the bottom line is that the fuel simply won't be there.
Red Face Book, by John Busby
The "Red Book"[1] is a joint report by the OECD Nuclear Energy Agency (NEA) and the
International Atomic Energy Agency (IAEA) entitled "Uranium 2007: Resources,
Production and Demand" and is published every two years.
It claims to offer
"a comprehensive assessment of current uranium supply and demand and projections to
the year 2030." Also "available information on secondary sources of uranium is compiled
and the potential market impact of this material is assessed."
Though published in mid-2008 it "reflects information current as of 1st January 2007."
Global aspirations
A quick look in Google News putting "nuclear power" in the search box, shows that many
nations have aspirations for nuclear power. Oil-rich countries, realising that their main
asset is running "down", if not "out", are candidates for the nuclear "renaissance".
In 2008, there are some 439 power reactors operating providing 16% (372 TWh) of the
world's electrical generation, 35 are under construction, 91 are on order or planned and
a further 228 are proposed.[2] The operational lives of some are to be extended, while
many are due to be permanently shut down and decommissioned. However, taking all
this into account, the Red Book assesses that nuclear generation will rise by 80% from
the current 372 TWh to 663 TWh in 2030. (See Table 27 on pages 65 and 66 of the Red
Book)
The UK government wishes to see not just a replacement of its ageing reactors, but a
doubling of its nuclear generation as the current fleet goes into decline, providing in 2007
only 15% of the UK's electricity. It anticipates that the private sector will be able to raise
the finance for a new fleet. At the same time, the government has put up a fund[3] to
ensure that succeeding governments will avoid the costs of decommissioning and waste
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management a century later. For this optimistic belief to be realised, investors would
need to be assured that the fleet could be fuelled for its full operational life of 60 years.
When confronted with the evident impossibility of a secure supply of uranium for even a
fraction of the global nuclear aspirations, government agencies refer to the assurances
of the "Red Book", which concludes that "… sufficient nuclear fuel resources exist to
meet energy demands at current and increased demand well into the future". (See last
paragraph on page 89 of the Red Book)
The requirement is to fuel an expanding nuclear generating sector, not merely to
maintain the status quo. It has never been questioned if enough uranium exists; the
question is whether, as progressively ore grades decline, the aggregate of the energy
inputs into the subsequent nuclear fuel cycle exceed the energy in the produced
electricity. Unless there is a substantial net energy gain over the entire fuel cycle, the
initial capital expenditure and running costs will not be justified.[4]
There will be a "cross-over" point, where at a particular low ore grade the energy inputs
equal and then exceed the energy in the electricity produced. For a viable economic fuel
cycle, ore grades well above the "cross-over" grade will be needed to yield an
acceptable operational margin to justify the investment in mines, fuel manufacture,
generating plant, decommissioning and waste management.
The Red Book attempts to establish the extent of recoverable uranium resources
extractable at costs below US$40/kgU, US$80/kgU and US$130/kgU, from which
analysis it claims that resources of c. 3 million, 4.5 million and 5.5 million tonnes can be
exploited. It uses the criterion of less than US$80/kgU to create its Table 24 of world
uranium production 'capability' on page 48 (see below).
The parameter "resources recoverable at costs up to …" is not an appropriate criterion.
A particular resource needs to be assessed as to its ore grade and its local
circumstances as to the energy input required. For instance, the depth of the resource
below the surface determines the amount of overburden to be removed before reaching
the ore and the subsequent ratio of rock to ore to be mined and milled. The ore grade
also has an influence on the likely extraction yield, which decreases exponentially in
accordance with it.
However, there is little point in contending with the Red Book's assessment of the
ultimate recoverable resources; it has little relevance to the future of nuclear power as
the amount of 5.5 million tonnes is in any case inadequate to meet the global
aspirations. Following the Red Book's assessment of production 'capability', if taken up
by 2030 half would be 'recovered' and by 2050 the other half would have been extracted.
Primary and secondary sources
Uranium for the manufacture of nuclear fuel is currently derived from two categories of
supply, viz., 60% from primary natural uranium mining and 40% from secondary
sources, comprising "excess government and commercial inven-tories, down-blended
highly enriched uranium from the dismantling of nuclear warheads, re-enrichment of
depleted uranium tails and spent fuel re-processing".
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The Red Book warns that secondary sources "are widely expected to decline in
importance, particularly after 2013" and "reactor requirements will have to be
increasingly met by mine production". (See paragraph 4 on page 11 of the Red Book.)
If this were to be compared with oil supplies, it would mean that 60% came from wells,
while the other 40% was drawn from strategic stocks and re-conditioned engine sump
oil!
Uranium requirements to 2013
An impending crisis in supply arises in 5 years time when the secondary sources are
severely reduced from the equivalent of 25,000 tonnes down to 8000 tonnes per annum
of natural uranium.
As shown in Figure 17 of the Red Book (reproduced below), the world uranium demand
in 2013 is expected to be between 73,000 tonnes and 82,000 tonnes U per year. The
active mines in 2007 produced around 40,000 tonnes, so even if it is assumed that in
2013 they continue to produce the same 40,000 tonnes and the reduced secondary
supplies indeed amount to 8,000 tonnes, a further 25,000 tonnes to 34,000 tonnes of
increased annual production will be needed in five years' time to meet the demand.
Uranium requirements to 2030
The Red Book has estimated that the prospective nuclear fleet in 2030 will require
equivalent natural uranium production to increase to between 93,775 tonnes and
121,955 tonnes U per annum by 2030.
By 2030, the mines currently in production will have closed, so for the "renaissance" to
be fuelled - and assuming 8,000 tonnes of secondary supplies is still then available newly opened mines producing in aggregate between 86,000 tonnes and 116,000
tonnes a year will have had to be progressively opened from now until then. The Red
Book insists that "mine expansions and openings must proceed as planned" without
submitting the "plan" it insists should be met.
An acute supply problem is thus defined.
Production capability is not production
The Red Book defines production capability on page 396 as "an estimate of the level of
production that could be practically and realistically achieved under favourable
circumstances".
Table 24 on page 48 of the Red Book (reproduced below) shows a rising world uranium
production capability, from 54,370/56,855 tonnes in 2007 to 83,130/117,850 tonnes in
2030, assuming extraction costs to be below US$80/kgU. (The exactitude of this
analysis to within 5 tonnes is perhaps unwarranted.) This 'capability' table is derived
from responses from member countries currently producing uranium which were asked
to provide projections of their production capability through 2030. (See second
paragraph on page 46 of the Red Book.) If this 'capability' could be realised it would just
meet the production requirements through 2030!
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The Red Book does however find in the last paragraph on page 11, that "for production
to meet future demand, mine expansions and openings must proceed as planned and
production will have to be maintained at full capability"
The title of this section "Production capability is not production" is found as a sentence in
the last paragraph on page 85 of the Red Book, which admits that production has never
exceeded production capability. It therefore concludes that "the secondary sources will
continue to be necessary and uranium savings achieved by specifying low tails assays
at enrichment facilities".
So although the Red Book argues that the demand to 2030 can be met by a growing
production "capability", it is pessimistic as to whether sufficient mines will be opened to
supply it. A further analysis of the secondary sources and enhanced enrichment facilities
is necessary.
Secondary sources
The principle secondary source, the Megatons to Megawatts US-Russian deal is
complex. Russian enrichment tails are re-enriched to 1.5% U-235 (remaining as UF6
gas), into which a stream of ex-weapons highly enriched uranium (HEU) of 90% U-235
gas is injected to form a blended low enriched uranium (LEU) of 4.4% U-235 ready for
fuel manufacture, which is shipped in cylinders to the US. The deal, which supplies 50%
of the US nuclear fuel requirement, the equivalent of 10,000 tonnes a year of natural
uranium, ends in 2013.
It has been replaced (in February 2008) with another agreement which permits Russia to
supply 20% of US reactor fuel until 2020 and to supply the fuel for new reactors quotafree.[5] However, Russian primary production is in deficit and it may well have little to
spare after supplying its own stations and those of its nuclear allies, such as Bushehr in
Iran.
The US has also released and will release ex-weapons HEU for conversion to LEU and
for use in naval and research reactors. For power reactors, the Red Book anticipates a
gradual release of LEU over 25 years, which can be interpreted from the confused
discourse on this subject to amount to around 500 tonnes per annum of natural uranium
equivalent. There appears to be a certain reluctance to release this material, partly
because of its effect on the uranium market and perhaps because of a lack of
processing capability in the USA.
As there was over-production of natural uranium up to the early 1990s there are
inventories held by utilities, producers and governments, but the Red Book admits to
uncertainty in regard to the magnitude of these. By subtracting the amount consumed by
nuclear generators from the cumulative production, a figure of 625,000 tonnes U is
derived, the majority of which was used for weapons.
Some countries have acknowledged stock levels (See Table 29 on page 76 of the Red
Book, and reproduced below) amounting to around 40,000 tonnes natural uranium and
10,000 tonnes of enriched uranium (equivalent to 100,000 tonnes natural uranium). This
suggests that the equivalent of 140,000 tonnes remains in national stocks.
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Over the last 15 years a 25,000 tonnes demand deficit over primary production has been
filled by the secondary sources. Russian ex-weapons LEU has provided the equivalent
10,000 tonnes per year of natural uranium, so that the equivalent of around 15,000
tonnes a year has been drawn from inven- tories, from mixed plutonium and uranium
oxide fuel (MOX), from re-worked enrichment tails and reprocessed spent fuel.
From papers delivered to successive annual WNA symposiums and from the Red Book
analysis, it appears that the contribution of the secondary sources will reduce to around
8,000 tonnes natural uranium equivalent after 2013. However. The Red Book admits
"uncertainty remains" as to the level of inventories and the availability of uranium from
the other secondary sources. Even if half of the cumulative surplus of production over
power generation consumption could be deployed, i.e. around 300,000 tonnes, it would
provide for only 4 years of the prospective demand.
Having forecast the reduction in the contribution of the secondary sources after 2013, it
beggars belief that it nevertheless states that they will "continue to be necessary". (Last
paragraph, page 11 of the Red Book)
Additional separative work units
More use of natural uranium can be achieved by installing additional gas centrifuges, the
contribution of which is measured as "separative work units" (SWUs). The required U235 is just a little lighter than the U-238 occurring in natural uranium, so to increase the
U-235 content over that of the U-238, the small difference in atomic weight requires
cascades of centrifuges in which the proportion of U-235 is incrementally increased in
each individual centrifuge.
The use of additional SWU to make up deficiencies in uranium supplies was considered
in a paper delivered to the WNA 2006 Symposium by Dr Thomas Neff,[6] in which he
tried to pose an "equilibrium" amount of SWU respective to the price of uranium and the
cost of the SWUs. The problem is that the number of centrifuges (SWU) needed to
extract more U-235 from a decreasing tails content rises excessively. His conclusions
were inconclusive.
World Nuclear Association (WNA) reported production
World uranium production in 2005, 2006 and 2007 is compared in the following table
with the Red Book 2007 capability.[7]

Far from reaching its Red Book "capability", production in 2007 was only 73% of it.
Although the 5% reduction in the production in 2006 over 2005 was somewhat reversed,
the production level in 2007 was 1% below that of 2005.
Only Kazakhstan showed a significant rise in production, while Canadian production
continued its decline to 18.5% below its level in 2005. The drop of 20% in Australian
production in 2006 over 2005 was partially restored to 9.5% below that in 2005. The
production from Kazakhstan is mostly destined for China, Korea and Japan and denied
to US and European consumers.
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If the trend in Canada and Australia continues, as anticipated, this has great significance
to the US and France, the two major users with respectively 91% and 100% dependence
on imported uranium. The drastic reduction in the secondary sources in 2013,
particularly that of the Russian ex-weapons material to the US, will set both in
competition for dwindling supplies. The situation will reflect that in India, where nuclear
generation is running at half capacity for lack of uranium, in contrast to the estimated
increase in indigenous uranium production reported by WNA.
Areva, the French mostly state-owned station builder and nuclear fuel manufacturer
imports around 13,000 tonnes of uranium annually, 10,000 of which is for internal use,
with the remainder used to manufacture fuel for its external 'hegemony', which includes
the countries in which it has built and is building nuclear stations and the UK's Sizewell B
reactor. If supply fails to met demand in the near future, (as warned in the first paragraph
on page 12 of the Red Book,) the lights are most likely to go out in those countries
dependent on French production before those in France itself.
It can be presumed that once the deficient supply situation is better understood, the UK
will abandon its nuclear aspirations and will not be subject to another country's
hegemony!
Cigar Lake and Olympic Dam
It has been shown that between 86,000 tonnes and 116,000 tonnes of new primary
production is required in 20 years time. Two prospective mines - one in Canada and one
in Australia, the principle supplier countries - together could provide 20,000 tonnes of
annual production. There are no other prospective mines capable of producing at this
level.
If it goes ahead in 2011, the flooded Cigar Lake in Canada is expected to eventually
produce 7,000 tonnes a year. Meanwhile, the delayed Olympic Dam expansion project in
Australia (if it goes ahead as originally promoted) is expected to produce up to 12,720
tonnes a year in 2015, not 2013 as on page 47 of the Red Book.
The underground Cigar Lake mine requires constant ground refrigeration above and
below the workings to stem water ingress. This has to continue after the mine has been
pumped dry and production commences in 2011. The future of this mine, although
endowed with the world's highest ore grades, can only be considered as doubtful.
The Olympic Dam expansion as an open pit is dogged with low grades for all of its
combined ore containing copper, silver, gold and uranium. But worse, the resource is
below 350 metres and requires 4 years of prior excavation before the ore body is
reached and can be extracted. Australia is a net importer of diesel and the feasibility of
the project is prejudiced by the impossibility of pricing the necessary 6 million tonnes of
diesel needed to excavate the overburden, which must feature as a major capital cost.
Worse still, the owners are requesting permission to forego uranium extraction and to
export copper concentrate un-smelted, in which the uranium will be a contaminant.
China is the most likely recipient of the copper and may well be willing to extract the
uranium for its nuclear sector, denying it to Australia's present external customers.
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On the eventual success or failure of these two, the only major prospects in view,
depends the continuation of nuclear generation at its current level. Even so, more such
would be required to fuel the expansion envisaged.
The feasibility of the Olympic Dam expansion is considered in articles in SRA's Real
Resources Review, "The big hole " and "An even bigger hole".
Canadian individual mine production
The profile of individual mine production figures can be understood by plotting the
published results as below:

From the plot it can be noted that mines open, production rises and "platforms", then
declines and then closed. This was the case with the Stanleigh, Key Lake and Cluff Lake
mines, while the McClean and Rabbit Lake mines are in decline. Only McArthur River is
in full production so that the 18.5% fall in the total production in two years is clearly seen.
For production to have been maintained at its 2005 level, the new Cigar Lake mine
should have been initiated then; but, in fact, its projected start in 2007 would have been
too late. It is unlikely to open until 2011, if it starts at all; but if it does it will merely
replace the production from the McArthur River mine once it, in turn, has entered its
decline phase.
For production to be maintained, a succession of new mines has to be timely opened to
replace that from the closed mines and those with production tailing off; for production to
rise, the number of adequately endowed mines to be opened has to be much greater.
For Canada to achieve its Red Book production 'capability' of 19,720 tonnes per annum
in 2030, another two mines the size of Cigar Lake would have to be opened before then,
plus Cigar Lake itself, which by then would then be in decline.
The long-term perspective
In its Appendix D "The long-term perspective", the Red Book considers future prospects
and potential uses for nuclear power, but its "capability" analysis only encompasses a
period up until 2030. If reactors are commissioned in the UK from 2017 as planned, fuel
supplies must be guaranteed until 2077 and beyond to cover their anticipated
operational life of 60 years. The Red Book gives no view as to the uranium supply
situation for a critical half century from 2030.
A defensive OECD/NEA issued a press release on 3 June 2008[8] in which it led with
the following statement:
"There is enough uranium known to exist to fuel the world's fleet of nuclear reactors at
current consumption rates for at least a century …"
But this is not the world's requirement or even that proposed in the Red Book, which is to
add 37% to 78% of nuclear generating capacity to that in 2007 of 372 GWe, requiring
94,000 tonnes to 122,000 tonnes per year of natural uranium by 2030. In fact, the
current consumption rate is to be doubled.
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Given the anticipated expansion of nuclear capacity and the need to inform decision
makers of the security of fuel supplies, this opening statement heading the press release
is deceptively reassuring. Further down in the text of the release is an admission that the
secondary sources are in decline and the gap they fill needs to be supplemented by the
opening of new mines. The long lead times to bring in new production is indeed
mentioned, but the need to triple primary production within 15 to 20 years, while
accepting that the existing mines will be closed by 2030, fails to be highlighted.
There has indeed been a Klondike-like frenzy of exploration, but few new discoveries of
significance have been found. In Table 24 on page 48 of the Red Book (see below) the
progressive rise in annual 'capability' was assessed as the aggregate of the producer
country responses and are not based on an independent review. No reference is made
to economic "cut-off" ore grades in respect to the energy inputs needed and the
extraction yields at the lower end of the grade spectrum.
Apart from Cigar Lake and Olympic Dam, no potential mines of sufficient size have been
identified. Those mines that are near opening are incapable of fuelling the renaissance.
The Red Book has in fact given a pessimistic view of the likely take up of the 'capability'
it claims to have revealed, a view justified by the course of events.
The long-term perspective section is somewhat different in that it reviews possible
technological advances in fast reactors, hydrogen production for transport and recycled
fuel. It envisages nuclear energy availing for hundreds to thousands of years, while
failing to answer the question as to whether the nuclear "renaissance" of the scope
detailed in the press release and promoted ad nausea by the nuclear lobby can be
fuelled in the next twenty years up to 2030.
Dissentient conclusion
The Red Book, although issued in mid-2008 was in fact dated 1st January 2007. It failed
to record the actual uranium production figures for 2007 - now well passed. Had it done
so it would have revealed the stagnation: production in 2007 was 1% less than that in
2005. Indeed, 2005 may prove to have been the second and last peak year in global
uranium production.
Production in the two main supplier countries of Canada and Australia exhibited
catastrophic decline due to the normal rise in production, its peaking and subsequent
decline, exhibited in the life cycles of individual mines, the aggregate of which will
eventually form a final world production peak. The second in 2005 may have been the
final, the first occurring in 1980.
A shortage is supposed to lead to a rise in price, which in turn gives incentive to
exploration and exploitation. But decreases in ore grade, as characterised by those
encountered in Australia, require an increase in the ore quantity and its overburden,
requiring a parallel increase in the input energy. This is particularly significant in
Australia where diesel is a net import, so that its cost is a major factor in the size of the
prior capital expenditure and subsequent running costs.
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In comparison, the price of gold has soared, but even this massive rise has failed to
increase its production which peaked in 2001. The production costs due to lowering ore
grades and the rising price of diesel being the main factors.
The current increase in the price of oil, supposed to give incentive to investment in
nuclear power, has caused the capital costs of the new build and the price of its fuel to
rise beyond the financial parameters analysed so far. In a recession led by the oil price
hike, it is now beyond the capability of the private sector to finance a nuclear
"renaissance", if it ever was within it.
But if the private sector is brought to the verge of financing a new UK nuclear fleet by
political pressure, it will not be persuaded of the sufficiency of its uranium fuel if when
exercising its "due diligence", it examines the claims of the flawed Red Book and it will
demur.
Appendix 3
Figure 17 (Red Book page 86): Projected annual world uranium production capability
through 2030 compared with projected world reator requirements*

Sources: Tables 17 and 21
* Includes all Existing, Committed, Planned and Prospective production centres
supported by RAR and Inferred Resources recovermerable at a cost of <UD 80/kgU.
Table 24. (page 48): World uranium production capability to 2030 (in tonnes U/year, from
RAR and Inferred Resources recoverable at costs up to USD/kgU, except as noted) 2nd
reference link; 3rd reference link
A-II Production Capability of Existing and Committed Centres supported by RAR and
Inferred Resources recoverable at <USD 80/kgU.
B-II Production Capability of Existing, Committed, Planned and Prospective Centres
supported by RAR and Inferred Resources recoverable at <USD 80/kgU.
*

Secretariat estimate.

NA

Data not available or not reported.

(a)

Projections are based on reported plans to meet domestic requirements.

(b)

From resources recoverable at costs of <USD 40/kgU.

(c)

Data from previous Red Book.

Table 29. (page 76): Uranium stocks in countries that have reported data (tonnes natural
U equivalent as of 1 January 2007)
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NA Not available or not disclosed.
(a)

Government data only. Commercial data are not available.

(b)

Government stocks are zero in all categories. Commercial data are not available.

(c) The nuclear power utilities maintain reserves offuel assemblies sufficient for 7-12
months use.
(d)

A minimum of three years forward fuel requirements is maintained by EDF.

(e)

Holdings also include 3 500 t (V equivalent) of depleted V.

(f) A strategic inventory is maintained along with about one year's forward consumption
in pipeline inventory. (g) A three month's mmmstock of enriched fuel is generally
maintained at the Ignalina NPP.
(h)

Maintain one to two reloads of natural uranium at an enrichment facility.

(i) The government maintains a small stock of enriched uranium in the form of fuel
assemblies.
(j) Regulations require a strategic inventory of at least 611 tV be maintained jointly by
nuclear utilities.
(k) Government and utility stocks only; producer stocks amounted to an additional 11
197 tV but a mmm breakdown into amounts of natural and enriched uranium is not
available.

Sources
[1]. Uranium 2007: Resources, Production and Demand, A Joint Report by the OECD
Nuclear Energy Agency and the International Atomic Energy Agency. OECD, Paris,
2008 - ISBN 978-92-64-04766-2.
[2]. http://www.world-nuclear.org/info/reactors.html
[3.] The contribution by the developers into the "Nuclear Liabilities Fund" is not yet
defined. It should be initiated with a lump sum bond in case during the course of the
cycle the plant drops out, so that its levy on its generation (i.e. £/MWh) fails to continue
to augment the fund.
[4.] http://www.theleaneconomyconnection.net/downloads.html#Nuclear
[5.] http://www.commerce.gov/Newsroom/PressReleases_FactSheets/PROD01_005136
[6.] http://www.world-nuclear.org/sym/2006/neff.htm

159

[7.] http://www.world-nuclear.org/info/uprod.html
[8.] http://www.nea.fr/html/general/press/2008/2008-02.html
[NB: for an earlier overview of this subject by John Busby, See "Rip van Winkel Wakes,"
September 14, 2006.]

Annex 1
Chronology of uranium tailings dam failures
(last updated 6 Oct 2004)
(tailings releases without embankment failure not listed)

Date

(1994)

Location

Zirovski vrh,
Slovenia

Parent
company

Type of
Incident

Release

Impacts

Rudnik
Zirovski
vrh,
Gorenja
vas

ongoing
slippage of the
slope (7
million t) with
the "Borst"
tailings
deposit
(600,000 t) on
the top, at
velocity of 0.3
m per year
release of up
to 5 million
m3 of
contaminated
water into
subsoil

?

-

1994,
Feb.
14

Olympic Dam,
Roxby Downs,
South Australia

WMC Ltd.

leakage of
tailings dam
during 2 years
or more

1985

Lengenfeld,
Vogtland,
Germany

Wismut

localized dam
failure

?

minor

1984,
Jan. 5

Key Lake,
Saskatchewan,
Canada

Cameco
(67%),
Uranerz
(33%)

overtopping of
process water
reservoir, due
to poor
management

87,330 m3 of
contaminated
water

?

1979,
Jul.
16

Church Rock,
New Mexico,
USA

United
Nuclear

dam wall
breach, due to
differential

370,000 m3
of radioactive
water, 1,000

Contamination
of Rio Puerco
sediments up
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foundation
settlement

1979,
Mar. 1

Union Carbide,
Uravan,
Colorado, USA

tonnes of
contaminated
sediment

to 110 km
downstream

Union
Carbide

two slope
slides, due to
snow smelt
and internal
seepage

-

-

40 m3 of
tailings and
8,700 m3 of
liquid

"no offsite
contamination"

1977,
Apr.

Western
Nuclear,
Jeffrey City,
Wyoming, USA

Western
Nuclear

Tailings slurry
overtopped
the
embankment
because of
insufficient
freeboard
space,
considerably
less slope
than the
requisite 3
horizontal to 1
vertical, and a
loss in
structural
integrity
caused by the
melting of
snow
interpersed
with the fill
used to
construct the
embankment.

1977,
Feb. 1

Homestake,
Milan, New
Mexico, USA

Homestake
Mining
Company

dam failure,
due to rupture
of plugged
(frozen) slurry
pipeline

30,000 m3 of
tailings and
7,600 30,000 m3 of
liquid

no impacts
outside the
mine site

1976,
Apr. 1

Kerr-McGee,
Churchrock,
New Mexico,
USA

KerrMcGee

dam failure,
due to
differential
settlement of
foundation
soils

"minor
quantity"

?

1971,
Mar.

Western
Nuclear,

Western
Nuclear

dam failure,
due to break

?

"no offsite
contamination
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23

Jeffrey City,
Wyoming, USA

1971,
Feb.
16,

Petrotomics,
Shirley Basin,
Wyoming, USA

1967,
Jul. 2

Climax, Grand
Junction,
Colorado, USA

1967,
Feb. 6

1963,
Jun.
16

1962,
Jun.
11

in tailings
discharge line
7.6 m3 of
liquid

liquid lost to
unrestricted
area

tailing dike
failure of
unapproved
retention
system

1,200 12,000 m3 of
waste liquid

effluent
release into
Colorado river

Atlas Corp.,
Moab, Utah,
USA

auxiliary
decant failure,
overflow from
main tailings
pond
overflowed
aux. decant
system

1700 m3

Utah
Construction,
Riverton,
Wyoming, USA

The dam was
intentionally
breached and
a 2-ft depth of
effluent was
released to
prevent
uncontrolled
release of the
impoundment
contents
during heavy
rain

?

?

100 m3

tailings
released
reached a
creek and
some were
carried 25
miles to a
reservoir
downstream

280 m3

effluent
released did
not reach any
stream

Mines
Development,
Edgemont,
South Dakota,
USA

Union Carbide,
1961,
Maybell,
Dec. 6
Colorado, USA

secondary
Petrotomics tailing dike
failure

occured"

?

?

?

dam failure,
due to
unreported
causes

Union
Carbide

dam failure
from
unreported
causes
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1960

Gunnar mine,
Beaverlodge
area,
Saskatchewan,
Canada

Gunnar
Mines Ltd.

dam failure

1959,
Aug.
19

Union Carbide,
Green River,
Utah, USA

Union
Carbide

dam failure
during flash
flood

1958,
Apr.

1954

dam failure
after
earthquake
and heavy
rain

Mayluu-Suu
tailing #7,
Kyrgyzstan

Lengenfeld,
Vogtland,
Germany

Wismut

dam failure
during
flooding event

?

tailings release
into Lake
Athabasca,
creating
Langley Bay
tailings delta

8,400 m3

tailings and
effluent reach
a creek and
river

600,000 m3

a lot of houses
in the town
destroyed,
people were
killed, and the
tailings were
spread over 40
km down by
the river,
contaminating
flood plains
> View photo
(UNEP/GRIDArendal)

50,000 m3

tailings spread
4 km down by
the river,
create wetland
by damming
up

Sources:





United Nations Environment Programme - Industry and Environment:
Environmental and Safety Incidents concerning Tailings Dams at Mines, Results
of a Survey for the years 1980-1996, May 1996, 129 p.
United States Committee on Large Dams: Tailings Dam Incidents, Denver, CO,
November 1994, 82 p., ISBN 1-884575-03-X
U.S. Nuclear Regulatory Commission: Regulatory Guide 3.11.1, Rev. 1,
Operational Inspection and Surveillance of Embankment Retention Systems for
Uranium Mill Tailings, October 1980

(Note: a map of global uranium tailings locations is accessible at:
http://www.wise-uranium.org/umaps.html?set=tail)
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Technical note underpinning health and environmental concerns
The Radioactive Byproducts of Depleted Uranium (Uranium-238)
The chart given below lists all of the decay products of uranium-238 in their order of
appearance. Uranium-238 is also referred to as ''depleted uranium''.
Each radioactive element on the list gives off either alpha radiation or beta radiation -and sometimes gamma radiation too -- thereby transforming itself into the next element
on the list. When uranium ore is extracted from the earth, most of the uranium is
removed from the crushed rock during the milling process, but the radioactive decay
products are left in the tailings. Thus 85 percent of the radioactivity of the original ore is
discarded in the mill tailings.
Depleted uranium remains radioactive for literally billions of years, and over these long
periods of time it will continue to produce all of its radioactive decay products; thus
depleted uranium actually becomes more radioactive as the centuries and millennia go
by because these decay products accumulate.
The horizontal bar beside the name of each decay product indicates the "half life" of that
particular substance, measured on a logarithmic scale (each half-inch to the right
represents multiplication by a factor of one thousand).
Lead-206, the last element on the list, is not radioactive. It does not decay, and therefore
has no half-life.
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What is the ''half-life'' of a radioactive element?
The half-life of a radioactive element is the time it takes for half of its atoms to decay into
something else. For example, the half-life of radium-226 is 1600 years (as indicated on
the chart given above). Therefore, in 1600 years, one gram of radium-226 will turn into
half a gram of radium-226 and half a gram of something else (the radioactive decay
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products of radium). After another 1600 years have elapsed, only a quarter of a gram of
the original radium-226 will remain.
The quantity of any radioactive element will diminish by a factor of a thousand (1 000)
during the span of 10 half-lives. Thus, in 16 000 years, one gram of radium-226 will
decay into a milligram of radium-226 and 999 milligrams of other decay products.
Similarly, in 760 000 years, one gram of thorium-230 will be reduced to a milligram
(because of the 76 000 year half-life of thorium-230, which is indicated on the chart
above).

Source: http://www.ccnr.org/decay_U238.html
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

NUCLEAR INSECURITIES
This section of my submission also fills a major omission from the Justification
documentation: the environmental consequences of the theft of nuclear materials from a
new build reactor and the misuse of the stolen radioactive materials by the determined
adversary.
Elsewhere the likelihood and opportunities of the theft of inadequately secured nuclear
materials is discussed (eg see Chapter by David Lowry on nuclear security in ‗Nuclear or
Not?‘ Palgrave Macmillan, 2007). Here, the consequences are highlighted for the
environment. the government‘s civilian reslience and civil contingencies apparatus
(jointly shared between the Home Office and the Department for Energy & Climate
Change) does not give sufficient attention to the consequences of the terrorist use of
stolen nuclear materials, most likely in a so-called ‗dirty bomb‘, more technically a
‗radioactive dispersal device,‘ in the middle of a major urban area.

On 24 March 2009 The Home Office published a 174 page document, ‗Pursue, Precent,
Protect. Prepare‘ on the government‘s counter terrorism strategy. It contains a section
on the hazards posed by radiological weapons and nuclear material sin the wrong
hands. I would recommend DECC officials and ministers read carefully the following
extract :

Chemical, biological, radiological and nuclear
weapons and explosives (cbrne )
Part 2
The CBRN threat
12.03 Al Qa„ida is not the only terrorist
organisation which has tried to develop
CBRN weapons. Between 1993 and
1995, the Japanese cult organisation
Aum Shinrikyo tried to manufacture nerve
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agents, including sarin and VX, and
biological agents, including anthrax and
botulinum toxin. In 1995 Aum members
released sarin on the Tokyo metro killing
12 people. Shortly after Aum also tried
to release cyanide gas in a key
Tokyo station.
12.04 But Al Qa„ida is the first
transnational organisation to support the
use of CBRN weapons against civilian
targets and to try to acquire them. That
interest reflects their broader wish to
cause mass casualties, often using
suicide attacks. In an interview with
Al Jazeera in 1998, Usama bin Laden,
when asked if it was true that he was
attempting to acquire nuclear weapons,
said “…there is a duty on Muslims to
acquire them, and America knows today
that Muslims are in possession of such a
weapon, by the grace of God Almighty”176.
12.05 Al Qa„ida established facilities
in Afghanistan during the rule of the
Taliban to research chemical, biological
and radiological weapons and training in
the use of contact poisons was provided
to large numbers of Al Qa„ida members.
In 2001 Al Qa„ida held talks with two
disaffected Pakistani nuclear scientists
about acquiring or developing radiological
weapons177. By 2003 Al Qa„ida had
developed a device to produce hydrogen
cyanide gas, intended for use in crowded
urban spaces178. In 2004 Al Qa„ida
associated cells in the UK considered
the use of radiological devices179 and
in 2006 the leader of Al Qa„ida in Iraq
appealed for nuclear scientists to join
his group and to attack US bases in Iraq
using non-conventional weapons180. In
2007 Al Qa„ida in Iraq deployed a number
of explosive devices utilising chlorine
gas cylinders181.
12.06 The evolution of the Al Qa„ida‟s
CBRN weapons capability, and of
intelligence about it, was described in
some detail in the Review of Intelligence
on Weapons of Mass Destruction
conducted by a committee of Privy
Counsellors chaired by Lord Butler, in July
2004. That review quoted extensively
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from Joint Intelligence Committee (JIC)
conclusions about these programmes
and noted that many JIC judgements
The contest Strategy Page 127

were confirmed by discoveries made in
Afghanistan after the fall of the Taliban182.
12.07 Three other factors have
increased the risk that terrorists may
acquire CBRN weapons:
• There has been a significant increase
in the trafficking of material which can
be used in radiological weapons as
well as potentially in nuclear weapons.
This is a relatively recent phenomenon
directly related to the end of the Soviet
Union. Since 1993 the International
Atomic Energy Authority (IAEA) has
recorded over 1,300 incidents
of smuggling, theft, loss, illegal
disposal and possession, and sales
or attempted sales of nuclear or
radioactive materials183.
• The internet has made information
widely available on the technology of
CBRN devices and the materials which
might be used to develop them.
• CBRN materials can be used for
legitimate purposes, notably in nuclear
energy, medical science and biotechnology,
and the production and
use of these materials significantly
increases the risk that they may be
used by terrorist organisations.
12.08 There remains the further risk
that the deliberate or unwitting release
of information from state programmes
reaches terrorists and terrorist groups.
The activities of the AQ Khan proliferation
network highlighted the damage that
compromise of this kind can cause
(although there is no evidence that AQ
Khan talked directly to any terrorist
organisation184).
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According to a report in the Independent on Sunday for 16 March 2003 ministers had
drawn up secret plans to clear up to a million tons of contaminated rubble from London,
and to evacuate its population, after a catastrophic terrorist attack. That same year, so
concerned was IAEA Director General Dr Mohamed ElBaradei, in his Statement to the
58th Regular Session of the United Nations General Assembly on 3 November 2003,
stated bluntly: ―In light of the increasing threat of proliferation, both by States and by
terrorists, one idea that may now be worth serious consideration is the advisability of
limiting the processing of weapon-usable material (separated plutonium and high
enriched uranium) in civilian nuclear programmes - as well as the production of new
material through reprocessing and enrichment.‖
Two years later, in Madrid, the then UN Secretary-General Kofi Annan told an
international conference of some 400 anti-terror experts - meeting to mark the first
anniversary of Madrid‘s own major terror attack on its suburban rail system a year earlier
- that terrorists must be denied the means to carry out a devastating nuclear attack.
In urging UN member states to adopt the international convention on nuclear terrorism,
Mr Annan made this blunt statement: ―Nuclear terrorism is still often treated as science
fiction - I wish it were.But unfortunately we live in a world of excess hazardous materials
and abundant technological know-how, in which some terrorists clearly state their
intention to inflict catastrophic casualties. Were such an attack to occur,‖ he added ―it
would not only cause widespread death and destruction, but would stagger the world
economy and thrust tens of millions of people into dire poverty." (10 March 2005)
Here is a horrifying scenario painted recently by the sober finance sector magazine,
Business Week, to mark the fourth anniversary of ―9/11‖ taken from ‗New York Takes
Another Hit - It has been readying itself for a dirty bomb since 9/11, but... ‗(Business
Week. 19 September 2005)
―At 8:30 a.m. on a Tuesday morning, as commuters converge on Manhattan, an al
Qaeda operative explodes a dirty bomb outside the New York Stock Exchange. The
device, while not especially powerful, contains a radioactive payload -- in this case,
cesium extracted from radiological equipment that was stolen from a New Jersey
hospital by a sleeper working there as a lab tech.
The initial blast kills only a few dozen people, but radiation is quickly dispersed by the
prevailing winds. Minutes after the explosion, New York City Police officers arrive -- still
unaware of the real nature of the blast. But when a radiation detector in one officer's car
goes wild, it becomes clear that a dirty bomb has detonated in the financial center of
America's biggest city.
Word of the explosion reverberates throughout New York. Many residents panic -despite assurances from the mayor and police chief that contamination levels would
exceed government limits only in about 40 city blocks. And by 3 p.m., half of Manhattan
has tried to leave, clogging trains, highways, and bridges.
Six months later, the financial district remains largely off-limits, and the local economy is
limping along amid a cratering of business confidence, the collapse of the tourism
industry, and a property market in free fall. Economists put the eventual economic losses
at an astronomical $1 trillion….‖
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[Source: http://www.businessweek.com/magazine/content/05_38/b3951012.htm]
Here are two further relevant accounts:

Risk of radioactive "dirty bomb" growing
02 June 2004
Exclusive from New Scientist Print Edition.
By Rob Edwards

Enlarge image
Radioactive smuggling
The risk of somebody somewhere triggering a radioactive "dirty bomb" is growing,
evidence gathered by the UN's International Atomic Energy Agency suggests.
The IAEA's records, which it has released to New Scientist, show a dramatic rise in the
level of smuggling of radiological materials, defined as radioactive sources that could be
used in dirty bombs but not nuclear bombs.
In 1996 there were just eight of these incidents but last year there were 51. Most cases
are believed to have occurred in Russia and elsewhere in Europe. Smugglers target the
radioactive materials used in factories, hospitals and research laboratories, which are
not guarded as securely as those used by the nuclear industry.
Since 1993, there have been 300 confirmed cases of illicit trafficking in radiological
materials, 215 of them in the past five years. And the IAEA warns that the real level of
smuggling may well be significantly larger, citing reports of a further 344 instances over
the past 11 years which have not been confirmed by any of the 75 states that monitor
illicit trafficking.
A dirty bomb is designed to spread radioactive material over a large area by combining
radioactive material with a conventional explosive. It does not involve a nuclear
explosion and would be unlikely to result in many immediate deaths, but it could provoke
widespread panic and render buildings in the affected area unusable.

170

A terrorist attack using a dirty bomb is "a nightmare waiting to happen", says Frank
Barnaby, a nuclear consultant who used to work at the UK's atomic weapons plant in
Aldermaston in Berkshire. "I'm amazed that it hasn't happened already."
Sterilisers and irradiators
Preventing nuclear materials falling into the wrong hands is a huge problem. Over the
past 50 years, millions of radiation sources have been used around the world for
industrial, medical and research purposes. Most of them are only weakly radioactive.
But according to the IAEA there are more than 10,000 sources designed for
radiotherapy, each containing 1000 pellets of cobalt-60. Each pellet emits 100
gigabecquerels of radioactivity, enough to put somebody over their annual safety limit in
two minutes.
There are also tens of thousands of large radiation sources used by industry as gauges,
sterilisers and metal irradiators. The IAEA has expressed particular concern about the
security of hundreds of thermo-generators made in Russia and the US, in which the heat
produced by radioactive decay drives a generator to provide power in remote areas. Just
one of them can contain as much strontium-90 as was released by the notorious
Chernobyl accident in 1986.
The IAEA's smuggling figures do not include radiation sources that have simply gone
missing. An average of one a day is reported to the US Nuclear Regulatory Commission
as lost, stolen or abandoned.
The IAEA says there are still 1000 radioactive sources unaccounted for in Iraq. And of
25 sources stolen from the Krakatau steel company in Indonesia in October 2000, only
three have been recovered.
In Tbilisi, Georgia, a taxi driver, Tedo Makeria, stopped by police in May 2003 was found
to be carrying lead-lined boxes containing strontium-90 and caesium-137. And in
Belarus customs officials have seized 26 radioactive cargoes between 1996 and 2003,
six of them from Russia.
Radioactive mine
The only two known incidents that could be classed as radiological terrorism have
occurred in Russia. In 1995 Chechen rebels buried a caesium-137 source in Izmailovsky
Park in Moscow, and in 1998 a container of radioactive materials attached to a mine was
found by a railway line near Argun in Chechnya.
One brighter spot is that there has been a fall in smuggling incidents involving plutonium
and uranium, which could be used to make nuclear bombs. In 1992, 44 such incidents
were recorded. By last year the figure had fallen to three, possibly because the nuclear
industry has become more vigilant.
The increase in the number of confirmed incidents of theft and smuggling of radioactive
material might be due, at least in part, to better monitoring. Nevertheless, powerful
voices continue to warn of the threat of a dirty bomb attack.
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In 2003, Eliza Manningham-Buller, director-general of the UK's counter-intelligence
agency MI5, said a crude attack against a major western city was "only a matter of time".
(source: http://www.newscientist.com/article/dn5061-risk-of-radioactive-dirty-bombgrowing.html)
Preparing for a dirty bomb attack
BBC on line, Thursday, 2 August 2007
By Frank Gardner, BBC security correspondent, Chicago
The authorities in Britain and the US are preparing for the increasing possibility of a
radiological dirty bomb being detonated by terrorists.
Argonne super gel penetrates walls to draw out contamination; Pagers to detect
personal radiation exposure have already been issued to some ambulance services in
Britain.
A dirty bomb would use radioactive material wrapped around conventional explosive.
Although it is estimated that the inclusion of radioactive isotopes would cause very few
immediate additional casualties there could still be a major psychological effect, with
some people trying to flee the affected area and local businesses seriously damaged.
In the worst-case scenario, whole areas could be rendered uninhabitable for up to
several months or even years.
Dealing with a dirty bomb
But scientists are now developing a number of novel ways of mitigating the likely effects
of a dirty bomb. The aim, they say, is to minimise the effect on human lives.
"Today we see the use of home-made improvised explosive devices: tomorrow's threat
may include the use of chemicals, bacteriological agents, radioactive materials and even
nuclear technology," Dame Eliza Manningham-Buller, MI5 Director-General, said in a
speech in London last November.
Intensive research
At the United States' Argonne National Laboratories, hidden behind a guarded
perimeter, scientists in white protective suits burst out of a van and prepare to spray a
fine liquid plastic on to the surface of a wall.
"There's been a lot of research work but it has been escalating over the past few
months," says Sandra Bell, of the Royal United Services Institute
What is a dirty bomb?
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It is an exercise. The wall has not really been contaminated and the world has yet to
experience a dirty bomb for real.
But emergency planners are now training for when terrorists might one day detonate a
"Radiation Dispersal Device", or RDD.
Left unchecked, its after-effects could contaminate whole streets. Sandra Bell is an
explosives expert at the UK's Royal United Services Institute.
"The British government are getting increasingly concerned about an RDD," she says.
"We have a long history of getting prepared and there's been a lot of research work but it
has been escalating over the past few months."
Locking down radioactivity
Over at the Argonne laboratories, scientists are now spraying their plastic polymer gel on
to a wall. Jayne Shelton is President of the company that developed it.
"The purpose of this coating is to lock down radioactive particulates to prevent
contamination spread," he says.
"The two issues you have with a dirty bomb release are the spread of the contamination
and also the contamination of the public and first emergency responders.
"Ideally you'd have a fleet of vehicles on the ground that would be supplied with our
coating, have the spray equipment to disperse it over a large area.
"You'd also have aircraft to spray it on the top of the plume to lock it down to the surface.
And the whole purpose of this being to lock it down into a solid form such that when the
first responders come back in by foot or by vehicle there's no recontamination."
One of the problems with radioactive contamination is you can't see it.
So many emergency workers fell ill at Chernobyl in 1986 because they did not realise
how badly they were being radiated, in many cases fatally.
But scientists in the US have been working on ways to detect radiation immediately after
a dirty bomb.
" The technologies that we have developed will help decrease the panic and increase
the peace of mind and help with the clean-up, says"Jeff David, Interagency US
Technical Support Working Group
Under a bilateral deal, they are sharing their findings with Britain.
One of the more portable devices is the commercially available Sirad Personal
Dosimeter, as explained by Gladys Klemic from the US Department of Homeland
Security.
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"You'd carry this like an ID card," she says.
"In situations where there are high levels of radiation this central rectangle would darken,
the blue square can be used as a reference to see what the radiation levels are.
"If an emergency responder comes to an event and is carrying one of these he can
quickly check and see if he's been exposed to radiation."
Picking up the threat
The ocular scanner is another one of several prototype devices designed to cope with
the aftermath of an RDD.
Its development has been sponsored by the Interagency US Technical Support Working
Group, linked to the defence department.
We asked Jeff David, the group's deputy director, how these devices would work in a
real-life situation.
"If we're in a shopping mall and a bomb goes off, if you were injured you know it, it's
obvious," he says.
"You're bleeding from shrapnel. If it's an RDD, you may have received a lethal dose but
you don't know what you've been exposed to unless you're properly prepared in
advance, and the technologies that we have developed will help decrease the panic and
increase the peace of mind and help with the clean-up."
Funding battle
Finally, there is the Argonne super gel, a highly absorbent substance sprayed on to a
contaminated building.
It is designed to tackle the most dangerous radioactive materials that have penetrated
right into the concrete.
It literally sucks out the radioactive particles then removes them with a wet vacuum
before they are disposed of as radioactive waste.
In theory, that means a building can be decontaminated in days instead of waiting weeks
or even demolishing it altogether.
But here lies the problem: until terrorists actually detonate a dirty bomb, the funding for
dealing with one is thin on the ground.
Some equipment is now being distributed, in both the US and Britain, but privately
scientists question whether it will really be enough to cope with a full-scale radiological
disaster.
DEALING WITH A DIRTY BOMB
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Isotron spray
1 Plastic polymer sprayed over radioactive contamination seals it on to surface,
preventing further contamination
2 Hardened gel is then peeled from surface, taking surface contamination with it
Ocular scanner
3 Detects and identifies degree of contamination and gives a prompt read-out on screen
Argonne super-absorbent gel
4 Sprayed on contaminated surface and sucks out even deep-seated radioactive
particles
5 Gel retains radioactive material and is removed with a wet vacuum for disposal
Personal dosimeter
6 Rectangle in centre of device darkens if high radiation levels detected and indicates
extent of contamination
ANTI-DIRTY BOMB DEVICES
Bio-dosimeter assessment tool: available through US government
Ocular scanner: prototype
Argonne super-absorbent gel: seeking a commercial developer
Polymer isotron spray: commercially available
Sirad personal dosimeter card: commercially available
A new radiation pager is also being developed in the US
(source: http://news.bbc.co.uk/1/hi/technology/6925584.stm)
The following account demonstrates the actual reality, rather than the theoretical
possibility, of the dirty bomb threat.
Plot to hit UK with dirty bomb and exploding limos
Man admits plan to cause 'injury, terror and chaos' with synchronised strikes
Rosie Cowan, crime correspondent
The Guardian, Friday October 13, 2006
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A British Muslim yesterday admitted plotting mass murder through a series of terrorist
outrages in the UK and the US that were "designed to kill as many innocent people as
possible".
In one of the few major successes for anti-terrorist investigators since September 11,
Dhiran Barot, 34, also admitted planning to use a radioactive dirty bomb in the UK that
would have caused "injury, fear, terror and chaos", a court heard.
Among the other targets for the synchronised bombings were landmark financial
institutions in New York and Washington.
Another of his plans involved blowing up three limousines, packed with flammable gas
cylinders and explosives, in underground car parks somewhere in Britain. The locations
were not specified.
Prosecutors told Woolwich crown court how Barot, of Willesden, north-west London, was
arrested in August 2004 and how details of the plans to target a series of high-profile
buildings were found on a computer. Edmund Lawson QC, for the crown, said the
buildings included the International Monetary Fund and World Bank buildings in
Washington, the New York stock exchange and Citigroup headquarters in New York,
and the Prudential premises in Newark, New Jersey.
"These being plans ... to carry out explosions at those premises with no warning, they
were basically designed to kill as many innocent people as possible," said Mr Lawson,
outlining the basis of Barot's plea.
The plan to detonate limousines full of explosives and gas cylinders - the "gas limos
project" - was to form the "main cornerstone" of a series of attacks in the UK, added the
prosecutor.
Kenyan-born Barot, who moved to Britain with his Indian parents as a child and is
believed to have converted to Islam as an adult, also wanted to set off a dirty bomb
made up of radioactive material.
Mr Lawson said that, according to expert evidence, this would have been unlikely to
cause fatalities by itself, but was designed to affect about 500 people, and raise
widespread panic and social disruption.
"The project was, on its face, designed to achieve a number of further and collateral
objectives so as to cause injury, fear, terror and chaos."
Mr Lawson said three additional projects, including the dirty bomb plan, were designed
to be executed in a "synchronised, concurrent and back-to-back way" with the main gas
limos project. "The gas limos project was supplemented by three other projects which
were presented for consideration, the first being as it was described the 'rough
presentation for radiation or dirty bomb project'," said the QC. "The defendant's
expressed preference was that the radiation project was designed to be an independent
project on its own."
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The crown did not dispute claims from the defence that no funding had been received for
the plots, nor had any of what would have been the necessary vehicles or bomb-making
equipment been acquired.
Armed police stood guard outside the courtroom and prison officers surrounded Barot as
he appeared in the dock behind high transparent screens.
He had a short beard and was wearing a khaki-coloured zip-up sweater, black shirt and
jeans.
The court clerk said: "On count one of this indictment you are charged with conspiracy to
murder. The particulars of the offence being that on diverse days between January 1
2000 and August 4 2004, you conspired together with other persons unknown to murder
other persons. Do you plead guilty or not guilty?"
Barot stared intently ahead and showed no emotion as he answered: "I plead guilty." Mr
Lawson said Barot had indicated that he pleaded guilty in respect of count one against
him, which concerned both the US and the UK.
Barot had also faced 12 other charges: one of conspiracy to cause public nuisance,
seven of making a record of information for terrorist purposes, and four of possessing a
record of information for terrorist purpose.
In the United States the security authorities have been planning for the environmental
consequences for a considerable time, as this article demonstrates:
Agency Seeks Broad Standard for 'Dirty Bomb' Exposure
New York Times, November 8, 2005
By MATTHEW L. WALD
WASHINGTON, Nov. 7 - The Homeland Security Department, preparing advice on
responding to a "dirty bomb" attack, has concluded that cities and states should take into
account the cost of abandoning or cleaning up contaminated areas when deciding how
much exposure to radiation is acceptable.
The goal of writing "protective action guidelines" that do not set fixed numerical
standards for acceptable radiation exposure is to "balance protection with other
important factors," according to the advance text of the advice.
In contrast, the federal government has established precise standards for radiation
exposure involving workers in industrial settings and people who live near hazardous
waste dumps or nuclear power plants, whether operating or decommissioned.
A copy of the proposed text, which the department plans to publish in the next few
weeks in The Federal Register, was first published by Inside EPA, a trade magazine.
Government officials confirmed its central points on Monday.
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According to the text, if terrorists detonate a nuclear bomb or simply spread radioactive
material in the United States, they could overwhelm the nation's ability to clean up the
contamination or shelter all of the people who would have to evacuate.
The department plans to take comments for 60 days after publication, but the guidance
would go into force immediately upon publication.
One official who was involved in writing the guidance, Edward McGaffigan Jr., a member
of the Nuclear Regulatory Commission, said adopting overly strict rules "only aids and
abets Al Qaeda or any other terrorists."
When nuclear power plants are decommissioned, Mr. McGaffigan said, their owners
must clean them up to the extent that the potential dose of radiation to a member of the
public each year is equivalent to the amount of environmental radiation that the average
person is exposed to in two or three weeks.
Some sites have been cleaned up to a standard of 15 millirem per year. But, Mr.
McGaffigan said, people who work in some buildings made of granite, including the
United States Capitol, are exposed to substantially higher doses than that. "You don't
raze buildings if they have to be as hot as the Capitol is," he said, pointing out that
workers there absorb 100 millirem a year.
The new guidance calls for balancing the public health risk against the value of a
highway or crucial transportation structure or of a high-profile place. It also encourages
state and local officials to show flexibility.
People who oppose nuclear power argue that the new guidance is part of an effort by
the government to loosen health protections so the industry can more easily build new
reactors and dispose of its waste.
Officials say that in the days or weeks after an attack with a dirty bomb, which is a
conventional explosive with radioactive material added to it, officials at all levels of
government and members of the public will discuss what standards to use.
Government officials involved in drafting the document said it filled a gap in the existing
regulatory framework, which set the limits on waste dumps and power plants. The
federal government already offers some guidance on acceptable exposure for
emergency personnel during an attack, but not on what standards to use later, when the
contamination would be cleaned up and decisions made about reopening areas that had
been sealed off.
After officials simulated a dirty bomb attack in a five-day exercise in Seattle in May 2003,
they concluded that one problem was a lack of planning for long-term cleanup.
Mr. McGaffigan said representatives of different federal agencies participating in the drill
gave varying advice to the mayor about what had to be done before the affected area
could be reoccupied.
The new federal guidance is also meant to apply to a recovery after a nuclear bomb.
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(source:
http://select.nytimes.com/mem/tnt.html?emc=tnt&tntget=2005/11/08/politics/08nuke.html
&tntemail0=y)

Impact of detonation of small nuclear fission device
Should the terrorists be sufficiently skilled to make a crude nuclear explosive device,
here is a chilling account of the consequences, with its massive radioactive
contamination. This happens to be about a city in the United States, but there is a close
to 100% read-across to a British city:
Study Details Catastrophic Impact Of Nuclear Attack On US Cities
Article Date: 26 Mar 2007 - 22:00 PDT
A new study* by researchers at the Center for Mass Destruction Defense (CMADD) at
the University of Georgia details the catastrophic impact a nuclear attack would have on
American cities.
The study, which the authors said was the most advanced and detailed simulation
published in open scientific literature, highlights the inability of the nation's current
medical system to handle casualties from a nuclear attack. It also suggests what the
authors said are much needed yet relatively simple interventions that could save tens of
thousands of lives.
"The likelihood of a nuclear weapon attack in an American city is steadily increasing, and
the consequences will be overwhelming" said Cham Dallas, CMADD director and
professor in the UGA College of Pharmacy. "So we need to substantially increase our
preparation."
Dallas and co-author William Bell, CMADD senior research scientist and faculty member
of the UGA College of Public Health, examined four high-profile American cities - New
York, Chicago, Washington, D.C. and Atlanta - and modeled the effects of a 20 kiloton
nuclear detonation and a 550 kiloton detonation. (For comparison, the nuclear bombs
dropped on Hiroshima and Nagasaki were in the 12 to 20 kiloton range). Bell explained
that a 20 kiloton weapon could be manufactured by terrorists and fledgling nuclear
countries such as North Korea and Iran, while a 550 kiloton device is commonly found in
the arsenal of the former Soviet Union and therefore is the most likely to be stolen by
terrorists.
The study, which took three years to complete and appears in the current issue of the
International Journal of Health Geographics, combines data on the impact of the
devices, prevailing weather patterns and block-level population data from the U.S.
Census Bureau to provide a level of detail previously unavailable.
Among the study's findings:
* A 20-kiloton detonation would leave debris tens of feet thick in downtown areas with
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buildings 10-stories or higher. Roughly half of the population in downtown areas would
be killed, mainly from collapsing buildings. Most of those surviving the initial blast in
downtown areas would be exposed to a fatal dose of radiation.
* While the main effects from a 20-kiloton explosion would be from the blast and the
radiation it releases, a 550-kiloton explosion would create additional and substantial
casualties from burns. Such an explosion would superheat the blast zone, causing
buildings to spontaneously combust. Mass fires would consume cities, reaching out
nearly four miles (6.3 km) in all directions from the detonation site.
* A 550 kiloton detonation in New York would result in a fallout plume extending the
length of Long Island, resulting in more than 5 million deaths.
* A 550 kiloton detonation in Washington, D.C. would destroy hospitals in the District, but
its fallout plume would also incapacitate hospitals in Baltimore, nearly 40 miles away.
The researchers note that in all four cities studied, hospitals are concentrated in the area
most likely to be destroyed. Another weak link is the inability of the nation's hospital
system to treat the burn victims a 550-kiloton detonation would create. A 550-kiloton
detonation in Atlanta, the least densely populated of the four cities studied, would result
in nearly 300,000 serious burn victims.
"The hospital system has about 1,500 burn beds in the whole country, and of these
maybe 80 or 90 percent are full at any given time," Bell said. "There's no way of treating
the burn victims from a nuclear attack with the existing medical system."
Dallas acknowledges that the consequences of a nuclear attack would be grim, but
stresses that there are ways that tens of thousands lives could be saved.
"If a nuclear detonation were to occur in a downtown area, the picture would be bleak
there," Dallas said. "But in urban areas farther from the detonation, there actually is quite
a bit that we can do. In certain areas, it may be possible to turn the death rate from 90
percent in some burn populations to probably 20 or 30 percent - and those are very big
differences - simply by being prepared well in advance."
One intervention is to mount a public awareness campaign to teach civilians what to do
in the event of a nuclear attack. Since radioactive plumes move downwind, a person can
look up at the trees to see which way the wind is blowing and then flee perpendicular to
the wind. Because the plumes are significantly longer than they are wide, moving as little
as one to five miles perpendicular to the plume can mean the difference between life and
death. People in areas upwind of the detonation site, on the other hand, are safest
staying where they are.
"There are certain areas where people should flee," Dallas said. "But in most areas, it
would be much safer for people to stay put."
Dallas said today's hospital burn units provide exemplary but time consuming care to
burn victims, who typically arrive sporadically and in small numbers. A nuclear attack
would bring a sudden surge of patients, but the medical system could dramatically
minimize fatalities by training staff and equipping non-medical people to treat seconddegree burn victims in much larger numbers. Dallas said the focus must be on cleaning
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the wounds to avoid fatal infections, administering painkillers and then moving on to the
next patient. And all of this must occur in the field, since thousands of victims would not
make it to a hospital.
"Under the current system and in these extraordinary conditions, they're going to be able
to treat a hundred people well and not treat 99,900 people," Dallas said. "So we've got to
change those gears."
On April 19, Dallas will address the United Nations for the second time in as many years.
He will discuss options for repairing the crumbling sarcophagus surrounding the reactor
that triggered the Chernobyl disaster in 1986. He also will discuss the consequences of
a nuclear attack and what nations can do to prepare.
"We want to try to encourage people to pay attention to this, because it's not the end of
the world," Dallas said. "There are actually steps that one can take to save lives. But
we're running out of time."
* Vulnerability of populations and the urban health care systems to nuclear

weapon attack – examples from four American cities

International Journal of Health Geographics 2007, 6:5 (28 February 2007)
###

(source: The complete study is available online at: http://www.ij-healthgeographics.com/content/6/1/5)

Reproduced below ia relatively recent account of an academic initiative to counter the risk of dirty bombs
being developed.

Scientists call for defensive action over radiological
attacks
· Litvinenko murder could inspire new terror method
· More restricted access to some substances urged
The Guardian, Friday August 10 2007
by Julian Borger
A group of scientists warned yesterday that terrorists could learn from last year's murder
of Alexander Litvinenko to carry out radiological attacks on cities far more devastating
than a dirty bomb.
While a dirty bomb - using explosives to disperse radioactive material - would be unlikely
to kill more than a hundred people, the scientists argue, several hundred could be killed
if they swallowed or inhaled the material, like Mr Litvinenko, who drank tea laced with a
lethal isotope, polonium-210, in London last November.
In an article in the journal Survival, the three authors from King's College London call on
the government to take precautionary measures, for example restricting access to
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radioactive materials which are now commonly available and easy to dissolve in water,
allowing them to be sprayed over a large number of people.
"Terrorists have already shown considerable interest in acquiring 'dirty bombs'. They
may now try to replicate the murder of Litvinenko on a larger scale, or contrive other
means to place radioactive sources inside, or in direct contact with, their victims," warns
the article in Survival, a quarterly published by the International Institute for Strategic
Studies.
The authors call such methods I3, for inhalation, ingestion and immersion. One of the
writers, Peter Zimmerman, a nuclear physicist, said yesterday that a well-planned
radiological attack "would be capable of killing several hundred, maybe upwards of a
thousand, and paralysing a city without any question at all."
The article does not provide details of the most devastating method of attack the authors
have conceived, for security reasons, but Professor Zimmerman described one scenario
using a water-soluble radioactive isotope widely used in hospitals and industry: "I can
then tap into the anti-fire spray in a theatre, and if I can trigger the spray, I can soak
everyone in the room."
Polonium-210, which was used in Mr Litvinenko's murder, is even more deadly because
it emits alpha radiation, which is not picked up by radiation sensors.
The King's College scientists also believe that an I3 attack would inspire more terror than
a chemical or biological or even a dirty bomb attack, because of public horror that the
radioactive material could be widely dispersed before it became clear the attack had
taken place.
Another of the authors, Brooke Rogers, a social psychologist who is working with the
Home Office to help prepare the government response to such an attack, said: "People
are less afraid of a biological attack, like the plague, because they believe it can be
treated."
She said an intensive information campaign was necessary to keep the public informed
and prevent panic. Prof Zimmerman argued other steps could be taken, making
industrial and medical radiation sources much harder to come by. For example, the
production of the water-soluble radioactive isotope in powdered form should be stopped,
and replaced in hospitals and factories with a glassy non-soluble variant.
ENDS

*Dr David Lowry is an independent research consultant with specialist knowledge of UK
and EU nuclear & environment policy, and is a member of the Nuclear Waste Advisory
Associates.
He is one of three co-authors of a book, ‗The International Politics of Nuclear Waste‘,
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covering France, Germany, Sweden, UK and USA, (Macmillan press,1991), and a
contributing author of chapters on UK nuclear waste policy and nuclear materials
insecurities, in ‗Nuclear or Not?‘(Palgrave Macmillan, 2007).
Since 1992, David Lowry has prepared over 8,000 parliamentary questions for UK MPs,
and MEPs from UK, Ireland and Germany, drafted motions for resolution, speeches and
articles on their behalf, suggested amendments to Euro-Parliament reports and
researched, drafted and steered through to successful European Parliament Plenary
Assembly endorsement two committee reports. Up to the 1997 UK General Election
David Lowry acted as policy adviser and researcher for former UK environment minister
Michael Meacher MP (when he was shadow Secretary of State for Environmental
Protection). In 2000-01 he was a contributing author to a major report on the
environmental and health implication of nuclear reprocessing at La Hague & Sellafield
for the Science & Technology Options Assessment (STOA) programme of the European
Parliament (2000-01), acted as a contributing editor of Plutonium Investigation (www.puinvestigation.org 1999-00) and contributed to an international scientific and policy study
project on plutonium fuel (International MOX Assessment IMA Project 1995-97).
He has lectured for several summers on Energy at an MSc course at Reading
University, an MBA course for BNFL middle managers at Lancaster University and
conducted sponsored research in France, Germany and Japan for an ESRC on global
environmental change for the Open University.
He acted as an invited expert consultant to CoRWM1‘s Specialist workshop on security
implications of deep geological repositories for radioactive waste, held in December
2005, the report on which was published in January 2006
(see: http://www.corwm.org.uk/PDF/1502%20%20Overall%20Specialist%20scoring%20report%20V1.1.pdf)
He also participated in two working groups (on plutonium and security issues
respectively) of the BNFL Stakeholder Dialogue (2000-2005) and one Issues Group (on
nuclear materials management) of the current NDA National Stakeholder Group (200607). In each group participants included representatives of the sponsor organizations,
regulators, Government Departments, nuclear non-departmental public bodies, trades
unions, local authorities, academic institutions, professional bodies & green NGOs, both
local and national. (The final reports are posted on the web site of the Environment
council, the convenor for the BNFL Stakeholder Dialogue in the former case,
(http://www.the-environment-council.org.uk/bnfl-national-stakeholder-dialogue.html)
and the NDA in the latter case.
(http://www.nda.gov.uk/documents/loader.cfm?url=/commonspot/security/getfile.cfm&pa
geid=15132)
He has published articles in a wide range of publications, inter alia, in:
Journals - Futures, Public Administration, Third World Quarterly
Specialist magazines -Nuclear Engineering International, Science, Nature, New
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