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RADIATION CONTROL BOARI)
Department of Environmental Quality (Bldg #2),

Conference Room 101, 168 North 1950 West, Salt Lake City, Utah
July 14,2009

FINAL AGENDA

Work Meeting
2:30 p.m. to 3:00 p.m.

Technical aspects of Depleted Uranium disposal

Regularly Scheduled Board Meeting
3:00 p.m. to 5:00 p.m.

L Minutes @oard Action ltem)
a. Approval of the Minutes from the June 9,2009 Board Meeting

II. Rules
No Items

m. RadioactiveMaterialsLicensing/Inspection
No Items

IV. X'Ray Registration/Inspection
No Items

V. Radioactive Waste
a. Presentation by Laura Lockhart: Utah Code Annotated $ 19-3-104(8)

"No More Stringent" Rule @oard Information Item)
b. Presentations by HEAL-Utah, and EnergySolutions, LLC "Moratorium

On Disposal of Depleted Uranium Low-Level Radioactive Waste"

. (Board Action ltem)
c. Requests to Board to Provide Comments on Depleted Uranium

Disposal @oard Information Item)
1. Stephen T. Nelson, Ph.D.
2. Brian Moench, M.D.

VI. Uranium Mill Licensing and Inspection
No Items

VII. Other Division Issues (Board Information ltem)
a. Division Activities Report

VIIL Public Comment

IX. The Next Scheduled Board Meeting: August 11,2009 (Tuesday), DEQ Bldg
#2, Conference Room 101 , 168 North 1950 West, Salt Lake City, Utah 3:00 -
5:00 P.M.

For those individuals needing special assistance in accordance with the Americans with Disabilities Act, please contact
Brooke Baker at the Utah Department of Environmental Quality, at 168 North 1950 West, Salt Lake City, UT 84116, Office

of Human Resources at (801) 536-44t2, TDD (801) 536-4414, or by email at: bbaker@utah.oov'



DRC WORKING MEETING SESSION
DEQ Building#Z

168 N 1950 W
Conf. Room 101

Salt Lake City UT 84114-4850
2:30 p.m. - 3:00 p.m.

UTAH RADIATION CONTROL BOARI)
WORKING MEETING SESSION

ATTENDANCE
DATE: Tuesdav. Julv 14.2009

DRC Board Members Attending Working Session Meetins at 2:30 p.m.:
(1) Peter A. Jenkins, M.S., CHP, Chair - Yes
(2) Elizabeth Goryunova, M.S,, Vice Chair - Yes
(3) Scott Bird - Yes
(4) Patrick D. Cone * Yes
(5) Frank D. DeRosso, MSPH, CIH - Yes
(6) Christian K. Gardner - Yes
(7) Colleen Johnson - Yes
(8) Edd C. Johnson - Yes
(9) Amanda Smith, DEQ Executive Director - Yes
(10) John W. Thomson, M.D. Yes
(11) David A. Tripp, Ph.D. - Yes
DRC Board Members Not Attendine Working Meetins at 2:30 p.m.:
(12) Joseph K. Miner, M.D.,
(13) Douglas S. Kimball, DDS
DRC Executive Secretary Attending Workins Meetins 2:30 p.m.:
(14) Dane L. Finerfrock, Executive Secretary - Yes
DRC Board Working Meeting Session Adjourned at 3:07 p.m.

DRC Board Nlembers Attendins Board lVleetins at 3:00 p.m.:
(l) Peter A. Jenkins, M.S., CHP, Chair - Yes
(2) Elizabeth Goryunova, M.S., Vice Chair - Yes
(3) Scott Bird - Yes
(4) Patrick D. Cone - Yes
(5) Frank D. DeRosso, MSPH, CIH - Yes
(6) Christian K. Gardner
(7) Colleen Johnson, Commissioner - Yes
(8) Edd C. Johnson - Yes
(9) Joseph K. Miner, M.D., MSPH - Yes
(10) Amanda Smith, DEQ Executive Director - Yes
(l l) John W. Thomson, M.D. Yes
(12) David A. Tripp, Ph.D. - Yes
DRC Board Members Not Attendins Board Meetins at 3:00 p.m.:
(13) Douglas S. Kimball, DDS
DRC Executive Secretary Attendins Board Meetins:
(14) Dane L. Finerfrock, Executive Secretary - Yes
DRC Board Meeting Adjourned at 6:00 p.m.



UTAH RADIATION BOARI)

BOARD MEMBERS - SIGN-IN SHEET

MEETING DAT

Peter A. Jenkins, M.S., CHP, Chair

Elizabeth Goryunova, M.S., Vice Chair
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Dane L. Finerfrock, Exec. Sec.
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Public Attendance Sheet
Utah Radiation Control

Board Meeting
DEQ Bldg. #2,Conf. Room 101

168 N 1950 W Salt Lake City, UT 84114-4850
3:00 - 5:00 p.m.

July 14,2009

Please Print

NAME
(Please Print )
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Address:

Speak: Yes or No? If Yes,
which Agenda Item Do you
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Board Today? (List Item#)
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Utah Radiation Control
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168 N 1950 W, SaIt Lake City, UT 84114-4850
3:00 - 5:00 p.m.

July 14,2009

Please Print

NAME
(Please Print )

O r ganiz atio n/Affi li ati on :

Phone Number and Email
Address:

Speak: Yes or No? If Yes,
which Agenda Item Do you
Wish to Address Before the
Board Todav? (List Item#)

20' A"F F .4t C t4, 
"<t-^/ It/,

2r. I
C,Q Col;/u U PN{ Y-s

22. ,l v

h"^- lJ. . o- P,l,-. r-- Na
23. , (L//

1 p^^, \-hrrs o, C,4,2-k Ma
'o%2,1>4 0hz-^ ,/-t
"Ca^J iLe-\-q^.

u
\ 

"+"^Aa-v\\
t-\o

'u 4pfi,.!,(,t,Lill^efr, -Lkx,, l\io
27.t

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

zof //6r,-r*



DIVISION OF RADIATION CONTROL
BOARD

VOTINGPOLL

13 Board Voting Members
13- Total DRC Board MembersDRC Board Mtg Date-!g[!!-!@!

DRC Board Members Present: 12
DRC Board Members Absent:.!
Total DRC Board Members: 13

Action Item on Agenda:
Item V. Radioactive Waste

b. Presentations by HE <IJtah, and Energy.Salutions, LLC "Moratorium On Disposal of
Depleted Uraql ow-Level Radioactive \ilaste" @oard Action Item)

Name of Board Member

Listed in Seating Order:
(Your Right to Left)

Christian K, Gardner

Frank D. DeRosso, MSPH, CIH
John W. Thomson, M.D.
Amanda Smith, DEQ Exec. Director

Dane L. Finerfrock, Exec. Sec.
Peter A. Jenkins, M.S. CHP, DRC
Chair
Elizabeth Goryunova, M.S. DRC
Vice Chair
Joseph K. Miner, M.D., MSPH

S. Kimbal!, DMD
Edd C. Johnson
David A. Tripp, Ph.D.
Patrick D. Cone
Total DRC Board Members
Total Votinq - Yeah/Yes
Total Voting - Neah/No
Total DRC Board Member's
Abstention on This Vote
Vote Passed - Approved, Yes
Vote Did Not Pass - No



v.

DRC Board Meeting - July 14,2009

Radioactive Waste
b. Presentations by IIEAL-Utah, and

Energy S olutions, LLC'(Moratorium
On Disposal of Depleted Uranium Low-
Level Radioactive Waste"
(Board Action ltem)

Presentation by: Dane L. Finerfrock,
Executive Secretary



DEPLETED URANIUM
DISPOSAL

7#' ' Radiation::.!'?l ?::'j Meetinsrr July L4, 2009

3 lmportant Definitions:

1. Radioactivity: Some atoms are
unstable and undergo a spontaneous
decay process, emitting one or more
types of radiation until stability is
reached.

z. Curie: The rate of decay is called
activity, which is the number of
disintegrations per second, 1 curie is
equal to 3.7 x 1010 d/sec or.37 billion



3 lmportant Definitions:

Half-Life: The period of tlme it takes for 1/z of
the unstable atoms to transform to other
unstable atoms or to a stable atom.

Ex: Carbon-14 * lttitrogen-14 (Stable)
Half-life= 5703 yrs

Americiu m-24t I Neptunium-237
Half-life=433 yrs (Radioactive)

What is Depleted Uranium?

Natural Uranium
Isotopes

Depleted Uranium
Isotopes

99 .27 60/o

0.7 t96o/o

0.0057o/o

99.8o/o

0.2o/o

0.001%

U-238
u-23 5
u-234

U-238
u-23 5
u-234

2
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Differences: DU vs. Natural Uranium

o DU has approximately 3 times less
U-235 and U -234
Consequently, the radiation doses
from DU are approximately 600/o
less than U-Natural
Behavior of DU in the body is the
same as natura! uranium

World Health Org. /factsheet no 257, Revised 1/2003

DU Disposed @ EnergySo/utions

li. o Approximatety 48, O0O tons of DU hasi:ri:::: 
been disposed in 6.53 million cubic yards

V.,." of LLRW waste. In the majority of thei' cases, the DU is very diffuse and
concentrations are low in the waste
matrix.

o Future DU disposal may include large
volumes of DU that are not diffuse, a
concentrated mass of uranium-238 oxide.

5



Regulatory Approach to LLRW Disposal

Vrj", Site Setection - Natural condition
::., are conducive to long term isolation

Geologic Hydrologic
Seismic Remote Location

Climate
Lack of Mineral resources

Regulatory Approach to LLRW Disposal

J Engineered Disposal Barriers -
7 Natural Materials in Construction of
llllllrl.lillllllliliilrllil' (na,tra,r erra{-ama =nr{ I ina-aiir;l,rrlrrr Cover Systems and Liners
'tttt::

EX: Rock Armor
Erosion
Biointrusion
Human Intrusion
Clay Liner



Regulatory Approach to LLRW Disposal

Administrative Controls

1 Restrictive Covenants on Land
title

z. Zoning Restrictions-Tooele
County

3. Record Keeping-State and
Tooele County

Regulatory Approach to LLRW Disposal

Perpetual Care Fund

Funding to correct future issues



l' o To Prevent Contact with Disposed

ti'1i11:r;::; ' o To Prevent Release to theii Environment. Maintain Isotation,

Question ?

Compliance Over What Time
Period?

What is Performance Assessment

t An iterative process, involving a site-
7 specific, prospective modeling
:,,,,.,,,,, evaluation of the post-closure time
tirfll lll llr-r period to determine:

Whether reasonable assurance of
compliance and quantitative
performance objectives can be met,
and



What is Performance Assessment

/,lo' r To identify critical data, facility design7:,,,;,ily;, elements and model development
, "' needed for determining waste disposal

site operating limits and providing
defensible and cost effective licensing
decision.

What is Performance Assessment

In plain terms, performance
eva luations provide, sig n ifica ntly
but not exclusively, the technical

basis for the design/ operation and
closure of the !ow-level radioactive
waste disposal facility during the

license review process.

I



Components of Assessment Modeling

[.;,, Source Term - The radiologic, biologic,

L t proposed waste. (Existing performance
',,i' evaluations for U-238 assume a maximum

possible activity of uranium and decay
products. )

Facility Design - Cover System and
infiltration, bottom liners, seismic stability,
closure requirements and overall
engineering design features.

Pathways AnalySis - An evaluation of potential
exposures including: food chain, including surface
water resources, inadvertent chronic or acute human
exposure, atmospheric transport and biotic transport
and many, many others.

Ground Water Flow and Transport (A
critical pathway for the Clive Site)

Evaluation of Uncertainty and
Sensitivity - Model inputs and assumptions are
subject to alternative approaches and scenarios.

Example: Site semi-arid or inundated

10



Possible lmpacts of the Nuclear
Regulatory Commission Rulemaking

[,"::,':, o Two new considerations for an
1, :,',, updated performance evaluation for

,itlr,(ri,' the EnergySolutions disposal']r'],' facility.
Disposal of diffuse depleted uranium
versus disposal of large mass
quantities, and
Time period for demonstrating
compliance with performances
objectives and rules.

Possible lmpacts of the Nuclear
Regulatory Commission Rulemaking

"r,1, ,'

rllltirii" o A revised performance evaluation:"' ,:,::

..:i;1,!1r";:: must consider the entire waste
disposal site inventory of
radionuclide including all sources of
uraniUffi, radium and other
radioisotopes of concern for the
performa nce time period .

11
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DRC Board Meeting - July 14, 2009

Radioactive Waste
b. Presentations by IIEAL-Utah, and

Energy,So/z tions, LLC 66Moratorium

On Disposal of Depleted Uranium Low-
Level Radioactive Waste"
(Board Action Item)

Presentation by HEAL - Utah
Additional Information :

RE: Board Questions Related to
Potential DU Moratorium



ADVrgRy Cour.ror-

Dr. Iou Borgenictrr

Dr.Jarc Bovyrrun

Iv1argerc Bulbreek

MaryDi,Csor

Ed Firrrnge

Caire Geddes

Bopr Jarvis

Lisa Kik Colburn

Dr,lerryl-azx

JimlvtrcConkie, esq

Dee Ros,lard

Dr. Kerr Stahli

Barbara &Mrnun Ta:uer

Ka*ry VanDarrr

C,hip \7ard

TerryTerrpest Wiarrs

BonRo or Drnecrons

Bob Archrbah

Kin Barcrrun

Sue Corth

Mke Cos,by

IvlaryDrapa

Ed Firrrnge, Jr.

MaryElhn Mvas

Jill Shinberg

\'lr\il'Iil. hea I uta h. org

68 S. Main St, Surte 400 Saft Lake City, Utah 84101 (Blt) gSS-SlSi

TO: Radiation Conhol Board members
RE: Board questions related to potential DU moratorium

significart changss tothe DU acceptance and performance criteria for
the Energysolrltions site? Explain ho,r, anticipated changes may/ may
not affect health and safety concerns.

Yps. \7e eryect rtrat fie NRC nrlemaking process could resr:lt in dramatic
changes to the wayEnerg,Solutiors is required to analyzc dre health and
safety irnpacr of DUdisposal and rhe results of those analpes.

For in$ance, E nergAolutiors' recent modeling ffiestone 2OOO) only
asflrmes a performance period of 5OO years and only evaluates impacs to
people who reside off-site. These assumptions support a conclusion that the
entire site could be safelyfilledwith DU.

The NRC analpis looks at a perforrnance period tlat more closely
appro-ximates *rclnandlife of DLI- 1 million years. The NRC also
specificallyevaluates an on-site intruder scenario. As a resulg the NRC
analysis cgncludeg-that the ability of a given site !o meer safety sandads is
strongly site-specific and highlysersitive to ttre period of perforrnance
modeled.

Fo-r e:rample, at an arid site and assuming a disposal depth of 5 merers, the
off-site resident scenario met the applicable doie limitrin lOOo/o of the site
conditions modeled at 1,000 1rears. Ftrowever, if you ocend the performance
period to 1 millim yars" only3Oo/o of the sirc condidons modeled merrhe
safety sandards. (I\RC 2OO8 p.lS). In general, longerperformance periods
renrlt in fewersites d-rat are protecrive of the publil.

Similady, modeling an on-site vs. an off-site eryosure pathway can also lead
to drarnatic differences in the resr.rlts. For e:<ample, at 3 meters of disposal
depth at an arid site at 1,OOO years, ttre dfite rddstt nreets safety sunaarCs in
'l 00o/: of c?ses. Ftrowever, the m -site h rmi c i ntrudronly meea safety
standards in 2olo of cases for all those same conditions.

Because tle resula so strongly depend on the perforrnance period and the
off-site vs.- on-site e:iposure scenario, we believe t}at new san&nCs requiring
a longperformance period andloran on-site eryosure scenario couH jter "
the abilityof dre Energ6olutions Clive site ro meet safetystandards.

Healthv Environment ALliance of Utah

Engaging Citizens in he Effortto Protect Public Heatth fron Nuclear and Toxic Whste



(7 I I 12009) Yolanda Necochea - Du Board QandAJ u1y2009. pdf Page2

Interestingly, the NEC 2008 analysis did not model erosion Rather, the disposal dept}s were held consant
at 1, 3, and 5 meters. Funhemrore, the NRC 2OOS analysis assrrmed drat the site was entirelyunderyround
and therefore did not take into accouat potential long-term changes in site sability. eny nioaetng"at the

lnergSolutiogs site should take into account the effecs of erosion and site sability on the abiliryof ttre
site to rneet safety sandards.

2. Would the acceptance, under the curent regulatory framework, of large quantity DU waste
between nor and ttre time the NRC issues its ruling pose a health and safety risktothe people and
environment of Utah? lf so, hou/? !f nd, wlry nd?

Yrcs. Eneryl6olutions says drat the anrount of DU available for disposal in tlre noc 5 laan is 46,000 metric
tors. This amoutrt far e:rceeds the amount of DU ttrat the NRC considen safe for disposal at shallow
depdrs, which is 1- 10 rnetric tons (NRC 2OO8 p.15). Therefore, we believe that the 46,000 meuic tons
available.for disposal tlcrefore .qPalifies as a "sigrificant amount" of DU that would require appropriate
site-leecit_ic *od9lin8 t}ar wouldake into accountDUs long (t million year+)hazard,iife,iooprai to orr-
site intruders, and potential geological changes that could occur over the life of the hazard.

G,er the long-term, if erosion or other processes uncover this afilount of waste, we be]ieve an on-site
intruder could receive a larger radiation dose than Uah nrles allow, bya significant margirr In facg an
analpis that accounted for the long-term hazanC of DU and erosion found-tlat an inmrder could receive
more than the allowable radiation dose n nwdy a mattq d hwrs before the 1OO,O00 par rna* (see lvlal,hijani
and Smith 2005, p.16 )

3. How would the implementation of atemporary moratorium affectthe answers girren aborc?

A temporary qgratorium would allow for a robust nrle rruking process to be conducted by the NRC. As
has been noted byEnergrSolutions, the NRC is conducting a ieries of panels, one of which *itt U" taa;"
S* L*. City in SeprcmbeT. ]lry p"fpot" of these panels is to ga*rer sakeholder input about what kinds of
nrles should govem the rcchnical ana\res fiat modil *re hazarrd-of DU- for exampie, should an on-site
intruder scenario.berequired of allsites? thould g.oloqc phenomena such as the periodic fillingof the
Lake Bonneville basin be accounrcd for? FIEAL l-lah plans to participate in the Septemb.r parrEl and in the
nrle-making process more broadly, and we would encourage op.er..rt tirer fromthe Radiation Control
Board to participate as well.

Once the technical requirements and tlre rule iself have been finalized, the moratorium would allow the
sate of \Jtah 1q0. days todecide whetherthe newFederal deand technical requirements are adequate ro
Protect the health and safety and environment of l}ah over the life of the hazanC posed bylarge quantities
of DU. fu dratrime, the BoarrC could either implerrcnt a lasting ban on DU or altwthe -o"itorir* to
sr.rnset without furlrcr action

\(e believe dut if the NRC requires modsling over the time of.lnzadposed byDU and impacts to on-site
intruden (*th th. effects-of erosion an{ geo_logrc processes accounrcd for), the Energydolutions Clive site
may be found unsuitable forDUdisposal.- ThiJ woutd ensure protection of t]r. IJah 

"public 
in conforrnance

with llah's radiation control nrles- specifically protection of the public from doses greater tlan 25 mrem
WrWar (R313 -25-19), proteoion of inadvertent iruruden (n:tf -zs-zo), andavoidanJe of areas where

I htp://www.ieer. orglreports/du/LEsrptupdate.pdf



surface geologic processes could lead to failure of perfomunce objecdves or lead to indefensible modeling
Ei13 -2s-23).

4. Can the same results be accomplished by means other than a moratorium?

No. In general, ye do not believe that drc Energdolutions site- being an engineered rather than a

Ejol$c' disposal s_tt - 1, 
appropriate for anymiterial that poses such a large iuzanC over a geologic

timefrarne. We believe that if &e NRC nrlemaling process resuhs in a comrnon-sense appro-ach ti required

1nd:h,S o_f DUs health impacs, the Energ6olutions Clive site could and should be fo;d inappropriate
fordisposal of large quantities of DU.

Even requinnga disposal depth of 3 rneters,.as Energ6olutions has zuggesred, wouldlikelybe
inappropriate to prot€ct intruders offo drc site. Forexa:nple, the NROanallais found thai such disposal at
an arid sit€ would e:rceed dose limits in 98o/^ of site conditions modele4 even at t,ooo )aean. the sho]nesr
timeframe modeled (NRC 2OOS p.18).

Requiring deepel dispgsal still wouldnt necessarily remedythe problern Erosive forces acting over the long

{* p.l*t druing which the hazand from DUwill last could evenu.rally uncover the waste, eryosing DUs-
decay-chainproducts (radon gas and radium, primaril/ to tlre surface and to irudvertent intruden. "
Therefore, no amor.rnt of disposal depth may be nrfficient to ensure health and safety san&ds are nrcr
over the long timefrarne of. bazard,.

Fhving said that, if Ene$,Solutions or anyone else produced defensible modeling *rat took into accounr a
performance period that marched the period of hqrard,a realistic on-site intrudeiscenario, and the qamut of
erosive forces that would act on the site orer the period of performance, we would be open to those" res.rls.

\7_e. believe that_E_nerg,Soluriors' modeling on DU has been inadequate and hope tlrat the NRC nrlemaking
will require modeling $at nrore.accrrarcly nrcasures risls to the prrbk. tn th" interirq we strongly belieue-a
moratorium wiJl protect public health and safety from the quanuities of DU that could.arrive hei tefore the
nrlernaking is complete.
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Dr. I,ou Borgeni*r

Dr,.Jarc Boqryrun

lvlargerc Bullcreek
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Ed Firrrage

Chire Geddes

Bopr Jarvis

Lisa KirkColbum
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Src Corth
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MaryDraper

Ed Firrrnge, Jr.

lvlary EIbn Mvas

Jil Shinbeqg

w\ mr.healutah.org

68 S. Main St, Suite 400 satt Lake city, utah 84101 (801) 355-5055

TO: Radiation Control Board members

FE_: Board qu.qtions rslatg.d t_o potential. DU moruorium
1. Do you articipate the N RC
significant changes tothe DU acceptance and performance criteria for
the Energysolutions site? Explain holv anticipated changes may/ may
not affect health and safety concerns.

Yes I7e eryect dlar rhe NRC rulemaking process could result in dramatic
changes to the wayEneryl6olutions is re(riired to analyz* the health and
safety impacts of DUdisposal and fie resuls of those analpes.

For instance, Energ6olutions' recent modeling SVhetstone 2OOO) only
assurrcs a perforrnance period of 5OO yean and only evaluater irrrpaca to
people who reside off-site. These assumptions support a conclusion that dre
entire site could be safelyfilledwith DU.

The NRC analpis lools at a perforrnance period that more closely
appro-ximates tlre hazard life of DLI- 1 million ryars. The NRC also
specificallyevaluates an on-site intruder scenario. As a renrlg the NRC
analpis concludes tlat ttre ability of a given site ro meet safety sandanCs is
strongly site-specific and highly sensitive to the period of performance
nrodeled.

For enample, at an arid site and assuming a disposal depth of 5 meten, the
off-site reiident scenario met the applicable doie li*its in 1OO% of the site
conditions rnodeled at 1,OOO yrears. Flowever, if you ocend the performance
period to 1 millim yars, only3Oo/o of ttre site conditions modeled metthe
safetysandarcls (I{RC 2OO8 p.18). In general, longerperformance periods
resnlt in fewersites that are protective of the public.

Similady, modeling an on-site vs. an off-site e)posure patlvaycan also lead
to drarnatic differences in the renrlts. For e:<arnple, at 3 meters of dispoul
deph at an arid site at 1,OOO years, the &ite rddslt nreets safety sandanCs in
1 00% of ct ses . llowever, rhe cn -sle dlrm i c i ntrudt only rrcets safety
sandarrds in 2olo of cases for all those same conditions.

Because the results so strongly depend on the performance period and the
off-site vs." on-site eryosure scenario, we believe that new sandanCs requiring
a long perforrnance period andlor an on-site eryosure scenario could alter 

-
the abilicy of the Enery;Solutiors Clive site to rneet safety sandarrds.

Healthv Environment ALliance of Utah

Engaging citirens in tte Effortto Protect Public Healh from Nuclear and roxic whste
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InterestinglH the NRC 2008 analysis did not model erosion. Rather, the disposal depths were held constant
at 1, 3, and 5 meten. Funherrnore, the NRC 2OO8 anallsis assumed tlut rhe site was entirelyunderground
and therefore did not take into account potential long-term changes in site stability. Any nicdeling"ar tlre

-Energ6olutiols 
site shguld ake into accounr the effects of erosion r.d site sabillty onthe abilitiof the

site to meet safery sandarrds.

2. Would the acceptance, un&r the curent regulatory framework, of large quantity DU waste
between noi, and the time the NRC issues its ruling pose a health and safety riskiothe people and
environment of Utah? lf so, how? I f not, why not?

Yes. Energ6oludogs says fiat tle anrount of DUavailable fordisposal in the nex 5 pan is 46,000 rneuic
tons. This amount far e:<ceeds the amount of DU that fie NRC considen safe for disposal at shallow
deptls, whichis 1- 10 rnetric tons Qr,lRC 2OOs p.16). Therefore, we believe that the +6,000 metric tons
available.for disposal tlrcrefore 

.qualifies as a "significant amount" of DU that would require appropriate
site-specific modgling that wouldtale into accountDUs long (t million year+)hazardiif., irrrp..a to or,-
site intruden, and potential geological changes dut could occur over rhe tif. of tt. hazard.

Gerthe long-ternr, if erosion or otlrer processes uncover ttris amount of waste, we believe an on-site
intruder could receive a larger radiation dose than I-trah nrles allow, by a significant margin In facg an
analpis *rat accounted for the long-term hazanC of DU and erosion iound-that an intruier could receive
more than the allowable radiation dose n nwdy a maftq d hurs before the IOO,OOO lear marh (see }vlal,hijani
and Smith 2005, p.15)

3. Hortl would the implementation of atemporary moratorium affectthe answers given abo\a?

A temporary nrgratorium would allow for a robust nrlemaking process to be conducted bythe NRC. As
has been noted byEneg,6olutions, the NRC is conducting a ie-ries of parrels, one of whicfi Utt U. t.U ;"
S+ kk Ciry in Septembe1. Jh9 p"rpote of *rese panels is to gather sakeholder input about what kinds of
nrles should govem the rcchnical analpes fiat modil the hazaniof DU- for errampL, should an on-site
inmrder scenario.bercquired of allsites? !b"14 g*l.gf phenomena such as the periodic fiUingof the
La[e Bonneville basin be accounted for? FIEAL t]ah plars to participate in the September panEl and in the
rule-making process more-broadly, and we would encourage r.prer.ot tiu", fromthe Radiation Control
BoarrC to participate as well.

Once the technical requirernents and dre nrle itself have been finalized, the moratorium would allow the
sate of !tra|r 1qq dap todecide whether the new Federal nrlg and technical requirernens are adequate to
Protect the health and safery and environrnent of l}ah over the Iife of the hazanC posed bylarge quantities
of DU. fu *utdme, the Board could either implement a lasting ban on DU or allowthe .ro"itoio- ,o
sunso without funher action-

'We believe dut if the NRC requiresmodsling over drc time of hazarrC posed byDU and irrpacts to on-site
intruders (wrlh dr. 9f{e-cts-of1ry_sr9-n an{ ggohnc prccesses accounted for), the EnergrSolutions Clive site
rruy be found unsuiable for DU disposal.- ThiJ would enzure prorection 

"'i 
tt e tlat !"b[c in conformance

with l-Iah's radiation conrol n:les- specifically protection of the public from doses greater than 25 mrem
Per)ear 6.313 -25-19), protection of inadvertent intruden (R313 -2i-20), andavoidanJe of areas where

I hup://www.ieer. orglreports/du/LEsrptupdate.pdf
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surface geologrc processes could lead to failure of perfornance objeaives or lead to indefensible modeling
63i3 -2s-23).

4. Can the same results be accomplished by means other than a moratorium?

No. In general, we do not believe tlat the Energldolutions site- being an engineered, rather than a

Bjolggc, disposal site- is appropriate for anymaterial that poses zuchi larye 
-hazarrC 

over a geologic
timeframe. 'We believe that if the NRC rulemaking prccess resula in a common-sense approach to required

Tod.[-g o.f D-IJs health impacs, the Energrsolutions Clive site could andshould be fo:u?rd inappropriate
for disposal of large quantities of DU.

Even requinnga disposal d.p+.f 3 rneters,.as lrergisolufon-s has zuggested wouldlikelybe
inappropriate to protect intruden onto *re site. Forocample, tle NRC inalpis found thaf zuch disposal at
an arid site would e:rceed dose limits in 98o/. of site conditions modeled. even at 1J]oo )rean, the shortest
timeframe modeled (NRC 2OOS p.18).

Requiring deeper disposal still wouldnt necessarily remedythe problern Erosive forces acting over the long
qnre periods during which the hazard from DUwill last could eventr:ally turcover the waste, exposing DLJ's-
decaychainproducs (radon gas and radiurn, primaril/ rc the surface and to inadvertent inmrden.
Therefore, no amount of disposal depth rnay be sufficient to ensure health and safety sandards are met
over the long timeframe of l,:rLzard.

lhving said thaq if Energ6olutions or anycne else prodr.rced defensible modeting ttrat took into account a
performance period t}at marched_ the period of hazard, a realistic on- site intrudei scenario, and the gamut of
erosive forces that would act on the site over the period of performance, we would be open to those" results.

'We 
believe *ut Inergdolutions' modeling on DU has been irudequate and hope drat the NRC rulemaking

willrequire modeling that more_accrrntelymeasures risks to the public. In the interirn, we srrongly believe a
moratorium wiJl protect public health and safety from the quantities of DU tlut could arrive hei'before tlre
n:jernaking is complete.
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entire site could be safely filled wi*r

Healthv Environment ALliance of Utah
68 S. Main Sf, Su/e 400 Satt Lake City, Utah 84101 (001) 3SS-i}Ss

TO: Radiation Control Board members
RE: Board questions related to potenrial DU moratorium

significant chan$s tothe DU acceptance and performance criteria for
the EnergySolutions site? Explain hoi, articipated changes may/ may
nd affect health and safety concerns.

Y3s. \tr7e oipect thar the NRC nrlemaking process could result in dramatic
changes to the wayEnerylsolutions is re(uired to arr.;l4the health and
safety impacr of DUdisposal and fie results of those arulpes.

For instance, Energ6oludons' re-cent modeling SXtretstone 2OOO) only
assurnes a performance period of 500 years ari only evaluates i4rJur&J d pcrrvruuuLc pcrrw ur JUv ycani an(l oluyevallxrrcs lmpacE to
people who reside off-site. These assumptions supporr a conclusionthat the
entire site could be safelvfilledwi*r DU.

The NRC analpis lools at a performance period *rat more closely
appro_xirutes the hazard life of Dll- 1 million years. The NRC also
specificallyevaluates an on-site inmrder scenario. As a resulg fie NTRC

.rurlysf concludes-that the ability of a given site to nrcer safety standanCs is
strongly site-specific and highlysersitive to the period of performance
modeled.

For example, at an arid site and assuming a disposal depth of 5 meters, tlre
off-site resident scenario met rhe applicJble doie limitrin lOOo/o of thi site
conditions modeled ar 1,OOO )ean. -Ftrcwever, if you ocend the perfomunce
period o 1 millim lerg onlySOo/o of ttre site conditiors modeled rnet the
safety sandarrds. Q.iRC 2OOS p.18). In generat longerperforrnance periods
result in fewersites that ar€ prot€crive of the publii.

Similady, modeling an on-site vs. an off-site eryosure pathway can also lead
to dramatic differences in the resula. For o<ample, at 3 meters of disposal
depth at an arid site at 1,ooo yea6, tlre o#ste rs?slf meea safety sandanCs in
100% of cases. Ftrowever, the m-stedrrmicintrudronlymeea safery
standards in 2olo of cases for all those same conditions.

Because tlre results so strongly depend on ttre performance period and the
off-site vs.. on-site eryosure scenario, we believe *rat new standads requiring
a long performance period andlor an on-site eryosure scenario could alter 

"
the abilityof dre Energdolutions Clive site ro meet saferysandards.

Environment ALliance of Utah

Engaging citirens in he Effort to Protxt Public Heattt from Nuclear and roxic wbste
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Interestingly, the NRC 2OO8 anallsis did not model erosion Rather, the disposal deptls were held consranr
at 1, 

_3, 
an{ 5 me-ters. Funhermore, the NRC 2008 analpis assumed thar the site was entirelyunderground

and therefore did not take ino account potential long-terrn changes in site sabiliry. Any modeling at the
Energ6olutions site should take into account the effects of erosion and site stability on the abilityof the
site to meet safety sandards.

2. Would the acceptance, under the current regulatory framework, of large quantity DU waste
between notlu and the time the NRC issues its ruling pose a health and safety risktothe people and
enMronment of Utah? lf so, ho#? If not, wIry not?

Yes. Energ6olutiors sap that the anrouff of DUavailable fordisposal in the ne:c 5 years is 46,000 meuic
tors. This amount far e:rceeds the amount of DU that the NRC corsiders safe for disposal at shallow
deptls, which is 1- 10 metric tors (',lRC 2OO8 p.16). Therefore, we believe ttrat tle 45,ooo metric tors
ayailable. f9r disgosal t4erefore qualifies as a "significant amount" of DU *rat would require appropriate
site-specific modeling drat wouldtake into accountDUs long ( million year+)haza1fllife, impacti to on-
site intruders, and potential geological changes that could occur over the life of the hrzad.

Over the long-terrn, if erosion or other processes uncover this amount of waste, we believe an on-site
intnrder could receive a larger radiation dose than l}ah nrles allow, bya sipificant margir In facg an
anallais tlat accounted for tlre long-term tuLzatd of. DU and erosion found rhat an intruder could receive
more than the allowable radiation dose n nvdy a matts d hwrs before tlre 100,OOO lear mark (see }vlal,hijani
and Smirh 2005, p.16 )

3. Hortt would the implementation of atemporary moratorium affectthe answers gi\Gn above?

14, 
temporary mo- raorium would allow for a robust dernaking prccess to be conducted bythe NRC. As

has been noted byEnergysolutiors, the NRC is conduoing a ieries of panels, one of which will be held in
S* kk City in Septembel. fb pqpote of these panels is to gather stakeholder input about what kinds of
nrles should govem the technical aralpes that model the hazad-of DU- for e:ampie, should an on-site
intruder scenario.be required of all sites? Should geologic phenornena such as the periodic filing of the
Lake Bonneville basin be account€d for? FIEAL l}ah plans to panicipate in the Siptember p"rr6l aod in th.
nrle-making process more broadly, and we would encourage representatives from the Radiation Control
BoanC to panicipate as well.

Once the technical requirernenr and the nrle itself have been finalized, the moratorium would allow the
sate of !h! 1qq dapto-decidewhetherthe newFederalruleandtechnicalrequirements areadequateto
Prot€c the health and safety and environmeff of l-trah over ttre life of the hazanC posed by large quantities
of DU. At thatdme, the Boarrd could either irrplement a lasting ban on DU or allowtlre -orato.i r- to
sunset without funlrer action

Ve believe ttrat if the NRC requiresmodeling over fie drne of hazand posed byDU and irnpacrs to on-sit€
inmrden (wrth th. gffg_cts-of erosion and geologic processes accounted for), rhe EneryySolutions Clive site
may be found unsuiable forDU disposal. This would ensure protection oi tbe tmh fublic in conformance
wfuh I}ah's radiation control n:les- specifically proteaion of the public from doses greater than 25 mrem
per)ear 6313 -25-19), protection of irudvertent intruden (R313 -25-20), andavoidanJe of areas *{rere

I http://www.ieer. org/reports/du/LEsrptupdate.pdf
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surface geologic processes could leadto failure of perfonnance objectives or leadto indefensible modeling
(n:r: -zs-zl).

4. Can the same results be accomplished by means other than a moratorium?

Nor In general, we do not believe drat the Eneg,dolutions site- being an engineered, rather than a
gcologic, disposal sfue- is apgropriate for anymiterial that poses suchl large Lzard over a geologic
timeframe. r$7e believe that if the NRC n:lemaking process resuls in a .o-moo-r"ose approiach to required
godglinS oJ DUs heahh impacts, the EnergiSoludons Clive site could andshould be fc;;d inappropriate
for disposal of large quantities of DU.

Even requinng a disposal depth of 3 meters,. as E_nergdolutions has suggesr.ed, would likely be
inappropriate to prorect intruden offo drc site. Forexample, the NRO-anal1cis found thai such disposal at
an arid sit€ would e>rceed dose limits in 98o/. of site conditions modeled. even at I,OOO rzears. tlre sho]rt"st
timeframe modeled (NRC 2OOS p.18).

Requiring deeper disposal sdll wouldnt necessarily remedythe problern Erosive forces acting over the long
qt* P"l+ during which the Lazard f romDU will la* could evemually uncover rhe wasre, eryosing DUs-
decay-chainproduca (radon gas and radiunr, primaril/ to the zurface and to inadverteff irrtrod.o. "
Therefore, no amount of disposal_depth may be sr:.fficient to ensure health and safety sandands are n6t
over ttre long timeframe of haz:nd.

I*ri.rg said *rat, if Energdoludons or anycne else produced defensible modeling that took into account a
performance period drat marched the period of ha,ofi,a realisdc on-site intrudeiscenario, and rhe gamut of
erosive forces that would act on the site over the period of performance, we would be open to those" results.

\7.e. believe *rat_Errerg6olutiors' modeling on DU has been inadequate and hope that the NRC nilemaking
will require m{eling $at more.accurarcly nreasures risls to the prbli.. Io th. i"t lor,, we strongly belieue-a
moratorium will protect pubLic health and safery from the q.rantities of DU that could.arrive heri tefore the
rulemaking is complete.
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Healthv Environment ALliance of Utah
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TO: Radiation Control Board mernbers

RE: Board questions related to potential DU moratorium
1. Do you anticipate the N RC rule -making process to result in
significant changes tothe DU acceptance and performance criteria for
the EnergySolutions site? Explain hor anticipated changes may/ may
not affect health and safety concerns.

Yes. \fle expect that the NRC nrlemaking process could renrlt in dramatic
changes to the wayEnergdolutioos is required to aoalpe the heahh and

safery inpacrs of DUdisposal and ttre resuhs of those analpes.

For ir:stance, Energ;i5oludorx' recent modeling (Vh.etsone 2000) only
assunes a perforrnance period of 500 pars and only waluates impacs to
people v&o reside off-site. These assumptions suppon a conclusion that the
enti:e site could be safelyfilledwith DU.

The NRC *"ly"ir loola at a perfomunce period that more closely
approxirnates the hazard life of DI-L- 1 million pan. The NRC also
specificallyevaluates an on-site intru&r scenario, As a result, the NRC
analpis concludes tlut *re abiliry of a given site to rne$ safety sandards is
suonsly site-specific and highlysensitive to the period of perfornuoce
mo&led

For e:ample, at an aridsite and asstrming a disposal depth of 5 meten, the
off-site rrsident scenario ns the applicable dose limir in 100o/o of ttre site

condidoru modeled at 1,000 pan, Flowever, if pu entend the performance
period to 1 milliu yarg only30o/o of the site conditions modeled met the

saferystandards (IS.C 2008 p.18). In genenl, longerperformance periods
rerult in fewersites rlnt are prorclive of the public.

Similadn modeling an on-site vs. an off-site exposurc pathv"ay can also lead

o dramatic differences in the renrls. For oample, at ] sreters of disposal
depth at an arid site at 1,000 yaars, the ffidte rddslt rnees safety standands in
l00o/o of cases. Ilovever, ttre m-ife drorb intudt only rces safety
sandalds in 2olo of cases for all ttrose sanre conditions.

Because the results so strongly depend on the perforrnance period and the

off-site vs, on-site exposure scenario, we believe that new standarrds requidnt
a long perforrnance period an#or an on-site exposure scenario could alter
the abilftyof the Energf olutioru Clive site to meet safetymandards.

Healthv Environment

Engaging Citirens in the Effortto Protect Public Health ftom Nuclear and Toxic Wste



Interestingly, the NRC 2008 analpis did not rnodel erosion. Rather, the disposal depths were held consant

at 1, 3, and 5 meren, Furrtrermore, the NRC 2008 aoalpis assunBd that the site was entirelyunderground
and therefore didnot ake inrc account potendal long-term changes in site stabiliry. Any rnodeling at the

Eileryl6olurions site should take into account the effects of erosion and site stabiliry on the abilityof the

site to meet safery mandards.

2,Would the acceptanco, undor the current regulatory framework, of large quantity DU waste

between no, and the time thE NRC issues its ruling pose a health and safety risk to the people and
environment of Utah? !fso, how? lfnot, why not?

Yes. Energ;dolutions sap t}at the amoutrt of DUavailable for disposal in the next 5 yean is 46,000 metric

rcns. This amount far e>rceeds the anrount of DU that the NRC considen safe for disposal at shallow
dep$s, vAich is 1- 10 metric tons (NRC 2OOS p.16). Therefore, we believe that the 46,@0 metric tors
available for disposal therefore qualifies as a "signilicant amount" of DU that would reqrire appropriate
sirc-specific modeling thar wouldake into account DUs long (1 million par+) hazard life, impacts to on-

site inmrden, and potential geological changes that couldoccur over the life of the hazard.

Qver the long-terr1 if erosion or other processes uncover t.his arroutrt of waste, we believe an on-site

inruder could receive a larger radiation dose than l-hh nrles allqw, by a significant margin" In facq an

analpis that accounted for the long-tenn hazad of DU and erosion found that an intruder could receive

*o.e rh* the allowable r:adiation dose 
'n tydy a rattq d hwrs before the 100,000 par mark (see lvlakhijani

ad Smith 2005, p.16 )

3. Hor would the implementation of atemporary moratorium affectthe answers giwn above?

A ternponry moratorium would allow for a robwt rule making process to be conducte{ by tl9 m.!. 
. {s

has been nord byEnerrysolutions, the NRC is conducting a series of panels, one of vhich will be held in
Salt lake Ciry in Septerrber. The purpose of these panels is to gattrer stakeholder inputabout wlut kinds of
nrles should govem^the technical ,r"lp.. that model tle tuzard-of DU- for o<aurple, should an on-site

intruder scenario be required of all sites? Should geologic phenomera zuch as rtre periodic filing.of the

Lake Bonneville basin 6e accouffed for? IIEAL IJuh plans to participate in the September panel and in ttre

nrle'making process more broadly, and we would eocourage rEpresentatives fromthe Radiation Conuol
Boardro participate as well.

Once the technical requirements and the rule iself have been finalized, the moratorium would allow the

sate of tlah 180 dap to deci& vAerher the new Fe&ral rule and rechnical requiremenrs are adequate.to

pror€ct rhe heal*r and safety and environment of lJtah over the life of the hazarrd posed by large quantities

of OU. nr *rat rime, the Boand could either implement a lasting ban on DU or allowthe moratorium !o
stuset without further action

\fle believe that if the NRC requires modeling over the time of hazarrd posed byDU and impacrs rc on-site

inu:uden (witf drc effecs of erosion and geologic processes accountd for), the Engrgylgfudons C.live site

may be found unsuiable forDU disposal. This would ensure protection of the l-ftah public in conformance

witl lJraht radiation control rules- specifically protection of the public from doses greater than 25 mrem

per War 6.113 -25- 19), prorccrion of inadvertent inuuden (R113 -25- 20), and avoi&nce of areas where

I http://www. ieer. org/reports/du/L ES rptupd ate. pdf



surface geologic processes could leadro failure of performance obiectives orleadto indefensible modeling

Erli -25-21).

4.Can the same results be accomplished by means other than a moratorium?

No. In general, we do not believe *ut the EnergySolutions site- being an engineered rather tlun a

geotogic] dispoial site- is appropriate for any outerial that poses such a large hazard over a geologic

i""tlt*. W. b.li.r. r}"iii rh. NRC rulenuking process resuls in a comnron'sense-approach to required

r*deli"g of OUs heahh impacs, the Energ6oluiors Clive site could andshould be found inappropriate

for disposal of large quantities of DU.

Even requiringa disposal depth of 3 melers, as Energ;rsoludons has-suggeste4 wouldlikelybe. 
..

i*ppropti"te io p-La inmrders offo the site. Fororanple, t}e $C. analpis found th,at such disposal at

.o Ua iir. vould oaeed dose limis in g8o/. of sitr conditions rrndeled even at 1.000 yean. t-he shortest

dmeframe modeled (I.{RC 2008 p.18).

Requiring &eper disposal still wouldn't necessailyremedytJre problero Erosive forces acting over thg long

** *;-oa. d*tu ",ni.l 
rhe hazarrd from Duwill last could evennully uncover the waste , exposing DUs

d..ry.h"i"p-duJs (radon gas and radiurq prirnarily) m tlre zurface and rc inadvertent inruden'
Ther.{ore, ,,o amourrt'of disposal depth may be nrfficient to ensue health and safety sandards are rrct

over the long timefrarne of.l:rrzard-

Fhving said thaq if Enerrysolutions or an)one else produced defensible rnod€liry that took into.account a 
.

p.rfori*oce period tlatioatched rhe period of bazad,a realistic on-site inmrder_scenario, and$e garrut of

ilil f"*;.',1r, *ould a.t oo the ,G orer t!. period of performance, we would be open to those results,

lufe believe that Euerg6olutions' modeling on DU has been inadequate and_hoge ttrat the NRC nrlemaking

willrequire modeling-that rrore accuraelyrneasures risls to the p3bli9.-Iljle intertq *. soP"gry b-tli*9'
;;;"i* *in f*Lo public heaittr ani safety fromthe qo"ofti.s of DU that could arrive here before rhe

nrlernaking is complete.
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V. Radioactive Waste
c. Requests to Board to Provide Comments

on Depleted Uranium Disposal
(Board Information Item)

2. Brian Moench, M.D.



The presumption of safety regarding Energy Solutions storing a uniquely radioactive
product, depleted uranium (DU), is predicated on two assumptions.

The first is that the transportation to and storage of this material at the EnergySolutions
site will have an unimaginably low risk of failure for thousands if not millions of years.

The second is that even if there is some kind of community exposure by such a failure,
the public health impact of low radiation exposure with be negligible to non-existent.

We think that both of these assumptions are false or at the very least are irrationally
optimistic and not supported by the science.

Reqardins presumption number one.

Although tornadoes in the West are currently rare, with climate change it is unrealistic to
think that over the course of thousands of years there will be no tomadoes in the area. It
is no small irony that the last tornado in the Salt Lake Valley damaged the
EnergySolutions basketball arena. This concern is far more than theoretical. 54
superfund sites were disrupted by Hurricanes Rita and Katrina and the public health
consequences will not be fully known for decades. It is certainly conceivable that a
major earthquake along the Wasatch Front, almost inevitable over the next several
hundred years, could cause serious disruption of the storage system.

Depleted uranium is currently stored in large cylinders which are subject to corrosion
over a matter of mere decades. In fact, according to a memo written by Alfred Walter,
DOE Assistant Inspector General, the DOE has known since 2000 that the cylinders were
formerly used to store phosgene gas a chemical warfare agent and were not adequately
cleaned. Phosgene is a corrosive, toxic gas.that may result in eventual corrosion of the
cylinders. Proper maintenance requires keeping these cylinders painted every ten years,
which is difficult in their current storage configurations, but it will obviously be
impossible under a few feet of earth.. At temperatures above 133F, a temperature
sometimes exceeded in current storage circumstances, depleted uranium changes from a
solid to a gas. Corroded cylinders will obviously be completely unable to contain
uranium gas. With climate change increasing extreme heat episodes, the likelihood of
this material entering the gas phase will steadily increase over time..

The manipulation and use of depleted uranium metal is particularly hazardous because of
its pyrophoric properties. In a finely divided state, like powder or shavings, it may burst
into flame spontaneously when in contact with air at ambient temperature. In more
massive form it could burn in an industrial or vehicle fire. When it burns, and to a much
lesser extent when it oxidizes slowly at room temperature, it gives off minute particles of
uranium oxide. If inhaled, these particles, which are relatively insoluble, may become
stuck in the lungs and irradiate the nearby tissue over a long period of time, provoking
lung cancer. Eventually these particles become deposited in the lymph nodes, bones,
brain and testes. They also contaminate the environment, virtually permanently given the
half lives of the uranium isotopes.



Weather and corrosion may pale in comparison to political and business threats.
According to a report published by the Associated Press, on June 17,2009, the
companies that own almost half of the nation's nuclear reactors are not setting aside
enough money to dismantle the plants once they are decommissioned. Many of them
may sit idle for decades and pose safety and security risks as a result. Could such a
business scenario plague EnergySolutions? If at some point EnergySolutions becomes
insolvent, how will the integrity of these cylinders be monitored or maintained?
Obviously that burden will fall to the tax payers and the health risk to the public may be
enhanced.

Reqardinq presumption number two:

If the residents of Utah for one reason or another became exposed to a small amount of
depleted uranium would it be safe?

Beginning with Madame Curie the scientific community, and then government regulatory
agencies and the nuclear industry have either consistently underestimated or exercised a

shameful hubris, deception or callous disregard for the public health consequences of
radioactive exposure at every stage of evolution of the nuclear industry. Between 1945
and 1963,200,000 of our own soldiers were deliberately placed within a few miles of
atomic bombs test, most of them without any protection. Thousands of Utahns became
some of the early the victims of underestimating the toxicity of above ground nuclear
testing. Nevada nuclear tests were sometimes delayed if the winds were blowing toward
Los Angeles instead of Southern Utah.

In the years that followed there were serious proposals by Edward Teller and the Atomic
Energy Commission to use hydrogen bombs for excavation projects, such as constructing
a new Panama canal, detonating nuclear bombs under Colorado, New Mexico and
Pennsylvania to create storage caverns for natural gas, dismissing the obvious result that
the natural gas would become radioactive. The above ground environmental
contamination of underground nuclear testing was also underestimated and it was
allowed to continue until 1992.

The toxicity that uranium miners were exposed to was underestimated until it became
obvious that they had lung cancer rates ten times higher than the rest of the population,
and if they smoked, 100 times higher than everyone else. The mill tailings from the
processing of uranium ore were initially thought to be benign and for several years these
tailings were used as building material, incorporated into the cement poured in
foundations. Eventually the folly of this became clear and those buildings had to be
closely monitored for high levels of radioactivity and some of them had to be abandoned.

X-rays were once thought to be benign which resulted in the public receiving countless x-
rays without thought as to the consequences of repeated exposure. Remember that taking
x-rays of the feet used to be part of buying a new pair of shoes? When nuclear plants
were built, by design they were allowed to release a steady stream of radiation under



normal operating conditions, Likewise little thought was given to the problem of
disposing of the waste because the extent of the toxicity was not fully understood.

In 1989 the FBI raided Rocky Flats Colorado, site of a Rockwell International plutonium
factory to investigate illegal burning of radioactive waste. A grand jury was convened but
the Justice Dept. ignored the grand jury findings and levied modest fines against
Rockwell International. Grand jurors were threatened with felony charges if they spoke
to the press. 15 years later the grand jury foreman wrote a book describing his
assessment: that the government used the grand jury not to prosecute illegal activity, but
to cover it up. The FBI agent who led the raid, John Lipsky, agreed with the book's
allegations. He said the clean up ordered by the DOE was woefully inadequate...a farce."

Finally, after years of dismissing public health concems, the US military is now faced
with mounting evidence that their use of DU munitions in the first and second Gulf Wars
and the Bosnia and Kosovo Wars, is creating a public health disaster for the affected
countries and our own veterans.

Because of the long, painful and sometimes shameful history that taints the nuclear
industry, Utah citizens would be foolhardy not to be suspicious about whether practices at
EnergySolutions or the applicable federal agencies are adequately protecting our health.
In this context, classifying depleted uranium as class A waste and therefore "safe" to
stockpile in Utah seems to be just the latest version of "trust us, what could go wrong?"
Depleted uranium has a concentration that exceeds by l0 times the Class A waste limit of
0.05 micro curies per cubic centimeter recommended by NRC staff in a 1981 draft
environmental impact statement,

Chairman Ed Markey (D-Mass.) and subcommittee member Jim Matheson (D-Utah) told
the NRC in a letter: "The arbitrary and capricious mischaractenzation of depleted
uranium as Class A waste will undermine public confidence in the waste classification
system, may increase risks to public health and safety and raises the possibility that
additional, uncharacterized and possibly even more dangerous materials could be
similarly treated in the future."

The tainted history of the nuclear industry while certainly relevant to this inquiry needs to
be followed up by a scientific examination of the possible public health effects. To that
extent, a little biographical sketch of the person who was likely the world's most
qualified expert on the subject, Dr. John Gofrnan is very pertinent.

Dr. Gofrnan was a nuclear physicist, a physician, a cardiology researcher, and a professor
of molecular and cell biology at UC Berkeley. He discovered the isotopes uranium 232,
and 233 and protactinium 232 and 233. He was the first scientist to isolate enough
plutonium to create an atomic bomb and in fact did so for the Manhattan Project. He then
went to medical school and became a researcher on coronary artery disease. His
pioneering work on lipoproteins became the comerstone of modern cardiology and what
we now know about "good cholesterol and bad cholesterol, HDLs and LDLs. The
American College of Cardiology named him one of its 25 leading researchers.



Because Gofman was considered the most qualified researcher in the country he was
asked by the Atomic Energy Commission to lead the government's research into the
health effects of nuclear radiation and he did so as the head of the Lawrence Livermore
Laboratories. Unfortunately he came to conclusions that the AEC did not want to hear:
that being that there was no amount of radiation exposure that could be considered
"safe" for the public. Independently many other eminent scientists came to similar
conclusions: people such as Linus Pauling, the only two time winner of the Nobel Peace
Pize, the leader of the Soviet Union's nuclear program Dr. Andrei Sakharov also a Nobel
Prize winner, Drs. Arthur Tamplin, Alice Stewart, Thomas Mancuso, Karl Morgan and
Harold Knapp all of whom were researchers for the AEC. Others outside of the AEC
also agreed with this assessment: like Vladimir Chernousenko, who the Soviet Union
placed in charge of the Chernobyl clean up, and Dr, Ernest Sternglass, professor of
Radiolqgical Physics at the U. of Pittsburg Medical School whose research and testimony
played a role in Pres. Kennedy signing the Nuclear Test Ban Treaty of 1963.

The government eventually fired Dr. Gofrnan and many others and black balled them
from research funding for refusing to back down from their assertions that radiation even
in small amounts will harm public health. The idea obviously had powerful implications
for the acceptability of an enornous nuclear arsenal and the nuclear power industry as

well. But he never stopped speaking out against the human toll radiation exacts,
predicting that nearly 1 million people would develop cancer from Chernobyl, far more
than any other estimate. One of his colleagues estimated that 400,000 American infants
died as a result of the nuclear bomb testing conducted in this country.

Dr. Gofman was a courageous scientist whose credentials were beyond dispute. But was
he correct? Are even small radiation doses harmful, doses even smaller than those
allowed by state law and used in the modeling to declare the EnergySolutions repository
ttsafg".

A 2005 blue-ribbon panel of the National Academy of Sciences examined hundreds of
articles and concluded that no safe threshold exists. .Furthermore, their report states that
that very low levels are more harmful per unit of radiation than hisher levels of exposure,
also known as the "supralinear" effect. The panel used reports from up to fifty years ago,
when pelvic X-rays to pregnant women were found to double the chance that the fetus
would die of cancer in childhbod.

As early as 1943 Manhattan Project physicist James B. Conant in a memo to the US
Army estimated that inhalation of one millionth of a gram of DU would be fatal. In this
same memo DU was also recommended as a permanent terrain contaminant which could
be used to destroy populations by contaminating water supplies and agricultural land with
radioactive dust

DU is primarily an alpha emitter. One millionth of a gram of DU can release 1,000 alpha
particles. A single alpha particle carries over 4 million electron volts of energy. It only
takes 6-10 electron volts to break a DNA strand. Inhalation or absorption of a single



alpha particle can cause cancer or irreparable DNA disruption.

A 1994 General Accounting Office report to Senator John Glenn estimated that if every
American received the maximum radiation expesure permitted by the goverrrment, the
result would be a lifetime premature cancer death risk of one in 300, or 1 million deaths,
or about 14,000 cancer deaths ayear, which fits Gofrnan's prediction.

Will i million people develop cancer from exposure to Chemobyl radiation? For years
the International Atomic Energy Agency insisted that only 4,000 would die. But in 2006
a report from scientists who reviewed statistics from Belarus, projected that 270,000
would develop cancer. Research continues, but with 5 million to 8 million people still
living in highly contaminated areas, Gofrnan's estimate may yet prove to be correct.
Wildlife has continued to decline in the area and is showing very high rates of DNA
damage.

Did thousands of infants die from bomb fallout half a century ago? The period 1950-1963
remains as the only part of the twentieth century in which infant deaths did not fall
sharply, and is still unexplained. In 1992 British scientist R.K. Whyte published a paper
in the British Medical Journal concluding that bomb fallout was the likely reason.

Do medical X-rays give people cancer? A storm of protest is growing over the number of
X-rays, especially CT scans, administered to children, who are most susceptible to harm
from radiation. The National Cancer Institute now cautions that physicians should only
conduct pediatric CT scans when necessary, adjust exposure parameters, minimize use of
multiple scans in a single examination and consider alternatives to CT scans.

It is noteworthy that Dr. Gofinan's most important scientific work has not been
invalidated, even though some of his conclusions are commonly dismissed, or ignored by
those who cheerlead for a more robust nuclear industry and by those who think Utah
should store DU.

What evidence is there that exposure to DU can harm the public? Use of DU in arnor
piercing ammunition in the first and second Gulf Wars, and the war in Kosovo is strongly
defended by the military. Recall that the military fiercely defended the use of Agent
Orange in Vietnam even though the dioxins it contained are the second most toxic
substance ever made by man, plutonium being the first.

Few actual scientific studies have been generated because it appears that there is little'US
goverrrment interest in investigating whether their use of DU amounted to a widespread
public health disaster. Funding sources are almost non-existent. However, most non
govemment medical observers consider exposure to DU as the most likely cause of Gulf
War Syndrome. Consider these additional observations:



Ten years after Desert Storm, of the 580,400 soldiers who served, 560A are now on
permanent medical disability despite the fact that only 467 were actually wounded
according to the Encyclopedia Britannica's Almanac 2003.

After the "Shock and Awe" campaign in Iraq in 2003, very fine particles of depleted
uranium were captured with larger sand and dust particles in air filters in Britain. Those
particles traveled 2400 miles in7-9 days. Salt Lake City is only 74 miles from Clive.

In vitro studies of human lung cells show extensive chromosomal disruption when
exposed to DU contaminated dust.

Veterans of Desert Storm and the wars in Bosnia and Kosovo have been found to have up
to 14 times the normal level of genetic damage in their chromosomes. DU is detectable
in the urine 20 years after exposure,

Dr. Asaf Durakovic, Chief of Nuclear Medicine for the Veterans Administration and
advisor to the National Science Foundation, states that, "Because of the chemical and
radiological toxicity of DU, even a small number of particles trapped in the lungs,
kidneys, and bone greatly increase the risk of cancer and all other illnesses over time."
According to Durakovic, symptoms associated with DU poisoning are: emotional and
mental deterioration, fatigue, loss of bowel and bladder control, and numerous forms of
cancer. Such symptoms are increasingly showing up in Iraqi children and among Gulf
War veterans and their offspring.

Four years after the Gulf War of 1991, Life magazinepublished a photo-essay entitled
"The Tiny Victims of Desert Storm," which focused on the numerous cases of severe
birth defects that had occurred in families of veterans from that war. Life reported, "Of
the 400 sick vets who had already answered Sen. Don Riegle's Senate Banking
Committee inquiries, a startling 65 percent reported birth defects or immune-system
problems in children conceived after the war."

In one unit of 20 soldiers that invaded Iraq in 2003, within 18 months, 8 of them, or 40%o

had come down with some form of cancer.

A study compared 15,000 Desert Storm Vets to 15,000 non Desert Storm Vets. It
showed that from the Desert Storm Vets, men were twice as likely to father children with
birth defects after the War and women were three times more likely

Studies by the US Armed Forces Radiobiology Research Institute have led the authors to
conclude that moderate exposures to either Uranium or DU present a significant
toxicologic threat.

Other surveys show extremely high rates of illnesses in the spouses and children of Gulf
War Veterans. Doctors in southern Iraq are seeing a dramatic increase in childhood
cancers like leukemia. Hard statistics are difficult to verify, but they estimate the rate
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increase is on the order of 1,000%. Doctors in Serbia reported cancer rates had tripled
within 3 years after their war ended.

Fallon, Nevada population 7,500 has by far the highest rate of childhood leukemia in the
nation, 64 times the national average. It may only be coincidence but thousands of tons
of DU were used for decades at four bombing and gunnery ranges in Fallon, Nevada,

A surprising announcement by U.S. Department of Energy officials bn January 29,2000
acknowledged, after many years of denial, that employees of their facilities had
significantly higher incident rates for leukemia; Hodgkin's lymphoma; and cancers of the
prostrate, kidney, liver, salivary glands, and lungs.

There is no way to prove without doubt that EnergySolution's storing depleted uranium
will harm Utah residents now or in the future. But that is not the standard you should
insist on to implement a moratorium. A wealth of ominous circumstantial evidence has

accumulated suggesting that public exposure to DU is potentially a dreadfully serious and
long term public health issue that has no remediation. We urge you to follow the
precautionary principle that guides physicians in their encounters with patients.
Whenever there is doubt. do for the patient whatever represents the least amount of risk.

Sincerely,

The Utah Physicians for a Healthy Environment
Dr. Brian Moench
Dr. Scott Hurst
Dr. Cris Cowley



DEPLETED URANIUM
DISPOSAL

Radiation Control Board Meeting
July t4, 2009

3 lmportant Definitions:

1. Radioactivity: Some atoms are
unstable and undergo a spontaneous
decay process, emitting one or more
types of radiation until stability is
reached.

2. Curie: The rate of decay is called
activity, which is the number of
disintegrations per second, 1 curie is
equal to 3.7 x 1010 d/sec or 37 billion



3 !mportant Definitions:

Half-Life: The period of time it takes for 1/z of
the unstable atoms to transform to other
unstable atoms or to a stable atom

Ex: Carbon-t4 | Nitrogen-14 (Stable)
Half-life= 5703 yrs

Americiu m-24L f, Neptunium-237
Half-life=433 yrs (Radioactive)

What is Depleted Uranium?

Natural Uranium
Isotopes

Depleted Uranium
Isotopes

99 .27 60/o

0.7 7960/o

0.0057o/o

99.8o/o

0.2o/o

0.001o/o

U.238
u-235
u-234

U-238
u-235
u-234
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Differences: DU vs. Natural Uranium

o DU has approximately 3 times less
U-235 and U-234

o Consequentty, the radiation doses
from DU are approximately 600/o
less than U-Natural

o Behavior of DU in the body is the
same as natural uranium

World Health Org. /factsheet no 257, Revised 1/2003

DU Disposed @ EnergySo/utions

o Approximately 48, 000 tons of D-U has
been disposed in 6.53 million cubic yards
of LLRW waste. In the majority of the
cases, the DU is very diffuse and
concentrations are low in the waste
matrix.

o Future DU disposal may include large
volumes of DU that are not diffuse, a
concentrated mass of uranium-238 oxide.



Regulatory Approach to LLRW Disposal

Site Selection - Natura! condition
are conducive to long term isolation

Geologic Hydrologic
Seismic Remote Location

Climate
Lack of Mineral resources

Regulatory Approach to LLRW Disposal

Engineered Disposal Barriers -
Natural Materials in Construction of
Cover Systems and Liners

EX: Rock Armor
Erosion
Bio intrusio n

Human Intrusion
Clay Liner



Regulatory Approach to LLRW Disposal

Ad m i n istrative Controls

1. Restrictive Covenants on Land
title

z. Zoning Restrictions-Tooele
County

3. Record Keeping-State and
Tooele County

Regulatory Approach to LLRW Disposal

Perpetual Care Fund

Funding to correct future issues



o To Prevent Contact with Disposed
Waste

o To Prevent Release to the
Environment. Maintain Isolation.

Question ?

Compliance Over What Time
Period ?

What is Performance Assessment

An iterative process, involving a site-
specific, prospective modeling
evaluation of the post-closure time
period to determine

r Whether reasonable assurance of
compliance and quantitative
performance objectives can be met,
and



What is Performance Assessment

o To identify critical data, facility design
elements and model development
needed for determining waste disposal
site operating limits and providing
defensible and cost effective licensing
decision.

What is Performance Assessment

In plain terms, performance
evaluations provide, significantly
but not exclusively, the technical

basis for the design, operation and
closure of the low-level radioactive
waste disposal facility during the

license review process.



Components of Assessment Modeling

Source Term - The radiologic, biologic,
chemical and physical characteristics of
proposed waste. (Existing performance
evaluations for U-238 assume a maximum
possible activity of uranium and decay
products. )

Facility Design - Cover System and
infiltration, bottom liners, seismic stability,
closure requirements and overall
engineering design features.

Pathways Analysis - Rn evaluation of potentiat
exposures including: food chain, including surface
water resources, inadvertent chronic or acute human
exposure, atmospheric transport and biotic transport
and many, many others.

Ground Water Flow and Transport (A
critical pathway for the Clive Site)

Evaluation of Uncertainty and
Sensitivity - Model inputs and assumptions are
subject to alternative approaches and scenarios.

Example: Site semi-arid or inundated
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Possible lmpacts of the Nuclear
Regulatory Commission Rulemaking

o Two new considerations for an
updated performance evaluation for
the Energy Sol utions disposal
facility.
r Disposal of diffuse depleted uranium

versus disposal of large mass
quantities, and

r Time period for demonstrating
compliance with performances
objectives and rules.

Possible lmpacts of the Nuclear
Regulatory Commission Rulemaking

o A revised performance evaluation
must consider the entire waste
disposal site inventory of
radionuclide including all sources of
uranium, radium and other
radioisotopes of concern for the
performance time period.
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RADIATION CONTROL BOARI)
Department of Environmental Quality (Bldg #2), --

Conference Room l0l, 168 North 1950 West, Salt Lake City, Utah
. July 14,2009

TENTATIVE AGENDA

Work Meeting
2:30 p.m. to 3:00 p.m.

Technical aspects of Depleted Uranium disposal

Regularly Scheduled Board Meeting
3:00 p.m. to 5:00 p.m.

Minutes (Bpard Action Item)
a. Approval of the Minutes from the June 9, 2009 Board Meeting

Rules
No Items

Radioactive Materials Licensing/Inspection
No Items

X-Ray Registration/Inspection
No Items

Radioactive Waste
a. Presentation by Laura Lockhart: Utah Code Annotated $ 19-3-104(8)

"No More Stringent" Rule (Board Information Item)
b. Presentations by HEAL-Utah, and EnergySolutions, LLC "Moratorium

On Disposal of Depleted Uranium Low-Level Radioactive Waste"
(Board Action ltem)

c, Requests to Board to Provide Comments on Depleted Uranium
Disposal (Board Information ltem)
L Stephen T. Nelson, Ph.D.
2. Brian Moench, M.D.

Uranium Mill Licensing and Inspection
No Items

VII. Other Division Issues (Board Information Item)
a. Division Activities Report

VI[. Public Comment

IX. The Next Scheduled Board Meeting: August 11,2009 (Tuesday), DEQ Bldg
#2, Conference Room 101, 168 North 1950 West, Salt Lake City, Utah 3:00 -
5:00 P.M.

For those individuals needing special assistance in accordance with the Americans with Disabilities Act, please contact
Brooke Baker at the Utah Department of Environmental Quality, at 168 North 1950 West, Salt Lake City, UT 84116, Office
of Human Resources at (801) 536-44L2, TDD (801) 536-44t4, or by email at; bbaker6)ulah.oov.

VI.



Minutes (Board Action ltem)
Approval of the Minutes from the June 9,
2009 Board Meeting

Radioactive Materials Licensing/lnspection
No ltems

V, Radioactive Waste (Board tnformation ttems)
a. Presentation by laura lockhart: Utah Code Annotated $ l9-3-104(8)
"No More Stringant" Rule (Board Information ltem)
b. Presentations by HEALUtah, and Energy5o/u/ions,Ll-C "Moratorium
On Disposal of Depleted Uranium lnw-Level Radioactive Waste"
(Board Action Item)
c. Requests to Board to Provide Comments on Depleted Uraruum
Disposal @oard Information Item)

Ph.D. 2. Brian

Uranium Mil! Licensing and lnspection
No ltems

Vll. Other Division lssues (Board lnfo ltems)
a. Division Activities Report

Vlll. Public Comment

lX. Other lssues:
The Next Scheduled Board Meeting: August 11,
2009, (Tuesday), DEQ Bldg #2, Conference
Room 101, 168 North 1950 West, Salt Lake City,
Utah, 3:00 - 5:00 P.M.
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DRC Board Meeting Juty 14, 2009

Minutes (Board Action ltem)
a. Approval of the Minutes from the June 9, 2009

Board Meeting



MINUTES

OF

THE UTAH RADIATION CONTROL BOARI)

June 912009

Department of Environmental Quality, DEQ Buildng#Z

Conference Room 101

168 N 1950 W

Salt Lake City, Utah 84114-4850

BOARD MEMBERS PRESEI.{T
FeteiA. Jenkins, M.S., CHP, Chair
Elizabeth Goryrnova, M.S., Vice Chair
Dane L. Finerfrock, Executive Secretary
Scott Bird
Pakick D. Cone

Colleen JohnsonEdd C. Johnson
Douglas S. Kimball, DMD
Amanda Smith, Acting DEQ Executive Director
John W. Thomson, M.D.
David A. Tripp, Ph.D.

BOARD MEMBERS ABSENT/EXCUSED
Frank D. DeRosso, MSPH, CIH
Christian K. Gardner
Joseph K. Miner, M.D., MSPH

Phil Goble, DRC Staff
John Hultquist, DRC Section Manager
Craig Jones, DRC Section Manager
Laura Lockhart, Attomey, Atty General's Offrce
Yoli Necochea, DRC Staff
Fred Nelson, Attorney, Atty General's Office
Raymond Nelson, DRC Staff
Loren Morton, DRC Section Manager
Sonja Robinson, DRC Staff

PUBLIC
Krista Bowers, Citizen
Val J. Christensen, EnergySolutions
JeffClay, Citizen
John Couher, Citizen
Rolene Coulter, HEAL - Utah
Tim Fine, HEAL - Utatr
Naomi Franklice, Citizen
Ron Hochstein, Denison Miner
James Holtkamp, Hollow & Hart
Elise Lazan, HEAL - Utah
Mark Ledoux, EnergySo/utions
Karina Maravelias, HEAL - Utah
Brian Moench, Utah Physicians for Healthy

Environment
Janine Morgan, HEAL - Utah
Mary Ellen Navas, Citizen
Sophia Nicholas, HEAL - Utah
Amy O'Donosha, Deseret News
Vanessa Pierce, HEAL. Utah
Aurora E. Shlien, HEAL - Utah
Dan Shrum, EnergySo lutions
Eric Spreng, HEAL - Utah
Christopher Thomas, HEAL - Utah
Kathy Vansome, Wasatch Clean Air
Cherry Wong, Citizen

er, PIO, DEQ - PPA Staff

lo, DRC Staff



GREETINGS/I\,IEETING CALLED TO ORDER
The Utah Radiation Control Board convened in the Deparfinent of Environmental Quality
(DEQ), Conference Room 101, 168 North 1950 West, DEQ Bldg. 2, Salt Lake City,
Utah. Peter A. Jenkins, Chair, called the meeting to order at 3:00 p.m. He welcomed the
Board Mernbers and the public. Chairman Jenkins indicated that if the public wished to
address any iterns on the agenda, they should sign the public sign-in sheet. Those
desiring to comment would be given an opporrunity to address their cbncerns during the
comment period.

I. APPROVAL OF MINUTES @oard Action Item)

a. Approval of the Minutes from the April 14,2009 Board Meeting

Peter A. Jenkins, Chair, asked the Board members for corrections to the
minutes from the Mray 12,2009 Board meeting. Edd Johnson requested
the following correction to the minutes:

l. Page 6, Item VII.a., first paragraph on top of page, first sentence
which reads: "William J. Sinclair, Acting DEQ Director, reported
that at the NWIC'S May and September 2009 meetings ..."
Changed to read: "September 2008 and May 2009 meetings . . ."

MOTION MADE BY SCOTT BIRD TO APPROYE THE MINUTES
oF MAY 12,2009 WITH THE AMENDED CHANGES

MOTION SECOI{DED BY DOUGLAS S. KIMBALL

MOTION CARRIED AND PASSED UNANIMOUSLY

II. RULES
No Items

RADIOACTTYE MATERIALS LICENSING/INSPECTION
No ltems

X.RAY REGISTRATION/INSPECTION
No Items

Radioactive Waste @oard Information Item)

a. Response to the Board's Questions Regarding a Moratorium
on Depleted Uranium @tI) Disposal

Peter A. Jenkins, Chairman, reminded the Board that at the last meeting
they had a presentation by Christopher Thomas, from HEAL-Utah,
addressing some issues on Depleted Uranium (DU) disposal in Utah. Mr.
Jenkins said that after Mr. Thomas presentation, he asked Laura Lockhart,
Attorney, from the Attomey General's Office, to provide the Board with
additional information on this item. Laura Lockhart, Attorney, went over

m.
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the information she had submitted to the Board : the memo, and the
proposed rule entitled "Depleted Uranium - Options for Regulation."
After her presentation Ms. Lockhart asked the Board if they had any
questions. (See attached information)

The following is a summary of the questions and discussions held by the
Board members on this issue:

Ouestions bv the Board:

The Board discussed whether to impose a moratorium or to issue a

Rulernaking by Order as it had been suggested. The Board felt they
needed additional information to clarify which path to take on this issue.
They discussed the possibility of having two opposing parties present
some technical information on the impact and the effects of Depleted
Uranium on the health and safety to the citizens of Utah and to the
environment. They also, discussed whether a moratorium could be
imposed or not, or if they needed to implernent a rule for Depleted
Uranium. The Board asked representative's from the opposing parties:
EnergySolutions and HEAL - Utah, to briefly describe how they would be
effected by their decision.

After hearing from both parties, Elizabeth Goryrnova said that she would
favor a moratorium, but felt that there was still a lot of unclear information
on the moratorium to be able to make a decision. She said that she did not
feel it was fair to force the decision upon the Board although, she felt the
Board should move forward in protecting the public. Ms, Goryunova said
the Board should hold some hearings and get additional information to
clarify for the Board which path they should take. Edd C. Johnson, agreed
with Ms. Goryrnova's suggestion and felt that the Board should have the
technical side presented to them from each opposing party. Peter A.
Jenkins, Chairman, called for a motion on Elizabeth Goryunova's and Edd
Johnson's comments.

MOTION MADE BY DAVID A. TRIPP THAT THE BOARD,
REGARDLESS OF THE ..NO MORE STRINGENT RULE," TO
FTJRTIIER INVESTIGATE THE ISSUE ON DEPLETED
URANIUM, BY HAVING TECHINCAL PRESENTATIONS FROM
THE OPPOSING PARTIES OF ENERGYSOLUTIONS LLC, AND
HEAL _ UTAH, AT THE NEXT SCIIEDULED BOARD MEETING

Peter A. Jenkins, Chairman, asked the Board members if someone would
like to second the motion or whether they would like to have a discussion
on this motion. The Board discussed amending the original motion to
include more parties on the discussion of the technical presentations. The
Board discussed and agreed to also, include the legal aspects of the



discussion and to invite representatives from the Attorney General's
Office. David A. Tripp, suggested that they also, include Nuclear
Physicists' in the discussions on Depleted Uranium (DU).

The Board agreed to amend the original motion to include several
different parties to present the technical presentations on this issue. The
Board decided to hear from the parties of: (1) EnergySolutions LLC, (2)
HEAL'Utah, (3) the Attorney General's Office and from (3)Nuclear
Physicists'. The Board also, discussed and agreed on allowing each of the
parties fifteen minutes for the technical presentations. Therefore, the
Board felt it was necessary to schedule a July, 2009 Board meeting and
voted on this motion which passed to schedule the meeting. (See Item IX.)

Peter A. Jenkins, Chairman, said that David A. Tripp's original motion
should be amended to reflect the additional changes they had just
discussed. The motion was amended to read:

MOTION AMENED BY DAVID A. TRIPP THAT TITE BOARD,
REGARDLESS OF THE "NO MORE STRINGENT RULE," TO
FT]RTHER IIWESTIGATE TTIE ISSUE ON DEPLETED
URANIUM BY IIAVING TECIINICAL PRESENTATIONS FROM
THE OPPOSING PARTIES OF ENERGYSOLUTIONS LLC, HEAL
- UTAH, THE ATTORNEY GENERAL'S OFFICE AI\D NUCLEAR
PHYSICISTS" 6lP TO ALLOW EACH PARTY FIFTEEN
MINUTES FOR THEIR PRESENTATIONS, TO BE PRESENTED
AT TIIE JULY,2OO9 BOARD MEETING

SECONDED BY EDD C. JOHNSON

MOTION CARRIED AND PASSED T]NANIMOUSLY

PUELIC COMMENT:

Christopher Thomasr IIEAL - Utah, had the following comments on
this item to the Board:

Mr. Thomas said he would like to point out difflcrent aspects on the issue
of Depleted Uranium. He said the recent NRC decision on DU suggested
that there was a lack of a rule. He said there were no analysis underlined
that there was a ruIe for large quantities of DU. He said this was why
NRC was going to promulgate a new rule. Mr. Thomas said he did nbt
foresee that the Board would be passing a moratorium. He said he did not
necessarily see the rule as a "more stringent dialect," but rather that there
was a lack of acknowledgement of the rule at the Federal level. Mr.
Thomas said that the State would simply be saying in the interim; "while
there is no Federal rule we are going to implement our own rule that will



YI.

adequately protect the health and safety of our citizens in Utah." He said
this was one issue that he thought was a bit different.

Mr. Thomas said that at a previous Board meeting there was a discussion
held and it was suggested that there was a parallel between DU disposal
and mill tailings. He said because this is another thing that's got uranium
in the title, and it should be treated either compatibly or not compatibly.
He said he dbcided to track some information on this after it was
mentioned at the meeting. Mr. Thomas said that he discovered that
goverrrment ownership was required for mill tailings which would also
apply to the EnergySolutions site. Mr. Thomas said that only part of that
site would be owned by the Federal government the perpetuity part
because of the vitro tailings and the 1 1.e2 cell. He said the part on DU
should actually be higher than for mill tailings. Mr. Thomas said that DU
imposes a higher risk hazard from radium in uranium mill tailings which is
at its peek when it is initially being dispose. Mr. Thomas said that by
contrast the risk from radium from DU continues to grow over time at a
magrutude larger than for uranium mill tailings. He said if there is
perpetual ownership required of mill tailings then the Board would
certainly well be within their rights to require some sort of ownership for
long-term disposal of DU. Mr. Thomas said there was a rule in place to
deal with long-term hazards of mill tailings. He said that Ms. Lockhart
had mentioned that there was a greater hazardimposed on DU requiring
govemment ownership.

URANIUM MILL LICENSING AND INSPECTION @oard Information
Item)

a. Status of the White Mesa Uranium MilI, Blanding, Utah

Ron Hochstein, President of Denison Mines, informed the Board on this
itern. After his presentation Mr. Hochstein asked the Board whether they
had any questions, (Attached is the information Mr. Hochstein presented)

Ouestions by the Board:

Patrick D. Cone, asked Dane Finerfrock, Executive Secretary, if the
Department had completed an analysis of the infrastructure of the
workload versus the overall fee structure to complete the regulation.

Dane Finerfrock, Executive Secretary, responded that the fees on the mill
had just recently been increased and would be effective July 1, 2009. Mr.
Finerfrock said that there was an analysis done in order to support the fee
schedule increase. He said that this fee schedule had gone out for public
comment on September 2008. He said that those impacted by the fee
schedule changes had sufficient time to contest it. Mr. Finerfrock



explained that there were other parts of the fee schedule which required
the approval of the legislature. He said that this was the part that the
Deparrnent had been working on, the disposal fees relating to
EnergySolutions. He said that Mr. William J. Sinclair, had explained this
process regarding the stakeholders group at the last Board meeting. Mr.
Finerfrock said that the stakeholders group along with the Department
would be looking at the fee schedule to see whether they felt it was
necessary to raise the fees. Upon making a final decision they would then

inform the legislature and they could then impose the new fee schedule.

VII. OTHER DIVISION ISSUES

a. Modifying the Board Policy: "Requests Made by the Public to be

Placed on the Board Agenda" @oard Action Item)

Peter A. Jenkins, Chairman, informed the Board on this itern. Mr. Jenkins
asked the Board to recall that at the last Board meeting they made a

' motion to change the Board's policy regarding individuals addressing the
Board. Mr. Jenkins said that he requested an amendment to the policy.
He said that individuals addressing the Board should provide their
presentation and handout materials to the Executive Secretary in a timely
manner to allow the Board sufficient time to review their material. He
said this would give the Board enough time to address comments they
might have at the Board meeting.

Mr. Jenkins explained that the Board made a motion at the last Board
meeting which passed. He said he had rewritten the policy which was in
the Board packet. There were no questions by the Board members.

MOTION MADE BY DAVID A. TRIPP TO ADOPT THE NEW
WRITTEN POLICY FOR INDIVIDUALS ADDRESSING THE
BOARD EFFECTIVE IMMEDIATELY

SECONDED BY ELIZAB.ETH GORYT]NOVA

MOTION CARRIED AND PASSED UNANIMOUSLY

b. Division Activities Report @oard Information Item)

Peter A. Jenkins, Chair, informed the Board that this was currently a new
item where the Division provides the Board with a sunmary of their
monthly activities. Mr. Jenkins asked the Board whether they had any
question on the sunmary report. The following questions were asked and

discussed:

Ouestions bv the Board:



Patrick D. Cone asked DRC Stafffor an update on the settlernent
agreement for "the Notice of Violation and Order, Shootaring Canyon
Mill, Utah Ground Water Discharge Permit No. UGWl70003."

Loren Morton, DRC Section Manager, explained this item to the Board.
Mr. Morton said that a Notice of Violation was issued to Uranium One
regarding ground watering problems and the report context on the actions
that were submitted. He said they had since resubmitted and completed
the information and the Division found the report to be acceptable. The
Division then levied a penalty for the violations and the company agreed
to the settlernent terms and the dollar amount had also been settled. Mr.

' Morton explained that a settlement agreement represents a way of closing
an enforcennent action. He said that a check was received and the Division
considered this violation settled.

David A. Tripp, asked how the penalty fee on the settlement agreement of
$3,866.57, had been figured and imposed on the company.

Loren Morton, DRC Section Manager, explained that this was a Water

Quality Violation, the Division then referred to the rules under Part3l7.
Mr. Morton said thatthere were guidelines on how to calculate the penalty
amounts. He said the Division had followed the guidelines to come to the
conclusion on the very last dollar and cent amount.

VIII. PUBLIC COMMENT
Please refer to Item V. a.

The Next Scheduled Board Meetins: July 14,2009 (Tuesday), DEQ Bldg #2,

Conference Room 101, 168 North 1950 West, Salt Lake City' Utah 3:00 -
5:00 P.M. THE BOARD MEETING ADJOURNED AT 4:54 P.M.

Peter A. Jenkins, Chairman, discussed with Board members whether they should
schedule a July 2009 Board meeting. The Board members discussed the
upcoming issues that would be on the agenda, therefore they felt it was necessary

to schedule a July Boar meeting. The Board made the following motion:

MOTION MADE BY DAVID A. TRIPP TO SCHEDULE A JULY BOARI)
MEETING

SECONDED BY EDD C. JOIINSON

MOTION CARRIED AND PASSED UNANIMOUSLY

IX.
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Mr. Chaifinan, and members of the Radiation Control Board, ffiy name is Ron

Hochstein and I am President and Chief Executive Officer of Denison Mines

(USA) Corp. I appreciate the opportunity to speak to you today about the current

status of the uranium industry and in particular Denison's uranium operations in

Utah.

For those of you whom are new to the board, Denison is a publically traded

company with uranium recovery operations in the westem US7 and Canada, and

exploration and development projects in Canada, Mongolia, and Africa. Our

holdings in the IJ.S. include 3 operating uranium mines in Colorado and Utah, and

the only aperzLling uranium mill in the U.S.. located in San Juan County, near

Blanding, {Itah. Denison also has several mines in Utah and Colorado currently on

stzurdby, and 4 partially developed mines in northern fuizona.

The uranium market experienced a sharp rise in prices beginning in late 2005,

peaking at $135 per pound U:Os in mid 2007. In response to the initial rise in

prices, Denison opened 7 mines in Utah and Colorado. Since then the spot price

has fallen to as low as $40 per pound, but is showing recent signs of strengthening

and most recently was quoted at $50 per pound U:Or.



With the softening of uranium and vanadium prices over the last 18 months we

were forced to place a total of 4 mines on standby, and most recently cease

processing of conventional ore at the White Mesa mill. Late last year, the

company placed into standby the Tony M mine, near Ticaboo, Utah, and most

recently the Rim Mine near Monticello, Utah. Denison is currently operating the

Pandora and Beaver mines near La Sal, Utah and the West Sunday mine in

Colorado. We are hopeful that the recent rise in the spot price of uranium will

continue and we can resume operations at those mines on stand-by.

Ore producecl from the mines is shipped to the White Mesa Mill, located 6 miles

south of Btanding, Utah. Ore from the mines is transported to the Mill by highway

trucks rrperating under US Department of Transportation regulations, and

Denison's own company mandated requirements. In 2008, the mill received over

17,570 trucks hauling conventional ore.

The White Mesa Mill is one of only four conventional uranium mills remaining in

the US, and the only one that is fully permitted and operational. The Mill began

processing conventional ore in April 2008, and processed conventional ore until

the end of May of this year. Although the Mill is 29 years old it is in excellent

shape, with $31 million of capital improvements and upgrades over the last two



years, including a new triple lined state-of-the-art tailings cell. In 2008, the Mill

processed 249,000 tons of ore and recovered 800,000 pounds of U3O8, and 1.2

million pounds of V2O5, a by-product metal contained with the uranium in all the

mines in eastern Utah. Vanadium is used in the production of high strength steel.

In2009, the Mill is budgeted to produce approximately 700,000 pounds U3O8, and

500,000 pounds of V2O5.

As stated earlier, conventional ore processing at the White Mesa mill has been

suspended; however, Denison will continue to be producing uranium for the

remainder of the year through the processing of alternate feed material. We will be

starting up a new altemate feed circuit this month. This circuit is designed to

*\ese
process al+eme*€fu materials more efficiently than in the past. This circuit will

operate throughout the remainder of the year and continuously going forward. We

are planning on restarting conventional ore processing in early 2010 in order to

fulfill long term contractual commitments.

Denison currently employs approximately 160 people in our U.S. mining and

milling operations, and an additional L34 contractor personnel. Of the 134

contractor personnel, 59 are employees of White Mesa Inc., a Native American

owned small business headquartered in White Mesa, Utah. The majority of our



employees and contractors are Utah-based. I'm very proud of our employees as

they reached an important safety milestone in April with over 1.0 million

manhours worked without a Lost Time Accident. o't *bo \Jh i )-' t{esc "" I\ '

Substantially all of the uranium that is produced in the US, as well as from other

intemational producers, is used in nuclear reactors for the generation of electricity.

The only other significant use is in the production of medical isotopes. The

yellowcake that Denison produces undergoes three additional, and costly, steps

before it is usable as reactor fuel. The current worldwide demand for uranium is

approximately 184 million pounds U3O8 per year, with primary production only

114 million pounds per year. The remainder is made up from secondary sources of

supply such as inventories held by producers and utilities, government inventories

and uranium recycled from nuclear weapons. Currently approximately 50% of the

U.S. uranium demand is satisfied from uranium supplied from down blended

Soviet nuclear weapons. This program will end in 2013.

There are currently 436 reactors in the world, 104 of them in the US. Nuclear

power generates approximately 20% of the electricity used irr the US. There are

currently 29 applications for new reactors in the US, and several other countries,

particularly China, India, Japan and South Korea, as well as some European



countries, have aggressive plans for expansion of nuclear power. Nuclear power's

current and future contribution to reducing greenhouse gases cannot be ignored.

Based upon recent assessments of future secondary uranium supply, combined

with the uranium industry's production forecast, and expected nuclear generating

capacity - there is a growing requirement for increased uranium production. Based

upon the second quarter Ux Consulting report, world uranium demand is forecast

to increase from its 2008 level of 184 million pounds to 234 million pounds by

2020. At the same time, supply from secondary sourees is expected to drop from

47 million pounds in 2008 to 15 million pounds in 2020. As a result, uranium

production will need to expand significantly to meet the increasing demand.

Denison's operations provide significant economic benefit to the citizens and

institutions of the State. Since the beginning of 2006, the company has paid over

$23 million in wages to our Utah employees; we have paid almost $1.1 million in

State and local property taxes, and have paid the State School and Institutional

Trust Lands Administration almost $2.3 million in fees and royalties.

Since August of 2004, the operations at the White Mesa mill have been regulated

by the LJDEQ, Division of Radiation Control. As with any new relationship, the



first couple of years were a bit rocky, but now we understand better what is

expected by the Division and we are moving forward. Denison still has a ways to

go to improve, but we are getting there. And over the past five years, there has

been no shortage of activities.

Since the transition, the Division has implemented an amended Radioactive

Materials License, which was based on the mill's NRC Source Materials License, a

new Groundwater Discharge Permit, which has increased the groundwater

monitoring from 6 parameters from 4 wells, to 38 parameters at 26 wells; a Best

Management Practices Plan, a Stormwater Management Plan, a license amendment

for the Fansteel alternate feed material, a tailings sampling plan and a seeps and

springs sampling plan, and the licensing of a new tailings cell, to name but a few.

This is in addition to the ongoing inspections and review of quarterly and semi-

annual reports that are filed by us.

Currently, Denison has numerous submittals in with the Division including: the

Chloroform Corrective Action Plan, a license amendment and design permit

approval for tailings cell 48, the license renewal application, an amendment to the

Groundwater Discharge Permit, as well as a few minor operational license

amendments.



The Division of Radiation Control is a tough regulator in their duty to protect the

environment in the State of Utah, but also fair and responsive to our permitting

needs; however, your support in increasing the number of staff within the

Department is important to ensure that they can be responsive to all stakeholders

needs.

Mr. Chairman, I appreciate the committee's time, and I am happy to answer any

questions.
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or*,ro*Dll Denison Quick Facts
- - nirNEa (TSX: DML, NYSE AMEX: DNN)

' Exploration, development, mining, milling

' Assets in Canada, U.S., Zambia, Mongolia

3 operating mines in North America

2 uranium mills in North America

2008 U3O8 production:1.6 million lbs
' More than double 2007 production

2009 U3O8 production: 1.4 million lbs
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or*,ro*Di I u.s. Production
,YTtNES

' Sunday, Rim & Tony M on standbY

' Standby mines can be
restarted to meet sales
contracts

' U.S. production can
produce 1.7 million lbs/year
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or*,ro"Dj I white Mesa Mitl
MINES

' Conventional ore processing started Aprill0S

' White Mesa only operating conventional uranium ore
processing facility in U.S.

' 2008: cornpleted $31 million mill modernization &
relining of Tailings Cell 4A

' 2008 production

' 0.8 million lbs UrOt

' 1.2 million lbs V.Ot

MEETING THE CHALLENGE

DEN'soNDll white Mesa Mill
,vilNE5

' Gonventional ore processing ended Mayl09

' $5 million alternate feed
circuit :

' Operational by June

' 2009 output 160,000 lbs

' 2009 production

' 0.7 million lbs UrOt

' 0.5 million lbs VrOt

MEETING THE CHALLENGE
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or*,ro*Dl I Uranium Market
MINES

436 operating nuclear reactors in 30 countries
' 104 reactors in the U.S. generating 20% of the eleetricity

44 reactors under construction
29 applications for new reactors
in the U.S.

14 new countries expected to go
nuclear
Nuclear power reduces carbon
footprint & helps eliminate
greenhouse gases

MEETING THE CHALLENGE

DENT''ND/l Market Demand vs. Mid-Case
MtNEs Productlon Sources, 2008 - 2030
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,r*,ro*Dl J zao4to 2oo8 Activities
i,uNEs

Radioactive Materials License

G rour ndwater Discha rge Perm it

Management and Sampling Plans

Alternate Feed License Amendment

' Licensing of a new Tailings Cell

MEETING THE CHALLENGE

,r*,ro*Dl I Current Activities
,VTINES

' Chloroform Corrective Action Plan

' Cell 48 License Amendment and Permitting

' License Renewal Applieation

' GWDP Amendments

MEETING THE CHALLENGE
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TO:

FROM:

DATE:

OFFICE OF THE ATTORNEY GENFRAL, STATE OF UTAII
MEMORANDTIN{

Radiation Control Board

Laura Lockhart
Assistant Attorney General

June 3, 2009

RE: Options for moratorium for depleted uranium

You requested that I report to you at the June 9 Board meeting about options for imposing a
moratorium on land disposal of depleted uranir::n in Utah. I have prepared the attached proposals for
your consideration.

The rule described in Part I of the attached handout would directly impose a moratorium, The rule
described in Part 2 approaches the matter instead through the land ownership and control requirement
in DRC's rules at R313-25-9. It will be helpful for Board members to know, before reviewing this
option, that a previous board granted EnergySolutions an exemption from the land ownership and
control require,ments.

If the Board determines that it is interested in pursuing this matter, I would recommend that it
approve both proposals for rulemaking so that it can receive comments on both before it makes its
final determination. I would furlher recommend that the proposals be made separately to avoid any
unnecessary delay in the rules' final implementation.

If the Board would prefer to recommend legislative action, either of these approaches could be

modified for that purpose.

I will be prepared to speak to both of these options on June 9.

The NRC staffs report about "whether the quantities of depleted uranium (DII) at issue in the waste
strearn from uranium enrichment facilities warrant amending section 61.55(a)(6) or the section
61.55(a) waste classification tables" is the document that I found to be most directly pertinent to this
matter. That document may be found at:

http://www.nrc.gov/readine-rn/doc-collections/cornmission/secys/2008/secv2008-
0 1 4712008-0 I 47scy.pdf

The Nuclear Regulatory Commission selected the Staffs second option from that paper in a later
decision. See http:/Arps.org/qovtrelations/docurnentVnrc-srm-secy-08-0147.pdf.



1.

a.

DEPLETED TJRANTUM - OPTIONS FOR REGTJLATION

PROPOSED RULE IMPOSING MORATORII]M

Possible language:

R3 13-71 -1. Definitions.
For purposes of this Section R3 i3-71:

"lncidental depleted uranium" means depleted urariium in concentrations of less than

[#]% contained in other waste streams.

Ril3-71-2. Moratorium on land disposal of depleted uranium

(a) No facility licensed for land disposal of radioactive waste may dispose of depleted
uranium.

(b) This prohibition does not apply to:
(i) small amounts of incidintal depleted uranium coutained within other waste steams,

which collectively total less than [#] metric tons annually;
(ii) waste received by a facility for disposal before the effective date of this
Section R313-72, provided the contact to dispose of the waste is dated before

lDArEl,
(c) this prohibition shall expire on the earlier of the following dates:
(i) 180 days after the effective date of the rul.e promulgated by the federal Nuclear

Regulatory Commission regarding diqposal of depleted uranium, as anticipated in the
March 18, 2009 instruction from the Commissionto NRC staffentitled "Staff
Requirements - SECY-08 -0147 - Response to Commission Order CLI-05-20
Regarding Depleted Uranium;" or

(ii) January 1,2013.

Other exemptions to consider:
- Waste st'eams the land diqposal facility has a contract to dispose of if the contact is dated

[before May 13,2009] [before the effective date of this Section R313-71].

Authority for rule:

Utah Code Ann. S lg-3-104. Rggistration and licensing of radiation sources by department - Assessment of
fees - Rulemaking authority 

.and 
procedure - Siting criteria.

'i) 
*" board may makc,ules:

(a) necessaryfor controlling *posure to sources of radiation that constitule a signiJicant health hozard . . . .

Applicability of Utah Code Ann. $$ 19-3-104(S) and (9).

Compliance with Utah Code 4m. $$ 19-3-104(8) and (9) would be required. Those
provisions limit the authority of the Board to make rules:

b.

2



(8)(a) ExceptasprovidedinSubsection(9),theboardmaynotadoptrules,fortheputposeofthestate
assuming responsibilities from the United States Nuclear Regulatory Commission with respect to regulation of
sources ofionizing radiation, that are more stringent than the correspondingfederal regulations which address
the same circums tances.
(b) In adopting those rules, the board may incorporate correspondingfederal regulations by reference.
(9) (a) The board may adopt rules more stringent than correspondingfederal regulations for the'purpose
described in Subsection (8) only dit makcs a writtenJinding after public coniment and heaing and based on
evidence in the record that coruespondingfederal regulations are not adequate to protect public health and the
environment of the state.

d. Questions the Board should consider as it determines whether to adopt this rule:

1. What is the evidence that coresponding federal regulations either are or are not adequate to
protect public health and the environment?

2. If there is evidence that federal regulations are not adequate to protect public health and the
envirorunent, do we know the quantities of depleted uranium that may be land disposed
without raising those concerns?

3. In the absence of a moratorium, what quantities of depleted uranium would be disposed of
before the NRC completes its rulemaking process and we are able to cornplete ours?

2. EFFECTTVENESS OF WAIVER RI]LE

a. Background:

(i) DRC rules require that a land disposal facility have evidence that a federal or state agency
either own the properfy or will own it after closure.

R3 I 3 -2 5 -g. Ins titutional Information.

The institutional information submitted by the applicant shall include:
(1) A certification by thefederal or state agency which owns the disposal site that the agency is prepared to
accept transfer of the liceruewhen the provisions of R3l3-25-16 are met and will assume responsibilityfor
institutional control after site closure and for post-closure observation and mainteiance.

(2) Evidence, if the proposed disposal site is on land not owned by the federal or a state governrnent, that
arrangements have been madefor assumption of ownership infee by thefederal or a state agency.

(ii) EnergySolutions, through its predecessor Envirocare, received waivers from the land
ownership/control requirernent based on the other controls that were provided. The waivers
were granted under this section of the General Provisions:

R3 I 3- I 2 - 5 5. Exemptions.

(1) The Board may, upon application or upon its own initiative, grant exemptions or exceptions from the
requirements of these rules as it determines are authorized by law and will not result in undue hazard to
public health and safety or the environment.



b. Possible language:

R313-71-3. Limitation on Exemptions from the Requireme,lrts of R3i3-25-9.

No facility licensed for land disposal of radioactive waste may dispose of depleted uranium
unless it demonstated compliance with the requirernents of R3l3-25-9 during the licensing
process.
The requirements of R313-71-3(1) may not be waived under the authority of R313-12-55,
except by a specific order from this Board that cites this Section R313-71-3.
A facility that has not been required to meet the requirements of R313-25-9 because it has

receivedan exemption from the requirements of that provision has not demonstrated
compliance with the requirements of that provision for purposes of paragraph R313'71-3(1).

(a) The prohibition specified in R313-71-3(1) does not apply to:
(i) srnall arnouuts of incidental depleted uranium which collectively total less than [#] metric

tons annually; or
(ii) waste received by a facility for disposal before the ef,fective date of this Section
R313-71, provided the contract to dispose of the waste is dated before [May 13, 2009].

Other exemptions to cousider:
- waste streams the land disposal facility has a contract to dispose of if the contract is dated

[before May I3, 2009] [before the effective date of this Section R3i3-71].

Authority for rule:

See authority for rulemaking cited under Part l.b above.

Applicability of Utah Code Ann. $$ 19-3-104(8) and (9).

Land ownership/control requirements are specified in federal rules (10 C.F.R. $ 61.14). For that

reason, no analysis under these'provisions would be required

Questions the Board should consider as it determines whether to adopt this rule:'

l. What is the basis for having different approaches to exemption from the land
ownership/control requirements of R315-25-9 for different wastes?

2, What is the basis for having the rule apply immediately?

(1)

(2)

(3)

d.

4



V.

DRC Board Meeting Juty 14, 2009

Radioactive Waste
a. Presentation by Laura Lockhart: Utah Code Arurotated

$ 1e-3-104(8)
"No More Stringent" Rule (Board Information Item)



(71712009) Dane Finerfrock - Response to Board request for Depleted Uranium options finalto Board - July.doc Page 1

OFFICE OF THE ATTORNEY GENERAL, STATE OF UTAH
MEMORANDUM

TO: Radiation Control Board

FROM: Laura Lockhart

DATE: Ju1y7,2009

RE: Request for additional information about the statutory provisions governing the
stringency of DRC rules

The handout used for the June Board meeting will also be used to discuss the statutory provisions
governing the stringency of DRC rules. A copy is included again for your convenience. See Part Lc
for the text of those statutory provisions.
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DEPLETED URANIUM: OPTIONS FOR REGULATION

I. PROPOSED RULE IMPOSING MORATORIUM

Possible language:

R3 l3-71-1. Definitions.
For purposes of this Section R3 I 3-71 :

"Incidental depleted uranium" means depleted uranium in concentrations of less than
[#]% contained in other waste streams.

R313-71-2. Moratorium on land disposal of depleted uranium

(a) No facility licensed for land disposal of radioactive waste may dispose of depleted
uranium.

(b) This prohibition does not apply to:
(i) small amounts of incidental depleted uranium contained within other waste streams,

which collectively total less than [#] metric tons arurually;
(ii) waste received by a facility for disposal before the effective date of this
Section R3l3-72, provided the contract to dispose of the waste is dated before

lDArEl.
(c) This prohibition shall expire on the earlier of the following dates:
(i) 180 days after the effective date of the rule promulgated by the federal Nuclear

Regulatory Commission regarding disposal of depleted uranium, as anticipated in the
March 18, 2009 instruction from the Commission to NRC staff entitled "Staff
Requirements - SECY-08-0147 - Response to Commission Order CLI-05-20
Regarding Depleted Uranium;" or

(ii) January 1,2013.

Other exemptions to consider:
- Waste streams the land disposal facility has a contract to dispose of if the contract is

dated [before May 13. 2009] fbefore the effective date of this Section R313-71].

Authority for rule:

Utah Code Ann, $ I9- j- I 04, Registration and licensing of radiation sources by department - Assessment of
fees - Rulemaking authority and procedure - Siting criteria.

G) Th" board may make rules;
(a) necessaryfor controlling exposure to sources of radiation thqt constitute a significant health hazard . . . .

Applicability of Utah Code Ann. $$ 19-3-104(8) and (9).

Compliance with Utah Code Ann. $$ l9-3-104(8) and (9) would be required. Those
provisions limit the authority of the Board to make rules:

(S) (a) Except as provided in Subsection (9), the board may not adopt rules, for the

a.

b.
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emorandum to Radiation Control Board
July 7,2009
Page 3

purpose of the state assuming responsibilities from the United States Nuclear Regulatory
Comrnission with respect to regulation of sources of ionizing radiation, that are more
stringent than the correspondingfederal regulations which address the same circumstances.
(b) In adopting those rules, the board may incorporate correspondingfederal regulations by
reference.

(9) (a) The board may adopt rules more stringent than correspondingfederal regulations for
the purpose described in Subsection (8) only if it makes a writtenfinding after public
comment aid hearing and based on evidence in the record that correspondingfederal
regulations are not adequate to protect public health and the environment of the state.

d. Questions the Board should consider as it determines whether to adopt this rule:

L What is the evidence that corresponding federal regulations either are or are not adequate to
protect public health and the environment?

2. If there is evidence that federal regulations are not adequate to protect public health and the
environment, do we know the quantities of depleted uranium that may be land disposed
without raising those concerns?

3. In the absence of a moratorium, what quantities of depleted uranium would be disposed of
before the NRC completes its rulemaking process and we are able to complete ours?

2. EFFECTIVENESS OF WAIVER RULE

a. Background:

(i) DRC rules require that a land disposal facility have evidence that a federal or state agency
either own the property or will own it after closure.

R 3 I 3 - 2 5 -9. Ins titutio na I I nfo rmation.

The institutional information submitted by the applicant shall include:
(l) A certification by the federal or state agency which owns the disposal site that the agency is prepared
to accept transfer of the license when the provisions of R3 I 3-2 5- I 6 are met and will assume responsibility

for institutional control after site closure andfor post-closure observation and maintenance.
(2) Evidence, if the proposed disposal site is on land not owned by the federal or a state government, that

arrangements have been madefor assumption ofownership infee by thefederal or a state agency.

(ii) EnergySolutions, through its predecessor Envirocare, received waivers from the land
ownership/control requirement based on the other controls that were provided. The waivers
were granted under this section of the General Provisions:
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R3 I 3- I 2-5 5. Exemptions.

(l) The Board may, upon application or upon its own initiative, grant exemptions or exceptiow from the
requirements of these rules as it detetmines are authorized by law and will not result in undue hazard to
public health and safety or the environment.

Possible language:

R313-71-3. Limitation on Exemptions from the Requirements of R313-25-9.

(l) No facility licensed for land disposal of radioactive waste may dispose of depleted uranium
unless it demonstrated compliance with the requirements of R313-25-9 during the licensing
process.

(2) TherequirementsofR3l3-71-3(l)maynotbewaivedundertheauthorityofR3l3-12-55,
except by a specific order from this Board that cites this Section R313-71-3,

(3) A facility that has not been required to meet the requirements of R313-25-9 because it has
received an exemption from the requirements of that provision has not demonstrated
compliance with the requirements of that provision for purposes of paragraph R3l3-71-3(1).

( ) The prohibition specified in R313-71-3(l) does not apply to:
(i) small amounts of incidental depleted uranium which collectively total less than [#] metric

tons annually; or
(ii) waste received by a facility for disposal before the effective date of this Section R313-
71, provided the contract to dispose of the waste is dated before [May 13,2009].

Other exemptions to consider:
- waste streams the land disposal facility has a contract to dispose of if the contract is dated

[before May 13, 2009] fbefore the eflbctive date of this Section R3l3-71].

Authority for rule:

See authority for rulemaking cited under Part l.b above.

Applicability of Utah Code Ann. $$ 19-3-104(8) and (9).

Land ownership/control requirements are specified in federal rules (10 C.F.R. $ 61,14). For that
reason, no analysis under these provisions would be required

Questions the Board should consider as it determines whether to adopt this rule:

What is the basis for having different approaches to exemption from the land
ownership/control requirements of R315-25-9 for different wastes?

What is the basis for having the rule apply immediately?

b.

d.

l.

2.
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We're here today to talk about whether or not the disposal of large amounts of
depleted uranium can be considered safe.



Doses to the public

When we talk about keeping the public safe from radiation, what we're talking about
is protecting people from receiving radioactive doses. That dose limit is described in

Utah's administrative rules.



Protecting the public - 25 mrem
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Concenlrolions of rodioEclive moleriql ... sholl nol resull in on

onnuol dose lo
the whole body, 0.75 mSv (0.025 rem) lo lhe thyroid, ond 0.25
mSv (0.025 rem) to ony other orgon of ony member of the public

Here is the rule that protects members of the public in Utah. lt says that a person

shall not receive more than .025 rems (or 25 millirems) of radiation in a given year.

Well, you might wonder how the state of Utah and companies like EnergySolutions

ensure that this limit of 25 mrem per year will not be exceeded.



Modeling ond exposure pothwoys
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Will dose limits be exceeded?

O i-T-)*d*drE[]-rj
EnergySolutions ahd the state of Utah use computer modeling to determine if the
dose limit will be exceeded.



EnergySolutions: "lt's sofe!"

"Site-specific performonce modeling for uronium disposol ot
the EnergySolutions site hqs demonstroted thot noturol uronium

n be sofely ploced in the disposol cells, even when the woste

is ossumed to only consist of uronium." (Schromke 2Aa7|

When HEAL Utah submitted comments in 2OO7 to the DRC on this issue of depleted
uranium disposal, EnergySolutions commissioned a memo from Dr. Janet Schramke.

ln it, she wrote, "Site-specific performance modeling for uranium disposal at the
EnergySolutions iite has demonstrated that natural uranium can be safely placed in
the disposal cells, even when the waste is assumed to only consist of uranium." She

went on to write "These calculations provide an extreme upper limit on the risks of
uranium disposal at the EnergySolufions site..."

This same claim has been made to the NRC and this Board.

As evidence, Schramke cites a report by Whetstone Associates from 2000. So I looked
at the Whetstone evaluation to see how it was conducted.



It's informative to look at the assumptions used in the Whetstone report for
EnergySolutions ... the first is that the only long-term impacts modeled were
compliance at groundwater wells. ln other words, impacts to on-site individuals were
not assessed. EnergySolutions appears not to have assessed long-term impacts to on-

site individuals since at least 1996, Secondly, the performance period examined was

only 500 years, as has been discussed previously. Are these the best assumptions to
use when evaluation the hazard posed by depleted uranium?
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Well, as we know, depleted uranium increases in radioactivity for thousands and
hundreds of thousands of years and doesn't reach peak hazard for L million years.

Clearly, this has drastic implications for measuring the hazard from depleted uranium.
Some hazardous constituents, like Radium -226 and Radon gas, don't even appear for
thousands of years. So let's compare the assumptions used in the recent Nuclear
Regulatory Commission analysis to what the EnergySolutions report uses.



The NRC conducted its evaluation over 1 million years and also assessed the long-
term dose impacts to off-site individuals AS WELL AS on-site individuals.



Dif f e rent
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ossumptions ... ond results

fipEnersySolutionspnl", @
I million yrs On-gite | 5O0 yrs Off-sile

"Rodon is limiting ot orid sites ond for
shollow disposol." (NRC 2008 p.ii)

"Shollow disposol (< 3m deep) is likely to
not be oooropriote for lorge quontities of
DU, regordless of site conditions." (NRC

2008 p,l 6)

"peilods of performance of I ,000 years or less result in q s,onificonf

truncalion of estimoled risk" (NRC 2008 p.l6)

The rodon hozord from DU never even

modeled (see Whetstone 2000 p.l9)

Disposol depth does not oppeor to
molter; entire cell could be filled wlth DU

Not surprisingly, the two studies, using vastly different starting assumptions, arrive at
vastly different conclusions. For instance, the NRC study says that radon gas from
depleted uranium is the limiting hazard at arid sites, whereas Energysolutions'
analysis didn't even modelthe radon emanating from DU-due to the short
performance period studied.

Similarly, the NRC analysis found that shallow disposal was likely to "not be

appropriate ... regardless of site conditions," whereas EnergySolutions' analysis

implied the entire cells could be filled with DU. The bottom line, as expressed by the
NRC, is that "periods of performance of 1,000 years or less results in a significant
truncation of estimated risk." For this reason alone, EnergySolutions' modeling does

not appear to be adequate to protect public health and safety.

10



What does the NRC study meon?

So at the end of the day, what does the NRC study really mean? lt means that if you
want to dispose of depleted uranium in a near-surface disposal facility, and you're
concerned about public health effects, the local site conditions make a huge
difference in whether the public is protected or not. This is true for both arid sites,

like EnergySolutions, and humid sites, like you would find out East, Now,
EnergySolutions tried to frame the NRC study as justifying their Clive site as

acceptable for DU disposal. When I was discussing this with a senior systems
performance analyst at the NRC, here's what he said:

"Our analysis is not to be used to justify a particular site or action; each site needs to
be justified on its own merits. A range of results is possible, strongly site-specific. So

if you want to make a decision on a particular site, you need to do that analysis on

that site." [Dr. David Esh, Senior Systems Performance Analyst.]

Far from justifying EnergySolutions as a safe site for bulk DU disposal, it points out the
need to conduct a site-specific analysis to ensure protection of the public.

7L



Port 2. Concern for long-term impocts

Now I want to talk a little bit about long-term impacts, because I know this Board is
struggling with how to treat impacts that could occur thousands of years in the
future.

12



First of all, although the EnergySolutions site is designed to mitigate erosion, it's
important to remember-by the company's own admission-the facility was

designed to control radioactive releases for,"up to 1,000 years." A hazard that will
last a million years or more seems inappropriate for a site designed only for 1,000
years.

13



Whot could go wrong?

Even though the site may look impermeable at closure, consider how the site could

change over a million years and more, During that time, the site will have to weather

many destructive forces, including precipitation, wind, tornadoes, differential
settlement, freezing and thawing, the return of Lake Bonneville, weeds, animals

14



Erosion ond long-term impocts

lf you assume that, for whatever reason, the protective coverings eventually erode,
you can calculate very high impacts to on-site intruders. Makhijani and Smith

calculated that - only considering inhalation and external doses - someone could
receive more than the annual limit of 25 mrem in only a couple of hours. Under

certain scenarios, on-site intruders could receive hundreds of thousands of millirems
of radiation per year - far in excess of the 25 mrem required by regulation

15



lnodvertent intruders
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Design, operotion, and closure of the lond disposol focilily sholl
ensure proleclion of ony individuqls inodvertentlv inlrudins inlo
the disposol site ond occupying lhe site or conlocling lhe wosle
qfter oclive institutionsl conlrols over the disposol sile qre

removed.
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Now, you might say that you don't want to consider inadvertent intruders onto the
site - because you think it's an unlikely scenario or because you think things like

fences and guards will keep them out, But Utah regulations require protection of
inadvertent intruders. Furthermore, things like fences or people guarding the site can

only be relied on for L00 years after site closure

("institutional controls may not be relied upon for more than 100 years following
transfer of control of the disposal site to the owner") R313-25-28. lnstitutional
Requirements.

1.6



Whot could go wrong?

Furthermore, when we talk about geologic processes affecting the site-like long-
term erosion or the potential return of Lake Bonneville-there are some who say that
the large uncertainty around such processes means we can essentially ignore them.

17



Utoh rules require "defensible modeling"
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Areos sholl be ovoided where surfoce geologic processes such os
msss wosling, erosion, slumping, londsliding, or weolhering occur
with sufficienl such frequency ond extent to siqnificsntlv offect the
obilily of lhe disposol site lo meel the performonce obiectives of
R3l3-25, or moy preclude defensible modelinq ond prediction of
long-lerm impqcls.
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But fortunately (or unfortunately) for us, I don't believe Utah's radiation rules let us

off the hook that easily.

Utah regulations say that sites should be avoided in situations where geologic

processes may "preclude defensible modeling and prediction of long-term impacts,"

Before, when we thought we were dealing with a 100-year hazard, maybe we didn't
need to worry about 1 million years of erosion and the potential return of Lake

Bonneville. But when you start dealing with a hazard that can be measured in

geologic time, our rules require us to avoid disposal in areas subject to geologic
processes that could expose the public to that hazard.

I don't think this Board has the luxury of deciding whether to care about the long-
term; in this instance, I think the law of the land requires it.

18



Port 3. The hurdles of rule-mqking

Finally, I want to address what would be required should the Board decide to go

down the road of initiating a rule-making to put a moratorium on the disposal of
depleted uranium.

19



Rule I - Temporory morotorium
&i-i*:x?:+Ll

No DU until I 80 doys ofter NRC rulemoking
is effective or Jonuory l, 20.l 3

Now, in order to pass a temporary moratorium on DU disposal, as described by the
Attorney General's office in Rule 1, the Board would have to meet the state's
"stringency test." What does this mean? lt means that in order to pass this
moratorium, the Board would need to make a finding that "corresponding federal
regulations are not adequate to protect public health and the environment of the
state." What would that look like?

20



Justifying the morotorium

It is the lorge quonlities ond higher concenlrolion of DU lhot creEle
q polentiol heolth ond sofetv concern, ond stoff believes thst the
gool of ony chonges lo Porl6l should be lo provide o meons lo
ensure odditionol disposol considerqlions ore loken for DU, bosed
on lhe quontity of moleriol ol issue.
f ik{ :1-;ilii i:. .'

Well, thankfully, the Nuclear Regulatory Commission has already provided us the
justification we need. ln fact, the NRC has both admitted that the existing analysis

does not cover the disposal of large quantities of depleted uranium, AND has

determined based upon its own analysis that different sites may or may not be able
to dispose of depleted uranium safely, as we saw earlier. That's precisely why-based
on health and safety concerns-the NRC has decided to require a site-specific analysis
before large quantities of DU are disposed. Therefore, a justification that federal
rules are inadequate to protect public health and safety for rule 1 seems fairly
straightforward.

2T



Rule 2- Woiver required
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No DU until Boord gives woiver or long-
term site ownership determined

Now, you may remember that the handout from the AG's office had a second rule for
you to considel that would be promulgated in conjunction with the first.

Let's take a look at this.

22



Federol rules require ownership

Lond ownership. Disposol of rodiooclive woste received from
olher persons mqy be permitted only on lond owned in fee by the
Federol or q Slole governmenl.
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You may not know it, but both Federal and state rules require that, for privately-
owned facilities like EnergySolutions, the company must provide evidence that
arrangements have been made for a state or federal agency to eventually assume
ownership of the site.

First Envirocare, and now EnergySolutions, has never been able to make this required
arrangement. Therefore, as the company has expanded its license to take more and
hotter wastes, it has had to secure waivers or exemptions to this requirements from
this very Board.

ln fact, when it sought and obtained a license to accept B and C wastes, DEQ
suggested legislation that would have required the state of Utah to become the site
owner. That legislation failed, presumably because the state legislature didn't want
to take on that kind of liability.

Envirocare also approached the Department of Energy about becoming the long-term
site owner. DOE responded that it could only accept ownership after the post-closure
period had elapsed ... in other words, only 100 years after the site had closed.

The new proposed rule would simply say that, before disposing of large quantities of
depleted uranium, this Board would have to issue another waiver to EnergySolutions
to exempt it from the land ownership requirement.

23



Stringency test - not required

When thinking about stringency, I find it helpful to think'of it like a sieve. A more
stringent rule is like a tighter sieve - it's more restrictive.

Well, in the case of land ownership requirements, the Federal rule is actually more
restrictive than the proposed state rule. The Federal rule requires site ownership,
period.

The new state rule would simply require an additionalwaiver for disposal of large
quantities of depleted uranium - still more permissive than the Federal rule, because
it allows the ownership requirement to be waived at the Board's discretion.

This would simply extend the historical practice of requiring an additional waiver
when longer-lived hazards are sought. The state required an additional waiver be
obtained back in L999/20OO when Envirocare sought a license for B and C waste
disposal, and the NRC concurred.

Prior waivers should not be considered to cover large amounts of depleted uranium,
because the long-term hazards had not been studied or acknowledged, and Class A
wastes were historically thought to decay away within 100 years to a level that posed
an "acceptable hazard" to on-site intruders. See 1.0 CFR Q 61.7. Concepts.

Therefore, in order to pass the second rule, the Board would not have to make a

finding that Federal rules are not protective of human health and the environment.
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DRC Board Meeting Juty 14, 2009

Radioactive Waste
c. Requests to Board to Provide Comments on

Depleted Uranium Disposal
(Board Information Item)

l. Stephen T. Nelson, Ph.D.
2. Brian Moench, M.D.
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Dane Finerfrock - Re: Radiation Control Board: foUow-up

From:
To:
Date:
Subject:

Steve Nelson <oxygen.isotope@gmail.com>
Dane Finerfrock <DFINERFROCK@uIah. gov>
6/3012009 12:33 PM
Re: Radiation Control Board: follow-up

Dane,

The idea that anyone could confuse DU with LLW is stunning to me.

Here's my outline:

I. A brief review of the nature of DU
A. What it is
B, Where it comes from
C. Essential differences from LLW
IL Existing regulatory philosophy
A. Contol of "short-1ived" [century-scale] wastes
B. Control of "long-lived" [millenium to 1 million years] wastes
C. Environmental ethics
III. Suitability of ES Clive facility
A. As an engineered facility for short-lived wastes
B. As a disposal facility for long-lived wastes

*****H*****r******t**t**

Steve Nelson
Professor
Dept. of Geological Sciences
5-389 ESC
Brigham Young University
Provo, UT 84602

office/voice mail: 801-422-8688
lab: 801-422-7330

Jan. 20, 2009: The end of an error.
*************

Disclaimer for the feeble-minded: lt should be painfully obvious, but the identification of my afiiliation with Brigham Young
University does not imply that the University endorses any political or othenrvise partisan content of this message.
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(6/30/2009) Dane Finerfrock - EnergySolutions/Depleted Uranium Page 1

From:
To:
Date:
Subject:
Aftachments:

Dane:

<drmoench@yahoo.com>
<dfi nerf rock@uta h. gov>
612912009 3:22PM
Energysolutions/Depleted Uranium
DU :EnergySolutions outline.rtf

Attached is an outline of the presentation the Utah Physicians for a Healthy Environment would like to make at the July meeting
regarding the proposed moratorium on EnergySolutions storing more depleted uranium. Our presentation takes 18 minutes.

Sincerely,

Dr. Brian Moench
President, Utah Physicians for a Healthy Environment



Assumptions necessary to determine that storing DU at clive is "safe"

1. The DU storage will have an extremely small likelihood of exposing the public

A. lntegrity of the storage cyclinders
B. Chemical stability of the contents
C. Possible effect of weather events, including global warming
D. Political or business effects on long term security of the Clive site.
E. Earthquake possibilities

2. lf the public is exposed, the exposure will be likely be small. and that a low dose
exposure of the public will have no, or negligible impact on public health

A. History of the nuclear industry, miscalculations, deceptions, fraud
B. What do the science experts say about low dose exposure?
C. What evidence is there that groups already exposed that have had health

impacts?

3. Precautionary principle in medical practice



DRC Board Meeting Juty 14, 2009

Other Division lssues (Board lnformation ltem)
a. Division Activities Report



June,2009

Division of Radiation Control
Activities Report Summary

Violations Assigned a Severity Level I, II or III or where a
Monetary Penalty has been proposed

1. Moab Testing Services, Moab, Utah; Severity Level III

Notice of Violation issued because portable nuclear gauges were observed to be
stored in a shed with only one tangible barrier. By rule, the licensee is required to use
a minimum of two independent physical controls to prevent unauthorizedrernoval.

2nd Quarter,2009

, X-Ray Program

current Registrations: 2538, an increase of four registrants since 1't quarter
Inspections conducted by staff: 135
Inspection conducted by Qualified Experts: 30

Radioactive Materials Program

current Licenses: 196 representing 182 licensees, a decrease ofone license
Radioactive Materials Inspections: 28
Five new licenses were issued, 1 1 licenses were renewed and 23license amendment were
completed.

Low-Level Radioactive Waste Program

Fourteen inspections were conducted at EnergySolutions in the following areas: 6-general
radiation safety, 3 -engineering inspections and 5-groundwater permit inspections.

Uranium Mill Program

Eight inspections were conducted at the uranium mills including four inspections at
Denison Mines, three inspections at Uranium-One and one inspection at Rio Algom
Uranium Mill (site closed)

Generator Site Access Permits

Four Hundred fourteen manifested shipments were inspected.



Contact:

Date:

Status !

Moab Uranium Mill Tailings Clean-up

Connie S. Nakahara, DEQ,
Bor-366-o523

June tB, zoog

On April 20, 2oog, the Department of Energy began shipping tailings from the Moab
Uranium Mill site to the Crescent Junction disposal cell. Approximately rz6 tons of tailings have
been shipp-ed by rail each week.' DOE anticipated shipping 160 tons of tailings per week. 

-
However, due to the need to minimize the amount of liquid separation during transport the
moisture content in the tailings is limited. Consequently, the tailing shipments have been much
lighter-th-an originaliy predicted.'_To increase the total mass disposed per week, DOE plans to
utilize federal stimulus money and add an additional Sunday shift starfing mid-June ioog.

DOE's Remedial Action Contractor - EnergySolutions is currently in the process of hiring an
addjtional go to 1oo employees. In August 2oog, DOE plans to implement a secbnd, three-day
shift (Friday_through Qunday). Federal stimulus money will fund the second shift. DOE expects to
reduce the clean up schedule by 2.5 years by utilizing a second shift. If the Moab tailings project
continues to reeeive the current funding, including the infusion from stimulus money, DOB
estimates the clean up would be completed within 10 years which would allow DOE io meet the
Congressionally imposed deadline of October 2019.

- Currently, the number of trucks carrying tailings contaiirers allowed to cross SR-279 each
day (Potash Road) is restricted by the Utah Department of Transportation. Thus, the numLer of
containers loaded on each train is limited to the number of haul trucks allowed to cross SR-279.
DOE plans to use stimulus funds to construction an underpass under SR-279 in August zoog.
pn_ge the _u_nderpass is operational, the number of truck haul trips per day to the rail spur wili not
be limited by SR-279.

DOE and Union Pacific completed the upgrade of ten railroad crossings; The upgrades
include lights and some railroad crossing arms. (Two upgrades are awaiting power sources.)

In a survey of the area, DOE previously identified Radioactive Residual Material (RRM) at a
Moab business - Bert's Auto Salvage Yard. During June zoo9, DOE plans to remove the
radioactively contaminated mill piping and barrels from the site. In iddition, as a service to the
community, DOE also plans to remove a contaminated mine buggy and any large pieces of uranium
ore. DOE plan_s to scan the remaining salv-age vehicles and other metal to allow Bert's Auto to ship
the clean metal to a smelter. After the yard is essentially clear DOE will survey the soil. The site
has asbestos and battery acid leaks. However, DOE does not anticipate the generation of mixed
waste. DOE hopes to start soil clean up in August, if necessary.

Monitoring worker exposure: As of May zt,zoog,the highest worker exposure was 20
mrem/3o days, based_on zr days of work, therefore, the dose was approximately r mrem/day or a
calculated exposure of zro mrem/)rr. The average individual resulti were 13 miem/3o days or
approximately o.6z mrem/day or rgo mrem/yr.

Using federal stimulus money, DOE also will provide Grand County with funds to hire an
engineer to provide oversight over the clean up project.

I Monday through Thursday DOE ships 88 containers to Crescent Junciton.
2 The mat4erial in the tailings pile is a white hard material with 43 percent moisture.



Background

The 435-acre Moab Uranium Mill Tailings site is the former A]tas Mineral Corporation
uranium facility.s The site abuts the west bank of the Colorado River and the southern border of
Arches National Park. Years of uranium processing left the groundwater beneath the site
contaminated with ammonia, uranium, copper, manganese and sulfate. The 13o-acre tailing pile
continues to leach ammonia into the aquifer. The contaminated groundwater flows into the"'
Colorado River, thus, the source of contamination - the tailings pile must be moved. Finally, in
2oo5, the State of Utah in concert with the Utah delegation andbther Moab tailing stat<ehiaers
(Grand County, City of Moab, USGS, L.A. Power and Water, etc.) persuaded the DOE to issue a
Record of Decision to.move the tailings to Crescent Junction, Utah for disposal in an NRC
approved disposal cell. Don Metzler is the DOE project manager for the Moab Tailings clean up.

In June 2oo7, DOE selected Energy-solutions Federal Services, Inc., of Oak Ridge,
Tennessee as its remediation contractor.4 DOE also selected S&KAerospace Inc.s to pr:orria"
technical and administrative support, including oversight on the design and disposal activities. In
addition, S&K is responsible for groundwater monitoring and remediition at the Moab site.

, As proposedly Congressman Matheson, PL rro-r8r, effective January 2oo8, mandates
DOE complete_ the clean up of the Moab uranium mill tailings by Octobe, r, iotg instead of the
DOE projected completion date of zoe8.

In March 2oo9, DOE awarded $ro8 million from the American Recovery and Reinvestment
Act the clean up of the Moab Uranium Mill tailings.

On April 2c., 2oog,DOE began shipping tailings to the Crescent Junction disposal site.

l. ,o,rlt.*rlerals Corporation ceased op_eration in 1984 and declared bankruptcy in 1989. In October zoor,
title of the Moab tailings site transferred to DOE as authorized under public Lu* roOiSgS - the Floyd D. '

Spence National Defense Authorization Act for FYzoor. Public Law ro6-398 further iandated thit .i.unup
occur in accordance with the Uranium Mill Tailings Radiation Control eci 

-of 
L1ZB- public Law 95-6o4 . '

a Teamed wlth E-nerg,Solutions, Jacobs Engineeri"ng Group, Inc. will perform 
"ngin""ring 

design services;
Envirocon, Inc' for removal of the tailings pile, and Neilson Construction for infristructure construction
support.

' S&K is teamed with Professional project Services, Inc.
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NRC NEWS
U.S. NUCLEAR REGULATORY COMMISSION

Office of Public Affairs Telephone: 30 l/4 I 5-8200
Washington, D.C. 20555-000 I

E-mail: opa.resource@nrc. gov
Site: http ://www. nrc. eov****{t

No. 09-115 June24,2009

NRC TO HOLD PUBLIC WORKSHOPS IN MARYLAND AND UTAH ON
SAFE DISPOSAL OF'DEPLETED URANIUM AND

OTHER UNIQUE WASTE STREAMS

The Nuclear Regulatory Commission will conduct two public workshops in September to
solicit public views on major issues for new regulations for land disposal of unique radioactive
wastes, including but not limited to significant quantities of depleted uranium.

The workshops will be held Sept. 2-3 in Rockville, Md., and Sept. 23-24 in Salt Lake City,
Utah. Exact locations and final agendas for the workshops will be announced closer to those dates.

The Commission directed the agency staff March 18 to initiate rulemaking to specify a
requirement for a site-specific analysis for the disposal of large quantities of depleted uranium, and
other unique waste streams, such as reprocessing wastes and the technical requirements for such an
analysis. The Commission also directed the staff to develop a guidance document for public
comment that outlines the parameters and assumptions to be used in the site-specific analyses. The
Commission said the staffshould "promptly'' conduct a public workshop to discuss issues
associated with disposal of depleted uranium and other unique waste streams, potential issues to be
considered in rulemaking, and technical parameters of concern in the analysis so that informed
decisions can be made in the interim before the rulernaking is final.

ln a Federal Register notice published June 24, the agency staff discussed several questions
relating to disposal of unique waste streams such as depleted uranium to be addressed at the public
workshops. The agency also requested public comment on potential agenda items for the workshops
as well as substantive issues for the rulemaking.

Public comments may be submitted to Chiel Rulemaking and Directives Branch, Division
of Administrative Services, Office of Administration, U.S. Nuclear Regulatory Commission, Mail
Stop TWB 5B01M, Washington, D.C., 20555-0001, or by fax at (301) 492-3446. Comments may
also be submitted electronically at http://www.regulations.eov using docket ID NRC-2009-0257.



Comments on agenda items for the public workshops should be postmarked no later than
Aug. 1. Comments on the issues and questions presented in the Federal Register notice and
discussed at the workshops should be postmarked by Oct. 30. Public comments made at both
workshops will be transcribed and considered part of the record. The Federal Register notice also
discusses how members of the public may inquire about direct participation in roundtable
discussions at the workshops.

###

NOTE: Anyone wishing to take photos or use a camera to record any portion of a NRC meeting should contact
the Offrce of Public Affairs beforehand.

News releases are available through a free listserv subscription at the following Web address;
http://www.nrc.eov/public-involve/listserver.html. The NRC homepage at www.nrc.gov also offers a SUBSCRIBE
link. E-mail notifications are sent to subscribers when news releases are posted to NRC's Web site.
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Dane Finerfrock - RE: Utah Radiation Control Board meeting

From:
To:
Date:
Subject:
CC:

"Yadav, Priya" <Priya. Yad av @wc. gov>
'Dane Finerfrock' <dfi nerfro ck@utah. gov>
6/22/2009 9:40 AM
RE: Utah Radiation Control Board meeting
"Bubar, Patrice" <Pafice.Bubar@nrc.gov), "Suber, Gregory" <Gregory.Suber@nrc.gov>,
"Grossman, Christopher" (Christopher.Grossman@ntc.gov), "Esh, David"
<David.Esh@nrc.gov>

Dane,

Thanks for the update. lf the Board is interested in hearing more details about our staffs Technical
Analysis of Depleted Uranium Disposal that we conducted during the development of SECY-08-0147,
we could prepare a prbsentation for them. We plan to be in Salt Lake City for the DU workshop in
September on September 23 and 24, so if the Board is interested in a presentation, we could attend a
meeting on September 22 or 25. Please let me know if the Board is interested.

Priya Yadav, PE
Project Manager
Division of Waste Management and Envirorunental Protection
US Nuclear Regulatory Commission
301-415-6667 (phone)
301-415-5370 (fax)


