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Department of Energy
Washington, DC 20585

DEC 01 2005

The Honorable-AJ. Eggenberger
Chairman
Defense Nuclear Facilities Safety Board
625 Indian~ Avenue, NW, Suite 700
Washington, DC 20004-2901

Dear Mr. Chairman:

This letter provides you with new information on Hanford Tank AN-) 07
chemistry concerns and the Department of Energy's (DOE) planned actions.
Since our meeting in September 2005, the Chemistry Optimization Expert Panel,
Oversight Committee (hereinafter called the Committee), has provided an
assessment of Tank AN-I 07 corrosion properties of the interstitial liquid in the
solids layer. This assessment (Enclosure I) and CH2M Hill's assessment
(Enclosure 2) conclude that Tank AN-I 07 waste chemistry is benign from a stress
corrosion cracking perspective, and will remain protected during the minimal
chemistry changes projected over the next decade or more. The Committee
recently released additional supplemental assessments (Enclosures 3 and 4) noting
that Tank AN-I 07 chemistry should not appreciably increase general or pitting
corrosion during this same extended time period. This information has led DOE
to conclude that Tank AN-l 07 is safe and will remain so for the foreseeable
future.

DOE is changing the Tank AN-IO? chemistry limits for interstitial liquid in the
solids layer to allow for a hydroxide concentration roughly equivalent to pH 10 or
greater in accordance with the Committee's assessment. This change will be
implemented by modifying the existing chemistry control table (Table 5.16-1) in
Administrative Control 5.16 of the Tank Farms Technical Safety Requirements
(TSR) (HNF-SD-WM-TSR-006) for lank AN-I07 interstitial liquid. In
accordance with these changes, a mixer pump is not required and is no longer
planned for installation.

As a defense-in-depth. and in accordance with the Committee recommendations,
an in-tank multi-function corrosion and corrosion potential monitoring probe is
being procured and will be installed in Tank AN-I 07. TSR controls recognizing
the corrosion probe as a key element in the corrosion protection program will be
implemented with the chemistry limit change. As noted previously to the Defense
Nuclear Facilities Safety Board, the tank surface ultrasonic testing area has
already been doubled and test frequency has been increased in accordance with
earlier Committee recommendations_ RECEIVED
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The existing Tank AN-l07 chemistry technical safety requirement recovery plan
will be revised accordingly. We will continue to keep your staff informed on this
new path forward.

If you have any questions, please call me at (202) 586-0738 or Dae Y. Chung,
Acting Deputy Assistant Secretary for Integrated Safety Management and
Operations Oversight, at (202) 586-5151.

Sincerely,

Dr. Ines R. Triay
Chief Operating Officer for

Environmental Management
or' -

Enclosures

cc: M. Whitaker, DR-l
R. Schepens, ORP
T. Smith, ORP
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MICHAEL T. 'l'ItRRY. PoE.

October 8. 2005

: Mr. Robert Popldaruyk
: CH2M HILL. Hanford Group Inc.
; P.O. Box 1500, MSlN R3-26
; RidlJaDd. Wasbiqton 99352

323 Skagit St.
Richland. W"binamo 99354

. (509) 531-0920

05.18'iCf

III 001

SUBJECf: ASSESSMENT O¥ THE 241-AN-I07 STRESS CORROSION CRACKING
EXPERIMENTAL PROGRAMB~THE EXPERT PANEL FOR
HANFORD srrE DOlJJlLJ:.SJIEI,L TAl'U' W.AS1"I CRDf]ST]lY
OmMIZATlON, OVERSIGHT COMMrITEE

Dear Mr. Popie1an:zyt,.

Members oClhe Corrodon OptimizalioD. Expert Panel have bcctl overseeing the experimental
program for the implementation ofRecoJnmendatiOD 111 ofour fmal report. &pen PQIII!l
Work1hopIi)/' HanfmdSf,. Doubu-sMll Tank W'eurd Chemistry Optimization. RPP-RPT,..22126.
Recommendation mprovidCd specific requbemans I1CQCSS8IY for Panel approval ora proposal to
revise the ClOfIscrv.tlvc chcmimy ClODbOl1fmi&s baed on iJ\formBtion available at the \ime oftbc
workshops. idcluc6nes~ perl'ormamce ofIII acco1amcd stre:s5 coaoJjon cracking
r:x:perima:Jtal program. The OCpartment afBne:rgy. Offico of Rive PIotec:lion, and CH2M HILL
Haufozd CroUP. Inc. (CH2M HII.L) chose asimulant based on wasto tank cbem1suy composition
fowad In DST 2ofl-AN-I07 (AN-I07) to use as & pilot case for conducting this work. The report
ofintaim fi:adinp fi'om the experimenlal pI'O&fP'I bas recently been re1casod for roview.1 This
letter presents our assessment ofthc new IUU11s and prior flnc1lngs rcaanJ.ing 'the propensity for
StnlSS COIl'OIioa~ (SCC) In waste tank AN-I 07.

Although a.w Iddilional confitmatoty tests are MCeftaIY to eliminate1be remaining
llInoiguities, we consider the present and pl'Qjected taDk. salte:ake chemical c:oroposition to be
benlan from an sec perspective. These conclusions are based OD the available information
c:oocemiug the preseut condition oftbc tanJc. wall, the present BOd 1Uture chemical compositions
oftile superutllDt IDd solid layers (I.e. conden&cd solids plus InterstJtlalliquidh the COnosioD
potaatiala moaslGd in the IlCW stud.)' and those measurccl in lhc tank. the wastckmperaturc. mJd

1 lnvul;goliOll ofCMwrulry Faclor~lnJIrutncirrg SITUS CoTrosion CrtlCking SIdCdpllblllly 01
lRg1l-Level Wczna in Double Shell Tank UJ.AN-I07, Draft Interim RcpoItp CC Tec;bnologies
Laboratories. Inc. Report 805062. 01.

DoDble-SbeD TII.1t Waste CJacalstry Optlalratloa bpert FaDel TcstiIIt Ovcnipt Melli ben

John Beaven • GeTaJ4 FTankel • RusseU Jous (PartTbne)
Leon Stock • Mich.J TaT)' • Bruce Wtenma
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calcu1atcld IU88lleve1l for the wall. The above notod facCors. aod the combinaUOD ofrecent
testing results. all jqctieste a minimal HkeJlhood ofSCC growth in tho pnsent saJtcake region of
the tank., and that 1his condiuou will DOt beadv~y~ by the anticipated chemistry·
ch8nses over time.

w~ l"CViewed the l)C'eSerlt and projected chc:mic:aJ compCliSilion of tank AN-I07 waste to pnwi4e ,.
basi. for thep~onofsimulants.2.) lhoprimary constItueou ofconccm for sec are nitrace
aud nitrice ion. bydioxidc {on and total organic carlJon (TOC). Nitnde icIl causes Sec. whilo sec
may be inhibited by hydroxide end nitrite ions and some orgauic compleUDlS. The conccntralions
ofahose substa0ce8 'WCR analytically determined in 2003l1ftrz sodimn hydroxide had been added
to the supe.msbnt layer of1his tank. lhcir future eo1l<:enttations were calc:ulated on the basis of
their known tates ofcI1sappe8l'8l1ce during the first 1ByClllS ofstorage.· A study oflhc
tbennodyuamic oquih"briwn by Fela1y shOws the hydroxide Ion COf.a:utumOll in this waste is
buffind lIDd the evemual pH will be about lO.l.~ The current and estimated future co~ODS
arc summarized in 1he fOnowing table.

I:Itbuted hhlre Coace.tn1loal ofToe. Nltrak.NItrIteud
. . 10•

Uambcd S.peruta.t Layer Ua_eeI Solid Layer MUed

CollJUtlleat 2003 2008 2023 2003 20QS -2023 2023
'1'l ... ..11. 37 34 24 35-47 32-44 22-34 24-1.5
N ,,-I.J M 305 3.3 2.9 3.0 2.8 2.4 2.8
N ,..-&J M 1.2- 1.4 2.1 1.4 1.6 2.3 2.1
pH >13.5 >12.1 >10.9 1l.3 >10.7 10.1 -

The additiOlt ofsodium I\ydroXide to Ute llUpemlUll1t layer in 2002 did not materially al~ the
composioon of1bc saUd J~er. and the lower pH in tho solid la)'ClI' is tbcnsfuro ofmost c:cmcern
bccauscl it amn tho lower knucldc area. tho area ofhigbalt strass. and tb.cr'cfoIe most susceptibl0
to sec. The results show that the TOC and aitr';w, ion exmeentrations Ilowl)' decreaio as the
nitrite ion conccnttation slowly increucs. The hydroxide Ion~OS\oflhe waste clumges
more nlpfdly. The lJWysia implies the pH ofthe solid layer will decrease ftom 11.3 in 2003 to
between 10.7 IUd 11.1 in2008. Ifno operazions are cauied out, die kincticand thermodynamic
iDformation impl)' the pH wm T'e8Ch its limiting value, 10.1, between 2008 and 2023.

fra pump were Installed in the waste in 2008 to promote the mixing oCtile two layers, then the
composJtfOD oftbe Uqt.dd in contact with the wa11s In the lower bmell,. area would change IS the
d1c:mical1y DlOI'e basic supernatant liquid became mixed wltJ1 the Interstitial Uquid of the lower
la~. IDasmucb as the concentrations ofthe nitrate and Dltrite ion and TOe ConceutlatioDS in the

1 TdIlk U/.AN./01 F"UCQ/ Year 2()()3 Cor~ SampkAnalytfaJ1Rmt.IujOr 1M Final Report. H. L
Balcer, At 0303613, Fluor Hanford, 2003.

3 Updated Tank 24J-AN.J07 FLsco1 Year 1003 Core Sa1npk AnaJyticaJ Ruultsfor Ihe Fbuzl
kport,lL L. Baker, 7S12o-RLB-03-OO1, CIUM HIU. fllmford Group. Inc.. 2003.
"OnaIic /)ynaInk Mbd1Jg Ana/ysu/or TanD 24J•.AY·JOI. :14/-.11$101. Z~1-AZ-101. 2~J-.AN
102. a1tll141-m.l07. RPP-12387. CH2M lULL HaDfuld CIroup. '~()adcn,D. M.. 1IDd M. J.
Thurgood, K. G. Carolbers.1IDd G. P. Duncan. 2005, and priW1c communication.
51Jrer~micMOtUllngqfHtRfford Waru Teurk24J...AN-J07,1.cltt« hport. A. R. Feb)',
2ooS.

-2-
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two JayetS arc ,Imilar, their concenllations In the mixed liquid could be estirnatocl OD the basis of
the idea that 1hey would change lit about \be same rau:s as in1hemmixl=d waste. UnfDrtuna1,ely. \t
is DOl possible to predict the pH ofthis liquid in 2023 with COD1ideuce because the differences in
PH ofu. two laym are l8rge md because operadonaJ facton regardiag the pump will bave 8

majorinfi~ the ouScomc. Ifmixing WG-el;01Dplete and hydroxidll ion~ consumed at the
same rate as in 1bD past. then tho pH in the liquid in 2023 would be >10.9. significantly larger
than the PellD)" equih"brium value. 10.1.

AcamiiDgIy. the dectrod'lemic.l studies that are presented In the Draft Im.im R.eport used tank
AN-I07 simulants in whid1 the pH was varied from 7 to 12, but fOcused OIl tests at pH 10 and 11.

Whlle the severity ofsec iuaeased SOGIewha1 with deaeasiDgpH oftbe waste slmulaDt" the
electJochemica1 cooditioos requind 10 pYOdnce sec in1helaboratoI)' wm pcral1)' moen man:
severe thaD those auticipated to be present in the waste unlcs.m the slow sttabt rate (SSR) tests.
secwu not observed lit the ftco c:orrosioa pou.nlial (anodic polari2ation wu required) and the
meaJ\lJ'C6 poU:ntJ81s In actuaJ waste (1iom IS rece:ut as 1.0(2) arc wen outside the cracking
potmtia1 nmge in the pHnaae studied (9-JI). FUJfhm'mora. at tbcso pH conditions. it was
necessary to strain die spedmens weI) aboveyield to produce sec in dJc, SSR IeSfs pctformed at
polariZlCd potentials withinthecraclciUJ tqe.. "....

A sarfldng finding of the~ went is the sharp potelltia1lh:te3bold fa' the onset ofsec. aDd its
iodependmcc ofpR. Such a strong dependence on potmdial offers aD opportunity for accurate
and scmitivc moaitoriug ofSCC ausccptlbntty.

CODOSioa potential was measured In avariety of Wil)'S dmibg the CCTexpahuenl5 in bolh
dcaeaatcd aDd 1Iir-cxposcd soluUOI15 over Ihe~ ofpH studied. However. except for ODe
meuuremcut at pH 7. aU values were below tho lowest potential at which sec was obscmd (-50
mV vmus a SalunJtcd c.IomcJ Electrode or SCE). With decrea.siag pH. the common potential
tended to become leu tteptIve and thas the difference bctweca F..r aod tho critical potential for
sec dec:aased.

CCT lDeasured~iOQ poteolial af\ar- Rlatively short expoStDe of'fiesh samples to a simuJant
solution. Reports provided to1he Committee offer some iasigbt on real tank poteotials. which
could be different. The potdIltiala oflbe ANI07 tank and a leSt probe during the month of
I)cremtw 19t:l were Ie)IOl1Dd to be -340 and -450 mV SCe, mpoctiycly.6 II was later reported
thIit these values WeftS ~tabloaid almost ..nd..m~ over .. 3--year patiocl of~~1 The
pH duriDg1his time varied from about 12.5 to J2.' HotcoU crxperimeaa at CH2M 1IJLL were
performed with att:st probe on a core umple segment ofactual AN·lO' saltl:llke from the yeU'
2002 and corrosion pot,rntWs of-370 aDd -281 mV SeE. ware meuured at 2S and 36°C.
respecdvely.' The pH oflhc in1erstidal Uquid frodl nearby segments was in the l'8D&e of J1-1 J.5_
Prom tbese cb1a. lho actual po1ClPlia1 oCtllo tank is probably mora negative Ibm the critical
potential for sec by • least 200 mV. This could change with time as the tank pH decreases.

6 ConwlCPI Morzltorlng In 241~JfI1- Progress Reporlfor Dec6mbftr 1981. Battelle PNL
memo from N.J. Olson to D.A. Rqnolds" January 8, 1988.
7 Swtunary ofC()TrWWn StudJufur Tank AN-lU7. Westinghouse Hanford Company IntenIa1
Memo fromR.eyuolds mJ.P. Hatri$ ro, January 4, 1991.
8 JC..G. CaroChcrs. pmonal c;ommuoication. 2005.
9 EleelTodremical Cmrosion Tutlngol~J1C/QR J Corban $Itta in UJ·AN-I01 $hIdge, Fluor
Hanford memo from J.B. DuncIn to K.O. Carotlnn. January 20. 2003.

·3·
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The pH clIffacnco betwcca the sa1tcake and supc:mIl8 fOfml a concentration cell tblIt lila:1,.
results in a dift'era:tcc In potcDtia1l11d plvsnic coupliug b«weea tank regions exposed to these
two lay... Thil mUftctionpo~ the laJuckle region to mOl'O neptivc potentials, wbic:h is
beaeficial {or its sec resistance. :md mixing would eliminate this proteclioo. The~of
thIs prob:cdve imem:tioo could. be sssesscd by fut1ber enal)'$i5, but is preseol1y outside the scope
of1ho program.

FtIICCUt'e mechaniei tests aRl beiJIipctfonncd on pre-cracbd specimens of1he tank steel in the
waste simulm~ It an Imposed potential within~ cncklng~ Crac;k velocity tIS a function of
the applied $UCSsln1cnslty r.:tor (!CO is beitJ, measured In order to ClStimalO the lbrc:shoJd. stress
iuteasity factor for ClICk J'Owth duo to sec CK-> &Ild 1hc creek velocity It stms iDlensity
f8ctoD above K,.. Tbc tCSUl\ will be tompartd to the appliod s1nlss i:n1ensllY faaors QCI) for
AN-107. which is being ca1cuWed ac PNNL. JflCi < let- crack growth by sec Is not expected.
The Initial rndc propagation nteS ofall cracks were very low, on tho order- orO.03 inches per
year. which is 300 times slowc:r tbllll rates measured II the Savannah RiveT Site in secpote:Qt
waste aDviroumerm,l' FW1betmore. all ofthe aacb have oxhl1Jited declining crack growth rates
with time. iacfieating 1ike1,. c::rack artert (I.e., IlJ.Y potentially existing tank wall Jlaws are not
likely to propepte). The oa1y possiblo _ceplion arc ft¥ture mec'hanic:s tests perfonncd a\high
suessin~~ 'Whfch are wclI above my values expected w\JI1in~tc laDb. The
most llkdy explartadon for the deacasc in crack growth hlto with time obsetvcd for the tests is
related 10 the occumnce ofaeep cxbnstlOlllltb aack tip. This 'bcIbavior indicates dw the K I_

is retmveJ.y biaIt in dlac benIp envftQnments 8I'1d that me majority ofthe tests Imro been
pafonned below dJis val...

Fracture mec;baaic3 malysis iDdieaw 1bal e'leD at a worst-case x.aot'bctween 15 to 20 ksi "in
(this valuo could~with Jonpr test etposuras). the minimwu flaw size able to propaaatc
tbroueh che taDk lower- knuckle blah stress reaiotl would be OD the order of25%of the total wall
tbirbes'. "'().220 ilL. an uuemety Wac value. These obsetV&l1ocs suaestlbIt8D exJsting defect
in the 1aJlk wall would not be expected to propagato unless itwas very t.uge.

Based on the da!a presented in the Draft In1£rim Report and the chctnlca1 composition analyses
pnlIeated above. we olM' tbesc additional specific: obIemmOfJl with R:SpCCt to sec or
significant prop8ptJon ofmy pob:ndally cdSlirll c1eftlcIs in the interstidalliquld (i.e.., sallCake
region).

• Th8 testiDe temperature fDr tha ex:pcIImleDtaJ work is 122 OF (SO °Cl However. the 8dll8I
AN-I01 wastotemperalUl'8 is ClImlOtly less1ban 9S OF (3S 0c). and our undersWldlna
indicatel thIt DO historic sec testing has ever produced sec initiation below 50°C in
waste tank .lrnulants.

• SpecUuna tested iu pH 95 to 11 all P8" 1he histori~O~ Savsmah River Site~to
chemistry acceptability aikria. i.e., d1emlsbY is acceptable ifno teosi1e failure by 13%
olougalian for a sample beld III constant current I:ODditians.l1

• Ultrasonic Teatiag from 1991 show no tbiMins. pI1s, or c:racO in the eumined areas ofthe
primary taak lower bwc:kle. 12

10&ufstanee to 2)we A-JJ7 Clizss 1Stu/ to NItrate Strut Corro.rion CrQC1fng. DPST-81-687. J.
A. Donovan. SqJcember ]1,1981.
n P,edictIon t1.f3m::R C(Jf'7'O$Um o/CarlHm SIul by NucIIQ1' Procus LIquid W'4S1U. Savannah
RivC% Labontory. August 1978.

-4-
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In conclUliion. the nsulta orabe sec laboratory testing complDl to date an4 the analysis oftba
relevant Informlltlon pmvidcd to~ eommiuec support the concept ofallowing the pfl ofthe
saJtc:ako region iD tank AN-I01 to naturally decJine with time. This approach avoids lhe inherent
risk and alm amated wi1h \he al1cmlltfve option ofinstallingmd operatiDg a DIiur pump in
d\etBnk..

1lwl moolllDlClJded path fOlWIId for ANM I07 ls to complete the 1aboratoIy testiDg in which the
ac.ceptable tiactor space, with NSpect10 c:hemic.l composition, corrosion potenti~ and stn:Jss .
inteosity factor. is defined. This work. iodudos iDvestigation oflht tffecl or projcc:ted "end poiDt"
dlaDges in the CODCClilb ation ofToc. Ditrate aDd DitIi1e iou coJJCeDtrations at pH to. as wen as
completion ofthc vc:rific8don ot'h frat:turc medUlDK:S 1cst technique by des:noDStratiug that \he
results are consistent wi1h previous testtnS and field c:xpericncc. Installation ofthe new in-tanIc
multi-probe {or both real time and i'oqueDt gouponllDll1ysis fur fiold QOuosioa mouitorirJ&, is
MCOmmmdrd to verif)' 1he corrosion potemials oftha taDIc md. to CCDfiml tho~ low
(X)rrosivi~ oftbe waste. Finally, we RCUWWcud lbatperiodic ultrasoDic testiJJg (UT) inspection
(S -7 yearcycle) ofttae~ in colljlmaion with statistical analysis of1he ur daIa, be pezfvlmcd
to verij)' the current and ongoing integrity ofthe tIftlc and provide additional coo:ftrmalion ofthe
conclusions of1hc JIboraroIy a:stinS- Fur1bcrmorc. lfthc installed multi-probe exhibits inc:rcased
COt1'OSion activity, CH2M HILL should caulder bla'e&Sin& the heq8tQC)' arUTeumtnations.,
and pcrformfoelddidonaJ core sampllnr to verii)' aIudp couditioos.

Once aeab1. we are indeed pleased that C.H2M HILL is 1akiDgsud! a Iesponsible and thorough
approach to tMlluatiugand implemeotiug 1bo R:COIIlmeDdalions of1hc Committee. The
Commiuco also amsiders dm c:ontimlatiou ofthc stwfiC$ for all six WBSte~ necessary to
bound aU Hanford DSTs would provide. firm toe:bDical basis for assessiPg risk Ind optimizing
Walle tbemistIy.

~
Cbaimum. Cbeuristry Optimization Expert Panel.
StIess Corrosion Ctaeklng Experimental ProIre.m
Oversight Commlnce

12 FInal Re.ndu ofDoubk-shd1 Tank 24J-AN-I07lJ/trasonJc Te$Iing. HNF-3J'J.

• .5 ~
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HanIOId Group, Ire.

P,O. BClll500

Richland, WA lI9352

CH2MHILL
Hanford Group, Inc.

October 20. 2005

Mr. R. J. Schepens, Manager
Office of River Protection
U.S. Department of Energy
Post Office Box 450
Richland, Washington 99352-0450

Dear Mr. Schepens:

CH2M-OS02967 Rl

CONTRACT NUMBER DE-AC27-99RLl4047 - STATUS OF THE CH2M HILL HANFORD
GROUP, INC. DOUBLE-SHELL TANK CORROSION TESTING PROGRAM

References: 1. Letter, E. S. Aromi, CH2M HILL, to R. 1. Schepens, ORP, "Contract
Number DE-AC27-99RLI4047 - Status of the CH2M HlLL Hanford Group,
Inc. Double-Shell Tank Corrosion Testing Program,"
CH2M-OS02967, dated October II, 2005.

2. RPP-24887, 2OOS, ''The Long-Tenn Management ofHanford Tank Waste,"
Rev. I, CH2M HILL Group, Inc., Richland, Washington.

3. Letter, E. S. Aromi, CH2M HILL, to R. J. Schepens, ORP, "Contract
Number DE-AC27-99RLl4047 - Request for Approval ofRevised Recovery
Plan to Restore Chemistry Contro' in Tank 241-AN-I01,"
CH2M·0303S3S R19, dated JW1c 27, 2005.

This letter is an update to the U.S. Department of Energy, Office ofRiver Protection (ORP) on the
status of the CH2M HILL Hanford Group, Inc. (CH2M HILL) Double-Shell Tank Corrosion
Testing Program (Reference 1). CH2M HILL has received an assessment by the Chemistry
Optimization Expert Panel, Stress Corrosion Cracking Experimental Program Oversight Committee
on the potential for stress corrosion cracking (SeC) in Tank 241-AN-I07 (enclosed). Based on the
committee's assessment and our own analysis, Tank 241-AN-l07 chemistry is currently safe and
will remain safe during the minimal changes expected in the interstitial liquid over the next decade.

Based on chemical testing and their observations, the committee has recommended to CH2M HILL
a path forward in accordance with Specific Action Number 5 from the current technical safety
requirement (TSR) recovery plan (Reference 3). This path forward does not include installation of

RECEIVED

OCT 2G2~as

DOE-ORP/ORPCC
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a mixer pump. The committee assessment provides a compelling case that Tank 241-AN-l07
interstitial liquid waste chemistry is safe in its current configuration and for the foreseeable future
based on:

1) The present and projected tank saltcake (solids and interstitial liquid) chemical composition
is benign from a sec perspective.

2) There is a minimal likelihood ofsec growth in the present saltcake region of the tank. and
this condition will not be adversely affected by the anticipated chemistry changes over time.

3) In the slow strain rate tests, see was never observed at ~DIT' which is the free corrosion
potential, even down to pH 7 for the simulants tested.

4) The temperature ofthe recent testing was conducted at 122°F while the tank temperature is
currently below 95°F and wilt continue to cool with time.~' --

5) ExperimentaJly induced see from pH 9.5 to pH II "required stress conditions far greater
than those possible in Tank 241-AN-107.

In addition to these extracts from the committee's assessment. eH2M HILL noted that they also
recommended not installing the mixer pump into Tank 241-AN-107 because it may increase the
corrosion potential in the sludge-covered areas of the tank. The potential difference between the
supernatant and interstitiall1quid sets up a galvanic concentration cell tha1 anodically protects the
knuckle.

In their assessment, the committee reiterated the need for installation afthe in-tank multi-function
corrosion monitoring probe (multi-probe) and a more frequent ultrasonic test tank inspection cycle
(five to seven years), all ofwhich CH2M HILL has included in its planning (Reference 2). The
committee also referred to the need for confirmatory tests to eliminate remaining ambiguities.
CH2M HILL has discussed these ambiguities with the committee. They pertain to defining the
numeric value of the crack stress intensity factor (KIscc) that current tests have bracketed and a more
thorough exploration of the extent of the safe chemistry envelope afforded by the current test work.
None of these additional tests would compromise or undennine any of the present committee
conclusions or recommendations.

Based on our assessment of the committee's report, CH2M HILL concludes that Tank 241-AN-l07
is safe and recommends that the ORP approve tenninating procurement of the mixer pump for
Tank 241-AN-I07. As such. CH2M HILL will issue a revised TSR recovery plan for the ORP's
approval by November 30. 2005. This plan wi1! include a schedule for a proposed documented
safety analysis amendment and specific action items for completion ofchemical testing and
procurement and installation of the new multi-probe in Tank 241-AN-I07.
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Should you have questions regarding this matter, please call Mr. S. M. Mackay at 372-3634.

Very truly yours,

Edward S. Aromi, President
and ChiefExecutive Officer

CH2M HILL Hanford Group. Inc.

be

Enclosure

cc: ORP Correspondence Control
D. C. Bryson, ORP
V. L. Callahan, ORP
C. B. Reid, ORP
T. Z. Smith. ORP
"'Site Rep, DNFSB
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MICHAEL T. TERRY, P.E.

323 Skagit St.
Richland, Washington 99354
(509) 531-0920

VIAE-MAIL

October 28, 2005

Mr. Robert Popielarczyk
CH2M HILL, Hanford Group Inc.
P.O. Box 1500, MSIN R3-26
Richland, Washington 99352

SUBJECT: CURRENT ASSESSMENT OF TANK 24J-AN-IM PITTING BY THE
EXPERT PANEL FOR HANFORD SITE DOUBLE-SHELL TANK
WASTE CHEMISTRY OPTIMIZATION, OVERSIGHT COMMITTEE

Dear Mr. Popielarczyk,

Recently, the Expert Panel for Hanford Site Double-Shell Tank Waste Chemistry Optimization,
Oversight Committee (EPOC), evaluated the propensity for stress-corrosion cracking (SCC) in
double-shell tank (DST) 241-AN-1 07 (AN-I 07).' Subsequent to that letter, CH2M HILL Hanford
Group, Inc. (CH2M HILL) asked the EPOC to assess the vulnerability of AN-I 07 to pitting
corrosion.

Pitting corrosion was detected in early tests of Hanford Site waste simulants, and recent cyclic
potentiostatic polarization (CPP) tests showed that pitting could occur in AN-I07 waste
simulants.2 The propensity for pitting was discussed in Section 3.0 of the final report from 20043,

and this letter considers those findings as well as new statistical worle on the AN-I 07 ultrasonic
tests (UT). In summary, we conclude that pitting occurs so slowly that it would be detected by the
current and proposed monitoring systems well before it could threaten the integrity of the tank.

Unlike SCC, pitting corrosion proceeds at a slow rate that diminishes as the pit depth increases.

1 Assessment O/The 24J-AN-J07 Stress Corrosion Cracking Experimental Program By The
Expert Panel For Hanford Site Double-Shell Tank Waste Chemistry Optimization, Oversight
Committee, Letter to R. Popie1arcsyk from M. Terry, October 8, 2005.
2 Investigation ojChemistry Factors Influencing Stress Corrosion Cracking Susceptibility oj
High-Level Waste in Double Shell Tank 24 J-AN-J07, Final Interim Report, CC Technologies
Laboratories, Inc., Report 80506201, October 20, 2005.
3 Ibid.

Double-Shell Tank Waste Chemistry Optimization Expert Panel Testing Oversight Members

John Beavers (Jerald frankel Leon Stock ' Michael Terry Bruce Wiersma
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Waste Tank 241-AN-I 07 Pitting - Oversight Committee Assessment

The maximum measured depth ofpitting of the A~-I07 tank wall was 0.02 inches (20 mils) in
1998. This depth is approximately 5% of the minimum nominal wall thickness of 0.375 inches. 4

The original expert panel expressed concerns in the workshop that the surface area of the tank
examined was small in comparison with the total surface area of the tank and that this large
difference could adversely affect estimates of the maximum possible pitting depth. Accordingly,
CH2M HILL commissioned PNNL to study this uncertainty and provide 8 statistical basis for the
evaluation of the UT observations. The statistical analysis considered the impacts of
manufacturing variability (initial plate thickness), measurement variability, and the fact that the
inspection of AN-I01 was perfonned only from one riser. The statistical results indicate that the
maximum pit depth expected for AN-I 07 in 1999 was 0.054 inches at the 95% confidence leve1.5

As already mentioned, pitting corrosion was considered in the original EPOe report. The
assessment assumed the pit was fonned in the thinnest plate (in AN-I 07) at the highest DST
corrosion rate ever detected (from AY -101). It was assumed that the pit depth followed a (Time)'!'
dependence, which is commonly found in pitting kinetics. These calculations predicted that the
pit would penetrate 50% of the thin plate in 31 years (2035) and that complete penetration would
not be realized for 122 years (2136).

We have reexamined this calculation and assumed that the pit depth increases-in a linear fashion,
(Time)l. This more conservative assumption lcads to an estimated time for perforation of the tank
wall betwccn 25-35 years. Although this period is much shorter than the 122 years estimated
using parabolic growth kinetics, it is still sufficiently long that the planned protocols, which
include UT work, corrosion coupons, and active monitoring with the required in-tank. corrosion
probe, should allow sufficient time to enable the Hanford Site to react to any unforeseen threat to
the tank integrity from this type of corrosion.

In addition to the pitting rate argument, thc following factors also apply to the adequacy of
monitoring argument:

• AN-107 operated out-of-specification with current chemistry limits for over 20 years, but
the UT examination performed in 1999 only discovered relatively light pitting, with no
reportable depths (i.e., none at ~25% of wall thickness). The supernatant returned to
specification in 2002 with the addition of sodium hydroxide.

• AN-107 bas had EN monitoring probes installed for about 8 years (including the presently
operating EN probe). Forensic examination of an older EN probe that had been in the tank
environment for about 4 years confinned only slight pitting in the supernatant and saltcake
regions of the tank..

• As a prudent measure, for both pilting and sec detection, the frcquency of UT inspection
for AN-I 07 under the new chemistry requirements is being increased 10 every 5-7 years
versus the normal 8-10 year cycle. Additionally, AN-l 07 will have its next UT
examination perfonned in early FY '06, prOViding a good measure of condition and
corrosion rates since the 1999 examination.

4 Estimation ofMaximum Wall Thickness Loss ofFive DSTs (AN-I07, AP-I02, A W-IOl, AZ-J02.
and SY-JOJ), Pacific Northwesl National Laboratories, PNNL-15415, Seplember 2005.
5 Ibid.

- 2·
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Waste Tank 241-AN-1 07 Pilling - Oversight Committee Assessment

• Finally, Il condition of revising the tank chemistry specification is the installation ofa
corrosion multi-probe. This multi-probe will enable "real time" detection of pitting with its
electro-chemical noise (EN) monitor, as well as periodic visual and quantifiable corrosion
determination by the removal of corrosion coupons for forensic analysis.

Therefore, based on these arguments, the EPOC considers that the required monitoring and
examination of AN-.t 07 provide defense-in-depth to detect and respond to any integrity threat to
the tank from pitting corrosion. The same measures will also provide for similar detection of
unusual general corrosion rates and cracking.

Once again, we are indeed pleased that CH2M HILL is taking such a responsible and thorough
approach to evaluating and implementing the recommendations of the Committee.

Michael T. Terry, P.E.
Chairman. Chemistry Optimization Expert Panel,
Oversight Committee

- 3 -
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MICHAEL T. TERRY, P.E.

323 Skagit St.
Richland, Washington 99354
(509) 53 I-0920

VIA EMAIL

November 10, 2005

Mr. Robert Popielarczyk
CH2M IDLL, Hanford Group Inc.
P.O. Box 1500, MSIN R3-26
Richland, Washington 99352 -..
SUBJECT: CLARIFICATION OF CURRENT ASSESSMENT OF TANK 241-AN-I07

PITTING BY THE EXPERT PANEL FOR HANFORD SITE DOUBLE
SHELL TANK WASTE CHEMISTRY OYfIMIZATION, OVERSIGHT
COMMITTEE

Dear Mr. Popielarczyk,

Recently, the Expert Panel for Hanford Site Double-Shell Tank Waste Chemistry Optimization,
Oversight Committee (EPOq, evaluated the pitting corrosion situation in double-shell tank
(DST) 241-AN-I07 (AN-I07).' In summary, it was concluded that, even using very conservative
assumptions, the rate of pit growth is expected to be slow enough that perforation will not occur
within decades, allowing coupon, corrosion probe, and nondestructive ultrasonic testing (VT)
techniques to detect it in a timely manner. Subsequent to that letter, we were informed that staff
members from the Defense Nuclear Facilities Safety Board asked the EPOC to clarify their
position on the effect of pH on pitting, given that the pH of AN-l 07 will trend to lower values
around 10.

In general, the factors that are used to evaluate pitting corrosion susceptibility, such as pitting and
protection potentials, are not dependent on pH. Pitting susceptibility encompasses I) the
resistance to pit initiation and 2) the stability ofa growing pit. The lack of dependence of the
critical potentials on pH is because the local environment within a pit is altered (acidified as a
result of calion hydrolysis) to a condition that is practically independent of the external
environment. On the other hand, other factors that can playa role in pitting susceptibility, such as

I Letter lo R. Popielarcsyk from M. Terry, Currenl Assessment Of Tank 241-AN-J07 Pilting By
The Expert Panel For Hanford Site Double-SheJl Tank Waste Chemistry Optimization, Oversight
Committee, October 28, 2005.
2 Z. Szklarska-Smialowska, Pilling and Crevice Corrosion, NACE Press, 2005.

Double-Shell Tank Waste Chemistry Optimization Ellpert Panel Testing Oversight Members

John Beavers • Gerald frankel • Leon Srock • Michael Terry • Bruce Wiersma
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Waste Tank 241-AN-l 07 Pitting -- Oversight Committee Assessment

the corrosion potential, might be dependent on the external environment. Corrosion potential
often increases with decreasing pH, which can result in the corrosion potential being closer to the
pitting potential, indicating an increase in the material's pitting susceptibility.

The recent experimental program at CC Technologies, Inc. included cyclic potentiodynamic
polarization (CPP) measurements in the AN-l 07 simulants adjusted to pH values from 7-11. The
objcctive of the CPP testing was to establish possible potential ranges for SCC in the simulants.
Data from CPP scan's also provide some infonnation regarding pitting susceptibility, although
time to pit initiation and growth rate cannot be inferred. Nonetheless, analysis of the CC
Technologies data provided no clear indication regarding the effects of pH in that range on pitting
susceptibility.

Other studies on pitting initiation, which included CPP scans and coupon tests, have been
performed on carbon steel in similar waste environments. The results indicated that there is not a
simple direct relationship between pit initiation and pH.J,4.s Other variables, such as the
temperature and concentrations of nitrate and nitrite ions, also have significant effects on pit
initiation. These data indicated that pit initiation would not be expected even at a pH of 10 if there
were sufficient quantities of nitrite ion or if the temperature was low. Thus, the environment of
each tank would need to be evaluated separately to determine whethqpitting..would initiate at
pH 10.

In the previous letter from the EPOC, the effects of pitting were addressed by assuming
conservatively that pits had already initiated and were growing. The rate of pit growth used for
AN-107 was based on UT measurements at a liquid-air interface, worst-case situation on tank
AY-I 01, which actually was out of specification with a pH near 9.5. Pits usually grow at a rate
that decreases with time; a common kinetic expression indicates pit depth increasing with time to
the Y2 power. However, to be more conservative, the EPOC used linear kinetics to calculate the
time to perforate the thinnest AN-to7 plate. As reported in the last letter, even this very
conservative approach led to penetration times on the order of decades.

The fact that the pH in tank AN-l 07 will slowly decrease to 10 does not alter the EPOC
conclusion that the rates of pit initiation and growth will be slow enough that UT examination
coupon, and multi-probe monitoring techniques would detect it well before approaching any
potential perforation. As an additional observation, it is expected that the rate of wall thinning
from uniform corrosion would not be faster than the rate of pit growth so that the inspection and
monitoring described above would most certainly detect any accelerated wall thinning well before
structural or leak integrity were compromised.

3 R. Carranza, eM. Giordano, E. Saenz, Corrosion o/Steel Tanks in Liquid Nuclear Wastes,
CORROSION/2oo6, Paper No. 635, NACE International, 2006.
4 J. W. Congdon, Inhibition a/Partially Washed Precipitate, DPST-87-663, September 17, 1987.
5 P. E. Zapp, Effect 0/ Temperature on the Nitrite Requirement to Inhibit Washed !jludge, WSRC
TR-90-292, September) 8, 1990.
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Should you have additional questions, please feel free to contact me.

Michael T. Terry, P.E.
Chainnan, Chemistry Optimization Expert Panel,
Oversight Committee

- J -


