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UNITED STATES 

NUCLEAR REGULATORY COM"4IISSION 
WASHINGTON, D.C. 20555-0001 

Mr .. Roy J. Schepens 
Office· of River Protection 
U.S. Department~ Energy 
P.O. Box450 
~lchfand, Washington 99352 

January 19, 2005 

·
1 11251113 

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION ON THE OFFICE OF RIVER 
PRQTECTION'S BAf?lS FOR EXCEPTION TO THE HA~FORO- F~E.RAL 
FACILITY AGREEMENT AND CONSENT O~DER WASTE RETRIEVAL 
CRITERIA FOR SINGLE-SHELL. TANK 241-C.106 

D~r Mr. Schepens: 

· The U.S. Nuclear Regulatory Commission (NRC) staff has reviewed the •Basis for Exception to 
the H~nford Federal Facility Agreement and Consent. Order Retrieval Criteria for Sihgle-SheU· 
Tank 241 •C--1 Olt . RevisiQn 1; dated June 2004, and .the associated documentation _provided 
with your letter dated October 6, 2004. We have attached-~ request-for addltion~l.lnformation · 
(RAI), which is a list of comments·that need responses in.order tp complete our review. It · · · 
. should be not~d that at .the time of transmittal of this RAI, the NRC has not received the 
performance assessment and supporting. documentation used to develop the estjmates of risk 
from material remaining in Slngle-SheH. Tank 241-C-106. In addition ~ technical 'comments and 

. questions pertaining to the performance assessment, additionaJ comments and. questions 
1 pertaining to tank retriev~. may be generated ~fter the performance assessment is _reviewed . 

• 
If you have any questions-about the RAI or our review, please conta~ me at 301.-41 &5?28. 

Attachment RAI 

Sincerely, 

~~ 
Anna H. Bradford._ .· .,.. 
Senior Project Manager · . 
Division of Waste Management and 
Environmental Protection · 

Office of' Nuclear Material Safety 
and Safeguards 

·RECEIVED. 

JAN 2 5 2005 · · 

bOE-ORP/ORPCC · 
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. _REQUEST FOR ADDmQ~AL INFORM~llON.-FOFI THE . . . 
BASIS FOR EXCEPTION TO THE HANFORD:FEDERAL FACILITY ·AGREEMENT 

AND CONSENT ORDER WASTE.RETRiEVAL CRITER~ FOR. · · 
SINGLE-SHELL:TANK 241-0-106 . 

. . 

The U.S. Nuclear Regulatory Commission {NRC) staff has revi•wed the following documents: 

[1] 

[2] 

[3] 

· uBasis for Excep~n to the. Hanford Federal Facility Agreemer)t and _Consent 
Order Wa$te Retrieval Criteria for Single-Shell Tank 241 :.e-106" RPP-20658 
Revision 1, June 2004. · 

."S.ge I Retrieval Data Report for .Single-Shell Tank 241-C-108" RPP-20110 
Revision 2, June 2004. , 

111St~e I_I Retrieval Data Report for Single-Shelf Tank 241-C·10611:RPP•20577 
Revision o, May 2004. · 

The NRC staff has specific technical comments and clarifying comments on theseJ•~ments. 
The comments.are provlded.bel~, and the NflC can~t complete its reView until the l):S. 
Department of Energy has provided re_sponses :to these comments. 

It should be noted that at the -time of transmittal of ·this request tor additional il'.lfQrmation (RAI ), 
the -NAO has not recehied the performance ass~ent and supporting 'dOCUm$1_ltiition used to 
deve\opthe estimates of risk from material remaining in Single-Shell Tank (SST) 241-C-1·oe. --in 
~ltlon to technlcal comm~ and questiqns pertaining ~ the performance assessment, 
addition8'. comments and questions pertaining to ~nk -retrieval may be generate.d after the 
performance assessment is reviewed .. For example, Step 6 of the contaminants of potential 
concem (COPC) screening procedure {3] eliminates· contaminants-with a ~ value· of. 0.$ mUg 
or greater· based on the conclusion that these contam~nants are insufficiently hloblle to reach 
potential receptors within_ the periot;f of the performance assessment. The time required tor. 
contamrnants to. reach pot~I receptors, and; therefore, the appropriate screeralng· value of
K.s, depends on assumptions made about the location of potential~ aff~ vie11s and. 
hydrol~ic parameters us_ec;I In groundWater transpo~tmodeling. Thus questio~ or comments-' 
pe,tainlng to the .location of well~ or other as~ts of the:groundwater transport model in the 
performance asses~ment could gene~~ questions a~out the_ COPC screening procedure. 

The NRC staff-.. understands.that_the Hanford Federal Facility Agreement and CQnsent Ord~ 
(HFFACO) uses volume as the mehic that waste retrieval is evalua,ed against. However, ri~k 
may not be proportional to waste volume. A more risk-informed app_roach wouk;f be to· specify 
retrieval pfs· based o'ri the reduction in the risk attriblitable to key radionucUdes~ 

SPECIFIC TECHNICAL CQMMENTS 

. 1. Comment: AdditiOJ'.lal information is required to evaluate the conclusion ·that 
dissolution with .oxalic acid Is the best available· chemical treatment of 
the sludge. · · 

Basis: Evidence that alternate chemical treatments could not dis$0lve the 
sludge t~ a greate_r extent o.r would ~ Impractical to irJlple~t is 

Attachment 

• 
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neoessary to ·suppo~ 1he conclusion that the sl~dge h~s been 
removed to the extenUhat is technotogically practical._ 

Path Forward: Provide the expected efficiency of alternative chemical treatments · 
.available for sludge. dissolution (other thar:J oxalic acid), ·or provide 
information that demonstrates the application of an alternative 
chemloaJ treatment Is not technologically practical. 

Comment: 

Provide toe d8$Cription of chemical treatment of sludge and sludge 
dissolution data provided 1n the doc;:ument Laboratory _Testirig of 
Oxalic Acid Qlssolution.of Tank 241-C-.108 Sludge (CH2M HILL 
HanfQr~ Group, lnc •• 2003). 

Additional information is required to ensure that the conditions under. 
which oxalic acid was used to dissolve tank sludge were the most ·. 
favorable conditions that were·technologically practioal. . . 

aasls: The doouments reviewed do not provide information on the 
temperature of the-acid used during the chemical dissolution process · 
or the expected effect of temperature on the efficacy of aGid removal .. 
Temperature can be an important param$ter in the stability and 
dissolution of solid materials. Evidence that a temperature in the · 
optimal range.~s .. used is·necessary to-suppo,:t,the conclusion that 

. the dlemical removal method used resulted in sludge :dissolution to 
the maximum extent-that is •techno1og1cafly practical. · 

Path Forward: Provide a di~u~ion of the effect~ of temperature on tank sludge 
dissolutie>n showing eith~r that altem•· open,.ting temp~tatures 
would not,-cause the sludge to dissolve to a gr~ter·extent ti that it 
~Id not be technologically practical to implement·the chemical 
treatment procedure at a differenHemperatur.e .. 

Comment 

Basis: 

Additional information is needed to evaluate Alternative Removal· 
Method C, Modified _Sluicing FollQwed by New-Vacuum Retrieval 
System{3J. · 

It is u,:1Clear why modified sluicing must be used for the first 795 L 
(210 gal) of waste removal. instead of us_ing_the Vacuum Retrieval . · 
S~tem (VRS) to-' remove.all of-the resldUaJ waste in SST ~41-C-106. 
Using sluicing to remove the ffrst 795 L (210 gal) of ~idual waste 
increa~s 1he water usage and the use of doubJe,.;shell tank (DSTI 
s~rage and therefore .impacts the technotogfcal practicality of- the 
removal <;>ption. · 

Path Forward: Provide an explanation 9f why additional sluicing must be performed 
prlor to the activation of the VRS or ·provi(ie an analys~s of ·the 
exp~ted· cost and b.eneflts ·of using the VAS t9 remoye all-of the 
residual waste In -SST 241-C-106. · 

Comment - The basls for using the 95th percentile upper oonfi~ence level (UCL) 
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of reskf4al waste remaining_ in the 1ank to compute the volume-of 
residual waste. that. would need to be removed to meet the residua1 
waste :requirement ()f 10.2 ms (360 ftS) ~blist)ed in· the f-iFFACO ·1s 
unclear. Similarly, if the 95111 percentile UCL is justiff t!d as tt,e _basis 
for the removal ~I. It is. unclear why a removal goa,J of 4.53 m8 (160 
ft3) was used in the comparison of the alternative removal 
technologies instead of the-dffferenc~. between 1he 95'1 percentile 
UCL and the removal requl~ment of .10.2 ms (360 f13)~ or ~.03 m3 

(107 ftS). . . · . = . . 

Basis: Although the removal goal reportedly was cho~n -to be conserm.ttve 
[3, p. 4-4], the effect of using· a "conservatively" large temov~ goal 
rather than a removal goal b~ed on the best.estimate. of waste in the 
tank Is to increase projected water usage-and .removal costs .. -hi 
addition, _results of a nworst case11 analysis ~f the estirr,ated s~~ 
of continued use of current technology (modffi~ $\uicing and oxalic. 
acid dissolution) {31 p. 1-5 and 1-:-6] indicate that up to .-1.27 m3·(44~8 
ft3) could be re~ With the.existing technology. -Th~s additional 
removal would be sufficient to decrease the best·estimate of the · 
residual waste volµme to below -10~2 m9 (~60 ft9) and to meet the 
removal goal speoHled in· the HFFACO. 

Path Forward: Provide additional justification for the removal goaJ of 4.53 m9 (160 fl3) 

Comment 

. used 1n the analysis_of.poten~ alternative removal technologies. 
Altemate}y, explain_ why basiog the removal goat on the best estimate 
of the difference between the waste volume-left in the 'tank and the 
residual waste requirement of 10.2 m3 {360 fl') woul(f not.change the 

. conclusion of retrieval sufficie11cy. Address why the 95th:percentile 
UCL of waste remaining in the tank .. '118s used rather than an. UCL 
based on a lower per~,:mre an~ why an additiQnal 1.50 m3 (53 ft3)· 
w~re included In the removatgoal to·resulfln a goal of 4.53 m~ (160 ftS). . . . 

It Is unclear why the inventory of Cr increases frOlil a pre-retrieval 
best .. estlmate value of 2.9 kg to a· post-retrieval best-estimate value 9f 
3. 79 kg [1, Table SJ. . -

Basis: The. apparent increase in.the inventory of.Cr during the 2003. retri~al 
campaign rriay be significant to the determination of whether the · 
retrieval operatic;,ns ·have been successful because Cr is th$ dominant 
contributQr to the ~rd Ihde~ (HI) (3]. 

Path Forward: P~ovlde an expl~nation of why the inventory of Cr increased from 2.9 . 

Comment 

. kg prior to removal to 3. 79 kg after the 2003 removal campaign. 
Consld~~tion should_.be gjyeri·to potential acid dissolution of steel. 

The logical basis for using a ~orst case" estimate of -the efficacy of 
additional sluicing and acid dissolution operations to supp~rt the . . 
conclusion that current me,:hQds- couid not achieve the waste. removal 
goal_ is unclear. . 
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Basls~ The. Stage II Retrieval Data Report for Single-Shell Tank 241-c-·106 
[3] indi~te~ a "worst~• analysis sho\ys th~t only t.27 m3 (44.8.ft3) 
of~ could be -r~ed.with the existing modified sluicing and · 
acid dissolution technologies. Although it m· notad that "The actual 
waste volume _reduotlon and efficiency_ per slutcing op~t~tlQn r~llzed 
by continµed sluicing would likely b~ greater than· predicted by this 
estimate" [3, p. 1-6], the estimate is used to support the ~nclusi_on . 
that adcfjtionaJ waste·~vaf.operati~ns should not-be·undertaken. 
This ~nalysis appears to· be non-conservative beca~e t~e. -~wprst 
·case, rem~I esti~te _deliberately underestimates ~e amount of 
·removal likely to result from $dditional removal efforts :and 1hus is 
~ toward a· decision not to· pursue additional removal. 

Pa.th Forward: Provide an explanation ·o1 why the results of a "worst-case" estimate 
of the efficacy' of additional sluicing and acid d,ssolution··operations · 
can be us~ to support the conclusion that aregardless. of the number 
·of .a~itionar modified sluicing and acid dissotutlon op~rations 
undertaken. the· waste retrieval goal of less than 10.2 rn3 -(360 ft3) 
would not be reached1''[3, p. 1-5 and 1-6]. 

Comment: The Incremental Lifetime Cancer Risk (ILCR) and HI th~shoki'values 
u~ in the COPC-screening·process were bas~ on a comparisOn of 
~he performance goals to the predicted d~ to an Industrial ~eptor. 
The use of the predicted dose to an Industrial receptor_ rather than a 
residen~ r~ptor requires a· basis. I 

Basis: ILCR and HI ~ues used In the COPC ~eening process were.based 
011 ·a comparison of the performance goals to the predicted dose to an 
industrial receptor. The use of a more reasonably-conservative 
scenario to establish the thresho1d values· of the .llCR or HI may lead 
to-more contaminants being identified as COPCs. · A statement is 
mac;fe that the "most likely future land use for the ·tank farm area is 
considered.industriar {3, p. 3-6], however'ther:e was no ·additional 
basis for scenario selection; 

Path Forward: Justify th~ use of the industrial ~d us~ scenario-as a·basls for·the 
calculation of lLCR and HI values of contaminants or recalculate the 
ILCR and HI varues based on a more reas~~bly conservative land 
use.scenario. lf lLCR and Ht values are recalculated, repeat the . 
contaminant screening process and repeat the· risk analysis:for :any
additional contaminants that were identified as COPCs with the· new 
ILCR and HI values. ·1n justifying the industrial-land-use.scenario, 

Comment: 

Basis: 

·6onsideration should be given to the simulated long time-frames over. 
which the compliance calculation will apply. · •: 

Additional inforrn~t,on is needed to supPQrt the ·concfusiqn that an · 
relevant contaminants.were included in the rlsk. analysis. : 

More information is necessary to evaluate the process for developing 
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\ 
9. Comment:i 

Basis: 

· Path ·Forward: 
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the data quality objectives (DQOs)~ Because inventories were . 
generated only for oonstitilents identified in the oaost the concem ls 
· that there may ·be constituents that could Impact the health of' a 
potential receptor that ~re not identified in the· DOOs. In additions · 
. the meaning of the terms· -Underlying. hazardous constituents• and . 
"secondary constituents" usecf'in the description·of tf:le DQO proces·s 
is unclear. These terms must.be explained to .clarity· the ~asis _for- . 
excluding non-detected underlying hazardous constl~~nis and 
seco~ary constituents froin·the risk analysis. . · · 

Provide an explanation of the procedure •used to Identify constituents , 
that wer~ included in· the OQOs. Provide a basis for excluding non• 
detected-. constituents id~ntifted as und'-rlying hazardous QOnstituents 
-or.secon~~ry constituen~ in the D00 fronl'the risk_ analysis. 

Provide the docu~t Taruc 241-_C-106 Component Closure Action 
Data Quality Objectives, Rev. 1 ·(CH2M- HILL Hanford Group, Inc., 
2004). . . . 

Additional ·information ls· necessary to support the cor,cfiµ;ipn that the 
estimated reskfual inventory in SST 241-C-106 reflects uncertainty in 
the composition of the ~ldual ~. · 

Variability in the ~mposition (?f the solid was~e in SST 241_-C-106 has 
not been described. n,us it is unclear whether variabiltty· in the 
composition of .the solid waste in SST· 241 .. c-106 has been reflected 
In the-inventory estimates. The concem Is that variance in the waste 
characteristics ~Olfid lead to greater than expected ~idual 
radioactMty in the •nk. 

Provide a description of the rocations in SST 241 ~C-106 from which 
sludge samples wer-e taken. Provide the· number of samp1es used to 
estimate the. uncertainty ·in the radiological compositio~ of the. post~ 
retrieval lnven.tory. Provide the sam·pfing and analysis_ approach 
desc~~d in #le doc;:ument Best~Basis Inventory P~ . 
Requirements, R~. 4{CH2M HILL Hanford Group, lnc., 2003) • . 

~rovide the sludge ooncentration data reported in Analytical Results 
for the Tank 241-C-106 Solid plaf!IS SfJell Samples Supp~ng 
Closure Actlon, Rev. ~. (RPP-20264) {CH2M HILL ~nfor~ Group,· 
·1no .• 2004). Proyide the•liquid grab sample concentration data 
provided in Ana/ytical R9$Ults for Liquid Grab SampHng and ArialysiS 
Plan for Tank 241'-C.106 Component Closure, Rev. 0,(RPP-20226) 
(CH2M HILL.Hanford Group, Inc., 2004). - t · 

Provide the description of the statistical method used to determine the 
~ndard deviations in the nominal inventot:Y presented in the · . · 
document Statistical Methods for Estimating th.e Uncertainty in the 
Best.-Basis Inventories (CH2M Htll Hanford Group, Inc., 200·0). 
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10. Comment: It is s1ated- that "DOE continues to consult with the NR_C regarding. . 
issues associated with near-surface dis~ of radioactive· waste" [1, 
p. 2~]- It is unclear-what this sJatement is·-referring-~ in-terms of 
any arrangements between DOE and NRC for consultation regarding 
waste ql~sal. · · 

Path Fo~ard: Clarify or delete this sentence. 

11. Comment The volume Qf waste on the stiffener rings Is estimate<i to be 0.490 
m3·+ ·o.0850 m3 .. 0 m3 ·(17 .3 ft8 + 3 fl3 .. o tt3) [2, p. 15 and 16], but an . 
esti~te·of 0.490 m3 (17~Sft3) of-waste.on the stiffener rings was 
used in the e.$timate of the total amount of waste i.n thf) ~k 12, . 
Table4].. . I 
, . 

Basis: · Beoause the estimated range of the volume of waste. on the stiffener 
rings is 0 .. 490 m3 to 0.575 m3 (17~3 ~·to 20.8 ft3), it. ap_pears·that the 
most optimistic. estimate of the volume of ~ste on. the .~ener rings 
was used in the estimate of the amount of residual waste in .SST 241-
C-106. Use-of the m0$1 optimistic value. of a pa~meter requires . . 
justification. · 

Path Forward: Clarify-whether the reported uncertainty range was a tYPographioaJ 
error or whether the most optimistic vo_lurne of waste-on the stiffener 
ring~.was used. Jf the most ~pti,r1istic value·of ~ste-c:m the stiffener 
rings was used, justify this choice. 

12.. · Comment: In Table 3-4 on page-3--18 of (3], the Hanford Site Radiological 
A~smant Methodology (HSRAM) incremental can~r risk.- (ICR) 
yalues for the ~II-pathways farmer and NatiYe Ameri~n scenarios are 
1.0 x-10.a and 6.9 x 10-4$, resulting in a ·ratio of 6.9. Th~ ratio of th~ .. 

· a11~pathways radiological dose in groundwater for thes, two receptors 
is 2.4. It is unotear why these ratios differ signfffcantly~ 

Path Foaward: Provide ~n explanation as to why the ICR values for ~e ~cenarios 
noted ha~. a dlfferent ratio than the ratio for the all-pa~ways 
radiological dose in groundwater. : · 

CLARiFVING COMM~S 

1. Comment 

Path Forward: 

The peak ILCR due to residual waste In SST 241-C-106 is.identified 
as 2A8 x 1 o-s [1, p .. ES-3]. This value is inconsistent with the_ ILCR . 
due to residual waste in SST 241-C-1Q6 sh<;>wn in fig~r,e ES-3 [1] .. in 

· add~ion, tfie JLCR reduction is identified. fn the text and- In text 
included·fn Figure ES~ to be 5 x 10-9, which is inconsistent with-the 
reduction shown in Figure ES-3. · : . · · 

Identify the correct peak ILCR due to residual waste in SST 241..C. 
106 and the correct reduction in the ILCR predicted to ·occur If 4.53 
m3 {160 fl3) of waste are·~ved from the tank. : 

,.:•' 
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2. Comment; The pre-retrieval Tc-99. inventory in SST 241-C-f06 is-reported to.be 
0~887 Ci in one Jocatio_n [1,_ Figure 5J and 2.~7 Ci in an_other (1, Table 
BJ-. 

Path Fotward: t99ntify the correct pre-retrieval inventory of T c-99 in· SS~ 241·C-106. 
(' 

·s .. Comment: The CO$t per cubic foot.of wa•e removed .was. reporteci- to be $5,170 
in the 20~ retrieval campaign.a~d to range from $35,000 to $84~000 
for the removal alternatives-considered [3, p. 4 ... 13 and 4-28]. Thus 

. ~ per cubic-foot of waste removed. for-each of the e,valua~d _ 
alt~matives- ranges· from approximately 7 to 16 times ·greater than the 
cost per cubic foot of waste removed in 2003. Howev,r, it aJso· is 
reported that the cost per-cubic foot of waste ·removeq with the 
removal alternatives oonsidered is exp~ed to be ·a_ ~or of 1-00 to 
280 times greater than t~e cost per cubic foot of wast~ ~emoved in 
2003 [3, p. 4-14 and 4-23]. 

Path Forward: ldet,tify th~ correct ratios of the cost per_ cubic foot" Of waste removed 
.for the alterri8'ives-evaluated as compared to the ~ per cubic foot 
of waste rem(?ved in 2003. 

4. Comment: The abbrEWi_ation ~• is defi_ned as the "dispersion co~~nf" in the 
µst'of Terms [3]. The expected definition is "diStri_b_utipf:l coefficient". 

Path Forward: -Identify whether the abbreviation "Ket Is used to repre$ent the 
dispersion coefficient in the text or whether the deflnltlpn in the List of 
Terms is a typographical error. 




