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Docket No. M4-48
040WHO48950E

Mark L. Matthews
Acting Project Manager
UraniumMtll Tatltngs Project Office
Oepart_nentof Energy
P. 0. Box 5400
Albuquerque, NewMexico 87115

Dear Hr. Hatthews:

Wehave reviewed your July 18,.1989 submittal requesting approval for
supplemental standards andHodlf_catton HD. $ for the DurangoRemedial Action
Plan.

Weagree that supplemental standards are applicable for the residual material
along the AntmasRiver. Supplemental standard approval ts for the area
described in Figure 2 of your submittal only. lee have concludedthat the
supplemental standard criteria (40 CFRPart 192.21) concerning risk of
injuryt.oworkersanclenvironmentalhare to be applicableto thisproposal.

We therefore,approveproposedModificationNo. I to the Ourango,Colorado
FinalRuedlal ActionPlan(Rev.I, dated6/13/09).

Se tember (. 1989, membersof my staff observed

articular =rea along w_th several us.,- =.e
considered for supplemental standerds aT vicinity property designation. V/bile
examiningtheseareas,= sMII *'seam" of crystallizeduraniumsaltswhichhas
formed=longthe riverbank alongthe slagand originalgroundinterfacewas
pointedout. The deposltis thoughtto be the resultof _.nold spillon the
slagplle that Is slowlyleachingthroughthe slagand daylightingat the river
bank. Due to problemsencounteredwithexcavatlngm.nddrillingin the slag,
the extent of this uranium deposit has not been defined.

Your staff indicated that DOEhas no plans to cleanup this area as the hazard
averaged over the entire slag ptle will be ne__]jgtble- Wedo not consider th!s -
to be consistent wft,h the approach of reducing exposure to the public to leve=s
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ai close to the standards ts |s roasonab1¥ achievable. Therefore we suggest
that DOEreexlmlne the possible hazard to the public along the accesslble rlve_
bank.

If you have any questions please contact me or D. L. Oacoby of my staff on
FTS 776-2805.

Sincerely,

RamonE, Hall
Olrector

Case C1oled: O_,O_VHO48gSOE
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ENGINEERS
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MK-FERGUSONCOMPANYA mO_M.IO_mmUDldlN_l_uqy

NE,MX)UI, RI'ERSOFFPCE
ONEEmEVIEwIDLI_ZA
CLEVELAN_ OHIO US A 44114
PHONE t2_6)S23.1_X)tTELE.X 1_2 REPLY10 MKJ_EIIH_IJ_ COMPANy

I_MEDIAL ACTIONS
CONIRACI_,UMTRA PROJEC1
PO BOx9136
I_.BUOUEROUE NEW MEXICO U S _ _'. _g

September12, lg89 89-3050-688

Mr.Mark L. Matthews
Acting Project Manager
U.S. Department of Energy
Uranium Hi]l Tatllngs RemedtalAction Project Office
FirstNationalBank Buildlng
Sulte1700
530]CentralAvenueN.E.
Albuquerque,New Mexico 87]08

SUBJECT: ProposedOurangoSite RAPMod. Rev. 2, Antma'sRiver Bank

REFERENCE:1. Letter No. $9-3050-485 to Mark L. Matthews from J.G. 01dham
dated July 6, 1989.

2. Contract No. DE-AC04-83AL]8796

Dear Mr. Matthews:

Revision ] of the proposedRemedial Action Plan HodJfication (RAPHod.) No.
] (attached) for the Durango, Colorado Site, has been altered sltghtly to
incorporate verbal commentsreceived from the U.S. Nuclear Regulatory
Commission. No slgnificanttechnlcalchangeswere made as the comments
were for clarification.

As was describedpreviously(Reference]), an area of the f]oodplain at
Durango, incluclingthe river bank, was found to contain Ra-226 at
concentrationsIn excessof the EPA Standards.Becauseof the proximityof
the materia]to the flyer,completeexcavationwould requirethe use of
Z-plle, at an estimatedcost of approximately$750,000.00. HK-Ferguson
continuesto recon_endthatthe upperthreefeetof the materialbe removed
whileleavingthe riverbank In place. Afterthlsexcavatlonis performed,
ipproxlmately500 cubic yards of materlalwi]] remain In place with an
estimatedaverageactivityof 30 pCl/g. Supplementa]Standardsare suggested
for the resldual material. A radio]oglca]ana],vslsof the deposit,
lnc]udinga calculatlonof radon f]ux from the area Is attached. This
analysisshowsthat there shouldbe negliglblehealtheffects associated
wlth the residualmaterlal.
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-_ September]2, 1989

Because excavation ts nearly complete in the affected area, MK-Ferguson
requests your concurrenceon the proposedModification as soon as possible.
Shou]d you have any questions or commentsregarding this Modification,

]ease do not hesttate to contact Dr. Frank Petelka of my staff at
66-3040.

Sincerely,

MK-F_

Op;oG_ectDirectorOqdh_
JGO/MFP/ss
Enclosures
ce: E. Damler, DOE/UMTRA(w/encl.)

B. Sellers, DOE/UMTRA(w/encl.)
M. Jackson, TAC/UMTRA(w/enc].)
M. Miller, TAC/UMTRA(w/encl.)

• P. Martinek,CDH(w/encl.)
HS-O]I-Og-Bg

)987B
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• PROPOSEDMODIFICATIONNo. 1
DURANGO,COLORADO

FINAL REMEDIALACTIONPLAN
CHANGE1t0. 1

REV. ], 6/23/89

A. DescrtDttor):

The purpose of this change is to establish an excavation protocol for
radium-226 (Ra-226) adjacent to the Antmasriver at the Durango, Colorado,
mtll tatlings site. As required in 40 CFR]92.22(a), Ra-226 will be
excavated to levels that are as low as is reasonably achievable (ALARA).
ALARAconditions at the Durangosite wtll be met by the following:

1) Excavate (generally 6") contaminated materials to as close to the river
bank as is feasible,leavingsufficientmaterialfor the purposeof
stability.

2) Excavatecontaminatedmaterialsawayfrom the riverbank as deep as is
possible,and in any eventto a minimumof I foot belowexistingriver
waterelevation.

The Depar'._entof Energy'scommitmentto complywith Environmental
Protectior_Agency(EPA)standardsfor groundwaterremainsunchanged.

B. Resulting changesto the RAP:

Page C-2 of UMTRA-DOE/AL050503.0000, June 1986, "Remedial Action Plan and Site
Designfor Stabilizationof the InactiveUraniumMillTailingsSite at Durango,
Colorado."Add the followingparagraphsbeforethe lastparagraphof Section
C.I, "Introduction':

"If Ra-226and itsdecayproductsare presentin areasimmediatelyadjacent
to the Animas river, supplemental standards shall be applied per 40 tFR
]g2.21(b). Remedial actions shall reduce levels of residual activity to
levels that comeas close to meeting the otherwise applicable standards as
is reasonable under the circumstances.

Supplementalstandardsmay be appliedwhenRa-226 contaminationis present
in the Anlmasriverbank. Whenpresentin the riverbank,residualRa-226
more than I foot backfrom the bankwlll be excavatedto levelsthat are as
low as reasonablyachievable(ALARA). ALARAconditionsat the Durangosite
will be met by excavatingthe materialto levelsthat should,via modeling
and RAECOManalysls,11mltradonfluxat the restoredsurfaceto 3.g
pCi/m2-s(a projected0.02 WL in a hypothetlcalstruc_Jre).Supplemental
standardswill be applledto the excessRa-2Z6contaminationleftin the
riverbank and at depth.

IggIB -I-
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Page C-7 of UHTRA-DOE/AL050503.0000, June 1986, "Remedial Action Plan and Site
Designfor Stabilizationof the InactiveUraniumMillTailingsSlte at Durango,
Colorado."Add the followingparagraphsto the endof SectionC.3.4,"Final
RadiologicalVerificationSurveyfor Land':

WForareasin whichm significantfractionof the materialbeingsampledis
rockor gravel,the nine-plugcomposite30x30footgrid may be collectedby
usinga shovelor otherimplementto takebulksamples,separatingthe fines
from the rock uslnga #4-meshscreenand determiningthe weightof the fines
and rock fractions.The finesshallthenbe countedfor Ra-126following
the standardRAC-OISspecificationsand qualitycontrols. The resulting
radiumconcentrationwillbe correctedto a final,reportableconcentration
utilizingthe mass ratiosof the rock/finesfractions.

SupplementalStandardswill be applied,and the residualradioactive
materialexceedingtheStandardgivenin 40 CFR 192.12(a)left in place,
basedon the crlterlain 40 CFR 192.21(b).Estimatedarea,volume,and
averageconcentrationwill be documentedin the site completionreport".

C. OverallImpactto Designand CompleteRemedialAction

This changesimplifiesconstructionand avoidsexpenditureswhichwouldbe
unreasonablyhigh relativeto the long-termbenefits.The changeresultsin
low-levelcontaminatedmaterialremainingin someareasof the riverbank. This
materialwill producemn estimatedmaximumradonfluxat the restoredsurfaceof
3.g pCl/mZ-s. Furthermore,the materialis in a locationwhereconstruction
of structuresis not likelyand any futureexcavationwillmix the contamination
,lth cleanmaterialsand dilutethe concentration.The depositis not expected
to impactthe groundwaterconditionsat the Durangosite and shouldnot impact
futurecompliancewiththe EPA groundwaterstandards(whenfinalized).

D. Complianceof RevisedDesignwlth EPA Standards

The reviseddesigncomplieswlth SupplementalStandardsdefinedunder40 CFR
Ig2.I2(a)as 'comingas closeto meetingthe otherwiseapplicablestandardas is
reasonableunderthe circumstances",reducingresidualactivityto levelsthat
are ms low as is reasonablyachievable.Additionalexcavationshouldnot be
requiredto meet the proposedEPAgroundwaterstandardsfor chemical
contaminants.

Excavationof the residualRa-226remainingon the riverbankwouldproduce
environmentalharmclearlyexcessivecomparedto the healthbenefitsto persons
livingon or nearthe site. Sincethe contaminatedmaterialspresenta
negligiblehealthhazard,any environmentalharm is excessive.Environmental
harmcausedby remedialactionwill includedestructionof the presentriver
bank,effectsfromdiversionof the riverto facilitateconstruction,and
unacceptableturbidityfromthe releaseof largequantitiesof silt intothe
downstreamwaterduringremedialaction. The reviseddesignmeetsthe intentof
the as low as reasonablyachievable(ALARA)philosophyin 40 CFR 192.22(a),and
complieswith the criterionin 40 CFR IgI.II(b).

lgglB -2-
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In summary,a supplemental standard for cleanup of this area wtll be applied as
described in paragraphs A-D above. The revised design should not affect future
compliancewtth proposed EPAgroundwater standards.

E. Reasonfor Change

This change reduces the restdual radioactivity to levels as low as reasonably
achievable while avoiding both excessive environmental harmfrom, and costs of,
remedialactlonwhichwouldbe unreasonablyhigh relativeto the benefits.The
contaminantsleft in placewall not posea significantpresentor futurethreat
to the generalpublic.

lggIB -3-
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o

RAECOHanalysts showsthat given the aboveconditions, restdual Ra-226
concentrations averaging 36 pCt/g (the maximumremaining mtasured value) would
produce radon a Rn-222 flux ranging from 0.00 to ].4 pet/mC-s, resulting in
hypothetical working levels rangtng from zero to 0.007. These results, shown
on Table 2, indicate that to ensure Rn-222 control to the habitable building
standard of 0.02 (40 CTR]g2._Z(b)(1)), the excavation depth should be a

• approximately ] foot below the average river stage. Note: The 20 pCi/m2-s
flux standard given tn 40 £FR %g2.02(b)(1) would be met wlth no additional
excavation.

RecommendedExcavatlonProtocol:

Therearc two optionsfor the excavationof thematerlaladjacentto the
river;onewouldrequireextensiveengineeringand constructionsupportand

_. would removeall the contamination, the other would be less complex but would
leavea smallquantityof residualactivity.

Option] - Completeremovalof contamlnat!on:The areawouldneedto be
surroundedby Z-plleto minimizewaterInfiltratlonintothe excavation.
Sincethe contaminationexten: intothe river,the Z-pllewouldbe placedin
the riverchannel,extending;:>medistancefrom the bank. The excavation
wouldbe dewatered,the waterwouldrequiretreatmentpriorto release
offslte. Completedecontaminationwouldalsodestroyapproximately280 linear
feet of riverbank

Option2 - Partlaldecontamination:The areawouldbe excavatedto a minimum
depthof one footbelowpresentriverstage. The presentriverbankwould
remainIn place;excavatlonwouldbeginapproximatelyone foot back fromthe
bank. An attemptwouldbe made to increasethe depthof excavationwith
distancefrom the riverbank. Approximately500 cubicyardsof contaminated
materialcontainingan averageof 30 pCl/gwouldremain. Underthisoption,
the finalremedialactionplanwill requiremodificationto allowthe use of
supplementalstandardsbasedon 40 CFR ]g2.Zl(b)(environmentalharm).

1988B



Letter 89-3050-688
Attachment I I
Page4 of 14

Reference_:•

1. RadonAttenuation Effectiveness and CoverOptimization (RAECOM,IBM PC
Version).

2. DraftGeneric[nvlronmentalImpactStatementon UraniumMilling;
NUREG-0511;Aprtl 1979.

3. LungCancer Risk from indoor Exposureto RadonDaughters; ICRP50; 1979.

4. USNRC.1987. Draft Regulatory Guide andValue/Impact Statement,
Calculationof RadonFluxAttenuationby EarthenUraniumMill Tailings
Covers. Task WM503-4.

5. USDOE.1984. Draft Remedial Action Plan and Site Conceptual Design for
Stabilizationof the InactiveUraniumMillTailingsSiteat Durango,
Colorado.

6. Code of FederalRegulations,Title40 Part192;Healthand Environmental
ProtectionStandardsfor Uraniumand ThoriumMill Tailings.

7. USDOE,1988. FinalCalculations,VolumeIV, Redesignof Disposal
Embankment.UraniumMillTailingsRemedialActionProject(UMTRAP),
Durango,Colorado.

]988B
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Table1
RADIUMCONCENTRATION

DurangoSlag-AreaRiverbank

TESTPIT NUMBER DEPTH(ft.) ESTIMATEDFINAL Ra-226
(pCi/g)*

ii

1 Surface 61
] 4
2 <1.5
3 9

2 Surface 69
1 87
2 21
3 31

3 1 85
2 4B
3 30
4 7
5 4
6 36
7 21

4 Surface 42
0.5 6

5 Surface lO
0.5 2

6 Surface lO**
0.5 8**

7 _;urface 6**
O.S 4**

Footnotes:
*Sampledried prior to OCSanalysis. Correction factor of 1.2 applied.
**Wet samples. Correction factor of 1.4 applied.

190BB
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Table 2
ESTIPIATEDRn-222 FLUXAND

HYPOTHET|CALINDOORRADONDAUGHTERCONCENTRATION
DurangoSlag-Area Riverbank

Case I: I(tntmumexcavl_tton (1 ft'sbel°w-- leater levelo,z},Oz feet
of backfill

Rn-222flux - 1.4pCl/e- IVL

Case 2: ] footof mddltlonalexclvatlon,) feetof bmckflll
Rn-222 flux - 0.00 pCt/ez-s WL<0.001

Case 3: • 2 feet of additional exc!vmtton, 4 feet of backfill
Rn-222 flux - 0.00 pCt/mX-s ML<0.001

Case 4: 3 feet of additional excavation, 5 feet of backfill
Rn-2Z2 flux - 0.00 pCt/m2-s ML<0.001

IgBSB
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APPENDIXA

RAECOMCOMPUTERCODEOUTPUT

198BB
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RAECOBPC. BAS Atta_t II
Page 11 of 14

•OUTPUT INFORMATION : 24 :52 :16 06-23-1989
BOTTOM FLUX - 0 pCl/m^2/mec
AIR CONC. i 0 pcL/1
•BARE LAYER 2 FLUX - 1.77 pCl/m_2/a
NO OPTIMIZATION APPLIED

L THICK POR MOIST SOURC E.F. DENS _IFF FLUX CONC. MIC
tq(_-.m) (t) (pci/g) (g/c_3) ..OEF (pCi/n*2/s) (pCi/c_3)

2 61.0 .44 :LO 0 .32 1.5 0.02000 1.43 0.0 0.745
2 213.0 .44 10 36 .32 1.5 0.00005 1.72 1.1 0.74S



• Letter 89-3050-688
• Attachment II

RAECOBPC.BAS Page 12 of 14

OUTPUT INFORMATION _ 14 :52 :29 06-23-1989
BOTTOM FLUX - 0 pCl/m^2/mec
AIR CONC. - 0 pCl/l
BARE LAYER I FLUX - 1.77 pCl/m^2/s
NO OPTIMIZATION APPLIED

TRICK POR MOIST $OURC E.F. DENS DIFF FLUX CONC. MZ C
(cre) (%) (pCl/g) (g/cm_3) COEF (pCl/m_2/m) (PCl/cm_3)

3 61.o .44 lo o .32 1.s 0.02000 o.oo o.o o.74s
:_ 30.0 .44 10 0 .32 2.s 0.00005 o.oo o.o o._4s
1 182.0 .44 10 36 .32 1.5 0.00005 0.88 19.6 0.748



,, Letter 89-3050-688
Atta_t ZI

RAECOBPC.BAS Page 13 of 14
ee

OUTPUT INFORMATION : 14 :32 :38 06-23-1989
• BOTTOM FLUX - 0 pCl/m*2/sec
AIR CONC.. 0 pcl/1
BARE LAYER I FLUX m 1.77 pCl/m_2/s
NO OPTIMIZATION APPLIED

THICK POR MOIST SOURC E.F. DENS DZFF FLUX CONC. MZC
(cB) (t) (pCl/g) (g/cm_3) COEF (pCl/_2/s) (PCl/cm_3)

3 6:L.O .44 :LO 0 ,32 :L.5 0.02000 0.00 0.0 0.748
2 61.0 .44 :LO 0 ,32 1.5 0.00003 0.00 0.0 0.748

:L52.0 .44 :LO 36 ,32 1.5 0.00003 0.88 19.6 0.748
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RAECOBPC •BAS Page 14 of 14

OUTPUT INFORMATION : 14:52:47 06-23-1989
BOTTOM FLUX m 0 pCl/nA2/sec
AIR CONC. - 0 pCl/l
BARE L_YER 2 FLUX ,, 1.77 pCi/m_2/s
NO OPTIMIZATION APPLIED

L TRICK POR MOIST $OURC E.F. DENS DZFF FLUX CONC. MIC

(cn) (t) (pcl/g) (g/cmA3) COEF(pCl/m_2/s) (PCl/c_3)
3 62.0 .44 :LO 0 .32 l.S 0.02000 0.00 0.0 0.748
2 DI,O .44 10 0 .32 1.5 0.00005 0.00 0.0 0.748
2 122.0 .44 10 36 .32 1.5 0.00005 0.88 19,6 0.748
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I[NGINEEFIS
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CONSTRUCTORS

pMK.FERGUSON COMPANYA MOrmON KNUO4ENC_d_NY

NE_DOUkqT[RSOrFCt
ON[ IRl[ _( WPk+4_'&
CLEVtL_iD OMIOUSa 44+14
PHO_ {216)S23SB00'TELEXlleSS4._ I_PL_ _ I,,+.ttmGuSOmC('_mN', +I_EU[ DeALACTIONS

f_"O_IFu_C_31_UUTI_ _mCx,.JtCI
PO BOxg i:)6
N.BUOUtROUt NtW M[xICOUSA g?__9

October 4, 1989 89-3050-734

Mr. Mark L. Matthevs

Actin& Project Manager
U.S; Departaent of Energy
Uranium Hill Tailings Remedial Action Project Office
First National Bank Building
5301 Central Avenue H.E.
Suite 1700

Albuquerque, New Kexico 87108

SUBJECT: Durango - RAP Modification Ro. 2
Supplemental Standards for Processing Site

REFER_C£: Contract No. DE-AC04-B3AL18796

Dear Hr. l(atthevs"

Attached is a proposed Remedial Action Plan Hodification (RAP Hod.)
No. 2, Revision 0, for the I)urango, Colorado, eite (Attachment I).

This RAP Hod. is to apply Supplemental Standards to steeply-sloping
areas contained within the boundaries of the Processing Site which

are contaminated with windblown tailings. The removal of this

contaminated material is not Justified due to the steepness of the

slopes upon which the material is found. Because of this steepness"

1. lt would be extremely dangerous to attempt to remove the

material by ordinary construction methods.

2. If the material were removed, the removal operation would
cauee serious environaental harm.

3. The possibility is remote that anyone will come into contact
with the contaminated material if Lt is left in piace.

4. The cost of removal of the material would be extremely high.

3511K
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Hr. Nark L. Natthevs
?ase 2 - 89-3050-734
October 4, 1989

The Colorado Department of Health, the Ovner of the Processin S Site,
has concurred in the reconnendation that remediation not be performed

in these areas. Supplemental Standards should be applied to the
residual uuiterial, based upon the criteria siren in 40 CFR 192.21(8)
and - (b).

In the interest of economy, ve have had only a few sets of photo
enlarsements made. ge enclose three sets (2 pictures each, rich
overlays). Please forward at least one set to the NRC when you
request their approval.

.. "

If you have any questions, please contact Rob Cooney of ny staff.

Sincerely,

_i Oldh_

Project Director

JOO/TeJ/kJ e

Enclosures: 1. Proposed Modification No. 2 to DurenBo, Colorado,
Final Remedial Action Plan, Revision O, 10/04/89

2. Application of Supplemental Standards, Durango
Processins Site, October S, 1989 (booklet)

3. Site Photo £nlar&ements

tc: F. BosilJevac, DOE_ (v/enc. 1 & 2)
E. D_ler, IX)£_ (v/enc. I, 2 & 3)
H. Jackson, TAC (w/emc. 1 & 2)
E. Bischoff, CDH (w/enc. 1 & 2)

3511K
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PRO."OSEDMODIFICATION NO. 2
TO DURANCO. COLOP.ADO, FINAL

_£DIAL ACTZOH PLAN

IFT_SION O, 10/04189

A. kscriptiou

The purpose of this Modification is to establish Supplemental
Standards for certain steeply-_loplng areas of the UMTRA
Processing Site in Dura_o, Colorado. The two areas are:
(1) on the slopes of Smelter Mour._atn above the footprints of
the old tailings piles and the ta.l._ngs pile access roads, with
s snail area Just to the south of th_ o1<_ tailings piles,
between the IRTRA haul road and the Aninas Piver, and (2) on the
slope of Smelter Mountain above the IMTE_ haul road, Just above
the area of the rsffinate ponds.

As required by 40 CPR 192.22(a), R_-226 has been _excavated to a
level that is as lav _s is rec.sonably achiewlble (ALARA).
Excavation ef windblown Ra-226 from _ne 8reaJ _or which

Supplemental Standard_ are _mr¢ sought would net he reasor_ble
under the circtmstances which exist. Therefore, it is requested
that Supplemental Standards be applied for these areas.

B. Resultin s changes to the RAP:

Page C-2 of IMTRA-DOE/AL 050503.0000, June 1986, Remedial Actio_
__'ld Site Des_;L_ for Stabilization of _he Inactive Uranium
_ailinEs Site at Duraugo. C_. Add the following
paragraph before CI",,_last paragraph of Section C.1,
"Introductic-" :

"If Ra-226 a_ its decay produc_s are present in areas on
the slopes of Smelter Mountain which slope so steeply that:
(1) Attelpts to excavate the 1%a-226 would pose a clear and
present risk to excavation workers, or (2) Attempts to
excavate F.he 1ta-226 would _lrectly produce enviror_ental
ham that Is clearly excessive compared to the health
benefits to persons living on or near the site, now or in
the future, or (3) Both conditions apply, then the Ra-226
shall be left in piace."

3511K
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C. Overall Iapact to Design and Complete Remedial Action

This change eliminates unnecessary danger to remediation workers
and aliuinates the environnental damage which would otherwise
result from disturbir4 these steeply-sloping areas with
established vegetation. The change results in low-level
contJ,mination renainiU 8 on the steep slopes of Smelter Mountain.
The material la in locations where construction of structures is
not likely, and the areas In which the naterlal wall be left in
piace adjoin Vicinity Property areas which viii not be
renediated for the sane reasons.

D. Compliance of Revised Design with EPA Standards

The revised design, after the application of Supplemental
Standards, w111 neel the test given by 40 CFR 192.22(a), in that
it "[cones] as close to nesting the otherwise applicable
standards as is reasonable under the clrcunstances." Therefore,
the application of Supplemental Standards is appropriate.

First, excavation of this uaterl81 would, in the words of 40 CFR
192.21(a), "pose a clear and present risk to [remedlal action]
workers" attempting to remove it. These slopes are extremely
steep and extremely high, 80 much so that it has been estimated
that renediatlon would cost over four nilllon dollars merely for
this comparatively snail area; the high price reflects the
difficuIty o£ the work, which vouId require extraordinary
methods of construction to alloy the york to be done with a
reasonable degree of safety. In addition, in the words of 40
CFR 192.21(b), removal of this material would "directly produce
environnental ham that is clearly excessive compared to the
health benefits to persons living on or near the site, nov or in
the future." lt is suggested that removal of the material would
produce no benefice to the health of any present or prospective
resident; the site Is uninhabitable, and the area is net
contaminated to a degree which could affect the health of anyone
nearby. Therefore, any environnental harm done by the
remediation activities would outweigh the nonexistent health
benefits to be gained. The environmental ham which remediation
would cause can be seen by observing the pictures of the site;
the established vegetation, which has taken many years to become
thus established, reduces erosion of the slope (including
erosion of the contaminated sutterial, which is thus hindered
from being deposited below, where people night cone into contact
with it). By these two criteria, therefore, it is appropriate
to eetabllsh Supplemental Standards for compliance wlth EPA
requlrenen_s.
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Letter e89o3050-734
Attactment I
PaSe 3 of 3

en

i_. ILeason tor Chanse

This charge reduces the residual radioactivity to levels as low
as reasonably achievable while avoidt-_ the risk o_ injury to
workers, as well as 8voidins enyi_on=enc81 hstu which would be
clearly excessive conpared to any health benefits to be seined.
In addition, this chan_e avoids costs of reuedistion which are
excessive conpared to the benefit to be seined.
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Section I

RadiologicalSurvey Assessment



Application of SUDolementalStandards: Duranqo Processtna Site

ADDRESS:Smel)er Mountain OWNER'SNAHE:Colorado Deot. of H@_lth
Duranao. CO 1_1302

PROPERTYDATA:

Structures mndutilities mre shownon DrmwingDUR-PS-10-0910

Property Use: Single Restdent ; Comerciml _: School ....

Hulttple Residence ,, ; Vacant Lot ; Church : OpenLand ,,_

Ageof structures: Less than 50 years old
Greater than 50 years old (attach form ,, )

Adjacent tncluded/sptllover vicinity properties:

North - V.P. # DU-235.
South- V.P. # DU-54_ .
East - V.P. # .. DU-_44, DU-545
West - V.P. # DU-545

inln

Interior Involvement: Yes N/A ; No N/A

MajorStructural_._..._;MinorStructural Dislocat,on N/A

RADIOLOGICALDATA:

GammaExoosurQ Rate Survey

Survey Hethod

In accordance with RACProcedure 011, outdoor gammasurveys were conducted
on thcse portions of the DurangoProcessing Site that were accessible. A
complete grid survey and/or surface scan of the Site was not performed due
to the steepness and Instability of the slope of someareas of the property
and the danger to personnel.

SurveyResults

Gammasurvey results were not recorded; however, field personnel
established generalized gammaradiation levels of 25-30 micro R/ht with
"hotspots"of up to 60 microR/hr.

1634F -1-
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I Borehole Survey

Subsurface rmdiological surveys on the steep slopes of the OurangoProcessing Site were not performed becauseof the physical danger to
personnel.

l Radon/RadonDauohter Survey
Radon/radondaughter surveys were not performed because there are no

I structures on the property.
i

Soil Same]es

Soil sampleswere collected from areas of the site where Supplemental
Standardsare to be applied. Of the 264 soil samplesanalyzed, 201
exceededEPAstandards. Activity ranged from less than ].3 to 65] pcJ/g.

, Table 1 contains the location and concentration of the most recent samples
, obtained. Soil sampledata not shownin the tablemay be seenon Drawings '

DUR-PS-Io-og21through0926.

, EstimatedExtentof Cont_min_tiQn

The areasof interestare shownon DrawingDU-PS-IO-Og27.The approximated:.

• area is 308,958squareyards. Thisareaexhibitsthe characteristicsof a
' typicalwindblownproperty, lt is sporadicallycontaminatedin the top six

inchesof soilwith steep,washedareasat or nearbackgroundRa-226
{ concentrationswhilemoreleveland vegetatedareashave higheractivity.

_ecommendedRemediBlA_tion

' MK-Fergusonrecommendsthe applicationof SupplementalStandardto the
windblownareason the DurangoProcessingSite.

I
i
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Section II

Cost Estimate



Table 4.1
. Cost For Not Applytng Supplemental Standards

" .R_.EC_ENDEDOPTION

Acttvtty
No. Acttvt_y , , Uqt_ Prtce Q,_n_l,tv Estimated CQS_

OP.1 Hand Excavation 18.30 2,903 cy $ 53,125.00

DP.2 Bulk Excavation
(Slope) 4.91 48,590 cy 238,577.00

DP.3 Bulk Removal
(Slope Excavation) 5.37 51,493 cy 276,517.00

i

DP.4 Bulk Excavation
(Haul Roads) 3.21 176,787 cy 567,486.00

DP.5 Bulk Removal
(Haul Roads) 2.03 176,787 cy 358,878.00

DP.6 Bulk Backfill
(Haul Roads) 7.86 176,787 cy 1,389,546.00

DP.7 Native Seeding 1.44 257,488 sy 370,783.00

DP.8 Erosion Control LS LS 162,746.00

=,,, i ii ii i i= i

Subtota1 $3,417,658. O0
5%Subcontractor's Contingency 170,883.00
20%Overhead& Profit ....683.5_2_00

Total (Rounded) $4,272,000.00

1634F -3-
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Section III

SupplementalStandardsChecklist



JUSTIFICATIONCHECKLISTFORAPPLICATION
OFSUPPLEMENTALSTANDARDS

-- " DURANGOPROCESSINGSITE

Application of SupplementalStandards (SS) ts tn accordancewtth 40 CFR
192.22, Subpart (x) (check appropriate Subpart):

a) Rtsk injury to worker/public

_X b) Environmental harm

X c) Htgh cost relattve to long-term benefits

_._._ d) High cost of cleantng up butl_tng relattve to benefits

_..__ e) No knownremedial action

__._ f) Rmdionuclidesother than Ra-226 exist

Brief Cgn_ition Descriotion and 3u}ttfica_ion:

Durango Processing Site - Durango, Colorado
~

a. The steepness of grade andthe instability of the _._st slope of
SmelterMountaindo not permitthe use of :onstruc:_ontechniques
commonto the UHTRAProject.The use of nonstandardtechniques
magnifiesthe rlskof Injuryto personnelwho wouldbe involvedin
the decontaminationof themountain.

b. The healthhazardassociatedwith the windblowntaillngson the
DurangoProcessingSiteis not slgniflcantwhen comparedto the
monetarycostsof, and environmentalharm causedby, remediatit,n,
The depositis sporadic,locatedin an areathatprecludesextended
contactwith the genera]population.Mechanizeddecontaminationof
the side of the mountalnw111 causeseveredamageto the local
ecology. The amountof environmentaldamagedonewouldbe
excess;ve,when comparedto the benefitof the decontamination.

c. The windblowntailingson th_ DurangoProcessingSitedo not pose a
clearhazardto thegenera]publlc,as thereare no habitable
structuresand thereisno extendedhumanactivityon the slopeof
the mountain. The futurehazardto the publicis small,it is
unlikelythat themountain'seasternslopewill ever be used
extensively by the general public becauseof tts steepness
and convoluted nature.

1634F -4-
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l
aUSTIFICATIONCHECKLISTFORAPPLICATION

i -" - OF SUPPLEHENTALSTANDARDS- CONT'D.
I

Additional cost without application of Supplemental Standards -
$4,272,000.00 (further breakdownprovtded Jn Table 4.1).

I
iiii i i i i i ii iii i i

j Yes No If Supplemental Standards are Applied:
p| ii m ii •

!
X 1. OpenLand?l

X 2. OccupiedBuilding?
)
i N/A 3. If yes to No. 2, is contaminated area beneath or withln

10 feet of a building?
)
j X 4. Anticipated changeof land use withtn the next 5 years?

.. X 5. If yes to No. 4, then will land use produce health

rlsk?
X 6. Is contamination tna habitable area?

1, X 7. Haveowners con_nentsbeen solicited? (CDHConcurrence
is being pursued by transmittal of this document).

i
j . i.ii i ii ml ,| i •

Estimated volumeof contaminated material to rematn- 51,493 (cy);

J Contaminated area to remain • 308,958 (sy)

I Rangefor contaminated areas - 25 to 60 (micro R/ht).
Rangeradium-226 concentration in soil in contaminated area = less than 1.3

i to 65] (pCi/g).
If tailings are below or within 10 feet of the structure, radon daughter
concentration - N/A (WL).

1

I 1634F -5-
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Section Vl

RadiologicalTables



Table 1
SOIL SAMPLESURVEY

__ - Property - DurangoProcessing Stte

ESTIMATEDFINAL
SAMPLEID LOCATION DEPTH CONCENTRATION(pCi/g)

i li

D-SM-2208* 0+09,60L 0-6" 73.2

D-SM-2212 O+O0,06R 0-6" 10.6

D-SH-2215 2+00,05R 0-6" 3.8

D-SM-2217 2+00,90L 0-6" 8.0

D-SM-2225 2+O0,Rtver 0-6" 9.2

D-SM-2228 O+O0,Rtver 0-6" 10

D-SM-2254 16+O0,Rtver 0-6" 7.4

D-SM-2260 20+O0,River 0-6" 16.2

D-SM-2261 20+00,100L 0-6" 16.2

D-SM-2263 18+00,100L 0-6" 40.4

D-SM-2264 18+00,8' from 0-6" 19.6
river

D-SM-2267 l+90,OOL 0-6" 6.4

D-SM-2324 O+O0,50R 0-6" 10.6

D-SM-2325 O+O0,100R 0-6" 6.2

D-SM-2326 2+00,111R 0-6" 30.0

D-SM-2367 2+00,68R 0-6" 6.6

4** N47352E50569 0-6" 4.6

5** N47352E50569 6-12" 3.6

57 N47301E50600 0-6" 3.1

*The baseline for these samplests the centerline of the haul road.
**These sampleswere acquired radomly during a survey performed to further
characterize DU-544/545.



1
Table I Cont'd.

t -- - SOIL SAMPLESURVEYProperty - Durzngo Processing Stte

ESTIHATEDFINAL

J SAHPLEID LOCATION DEPTH CONCENTRATION(pCt/9)
iii mn IN ii • I n II II

' DU-SS-10832 See Drawtn9 >6" 1=1.71
DU-SS-10833 " " <6" 8.03

' DU-SS-10834 " " <6" 8.7

DU-SS-]0835 " " <6" 5.7
!

: DU-SS-10838 "' " <6" 6.02

DU-SS-]0840 " " <6" 35.8

DU-SS-10844 " " <6" 9. S

DU-SS-108_5 " " >6" 29.8

" DU-SS-]0846 " " <6" 9.1

DU-SS-10847 " " >6" 4.6

DU-SS-10848 " " <6" 3.7

• . DU-SS-10849 " " <6" 2.9

: DU-SS-10860 " " <6" 1.5

DU-SS-10861 " " <6" 1.8

I

l •

!
I

!

f,
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RadiologicalSurvey Data
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DATA GROUP I





IqIOPOSEDIIAUL lOAD SURVEY . '

! "
Seann£ns and soJ_ ample surveys have been ©onducted of the proposed haul

road from it's ori$£n near the miter stack to the raffluate pond area.

j 5o£1 samples vere collected frn the haul road, below the road to Chs ri-
ver's arise, and to 8 d£scance of 100 feet above the road on the mountain •

etde. Hazardous cltnbLn8 cvnditlvns precluded a msre eztensive so£1 sam-
pL_ns effort above the haul road vn Smelter Mountain.

!

i

The scaun_nK survey above chs haul road on Smelter Hounta£n was conducted
1 "

z _n _o stakes. The first effort entailed three people _d_o valked parallel

to the road along the side of the mountain some one to tvo hundred feet

apart. The ambient sa_ level observed ras 25 - 30 ur/hr _v£th hot spots

1 approachlns 60 mr/hr. The second survey £nvolved cre people valklns al-

; one the top rtdse end on both sides of the ridge. Assin, sn ambient gamma

level of 25 - 30 ur/hr ras observed until directly above the smelter smoke

,: stack. That area had 8am:a levels of 18 - 20 urlhr
i

i• The haul road and areas above and belov exh£blt all the cnaracterlstlcs

of a typical v_ndbluwn property. Steep, vashed out areas are at or nea._

background, vhile more level and vegetated areas have htsher acttvit_

I levels.
1
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DATA GROUP 3
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4b,_b





















• F,_.

e M [ ELY. _ P(:I/6

1. 47_42.640 _ 31t 7402 1740 5._J
?,, 47246.144 503+]_975 74+4 1_) 4.0
3. 47Z_,.505 .50+4e.772 74Z_ 1130 5.3

• 41. 473_Z.431 50,r/_.l_i ?375 _30 4.
5, 473_. 431 _ 803 7375 , B)30 3.6,

-_ " 6 470_.54,?. 50402.k:)1 7301 2100 S.1
7. 4MSI.740 S1061.B72 7235 m0 li.4
ii. 4E,B47._J7 51117._0 7_4 _/10 8.0
g. _M7. Z97 51117.020 T_4 • _10 4.|
10. _'nO,36t 51270°204 7110 2450 11.3
11. 4_.i_ 51]+4.0(_ 7164 1570 10.0
12. 44S31.B)2.51X7.412 714a 3BX) 13.B
13. _ 300 $141_ 1_ 7131 3130 IL
14. ,4_b43._ |1M0.641 _ _]0 25.5
15. 46443.405 51M0.641 7065 • 4+40 IL._I
16 ,e_136.73851649.005 7073 44,40 33.0
17. _I16516 51_J.i_. 7015 4130 _J.0
10. 47109.3._ 51)641.531 _ 1800 4.3
19. ,0090.1)72 50(_12.501 7247 B)0O _ 0
LO. 46090.172 50012.501 7247 , B)O0 4.4
21. ,li(_. TM 51MIJ.0_ 7073 _10 L_
_2. 4_21._1 $11E4._J6 7041 5300 3.7
23. 4_. 340 493"/5.a27 11504 31_ 3.3
Z4. 4_28.1M)5 49417.246 li592 41t30 _. Z
25. 4CJ7_._5 49417.24_ _ • 4830 tj.
26 _945"/.5&?.4_18. IMS 173_ 4130 21.7

" 27. 4950_.IS_ _1Ji)0,055 t_7_ 3730 15.6
26. 493_._ 448,5"7.223_TBl 3760 22,
L_. 4°,0_._ 46306.353 _ _¢ 4,3
_:). 493_._0 44_3,_ 175_ _750 12.li
:I. _a2._25 5_.Z_ _I _6_5 ,. 4
32. 45370.010 51807.100 M7Z _ 4.6
33. 45_, 00_ 51_M)5.51Z6867 3253 19.5
34. 454H_.015 517B4.814 t_ 2'900 51.0
_. a_72Sc?,.311 4709_,!99 7609 1360 .%!
36. 47+_3.7_ 48047.500 7510 1530 2. *
37. 47_.710 _164.531 7397 lg_O 2.
38. 47t_4,710 48154.531 73_7 • 1t_'0 (lqIXq
3_. 47094,231 4k%9.0C"9 7350 1720 2, 0
40. _0_. 034 400_4.134 "/211 YJ30 13.4
41. 4_.67.S'_ 4A.111_M3 7167. 1766 O1_
_. 4a4S4._Je 414_ ]87 7051 B:_ i_.7
43, 4_94.L=xJ2_ 3117 70_1 • _ & 4
44. ,_k._761_3 ,_I530,1"PJ I_ 1772 2.7
45. _ 123 _ 030 6t19 1674 P.,li
_. _931. 737 _7P.3.703 _ _75 li. li
47. 4_1_.35_ 44Mi_.203 MO_ ll13Q 4.0
46. 4_II_.359_0_:_3 _ f_)O • I130 Z.5
49. 494M.O3S 41_I?...P36 &'_ll 15,?.7 5.4
50. 41733,817 491_..407 6684 B)47 3.5
.51. 47"Di5.71750024.771 7546 1450 6.0

471J£,610 50113.1m<J_ 1500
53. 4_T/_ 50_3,_4 741J1 1170 p.ij
54. 47_._ 50253,164 74CJ1 • 1170 0g)A
_5. 47_51.61__0477._.3 7416 1500 ?..5
56. 47104.0_ 50493._ '/'3"/3 1_0 4.6
57. 47301._9 50600.444 _ lr_,O .1.1
_. _cj./.,/.841 5070_._ _ 1870 4. S
_. _._17"/._141. _705.,__ _ • 1170 1.0



60. _ 833 II04M7._3 _41 1710 F..5
&l. 46783._4 SO_S.TM 7219 2030 6.3
IW... _721.031 5107F..MI 7201 19L_0 2.9
_. 46630.0_ 51219o81fl 7159 |7_ Ii.3

• 64. 46630.0_ 51_19.BIO 7159 e. r/60 4.2
t_ 47452.lM 4W4_.055 7610 1370 1.3

-- " I_ 47_I. 640 4W54.046 7557 lJ_O
67. 47t_.004 4W80.333 7510 1640 01_
M. _,77'/7.i_ 4¢J01_.521 7438 IEl0
_9. 477/7.t1_ 4g080._1 7438 • 1610
70. 47101.313 4g112._ 7387 1960 4.8
71. 4757_.O_ @J133.389 7]L_ _4¢0 L 2
72. M0_D4 491b"/.f_, 7"576 1950
73. _1108.518 411112.577 7_15 1850
74. dMIIM.518 45112.ST7 7215 e 11_ L3
7_ _ eJf_ 4WIMI.073 7141 3.1
76. MI306.199 4_16,853 7071_ _n,0 10.6
77. _ t_ 44PJ_046 6990 1870 01)ft
7li. 44,_. 146 4W4_.1_4 6_7 2170 01_
79. 40556.046 4W4_.124 E,947 e _170 _
81. 44831.914 491iE.3"16 INM3 2320 3.g
12, 48951.947 4_21.I69 &807 _) (1_
83 45_17,713 49359.118 6T70 3380 8.6
64. 4_17.713 49._9.118 i.770 t 3380 13.3
0,5. 4_u-%,MO 4_16.919 6715 3440 5.7
8£. 4_g6.120 49430.435 _ _70 5.1
87. 4T_18,_E 513_0.397 71_8 3100 13.7
liE, 46445,_1_ 51434.066 7070 _ 5.1
8_. 46346.813 51570.275 70_9 3_0 25.0

91. 4_70. _)_ 51_.411 70_9 • L_0 4.8
_.. _6130._1 51783.'319 7_8 3_0 1_.3
93. 45W8._67 51895.6% 69i_ i_1_ 10.
9_, 45813.764 51533.120 695_ L_)50 1.7
95. 453_.377 51_3,235 f_7 _30 4.7
c£. 45386.37/ 51_3.,_-"_ 6_7 , 2230 3,
W. 4_91.087 51963._'75 M_ _0 5.
98. 4_Y'}.I_ _I07.389 6871 31_ 17.3
99. 4_1.7_ _.IBI._ f_4 i_410 5.6
100. 45134.854 2_. 101 t_)4 3410 7.1
101. 45134.854 _5.101 Mi_ 3410 4.8
10P- 44990.104 _.307.7_ 67_3 3130 14.6
_03. 44_1.902 52377.641 I;767 _ I.I
104. 447f_.450 _ _ 67#0 _70 7.B
105. _569 _2_'0._'/ 67_ 3370 15.0
106. 44685._ _._0.9'57 6720 o 3370 9.3
107. _544.037 _.'/'79 _,9_ i_10 1,
104i, 444_,r_9 5_,_78.251 _ F/_ 5.1
109. 443_.C_ 5_'/0.500 M_ _ 9.5
110. 472A4.237 4_%.27t 7544 1200 Z,4
1II. _T/. _1_ 50000.54_ 71_70 1530 _ 6
112. _5t0. 81_ 50713.527 _ 1760 3.5
113. 45957.854 _ 11_1 7036 1_0 5. 0
114. 45451._ $1223.043 li_ I670
115. 45451.283 51123.043 6_4 e 1670 2, B
116. 4_.700 50T_.700 _ 1940 5.1
117. 4_. 705 _. 700 70_ 1760 4.7
1Iii, 4543_J.733 _781.713 i_7 _ 6.0
119. 44953.600 50861.204 6905 1870 3.4
1_0. 44600.151 51037.861 MIO _)90 _ 0
_I. -,-,,-*u"_,,... _._ 7!_ I.'_ !._
IP'_. dle_'4,t_ 6_T'8/Q"/1 &qaCl 17t_ .'q.f,



'123. 44707.075 49786.746 _ !MO 1.4
.1_.4. ' 4431t3.11749731.183 Ul_ 1S60 S.3
]E_, 44432._ _J33.3U 67_1 _170 3.9
l_. 446e_,0_1 S071g._g 6601 L_0 7.6

, 1_11. _ t07 IX247..3_. 7061 Ul60 4.6
lM. 4(_1_.404 _)7111.LT/ 703_ ?,370 9.
130. _14a. 148 |l_'_ll.l_ L7_ 17_ 3.9
131. 4,_'_6.3_) 51210.3l_ 1663 2340 f..qJ
132. _417 4_'c_._g 70_ 3781 1.6
133. MS91.044 4eJS07.1P_M71 31_ 12,7
134. _ ,_6 4N00.TM 671i6 11.
135. 46,344.41| _eO081.1_ 7137 1_,_0 2.
116. 4k,eU_.4.% _0121.Og7 7101 1_0 _|

. 137. _7. I10 _Lr/4._ 7014 1500 4.9
131L. 4,._dl._'/ _10403.6_) tK1 1550 2,7
1_. McJ(dl.07_ _7"J__4_ 6_3 1760 3.li
140. 44640.370 _ li_ _7 17_ 3.7
141. 44401.741 _IOE_.033 Mll 1_0 _.0

, Sample_ake_| _-I_i_hes

M= no_ple tak_m
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ENGINEERS
AND

.FERGUSON COMPANY,__m_tmom,m_4_u,.cms'_Y

te,cav,,m'tmsom_

_ISIQZB.Ie0011T.J,,IL.VclildWL2 _Mt0_AU_

Sep=ezm_ber 18. 1989 _oaoxt_AIJIUOJt_OUILML_ e,aEXSCOUJLJ_87_t

Mz. Ea B£schoff
H_ord.ous KA_eriJl lind gu_e Ksn,s|ement:
Res,,diai Z_OlF"ms Section
Color&_,o Oep&_en_ of Health
/,210 [JLSl= llC.h Ayell_

De_,_er, CO 80220

"SU_I_CT" _ ?ro_ec: - lh_an8o
S_pplemen_al S_r_s - Sine1_-er Houn_[_ (DU_ X),

EEFEEE_CE: 1. ZOC-F le:=er, Oldhtm :o Bischoff, dated Feb_,s_r 23, 1989
2. COH letter, Bischoff _o Oldham, _aced September 5, 1989

Dear Mr. Bischoff"

O,'r referenced "etter requested the COherence of CDX, as proper_/ ovner.
in _he appllcacio_ of supplemental scanc_arc_ to _he steep slopes con:ained
within _he [._:tn_o P.-ocessln8Site bou_ries. Your referenced le_-'-e-"
_canced concurrence but referred only -.othe Vicinity PToper;-_ areas
PU-5_/5_5.

You advised Tom Jennlnes of my scarf on September l&, 1989, tha_ _he
concurrence _ranted by your lec:er applies also to the areas within _he
ProcessinS Siue boun_arles as des¢rlbed by oN referenced lecuer. This is
to confirm _ha_ information for rbe record.

If you have any questions, please contact rob ¢oone7 of my scarf.

Sincerely,

MX.FerEuson Company

J. G. Ol_ham

° ?_uJ ect Director

JC0_J/1_.1 a

cc: G. A. Franz, CDH
F. BosilJevac, DOE/EMTEA _cc: R. E,,. Cooney

J. Carc_a, DO£__ M.D. Thomson
M. Jackson, TAC File

3A6_E
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February 20, 1990 _-_b"_-_ _x'c_s*''''_

Mr, Hark L, Katthews
- Acting Project t)Irector

U.S. Department of Energy
Uranium Mill Talllngs Remedlal Actton ProJect Office
First National BankBuildlng
Suite ]700
S30] Central AvenueN.E.
Albuquerque, NewMexico 87108

SUB3ECT: _plicat|onforSupplementalStandards- OurangoSite, Regionli

REFERENCE:]. letterNo. 8g-3050-6BBto Mark l. MatthewsfromJ. G.
01dham,dated September ]2, ]gag.

2. Contract No. DE-ACO4-83AL]B796

Dear Mr. Hatthews:

On September6, ]gBg,representativesfromthe NRC, DO[, State,RAC and
TAC visitedthe DurangoSite. At thismeetingthe applicationof
supplementalstanc,-dsto areasof contaminationwithinthe site
boundarieswas diszussed.Two regionsof contaminationon the Animas
Riverbankwere includedin thisdiscussion.A completeradiological
characterizationfor the firstof theseregionswas providedin Reference

_e_fere__;_, I _roposodmod:ificat_f___theDurango,Color_adoFinal
RemedialActlonPlanLR_v.],dated._23/Bg)to allowthe applicationof

-- - suppiementa_standardsto areason the site. This modificationhas been
approved.

Duringexcavationin the secondregionalongthe AnimasRiver,
radiologicalcontaminationwas foundto extendbelowthe watertablein
threeareas. Two of theseareaswereexcavatedto one footbelowthe
:)xistin@waterelevation.The contaminationIn the thirdarea is beneath
a fiveto sevenfootlayerof backfilland riprapthat is adjacentto the
AnimasRiver. CompleteexcavationIn theseareaswouldrequirethe use of
Z-pile at an estimated cost of $325,000.00, and the removal of all the
rlprapand backfilloverburden.Thiswoulddestroy120 linearfeet of the
riverbank,causingexcessiveenvironmentalharm. MK-Fergusonrecommends
that thismaterialbe left in place,leavingthe riverbankundisturbed.
If the materialis left in placeapproximately65 cubicyardsof material

2B]2F



Mr. Mark L. Matthews
-- Pige 2 - 90-3050-123

February I), ]ggo

w111 remain in place. The estimated average RaZZ6 concentrations in these
areas range from 35 to 2Z] pCt/g. A radiological analysis (attached)
shows that there should be negligible health effects associated with the
residual material. The application of supplemental standards is
recommendedfor this residual material.

Because excavation in nearly complete at the Durango processing site,
MK-Ferguson requests your comments/concurrence on the application of
Supplemental Standards as soon as possible. Should you have any questions
regarding this matter,please do not hesltateto contact Dr. Frank Petelka

.- of my staff at 766-3040.

Sincerely,

a. GY Oldham \
Project: Director

OGO/HFP/RDJ/mno
Enclosures:
cc: w/enclosures:

E. Oamler, DOE/UMTRA
B. Sellers.DOE/UMTRA
M. Jackson,TAC/UMTRA
M. Miller, TAC/UMTRA
P. Martinek,CDH
SH-OI]-Og-Sg

EBIZF



• Letter # 90-3050-123
Attachment 1

Page I of 12

- " Radiological Analysis
Animas River Bank

• Region II
Durango, Colorado Site

Introduction

Excavation control to the ]5 pCt/g radium-226 (Ra-226) standard at certain
Ire|$ |long the Antmas River on the Durango Site would require extensive
engineering and construction support. Elevmted Ra-226 concentrations
(greater than 15 pCa/g) have been encountered tnnedtately adjacent to the
river mt depths in excess of 3 feet below the present rtver stage.
Decontamination to s_:h depths to ensure compliance with the EPA standards
wiT1, in our opinion,become unreasonable. This work does not appear to
be In keepingwith the intentof the standards.

Because the principalreason for radium removal is reductionof radon
daughter concentrations(RDC) in homes to be built onsite, and because
radon produced at depth will be attenuatedin clean fill cover before
entering such homes, it is Ipproprlateto calculmtethe depth of
excavationneeded onder m home to reduce RDC to acceptablelevels.
Potential Impactwas assessedthroughradon emanationestimation,using
the RAECOM computer model (Reference]). The radon flux value obtained
from RAECOM can be used to calculatethe RDC expected in a hypothetical
structurelocated on the property,ms predictedby Reference2. An
analysis of the availabledata, with the resultsimplementedin the RACCOM
model, follows.

Elevated Ra-226 concentrationswere encounteredduring final radium
excavationof the flood plain below the large tailingspile, adjacent to
the slag area. Data from 4 $o11 samples collectedin the region were
mnalyzed to provid_ an estimateof the Ra-226 concentrationprofile.
Results mre given in Table ]. Three areas of contaminationexist in
Region II; Areas 2A, 2B and 2C. Contaminationin Areas 2A and 2C has been
excavatedone foot below the water tmble. The estimateddepth of the
contaminationthat remains in these mreas is 2 feet. In Area 2B a lever
of contaminationis presentbeneath5 to 7 feet of radiologicalclea-
riprap and backfil]. The estimatedthicknessof this layer of
contaminationis 2.5 feet with the top of the layer 6 inches below the

• water table. Figure | shows the ]ocationof Region Ii on the site and
Figure 2 shows the aerial extent of contaminationin Region II. The
estimatedmaterlal in each Irea is mi$o given on Figure 2.

Imoa_tAnalYsis:

Radon concentrationin m hypotheticalstructureis given in Appendix J of
Reference 2 by:

2BI2F



" Letter # 90-3050-]
Attachment 1
.Page 2 of 12

C - I)AB/VR Where: C - Rn-222 concentrattgn (pCi/m 3)
-- e ° Rn-222 flux (pCi/m'-s)

A - Area over which flux enters (m2)
B.- Flux reduction factor _n entering structure
V - Volume of structure (m")
R l Effective Rn-222 Removal Rate (s'])

Radon-222 flux was calculated by RAECOM. The coefficients used in the
analysis were:

A - 103 m2, B- O.S, V- 2SOm3. and R - 1.98E-4 s"l (one air change per
].4 hours). The flux reduction factor is a conservative value given in
Reference 2. The assumedvalue for the air Change rate is conservative
based,on the InformatiOn in ICRP 50, "Lung Cancer Risk from Indoor
Exposure to RadoneDaughters', page 7, Using these assumptions, a radon
flux of 3.9 pCi/m'-s will prodqce In indoor air concentration of
approximately4.0 pCa/l,which, assuming50 percent equilibrium,will

- result in mn RDC of 0.02 WL.

Radon EmanationEstimationAssumptions:

Emanationfraction: The site specificemanatingfraction of radon-222
produced from Ra-Z26 decay of 0.32 was assumed, based on information
provided in Reference7.

_RAECOMmodel parameters: A diffusion coefficient of 0.02 was selected as
representativeof the unsaturatedfill material coveringthe residual
Ra-226 deposit (Reference7). The moisture contentwas assumedto be IO_
for unsaturatedand 15% for saturatedmaterial. _he _iffusioncoefficient
of the saturatedlayer is much smaller,about I0"" cm'/s (References2 and

: 4). The bulk density was 1.5 g/cm', the porosity was 0.44 (Reference 7).

The deposit.is immediatelyadjacentto the Animas river. Although no
habitablebuildingsare expectedto be built above the deposit because of
flooding potential,slab-on-gradeconstructionis assumed. Basements
would not be possibledue to the presenceof water.

Results:

The RAECOM model was used to evaluateexisting conditionsin all these
areas, with 10 feet of backfillon Areas IA and 2C, and 5 feet of backfill
and riprap on Area IB. Radon escapingfrom the residualmaterial must

+ diffuse first throughthe saturatedsoil layer, and then through the
unsaturatedbackfill layer beforeentering a hypotheticalstructure.

2812F
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RAECOManalysisshowsthatgiventhe aboveconditions,residualRa-226
conceBtratlonswouldproducea radonRn-222fluxrangingfrom0.2 to 0.9

-_ pCl/m'-s,resultingin hypotheticalworkinglevelsrangingfromO.OOIto
0.005. Theseresults,shownon Table2, indicatethat radondaughter
concentrations(RDC)in a habitablebuildingwguldnot exceedthe standard
of 0.02 (40CFR 192 12 (b) (1)). The 20 pCl/m'-sfluxstandardgivenin
40 CFR 192.02(b) (iSwouldmlsobe met with no additionalexcavation.

RecommendedExcavation Protocol:

Thereare two optionsfor the excavationof thematerialadjacentto the
river;one wouldrequireextensiveengineeringand constructionsupport
and w_Jld removeall the contamination,the otherwouldbe less complex
butw_uldleavea smallquantityof residualactivity.

OptionI - Completeremovalof contamination:The areawouldneed to be
surroundedby l-plleto mlnlmizewaterinfiltrationintothe excavation.
Sincethe contaminationextendsto the riverbank,the Z-pilewouldbe
placedin the riverchannel,extendingsomedistancefromthe bank. The
excavationwouldbe dewatered,the waterwouldrequiretreatmentpriorto
releaseoffslte. Completedecontaminationwouldalsodestroy
approximately120 linearfeet of riverbank.

Option2 - Partialdecontamination:The contaminationin Areas2A and 2C
has been excavatedto one foot belowthe watertableand covered,on
average,with I0 feetof backfill.The contaminationin Area 2B was left
in place. Optiontwo recommendsthat al threeof theseAreasb. left in
theirpresentcondition.This wo_ reQ:re the applicationof
SupplementalStandards.MK-Fergus_recommendsthat Supplementa_
Standardsbe applle_to theseareasbasedon conditionsoutlinedin
ModificationNo. I to the Durango,ColoradoFinalRemedialActionPlan
(Rev.I, dated6/23/89).

2812F
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Reference,_:
--4

1. RadonAttenuation Effectiveness andCover Optimization (RAECOM,IBMPC
Version).

2. DraftGenericEnvlronmentalImpactStatementon UraniumMilling;
NUREG-05]];April197g.

3. LungCancerRiskfromindoorExposureto RadonDaughters;ICRP50;
1979.

4. USNRC.1987. Draft Regulatory Guide and Value/Impact Statement,
Calculationof RadonFluxAttenuationby EarthenUraniumMillTailings
Covers. TaskWM 503-4.

• 5. USDOE.1984.DraftRemedialActionPlanand SiteConceptualDesignfor
Stabilizationof the InactiveUraniumMillTailingsSite at Durango,
Colorado.

6. Codeof FederalRegulations,Title40 PartIg2;Healthand
EnvironmentalProtectionStandardsfor UraniumandThoriumMill
Tailings.

• 7. USDOE,IgBB, FinalCalculations,VolumeIV, Redesignof Disposal
Embankment.UraniumMillTailingsRemedialActionProject(UMTRAP),
Durango,Colorado.

_@_I qP
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. Tible ]
- SOIL SAHPLESURVEY

ANIMASRIVER BANKREGIONII

LOCATION* SAMPLE%D Ra-226 CONCENTRATIO_
(pet/g)

i
u i

AREA2A DU-SS-16137 295

AREA2A DU-SS-16138 147

AREA2B DU-SS-]6139 35

AREAZC DU-SS-I8413 40

*See Figure Z for locations
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Letter # 90-305-12:
Attachment 1
Page 6 of _2

."

Table 2
- ]_"/"JY_ILT_ Rn-222 _ AND

Az_a 2A: With 10 feet of backf_.__z
Rn.-222 flux -- 0.9 l_..i/_ _ ,, O. 005

Area 2B: With 10 feet of backfill 2
_P-222 flux ,, 0.68 1:_£/'m ",.s _ <0.004

2C: With 5 ful: of backfi21.

]_,.222 flux ,, 0.2 pCi/_z--s I_ <0.001

2812F
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AR£A 2A• A_tach=ent 1
.... . ' ,, Page 10 of 12L,.zc_osPc.n_s . :

OUTPUT ZNFORMATIO_ : 11:46:26 02-09-1990
BOTTOM FLUX m 0 pci/m^2/sec
AIR CONC. - 0 pCi/1
BARE lAYER 1 FM._., 10.86 pCi/=^2/I;
NO OPTIMIZATION APPLIED

L THICK POR MOIST $OURC E.F. DENS DIFF FLUX CONC. MIC

(Cre) (t) (pCl/g) (g/c=*3) COEF (pCL/=^2/s) (pCi/c_'3)
2 305.0 .44 10 0 .32 1.5 0.02000 0.93 0.0 0.748
1 61.0 .44 25 221 .32 1.5 0.00005 10.60 5.8 _ 369



" " '" M_'__''" __1) .... _e_:ter _ #U-3050-123• Attachment I
• -.am,.,=- • • ." ...m . . 9. •

P.Se11of 12
• OUTPUT INFORMATION : 13:58:42 02-13-1990

BOTTOM FLUX - 0 pCt/m^2/sec
AIR CONC. - o pc£/1
BARE LAYER 1 FbUX ,, 1.72 pCt/m^2/s
NO OPTIMIZATION APPLIED

L THICK POR MOIST SOURC E.F. DENS DIFF FLUX CONC. MIC
(cre) (t) (pCi/g) (g/cre^3) COEF (pCi/m^2/s) (pCi/c_^3)

2 Is2.o .44 Io o .32 1.s 0.02000 o.6s o.o 0.748
I 76.0 .44 25 35 .32 1.5 0.00005 1.68 0.6 0.369



• . ..

RAECOBPC BAS . Page 12 of 12

OUTPUT INFORMATION : /1:48:58 02-09-1990
BOTTOM FI_X - 0 pCi/n^2/sec
AIR cone. = 0 pCi/1

LAYER I FIUX = 1.97 pCi/n^2/s
NO OPTIMIZATION APPLIED

L THICK POR MOIST 80URC E.Y. DENS DIFF FI_UX CONC. MIC
(C_) (%) (pCi/g) (g/cre^3) COEF (pCi/m^2/s) (PCi/c_3)

2 305.0 044 10 0 .32 105 0.02000 0.17 0.0 0.748
1 61.0 .44 25 40 .32 1.5 0.00005 2.92 1.0 0.369

t

******************************** TOP ********************************
_- 2 -* BACKFILL *
**********************************************************************
e- I -* TAILZNGS * '
*********************************************************************
***********************t****** BOTTOM *******************************

m
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March 14, 1990

i

Mr. Mark L. Matthevs
Acting Project Manager
U.S. Department of Energy
Uranium ML11TaLILngs RemedLal Action Project Office
First National Bank Building
5301 Central Avenue N.E.
Albuquerque, New Mexico 87108

Re: Durango UMTRA Processing Site ReQion ZI AppILcatLon for
Supplemental Standards, File No. DUR-XIIZ._

Dear Mr. Matthews:

On February 26, 2990, we received from MK-Ferguson Company an
application for Supplemental Standards for Region II of the UMTRA
Processing Site. Herein Is our Concurrence on thli application.

The application reconends leaving approximately 65 cubic yards
of tailings in piace. These tailings are located at or below the
water table, and Immediately adjacent to the Animas River.
Removal of those tailings would require surrounding the
excavation with Z-pLle to prevent river encroachment, dewatering,
and destruction of 120 feet of riverbank, at an estimated c_$t of
$325,000.

The application states that th_ ta_!Ings are and v111 remain
covered either by 5 to 7 feet of ha_kfLll and riprap or by
r_ughly _0 feet Of backfill. Therefore, radon attenuation and
erosion protection should be adequat_ t_ protect human and health
and the environment fro= these tailings. Because the taL1Lngs
are located so close to the AnL_as River, tt ts unlikely that any
structures will be built tn this area, thereby _LnLmLzLn_
potential problems of Indoor radon concentrations.

We concur wlth the Supplemental Standards Application for Region
ZZ, and believe that human health and the environment will be
adequately protected.



Mark L. Natthews
March 14f 1990
Page 2

Zt you have any questions, please contact Patricia Nartinek at
(303) 331-482_,

Bi .n-gerel¥,/_ ,

Edward L. _lschla_t
UMTRA Program )(_/ager
Kazardous Materials

and Waste Nanagement Div:Lsion

cc: E. Damler, DOE
O. G. Oldha=, MX-F
N. Kearney, T&C
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URFO:DLJ
Docket No. WH-48
04_950E

Kirk L. Natthews
Acting Project Hanager
UraniumMtll Tailings Project Office
Department of [nergy
P. O. Box 5400
Albuque_lue, NewMexlco 87115

Dear Hr. Matthews:

Wehave reviewed your July 18, 1989 submittal requesting approval for
supplementalstandards and ModlflcationNo. 1 for the OurangoRemedialAction
Plan.

Weagree that supplemental standards are applicable for the residual material
alongthe AnlmasRiver. Supplementalstandardapprovalis for the area
descrlbedIn Figure2 of your submittalonly. We haveconcludedthat the
supplementalstandardcriteria{40 CFR Part 192.Z1)co_,cernlngriskof
injuryto workersand environmentalharmto be applicableto thisproposal.

We therefore,approveproposedModificationNo. I to the Ourango,Colorado
.Final Reaedtal Action Plan (Rev. 1, dated 8/23/89). ..

During a visit to the site on SeptNber 6, 1959, membersof By staff obsenved
this particular area along with several other areas that are currently being
consideredfor supplementalstandards or vlclnltypropertydesignation.While
examiningtheseareas,a small"seam"of crystallizedunanlumsaltswhichhas
formedalongthe riverbank alongthe slagand originalgroundinterfacewas
pointedout. The deposit(s thoughtto be the resultof mn old spillon the
slagpile that lm slowlyleachingthroughthe slagand daylightingat the river
bank. Due to problemsencounteredwithexcavatingand drillingin the slag,
the extentof this uraniumdeposithas notbeen defined.

Your staffIndicatedthat DOE has no plansto cleanupthl_area as the hazard
averagedover the entireslagpile wlllbe ne_]jOlble,.We do not considerthis
to be consistentwith the approachof reducln'gexposureto the publicto levell



-- 2 SEP I g 1989

as close to the standards as fs reasonably achievable. Therefore we suggest
that DOEreexamine the poss|ble hazard to the public along the accessible river
bank.

i

If you haveanyquestionspleasecontactmeor O. L. Jmcobyof mystaff on
FTS776-2805.

Sincerely,

RamonE. Hall
Olrector

Ca;e Closed: 040WHO48950E

]
J
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JACOBSENGINEERINGGROUPINC.
TELEPHONE(505)845-4030

MarchZ6, 1990

Rr. Mark Matthews
ActingUMTRAProjectManager
U.S.Departmentof Energy
UraniumMillTailingsProjectOffice
5301 Central Avenue, N.E., Suite 17Z0
Albuquerque, NewMexico 87108

Attention: Elizabeth Damler/Beth Sellers

Re: DurangoProcessing Site
Appllcatlonfor Supplemental
Standards,RegionII
Contract No. DE-ACOA-BZAL14OB6

DearMark:

The Technical AssistanceContractorstaff has completed its reviewof
proposed applicationof supplementalstandardsin RegionII of the Durango,
Colorado designatedsite. This proposalwas transmittedto you by letteron
February 20, ]g90 by MK-Ferguson.We agreein principlethat supplemental
standards should be applied to the residualradioactivematerialin this
region. However,we feel thatthe supportingdocumentationis not complete
and may resultin negativecommentsfromthe NuclearRegulatoryCommission.
Our concernsare in threegeneralareasof the documentation.

First, the documentationdoes not provide any data to substantiatethe
estimated depths of contamination.Basedon conversationswith membersof
the MK-F staff, this data is not available.Therefore,the documentation
should provide justificationas to how these depths were estimated.
Possibly, theymay havebeen basedon simplyprofessionalJudgementor field
experiencewith similar deposits on the Durangosite. The basisfor the
estimates should be provided mlongwith mnysupporting evidence.

Second, one of the areas (2C) contains mnestimated two cubic yards and is
not very close to the water's edge. The documentationdoes not provide any
justification as to why this small deposit could not be removed. Basedon
our experience with the adjacent vicinity property, we realize that the area
in question is at the bottomof a steepcliffand is not accessiblealong
the bottom of the cliffexceptby enteringthe river. We also realizethat
this deposit is contiguouswlth m depositon the vicinityproperty,which
would result in an excavationvolumemuch largerthan the two cubicyards
within the designatedsite. We recommend that this informationbe
incorporatedInto the documentationto Justlfyleavlngthe smalldeposit
withinthe designatedsite.



Third, the mnalyslsof the potentialradonconcentrationIn m housebuilt
on these depositsassumedten feetof backfill.This mssumptlonseemsto
contradictthe statementsIn theirdocumentationthatArea 2B is beneath5
to 7 feet of rlprapand backfillmnd thatthe depositsare In the flood
)lain for the Anlmas River. Further,the Radiologicalmnd Englneering
Assessment for the mdjmcent vicinity property (DU-X44A)Indicmtesthe
deposit contiguousto Area2C will havetwo feetof backfill. Duringour
conversationswith the MK-F staff, we were told thatthe ten feetwas
picked ms mn mvermge depth sincethe backfillwill rangefromsevento
fifteen feet-and thatthe backfillIs requiredbecauseof the nearbyslag
wall. To clarifythis Issue,the Justificationfor the mssumedten feet
of backfillshouldbe specifiedin the documentation.

Should you have mny questions,please contactDr. RobertMurphyof my
staffor me.

Verytruly1_ours,
JACOBSEIW_NEERINGGROUPINC

,.
_Albuquerque OperationsOffic

SRH/MLM/ROM/sh

cc: DGonzales
MKearney
RMurphy
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September 5, 1989 89-3050-663 '

Mr. Mark L. Matthews
Acting Project Manager
U.S. [)epartment of Energy
Uranium Mill Tailings Remedial Action Project Office
First National BankBuilding
Sulte1700
5301 Central AvenueN.E.
Albuquerque, NewMexico 87]08 .....___ ._

SUBJECT: Urantum OnDurango Processing Site

REFERENCE:Contract No. DE-ACO4-83AL]8796

Dear Mr. Matthews:

A thin lens of uraniumhas been foundin an area of the DurangoProcessing
Site alongtheAnimasRiver. The lens is locatedimmediatelybelowa layer
of slag,from SmelterRapidsto the pump house. The lens is thin and the
uraniumappearsto be collectingon the relativelyimperviousclay layer
beneaththe slag. The areal extent of the deposit is not known. The
uraniumlayeris exposedalongapproximately600 feetof the riverbank at
an elevationthat is below the yearlyhigh water level. Soil samples,
collectedat 25 foot Interv;Isalongthe layer, show an averageuranium
concentrationof §4 pCl/g.

Althoughthe depositappearsto containuranium at concentrationsin excess
of the guidelinepresentedIn the U.S. NRC'sBranchTechnlcalPositlon,lt
Is the RAC's opinion that addltlonalexcavation or the appllcationof
supplementalstandardsIs not warranted. Supplementalstandards,per the
relevant criterion (f) of 40 CFR 192.2], shall be applted where
"Radionuclides other than radtum-226 and tts decay products are present in
sufficient quantity and concentration to constitute a significant radiation
hazard..." The uranium lens does not pose a significant hazard because of

-- tts locatton and relatively low average uranium concentration. Sample
results and a mapshowing sample locations are attached.

]954B



Hr. Mark L. Hatthews
-" 89-3050-663 - Page 2

September5, ]989

Unless directed otherwise, the RACwill take no further action concerning
the uranium depos;tt. Remedial action is nearly complete and restoration
wlll beginsoon. The exposeduraniumareawill be backfilled,with riprap
placed adjacent to the river. If you have any questions,or need
additionalinformation,pleasecontactOr. Frank Petelkaof my staffat
766-3040.

Sincerely,

HK-F

• JGO/MFP/ss
• cc: E. Damler - DOE/UHTRA

D. Mann- DOE/UHTRA
B. Summers- DOE/UHTRA
M. Jackson - TAC/UHTRA
H. Hl 11er - TAC/UHTP,A
P. Mart inek - CDH

1954B



Page 3 of 4
September 5_ 1989
89-3050-663

RESULTS OF N_LYSIS

Ra-226 Th-230
Sea/ple pCi/gram IX:i/gram Urani_

_Identification _Precision* _Precision* _

DO-S,q-lS297 1.9 _ 0.7 1.7 _ 0.6 . 19.6 i_ _"
IXJ-$S-I$298 1.6 _ 0.7 1.7 _ 0.6 279 _qo
1XJ-SS-15299 2.0 ± 0.7 1.7 _ 0.6 32.1 _-_

j DO-SS-I$300 1.4 _ 0.6 1.7 _ 0.8 198 _ 0
DO-SS-IS301 2.0 _ 0.7 1. S ± 0.5 111 _
IXJ-SS-IS$02 4.5 _ 1.0 5.6 ± 1.0 450 _1o

DO-SS-2S$03 2.7 _ 0.8 3.0 _ 0.8 6.4 _,_
DO-S8-1S304 2.6 _ 0.6 2. S _ 0. S S. 9 _
DO-SS-ZS305 3.2 _ O. 9 S. 7 ± 1.0 123 f_
DO-SS-ZS308 4.0 _ 1.0 5.7 _ 1.0 82,4 S_
DO-SS-ZS309 2.3 _ 0.7 2.1 _ 0.6 119 fp
DO-8S-15310 1.3 _ O. 6 1.6 _ 0.6 el. 2 _,
D0-s8-1$311 1.3 _ 0.6 1.8 _ 0.6 81.9 _;
Po-ss-ls312 3.8 ± 0.9 3.5 ± 0°8 182 l_Ov
Do-ss-ls31$ 19 _ 2 28 ± 2 331 _0
DO-SS-ZS$14 ° 2.6 _ 0.8 1.9 t 0.6 73.6 ,_o
DO_SS'_LS31S 3.0 _ 0.8 3.2 _ O. 8 249 ! _ 0
DO-8$-1S318 1.8 _ 0.7 1.8 _ 0.6 7.2 _ .*I
DO-8S-2S317 3.8 2 0.9 4.0 _ 0.8 330 _
I_O-U-15318 4.2 ± 2.0 2.8 _ 0.7 47,0 3"_
DO-$8-15319 2. S _ 0.8 2.1 _ 0.6 47.2 _
DO-SS-15320 1.2 _ O. 6 7. S _ 1.1 401 _,70
DO-$S-15321 6.9 _ i. 2 1.7 _ 0.6 22.7 __"

• Va_l_bili_y of the radioactive disintegration process
(countl.ng error) at the .9Sq confidence levkl_ 20
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-FERGUSONCOMPANY
& mOiNI_SON KNUI_UN COMPANY /

C_l_ERIEvI£wPLAZA
CLEVEL&ND (_IIOU SA 44114 REPLY'rO MK.FERGUSO_ COMPANY
tN4ONE (2_6) 523 _Kr#O0TELEX 985542 REMED4AL AC11ONS

CONTRACTORUM_RA PROJEC_
POBOXg_36
ALBUOUEROUE NEWMEX}CO U $ A 87_19

September8, 1989 89-3050-672

Mr. Mark L. Matthews
ActingProjectManager
U.S. Departmentof Energy
Urar Jm MillTailingsRemedialActionProjectOffice
FirstNationalBank Building
Suite1700
5301CentralAvenueN.E.
Albuquerque,New Mexico 87108

SUBJECT: UraniumOnDurangoProcessing Site

REFERENCE: I. LetterNo. 89-3050-663fromJ.G.Oldhamto M.L. Matthews,
datedSeptember5, IgB9.

2. ContractNo. DE-AC04-BJALIB796

Dear Mr. Matthews:

As you are aware,a meetingbetweenthe DOE/NRC/State/TAC/RACwas held at
the Durango site on September 6, 1989, to discuss the use of supplemental

- s_andards.This letteris to informyou of the actionsthe RAC will take,
as a resultof thismeeting,with respectto the uraniumdepositdiscussed
in ReferenceI.

z

The paucityof characterizationinformationwas a concernidentifiedduring
the meeting. As was statedin Referencel, the arealextentof the uranium
depositis not known. A characterizationis not practicalbecausethe slag
is up to 30 feet thick in this area. The uraniumis thoughtto have
originatedfrom materialsdumpedduringmill setup or operation. Under
this scenario,the uranium'hastravele_down throughthe fracturedslag,
migratedlaterallyalon_the relativelyimperviousoriginalgroundsurface,

: and is seeping out at the face adjacent to the Animas River. Under these
conditions, the uranium is assumedto exist as a thin layer beneath the

- entire slag area.

In an effortto definethe thicknessof the layer,the RAC will collect
samplesfrom two locationspreviouslyshownto containelevateduranium.
Four sampleswill be takenfrom eachlocation;threesamplesrerpresenting2

- tr,eh horizons, followed by one sample representing the next 6 inch horizon.
Since none of the previous samplesshowedelevated radium or thorium, the
sampleswill be analyzedfor uraniumonly.

¶ 1964B
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mK.FERGU$ONCOMPANY

Mr. Mark L. Matthews
89-3050-672 - Page2
September8, 1989

-The results of the supplemental survey will be used to thickness-average
the previously determined uranium concentration. A recommendation, along
wtth the available data, will be transmitted to. you for review as soon as
tt ts available.

The restoration plans for the area were misstated tn the prevtous letter.
The slag above the urantum area wtll be backftlledt seeded, and mulched.
Rtprap will not be placed adjacent to the rtver.

If you have any questions, or need additional information, please contact
Dr. Frank Petelka of my staff at 766-3040.

Sincerely,

!
• ProjectDirector \

\,IGO/MFP/ss
cc: E. Damler- DOE/UMTRA

D. Mann - DOE/UMTRA \"
B. Sellers- DOE/UMTRA
M. Jackson- TAC/UMTRA
M. Miller- TAC/UMTRA
P. Martinek- CDH
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CLEVELAND. OHIO U $ A 44114 REPLY TO MK.FERGUSON COMPANY

Y CONTRACTORUMTRAPRC)JEC_
PO BOX9136

September 19, 1989

Mr. Mark L, Matthews
ActingProjectManager
U.S.Departmentof Energy
UraniumMill TailingsRemedialActionProjectOffice
FirstNationalBank Building
Sutte 1700
5301CentralAvenueN.E.
Albuquerque,New Mexico 87108

SUBJECT: Uraniumon DurangoProcessingSite

REFERENCE: 1. LetterNo. 89-3050-672fromJ.G.Oldhamto M.L.Matthews
- datedSeptember8, 1989.

2. LetterNo. 89-3050-663from ,I.G.Oldham to M.L. Matthews
datedSeptember5, 1989.

3. ContractNo. DE-ACO4-B3ALIB796

Dear Mr. Matthews:

The supplementalradiologicalsurveyof the uraniumlens on the Durango
Site has been completed. As was describedin Reference1, soil samples
were taken from adjacentto the riverat three of the four locations
previously identified as having the largest uranium concentrations
(Reference2). Three samples were collected from each location,
representing0 to 2 inch, 2 to 4 inch, and 4 to 6 inch horizons. The
sampleswere analyzedfor urar,ium only.

The results,givenon the attachedTable,show thatthe uraniumexistsas a
thin layer.-In addition,the urar_umcencentrationsin the supplementary
samplesaveraged15% of the leve : fet;ndin the initialsamples. The
samplingtecnniquesusedfor the t_: surveyswere different,whichprovides
a potentialexplanationof the results. The initialsampleswere collected
from the surfaceof the riverbank;the samplesincludeda portionof the
whitecoloredprecipitatethat is foundin severallocations. The second
set of samples were collected from areas after a vertical cut was made to
exposethe different horizons; the supplementary samplesdo not contain the
precipitate.

The evidence suggests that the uranium is weeping out in a thin layer from
under the slag, and that the sub-slag soils probably do not contain
significant amountsof uranium Assumingthat the supplementary data also
describes the remainder of the elevated uranium areas identified during the
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MK-FERGUSON COMPANY
• " a Im_RBau wmO_Ue tlmmJev

Mr. Mark L. Matthews
89-3050-705 - Page 2
September ]g, lg89

initial surveys, the volume-averageduranium concentrations should be below
the U.S. NRC'sunrestricted disposal guidelines. The precipitate layer is
beiow the annual high water mark and should be washedaway during spring
runoff. No environmental impact ts expected since the small amount of
uranium released wtll be diluted by the large river volume, in a process
akin to natural flushing. Under these conditions, additional excavation or
the application of supplemental standards ts not warranted.

This Completes the RAC's actions concerning the uranium lens. If you have
any questions, or need additional information, please contact Dr. Frank
Petelka of my staff at 766-3040.

Sincerely,

MK-FERGUSONCOMPANY

JGO/MFP/ss \
Attachment
cc: E. Damler- DOE/UMT_ (w/attachment)

B. Sellers- DOE/UMT_ (w/attachment)
M. Jackson- TAC/UMT_ (w/attachment)
H. Mlller- TAC/UMT_ (w/attachment)

' P. Martinek- CDH (w/attachment)
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Attachment 1
Letter 89-3050-705
Page I of 1

TABLE!

PRELIMINARY TOTAL
LOCATION RESULTS DEPTH URANIUMCONCENTRATION

(pCi/g)

E-6-5 (186 pCi/g) 0-2" 53*
DU-SS-15298 2-4" 65*

4-6" 19"
Average 46

C-38-14 (267 pCi/g) 0-2" 55
DU-SS-15320 2-4" 37

4-6" 0.9
Average 31

C-38-9 (220 pCi/g) 0-2" 69
DU-SS-]5330 2-4" 2.4

4-6"
Average 24

*Sample contained someslag.
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EXCAVATION PROTOCOL FOR-THORIUM-23()

IN RAFFINATEPOND AREA



t_ M[O_, UNITED STATES

m/ ,m_'_k'_ ?'_/4_'%`" NUCLEARREGULATORYCOMMISSION

_ REGION IV

BOX ;S32S
_*_ DENVER. COLORADO

MAY311991

URFO:DLJ
Docket No. WM-48
040k_lO48130E

U.S. Departmentof Energy
Al[N: Mark L. Matthews, ProjectManager
Uranium Mill Tailings ProjectOffice
P.O. Box 5400
Albuquerque,New Mexico 87115

Dear Mr. Matthews:

We have reviewedyour May 15, 1991, request for approvalof ModificationNo. 4
to the PreliminaryRevised Final RemedialAction Plan (RAP) for the Durango,
Colorado,Uranium Mill Tailings RemedialAction site. You requested
supplementalstandards for the excavationprotocol of thorium-230contamination
at the processingsite based on the ALARA principal. In addition,the proposed
modificationto the RAP would change the methodologyfor calculatingthe
concentrationsof Ra-226 and Th-230 by allowing a "mass correctionfactor" to
eliminatemeasurementbias due to the large amount of uncontaminatedrock and
gravel at the processing site. Although this change to the methodologydoes
not result in a clean up effort as conservativeas the originalmethodology,it
will provide acceptable resultswhich meet the standard.

Our review indicatesthat the applicationof supplementalstandards is
appropriateand NRC thereforeconcurswith the proposedModificationNo. 4,
Change No. 1, Revision B, dated May 15, 1991, for the DurangoUMTRA site. It
is our understandingthat DOE will provide the data supportingthe clean up
criteria that was used and will identifyall remainingcontaminatedareas in
the Final CompletionReport. The enclosed list of concernsresulted from the
review of the support informationsubmittedwith the preliminaryrevis_,'final
Remedial Action Plan and were informallyconveyed to your office on May 1,
1991. If the informationincluded in the Final CompletionReport does not
adequatelysupport the applicationfor supplementalstandards,additional
cleanupmay be required.

Shouldyou have any questions,please contact D. L. Jacoby of my staff on
FTS 554-2815.

Sincerely,



t

' IIIA¥$1 1991

U.S. Departmentof Energy 2

Enclosure"
As stated

Ct"

M. Abrams, DOE
S. Hamp, DOE



ENCLOSURE

I. The emanation coefficientused in the analysis is not in agreementwith
the coefficientthat was used for the same material in the RAP cover
design. DOE should either use the same value (.35) or justifythe use of
a differentvalue for the material that was left in place at the
processing site.

2. Similarly,based on the physicalparameters used to representthe in
place material,the specificgravity was calculatedto be 2.76. The
cover analysis used a specific gravityof 2.53 for the same material.
DOE should either use the same value or justify the use of a different
value for the material that was left in place at the processingsite.

3. Excavationdepths are shown on figure A-4, however,fill depths are not
given, lt is impossibleto evaluate the applicablelimitswithout fill
depths (final contours).

4. Excavationdepth for Areas Bl, B2, and B3 is shown to be 9 feet on figure
A-4. However, it appears that this depth may be reduced if the limits
"provided in Table 2 (for example, 60 pCi/g at 7 feet)" are met. Table 2,
page 17, does not have an entry for 7 feet, it begins at 9.1 feet of fill.
DOE needs to clarify this procedure.
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CONSTRUCTORS

MK-FERGUSON COMPANYA MORRISON KNUDSEN COMPANY

HEADQUARTERS OFFICE
ONE ERIEVIEW PLAZA

CLEVELAND, OHIO U.S.A. 44114 REPLY TO: MK.FERGUSON COMPANY
PHONE'. (216) 523.MK)01TELEX:N5542 REMEDIAL ACTIONS

CONTRACTOR-UMTRA PROJECT
P.O. BOX 9136
ALBUQUERQUE, NEW MEXICO U.SA 87119

May 14, 1991 91-3050-415

Mr. Mark L. Matthews
Project Manager
U.S. Department of Energy
UraniumMill Tailings RemedialAction Project Office
First National Bank Building
5301 CentralAvenue N.E.
Suite 1700
Albuquerque,New Mexico 87108

SUBOECT: Proposed _odiftcation No. 4 to Duran9o Site RAP (Ponds Area Th-
230), Mev. B,

REFERENCE: 1) Letter No. 91-3050-365 dated April 17, 1991 from 3.G. 01dham
to M.L. Matthews

2) Contract No. DE-ACO4-83AL18796

Dear Mr. Matthews:

Pursuant to Steve Hamp's request, attached is Revision B of the proposed
Remedial Action Plan Modification(RAP Mod) No. 4 for the Durango, Colorado
Site.

Referenceto the monetary costs associatedwith the RAP Mod was removedfrom
the text during the change from RevisionA to RevisionB. A change was also
made to section C to mention that the follow-on groundwater work will be
consideredunder UraniumMill Tailings GroundwaterRestorationProject.
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MK-FERGUSON COMPANY

Mr. M.L. Matthews
Page Z - 91-3050-415
May14, lggl

If you have any questions, please contact Dr. Frank Petelka at (505) 766-3047.

Sincerely,

MK-Ferguson Company

J.G. Oldham
ProjectDirector

JGO/MFP/drh

cc: $. Hamp- DOE/UMTRA (w/attach)
C. Esparza Baca - DOE/UMTRA (w/attach)
M. Miller - TAC/UMTRA (w/attach)
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MODIFICATIONNO. 4
DURANGO,COLORADO

PRELIMINARYREVISEDFINALREMEDIALACTIONPLAN
CHANGENO I

REV.B, 5/14/91

A. Des{rlDtion:
The purposeof thischangeis to establishan excavationprotocolfor
thorium-Z30(Th-230)contaminationin the absenceof excessradium-EZ6
(Ra-226)at the Durango,Color_io,mill tailingssite. As requiredin
40 CFRlg2.21(f), Th-230 will be excavated to levels that are as low as
is reasonably achievable (ALARA). ALARAconditions at the Durangosite
will be met by imposingthe followingsupplementalstandard:

ExcavateTh-230to a 1,000year ingrowthcorrectedRa-226concentration
of 5 pCi/gabovebackground(14pCi/gTh-230with no residualRa-226
today)in the first6 inchsoillayerand ]5 pCi/gabovebackground(42
pCi/gTh-230withno residualRa-226today)in any subsequent6 inch
layer.

The changealso allowsfor the use of a mass correctionfactorto
eliminatemeasurementbias.

The Departmentof Energy'scommitmentto complywith Environmental
ProtectionAgency(EPA)standardsfor groundwaterremainsunchanged.

B. Resultinqchanqesto thq RAP;
Page C-2 of UMTRA-DOE/AL050503.0000,June 1986,'RemedialActionPlan
and Site Designfor Stabilizationof the InactiveUraniumMill Tailings
Site at Durango,Colorado."Add the followingparagraphsbeforethe
last paragraphof SectionC.I, "Introduction":

"If otherresidualradionuclidesotherthan Ra-226and itsdecay
productsare presentin sufficientquantityand concentrationto
posea significantradiationhazard,supplementalstandardsshall
be applied(40CFR lg2.21(f)).Remedialactions,in additionto
satisfyingthe controland cleanupstandards,shallreduceother
residualradioactivityto levelsthatare as low as reasonably
achievable(40CFR 192.22(b)).

Supplementalstandardsmay be appliedwhenTh-230contaminationis
presentin the absenceof excessRa-226. The need for excavation
of thismaterialwill be determinedby comparingthe Th-230
concentrationto a guidelineequivalentto the Ra-226standard.
This guidelineis baseduponthe residualRa-226,correctedfor
decay,and the Ra-226ingrowthfromTh-230."

PageC-7, add the followingparagraphsto the end of SectionC.3.4,
"FinalRadiologicalVerificationSurveyfor Land""
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"Forareasinwhicha significantfractionof the materialbeing
sampledis rockor gravel,the nine-plugcomposite30x30footgrid
may be collectedby usinga shovelto take bulk samples,separating
the finesfromthe rock usinga #4-meshscreenand determiningthe
weightof the finesand rockfractions.The finesshallthenbe
countedfor Ra-226followingthe standardRAC-OI5specifications
and qualitycontrols. The resultingRa-226and Th-230
concentrationswill be correctedto a final,reportablebulk
concentrationby dividingthe activitymeasuredin the fine
fractionby the massof the entiresample(rocksplus fines).
Largerareaswith uniformcompositionwill be correctedby the
averageof the measuredfractions.

In areaswhereelevatedTh-230is present,excavationfirstshould
be to prescribedRa-226standards,then verifiedin accordancewith
standardprocedures,as discussedabove.At the timethat the
radiumanalysissampleis collectedin eachgrid,a duplicate,
200-gramsampleof thewell-mixedmaterialshallbe analyzedfor
Ih-230concentration.Grid-by-gridresultsfor thoriumanalyses
shallbe comparedto a Th-230guidelinewhichis equivalentto the
Ra-226standard.This guidelineis basedon the residualRa-226,
correctedfor decay,and the Ra-226ingrowthfromTh-230."

C. OverallImpactto Desiqnand CompletedRemedialAction

This changesimplifiesconstructionand avoidsenvironmentalharmwhich
wouldbe unreasonablyhighrelativeto the long-termbenefits. The
changeresultsin low-levelcontaminatedmaterialremainingin the
finesat depthin someareasof the formerraffinatepondsarea. The
materialis in a locationwhereconstructionof structuresis not
likelyand any futureexcavationwillmix the contaminationwith clean
materialsand dilutethe concentration.As part of the UraniumMill
TailingsGroundwaterRestorationProject,DOE will re-evaluate
groundwaterconditionsat the Durangositeand takeany actionwhich
may be requiredto ensurecompliancewith applicablestandards.

D. Complianceof RevisedDesiqnwith EPA Standards

The reviseddesigncomplieswith SupplementalStandardsdefinedunder
40 CFR Ig2.22(a)as "comingas closeto meetingthe otherwise
applicablestandardas is reasonableunderthe circumstances"and 40
CFR Ig2.22(b)as "reducingotherresidualradioactivityto levelsthat
are as low as is reasonablyachievable".

The mass averagingtechniqueis requiredbecausesoil,as definedby
the EPA standardsin 40 CFR 192.]Jincludes"allunconsolidated
materials...including...gravelsand smallrocks", lt has been
demonstratedthat the activityencounteredon the UMTRAProjectis
associatedwith the fineparticlesand thatthe largerparticles(small
rocksand cobbles)are not contaminated.The typicalsoilanalysis
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performed on the UHTRAProject excludes these unco;,caminatedlarger
particlesand the reportedactivityis therefore biased high. The mass
fractioncorrectionfactoreliminatesthis bias.

The residualTh-230is a radl_nuclide"othertha,nradium-226and its
decayproducts"that is "presentin sufficientquantityand
concentration"and may "constitutea significantradiationhazard...",
per 40 CFR Ig2.21(f).If not removed,a significantradiationhazard
couldoccurfrom exposureto contaminateddust Jnd radondaughter
products. However,afterexcavation,the presentand futurehazards
will be insignificant.The introductionto 40 C_R IgZ.Zlstatesthat
SupplementalStandardsin Section192.22"shall"be appliedin the case
of subsectionIg2.21(f).SectionIgI.22(b)requirescompliancewith
the Ra-226cleanupstandardsand reductionof otherresidual
radioactivity(i.e.lh-230)to levelsas low as reasonablyachievable
{ALARA). Excavatior_of Th-230to levelsbelowthe 1,000year ingrowth
correctedvalues,equivalentto the EPA Ra-226standards,does not
furtherreducehealthhazardssignificantly.The reviseddesign
complieswith the intentof ALARA,therefore,_he criterionin
paragraph(f)is applicable.Additionalexcavationshouldnot be
requiredto meet the proposedEPA groundwaterstandardsforchemical
con+_minants.

In summary,the reviseddesigncomplieswith SupplementalStandards,
usingthe criterionin 40 CFR IgZ.Z1(f)in that residuallradioactivity
is reducedto levelsBs low as reasonablyachiFvable.The revised
designshouldnot affectfuturecomp;iance_ith EPA groundwa_,er
standards.

E. Reasonfor Chanae

This changereducesthe residualradioactivityto levelsas low as
reasonablyachievable.The conta;ninantsleft in placewill not posea
significantpresentor futurethreatto the generalpublic.
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