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C.n•ra! A«oundnc Offl~f' 
WuhJnston. o.c. :io~» 

1.-.oattH. Commanit:)', and 
J:('OIIOnuc ~Jopment Dl~ion 
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.:urie 12, 1989 

The· _so·norabl• James o. Watkins 
Th~ Secr~tary 0£ Enargy 

Oear Mr. S~eretary: 

·. 1• 

Enclosed for your revi•w and COl'l'Ul\ent ar• two copies of our 
draft report entitled Nucle~r Waster co~•s Management 0£ 
Single-Shell Tank~ a~ Hanfo~d, ~ashington (GAO/RCSD-89•1S7), 

~o meet the needs of th• congressional requesters, we are 
uking ~~at your written COl'M\ents i,. provided to us within 
1S day$ !rem the date of thiA letter. It you have any 
que3tions, pleas• call Mr. Carl Bann•rman on 353-3711 • 

~enty copies of this draft report are also being sent to 
the Of:ica of the Cont~olle~, DOE. 

A~ the ~epoct cover states, the r~port's use i~ rest~ietac, 
and it shculc be safeguarded to prevent publication o~ othe~ 
i~propc~ disclosure. The draf: and all cnpies thereof 
re:.iain . the : prop_erty of, . and must .b• raturned on cam.ind to, 
the Ceneral Accounting Offiee. · 

Sincerely yours, 

-. . 
: '": •• f ·, ; - : • 
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in the tank far~ ar~as to reduce the volume of 

pr~~ipit~tjon ·tha~ drains throu;h the ~oil ~nd . ... 
~ •• e 

~ont~minan~~ tcward ~=ounc~ater. The environmental ris~ o: 

:!\lt.U::-~ !.:~k.::s could be rQ<iuci2d by accelerating t~e ?:--:(:"3.m .. -:.= 
~um~ liq~id ~=om the ~in~l~-~nAll t3n~z. 

the dan~er~ Bssociat~~ ~ith leaks fro~ single-shell ~~nks 

LAS be&n to remov~ ~b~ l:quid w&s~e as soon as p~acticab l e. 

I Howev~r, ~chedul~s tc ~~~_the liquid from the tanks have 

be~n rep~&tedly delayed. In M&y f989, DOE signe~ a t~i

pa.rt~ ag~e~ment with the Environmental Protection Aienc, 

(EPA} and W4shlngton State thst establishei & schedul~ to 
remove all fQasibl: pump~bla liquid watte from single-shell 
tank~ by 1995, The establishment, within a formal 
aireement, of a definitive date to complete the tank pumping 

proir~m m~~ h~lp ensure successful proir3m completion. 

How~ver, we b~lieve tha~ thg ~gre~ment 1 s 1995 date should 

not be u~gd ~~ a guidelin~ to delay removal of li~uid tha t 

could be pumped before 1995, 

BACKGROUND 

Hanford'~ 149 aingl~-shP.tt tank$ have capacities that rang~ 
!rom· about 55.000 to about t million gallons. Th$y are 
cov~r~d with ~bout 6 to 9 fARt of soil topped with gravel 

.· ·: ~ ~ :· !·'} ·.:. ~::'. .~JI Ji~~ 4 c1u'sferea 'r·.n . 1°2 aroups" c:alle'd" '.t.~nk ~f.a'.rms: ~~ t See ' r ! ; . 
· I • , , . ""- ' • ' • · • • I ii • ' ' • • • - • • • • t • " • • 

"·;::·.;,.._:·.~~.;--·; :: .. ·-~-·-1: ,·.:. ~~-~I?l~-1~.~9. :t _h_~~-u~~ 1:88, . D~r~~li~i~.{~~~}~.~~Ii!.~{ .' . . _ .. -. . 
:-r:r:'!t::r~r=.-~;;: r •:~:it8.r~~--·f/F p\;.;;1 tJl•. :·leaks . in:· 66 . o.c =.tt.-ji_r~rcf,;. ~wf§iil'!!ligie.;. i::, -~-:_. . :· 
. =-;: ·:: . I • :•;•:·~·h.~11 ··_ta~k~ .. _::_\·. -~f-·.th~ . 66 tanks· ~:-~·~---id~~tii/~cPftf W~a. . . ·: 

DO! c~nt:3~ ~or s ~~rr c u r~cntly ~st i ma t e that abc ~t '. 75 0 , 000 

have len~ed--re~ent •at i ~3te~ had ranged ·t~~m abc u: 

G70,000 to ~bout Y00,0 0 0 ~~llons . (See tablQ I.1.} 

. . 2 '.• . . . . ·: -. . . . . . ____________ ;_ __ ... _. -----'-' ... ~----------'--.:------oRAFT ... .. ... . · ·: 
• • • • • . • • • ' - - • - • ~ - - - • .i • •• - - ~ -..,_ '-- ~ :. - - - - - - - - -. . . . 
. . .. - . - . 
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OOE estimates that the singlc•shell tanks contained abo~~ :· . 

77 million ,~llons of liquid and solid wast• in 1966 b4~ ,., . . . 

this velum• ~as r~duced to ab0ut 37 million gallons by 

o~tober 1988. (Se~ fit. I!.1.) All tanks built at Hanforci 

sine~ 1968 hAve be•n double-shell tanks (conc~ete encased 

tank3 tha~ havP. two steel shells}, and DOE es~imates that 
most of the liquid wss~e in single-shell tanks was reduced 

b~ p~mpi~t it into double-shell tanks or by evaporatihg the 

liquid and leaving the solid re~idue in the sin,le-shell 

t.anks .1- Re,;P.n.t. production -a.cti vi ty- at Hanford ha:s resulted 

ln about 8 to 12 million iallons of waste b~ing added to 

double-ahell tanks annually. Evaporation processes reduce 
this amount to about 2 to 4 million rallons. 

Som• radioactive and nonr~dioaetive contamin&nts that leak 
t:-om the tanks ti'i!nd not to migrate through the soil very· ·. 

much becau~e they att~ch to soil particles and es3enti~lly 

remain in plAee. However, other contaminants are more 
mobile and miirate more quickly because they are soluble and 

do not adhere to ~oil particles. One DOE contr~ctor stud7 

~stifflated the ~imc r~qui~ed tor contaminants to reach the 

ground~ater r~nges from s~ver~l decades to several thou~and 
r~ar~, dopending on such things &3 the volume of the leak, 

the extent t.o which the • oi.l retards Jnovement o! the 

contaminant3, th~ dist&n~~ from the tank to the 

2 Pcecipita~ion at HAnfcrd aver~ges a little mer~ tt~n 
6 inches a 7ear. 

·· - -- . - - - - ·· - - -~ .:..'"":' ... _ - .3 

....., . •w - ,, _ ,....,.. 
,- ..,. • ~T 
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COE c;c:unpletad ~n :.e-nYi:-oe.;nent.al impac..t .stat~1Hn~ in 19Si f0:-·. - : . : - : .. -· . . -

c:izpo!!al o! most:-<=_•.fe.nse "'astes at HAnford, but i e· defer:-'fd 
. ~ - - --- --- -·--

decisions on dispc~al of the remaining singl~-shell ·tank 

w3s~e until the issuance or a 3uppl9ment3l envi:onmen~al 

~~~tement for this ~a3t~ i~ about the year 2000. A ~a7 

!. ~89 t::-i-"Fa.::-t~ --:94~~ .. ment si.gned by DOE. the !:i•ri:-on:ne~tal 
• ! _ . . . f "' ~ . • : • • .; . - • 

?.:--:,t.cet!on ;.gv~eyjF.~A}. and Wa~Jl-i_nt~~-n State. calls :or 

removal o; fes.a.ibl7pur:1pable liouid 1ta3t~ !:-om sin~l~-sh~l l 
~anks by 1995 and final disposal or removal of t~e remainir.J 

sif\ita-shel l _ tank waste py 2018. Appendi::t I!I contains a 

chroaolo,y or ~o·r ev•.nts in the- tank•' h1stcry. 

BEIIU DATA NEEDED TO ASS£$$ tFFECTS 
l •• . • - ,, • • • 

O!-;$INOLP;-SRE;LL ·,-ANK LEAKS 
. •: .. . - . : -

,- . :; ·- : . 
•. . i .. ... , .. , . . 

As diicu~sed bei~~~ : there·· are serious limitations in DOE's 
effQrts to asseas th& leakP.d wastes' movement through the 

soil and to a~~~~,"iha ~nvironmantal im,act of past leaks, 
First, DOE hns not coll9ctad ade~uate d$ta upon which 
informed ~anag~mcnt decision~ ean ha made. or ~rogram 
priori ties est:a:b-1.ishEfd . eone~rnini single-shell t3nk hazards 

or r~medi~l action3 ~•~uired. And second, alth~Ulh DOE has 

maintained that the ~nvironm~nt.al impact of leaks will be 

extramely low or nonoxist~nt, the studies we review•d do no~ 

_ -••-• ~C ..... ~~~~~i.d~ convin~i~• evid•,nc" that this.b the cm. 

~u . . . ~.r .. • • . 
. . . . . . . ;,_ Cy;:rant Po-i:;~-Cat_herlng- ~t-~ ! : • ~ .. n •• ! .- d-·, ,, 

· - . : - : : . . • • : - . - . • ·.; • • , . •!. . .. 11 , :- ·s, •-1-• ·l~ . -- . :- . . ~ .. : .... . . • . • -~ . :.. . . . . . :. • . - ~- - - . ;, · •• ., i,.., .... ; 
=~~;!,,;;_,;~;r-:.x::--;,;- ~-·:1:: i t•.leAAn ip,!,lAS Ina de_~~ , _ . . . _ . __ · · _ : J 

- : : i,• :)_;; ': ,·. : ~ : •~:.~~,1.-=•·~J -. ,i•:~f -~~~~~•;r1;~.~r::.. !•,;:•,i t-t".4•••P~ •· , · : •. - ·• .·• J : · : • '• • · : : ''- • ·••• • . 

. . 11 . .,. .. · , 1 ""1· '-- •-- ... , i. · 1•· -'' · '··• ... 1V'""..,..,.,,·•· · ....... -.. ... ...,. .... . ., . .. l•,40 ·· · .. .... .. · • . --- ---· . • : .,_ ·,7:::,., !'. L •.. ;:, •1.:;::::~:~~;-/_;::-i . :. -·;°::.~;._··._'r ', • : · • ·: ! ~~"!; .~•;~;: ;:-;~; • .:: 1••• ,- ,i ~~ ·: •:~,: .. . ; ~ 
DOE ha8 cis.thered · •itensiv~ ·data . about ·tank . leaks,· but :fitS;: ~ -~ 

. . . .. . . . 

cucr~nt mcnltoring c!!or~s do not provide su!:ieiont data to 

adequately ·t-rac~ the mig:-ation o! t:1e l~ak:s · o:- tc t'..llly 

asse~3 their e:r~ct3. DOE eontrsctor •cientistl siy tha t 

b~ t te r w~stQ .nig.:·" t ion __ ~_ate. c"n b~ obt~ined t.hrough tx;;.,. r. c! :! ': 
. - . :..· .-.... - - . . . -

. ': ~ ~--- - --~:- - -- ~ ~~<--~~~--~~~~~ ~ ½-~:- ~~ ~;:~~ ~~..: _ . . <. ~ ~~ A~j ~~~~~ . . . . ·:. : .. :··:.-_DRAFT -... ·: --~-- --... ,.._ .. ..: .:.: "7~ ·~~-
-- ; . ., . ·.. . : 

. - - - . .. 
I 

I 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

' 
I 

I 
I 

I 

I 
I 
I 
I 
I 
I 
I 



ORA.FT 
B-235391 

. ; :. ... 
• .,; • ! · '! 

' 
• -•-..I.."' - ~ ~; . · · : . . 

ne,., metb0ds, 
:_,. 

. !-r) 
,. 0 

.. . - ' . 
. .. , .. 

~ccordini to DCE c~nt~a~to:s. DO! traces the mi~rstion of 

~ank le4k3 ~hrou~h th~ ~oil by ~oni~o=!nj th9 ~ovemen: of 

=u~henlum-106. ~owev~~. CO! contr~c~or scien~ist~ say ~h~t 

ha$ a relati•el7 •ho~t ha!f-lifeJ (appro~imatelr l ye3r) a~d 

i~ no long~r measurabl~ in many loc~tions. They also say 

/ 
~hat DOE e~uld u~~ additi~nAl m~thods te t:~ce the movement 

or leaked lon1·-1 i ved mobile -conta:ni.nants•-radioac ti v~ 

contaminants such ~s tgchnetium-99 {half-li!e ~bout 230,000 

years) and iodine-12g (hal£-lit• about 16 million year~) ana 
7••----.l::_ ___ L.:_._ ----L-.: •• - •• L ____ J_ ••••• .:.L ••. l.., 11.t.Ulllht •, 11111 

•ercury. These contaminants should be monitored since they 

are ~or~ likel~ to reach !roundwater in meaaurable 
coneentr&tions than ruthenium-106. DOE officials s~id that 

it is much more expen;iv9 to trace ~omo of these 
contaminant~ than it i~ to t~ace ~uthenium-106, 

DOE could collect mor9 complete d~ta 3nd better trace the 

mobile contaminant$, acco~ding to contractor scienti~ts. by 

,-- (1) an~l~zin~ soil 3amples from beneath the tank far~s for 

~obil~ contamin~nts that hav• not been monitored directly, 
. . _ __:._,___ ( 2 ) __ deep~ni)'.lJ dry well:J in the ta.nk fA.rm areas that hs.ve had 

contamination at or nAar the bottom to n~t•rmine how much 

-_' . ' ·~· .; . _. .. . 

3 A hal:-li!Q 1.c the ti::1e r~quir4d for a s~:-i;·~-t-:snce's 
radicactivit~ to dQcreaae to half of its ~~~li~r leve l 
through r3ciioactive d~c31 . 

. . ~- ; . ~ _5_ 

- ~ - ... ~ -~'A:·~..::.~ ~ - - - - - - - - - - -- - - -
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munitoring well$ t= d~~P~t contamination due to tank l~&ks.' 

DOE officio.ls .airee th .<l t. more could b• done and DOE-' =i::i ~ · 
developing a pl:in t.:, ~-:-. udy ~oil SAmJ:)les beneath th·e""::tanl( 
!3rm~. However, thcrg i~ no ~ons~r.sus on the merit3 o! 

inc~ea~ed ~~y-wcll ~~ ~:~undwstar Monitorin~. 

1 . ; . Iii 

I 
. - •: . : ,. . . . 

~OE-~0nt~act~r sc i Qnti~~3 hav~ al~o noted that DOE -~~,t, =to 
better . deter.mi no thg ch~r"c~eristie3 of the was'!e . s·{~}if i~ 

and le~ked from the t~nks if it i~ to as~ess fully the 

/ impact ,Ef th• tAnk leaks, For example, some waste products 
· -

maT accelerate ~ontaminant migration through the soil, but 

DOE does not know ~o wh~t extent these products are still 

pre•ent in ~h~ tanks--since some may have been destro~d br · , 
rsdiation or best, according to scientists. 

Dore inform~tion about the .oil betw~en the 

. • f • 

Also, DOt needs 
tanks a.nd~'. the .... -· -

groundwater. One sediment layer be lo._. some tank fa z:¥i:( :.~or 
e~ample, could--dapending on tha tn,e of waste--accelerate 
the mi;r~tion 0£ highl7 ~oncentr~ted contaminants or could 
slow and cigp9.rsc th~ contaminants. However, th~ s@diment 

l~yer'a location h~s not ceen ~dequately mApp~d and its 
. • . . . . . 

effect:. on W0.3t.e miira.tio!l h~w~ not been fully ass~s·.se·d : 

~tudie:J Atq Ins:~nclnqiV<':! 

About Environm~otal Impsct 

DOE offici~l3 h~ve stat•d th3t the environm~ntal impac~ of 

·: .. "-·' ' '.. . the" s1n~Te..!'.shell · tank•-l~u .. ka .xi 11 . . he. .. l .c:;w ... Q.~ nonexistent and .. 
• • • . . i _, .;.4 • .. . , • _ . _ • . . - - - · · = :. =. : - ·. :~-~ ~= :;~·r~ =- •·:·~ .; .> ~ . , t , 

hi7ove c'ft~d aever~l . • tudies; . ac a bas is for th• ir &sseisment. ' ; :. : : 
. ;.~· t>~ :·~: ~. · I :-~:i·fr.r~~ ; -~ :. : .:· ·:·:··~. :::Ti11Hf ~~;"i.,iir/;;? :• h~::~i~ib) ~-;:~:_. ~ ~ ~ ~ .. ;;:~ =-;~ ·~.::.:~' ,. :. . . ~ . · 
. ... , . . · . ;;'j-.,~J!l!I : ·. · : ·;: ··:·, !'; :.::·i ~ . . : ·: --;;;.d·~ ·. ·•·::.t :·f-.q,ftFt ···T·:•f,;:::.f;~f5~:H;~ 

- ·-----~ ~~ ... _ - -

.~OOS ·.~C?ntra~t.or stud1es ri:port ·that a· ·small · amouht-- of':' . f.; .; ,: < >-.:/ .. 
l1.1akcd t>&uk wast~ t"'?acherl ~:-oundwatAt' · becau~~ of · .the . 
d=!llL ~~ cf a ~ro un d~1ta~ mon i to~int we l l in 19 70, ~o r ~ 
re~erif!y 1 however , cont~a~~or sci8nti~ts told u~ that th~ r ~ 
ar~ in~u!ficient dQta to confir~ ho~ t~e waste r~ached 
jrouno.w""t¢r, awJ t h c1t t h e!••:: is ~o me chunt:~ that thi:- W.:\~t~ 

r~ached the water by nor~al migration through th~ soil. 

. . !, ,/ .. ' ,, . 

6 . .- - ~ 

. . -~'--~~ i'~-- ,_ - --- - - ----.,~-- --DRA·Fr-•. . .. · ; : i . . . 
. . • - ----"!-.L....i. ~ -~- -!.. !...._. ----.:.. :.:.::.~ 
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How•ver, w~ bel~~~~ _th• ;tudies do nnt provide ccnclusi~e 
·• ... : ! ~ - : · - • . 

evidence about the deirge of envi~onm•ntal im~act 
- ·-:: -- : -·· . . - .. . . . ----.. - - . -

a~tribut~blc to ~~nk lea~~ : Some ~tudie3 indic~ted there 

would be li~i~•d ~nv!~~~~er.~~l i~pA~t but they d:d not 

~n.ly-z:e t:1e impact o: s~v•r:il :ncbile c:ontami~J.~ts c:~ 

~~"'lforci 1 s ;::-ounci~:a~~::-. ,,~,. stu~y - ~~~~~~ted i:-ounc:· .. a:.e::-

contami.:l~tion. ';'?~;d •:o:c~•d -~a£•_ ·.d~i~_l<ini wate:- 3tanaa:--:s bu-; 

did ~ot pr0i~ct th~ i~p~ct on tha Columbia River. Fou= of 

the s~udic3 we revi~wed ar~ discussed below. 

TbrEe atudiea roc~sed on ~he impact-of radioactiv~ 

substances le•kin~ fro~ the tanks. Two ot them considered 

0nl7 substance~ ~t~&t _mov~ go : alowly throQgh the soil that 
virtually Bll o~ -~h~m dee~; '0•f0r~ · they can reach 

croundwat.er. Th~·\hird ~tudy addr~ssP.d the ])Otentis.l 

radiologic3l eff~ets ot l~ak• on the Columbia River ~nd on 

~..,.-l./ surroundinf populations but not on iroundwater nellr the 

\;/ )i~ t..inks. OnlT the third st~dy included any di~cussion of the 
~ ~,} impact of nonradioactivA i:;ubstances. 5 

\ § }/' 
. r,J 

t-, yl" t 

~ . - . . . . . .:...... _ . .. : . 

nunradioactivc contaminant~ thAt leak from the tanks, 

predicted that ~any •ubs~ar.ces will reach Hanford'z 

Jroundwater and that ~Qv~ral will be in eoneentr~tions 
a~eatl~ above - the- sat~ dr.inking watar _standards ~stablished 

b~ EPA ~nd W11shin~ton State. HowevP.r, this study did not 

'T~e thi:d stud7 in~ic3tcd th~t in~ wo~~t-cise ~c~n~rio 
the eonccntr3tion 0£ l~ak~d nitr~te~ in th@ ;rc~~c~&~~~ 
dire~~l~ below~ tank far~ could be a~ hi~h as about 

,--
Y-·. I 
j .,2._-; I;, 

67 times ~h~ drinking wate~ standard . 
. - · - . . . 

-- ·"'- , f""'ln 



.. .. 
· · •' 

' 

,- ---~ :_\ _FT 
B-23S391 

5,500 yesrs and At l~v~s exceedini the saio ci=ir.Kin~ va~~~ 

standard by 4,SOO ~nd 31 times, respectively. ~ceordin1 t~ . 
. .. - · -. . . . . . ..,; ... ,. -

~he study, c~nti~inan~ concentration levels and migr~tion ' '. - _, . .., . .: .... . 
speeds ~re hi~hJ y de:,snd~n,:. on the volume of wa.-.er that ·· · 

!Se~ t~ble I.2.) This stud7's 

ehe impact ~ill be q~~r~~e!y low or nonexis~ent. Howeve:-, ._ , . 
. .. . ~ 

~nviron.=cnt.11 effects nf tank leaks because i t.:s conclusions : : .• :. 

are basad~ a.s are th!! other studiel!lt on unproven assumptions 

•bout ~uch thin~s a~ thA cparact~ristics o! the waste in the - . ·-
t&llks "-ftd 0£ the soil beneAth them~ .. . . 

12QE CAN P9 MORE TO HI~I~!ZE 
RISXS ASSOCIATED WITH IANK LEAKS 

·: .. , .... 
'" ·. ; 1-

. -' i . 
DO£ has reduced the volume of liquid waste in th~ .sin~le- . _. ;~;-·;/ 
~hell tank~ b~ · solidi!yin5 a larie volume of the liquid, 

primarily through evapor~tion, and by pumpini liquid fro m 

~h~ tank~. How~ver, DOE c~n h~lp to redu~~ the risk · o: · 

tutur~ sin~le-_sh.ell 'tank leaks 3,.nd can he l::, to mini:-:ii:e the .:.: .. 
. . . 

risk3 associ4ted with pa~t leaks by (1) ac:eltr&tirig its 

pro1rsm to pump liquid f~om the tanks and (2) providin~ 
better 1r;und coverin~ in th2 tank !arm areas to minimi ze 

the volume or p~ecipitation that drains throuch tha soil and 
carries the contaminant~ toward the ,~oundwatar. 
As carlT &$ 1~~3, OOE's ~tated strat• gy for limitini the 

•• - •1.. J : -,fr ·· . • ·; ••o•-•• ~i, .• *'• - · · · 
· dan1•r front' ·t4nK .lealts · was · to•~emove the- ~h~chlty-.. radiol\ct.iv.e,;,.;., 

. . • ' • · - - ·: - ·._ o, t eit --fi'-1 :~- · · · ; · : -· • . 1 ·l . ·· ·' - • · ·:. ! ;; : , ·, r 
. ·-~·.1.i.quid _waste ·;a.:i:!.soor'i a9 t.e~lm'ie~ily ·and eco.nomieall7 ·, ·· .. .... . :,.:.: ·· 

;· /~i{f~~\b~l~:~~~if! ~;i·:1-~~~i:~i~}f ~\~)>~~~~i-~~-)-r~f~!1~f:!°~:u~~ '. J~/i:[:°iJvf1r:t, 
rain"'3. t•r, · . .£~q~~ '!la.shirt; throuih ·them. 'Accordin; to DOE ·· · · :·1. ,. ' 

• • • • I • • 

ducu:n~nt:a on -~a.st~ vo1u:ne projec t. iO:'\!\ (S~"t>te~:~:- 1986-88.)', 
: - - ·: .: ·i · . . 

&~out Z mi lli0n · .~11on~ or single-sha l l t~nk w~at~ ~ould be 

pumped an.~ual.ly. 

8 
In the May 1989 tri-,ar~y ~~~~em~nt, DOE 

. : ;-; : . . . ·- . . . . .. . . . . 
- - -:- - - - - - - - - - - - _.; ~ .j -L...: ~- - ,;. . - . -- DRAfI . 

. • - - - --...a. ....... .c...a-· ' . · .·; ~-. - -- ---- ---- -- - - ~.L.!.&. _:.. _______ ~---~--.t..!.._ . 
. .. . . . 
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agreed th~t all f~3sibly ~umpable liquid wast~ would be 

rvmov~d froM the sintle•shell tanks by 1995. W~ oelieve 

-:hat the risk of ~n~ircnm~ntal d&maie !rom !utur~ leak~ 
~•k~~ ~~ i=p~rativ~ ~b~! DCE fellow i~3 stated s:=ate~y :~ 

:iemov~ the l iq:..1id as. ::;::on as i-: is i)ra.c~icsble-- t!ie 

a~~~~~~nt's 1995 dat& sho~ld ~ot be eensidereci :~e cp~im~~ 

~i~e to complete th~ pum~i~; ~ro~rsm; it should ~ot be usec 

t~ dela~ r~mov~l of ~ny Ji~uid that could b~ ,umped befor! 

1995. 

Ihv Tank-Punming P:ogram 

To raduee the singla-she1l tank liquid, DOE has sought to 

solidify the waste throuih P.vaporation, and to ~ump liquid 
waste into double-shell t~nks. By 1981 DOE had removed 

nearly all of the liquid that rested above the solid waste 

in th~ bott0m of th= tanks. DOE had planned to remov~ all 

liquid that cculcl feasibly be pumped by September 1985-

abeut S.5 million gallons that was mostly interspersed 
within th~ solid w~~te . DOE dirl not ~@et this deadline and 

repeatedly oxtended the e~mpl•tion date for th~ pro~ram. 

From September 1985 throu;h Octob~r 1988, DOE, ~ith one . 

exception,' li~it~d th~ pumpin~ prc(r~m to 

of leakinf. A3 of Oet~b~r 1988, about 5.3 
of pumpable liquid r~mair.~d in the tanks. 

tank3 suspect@!d 
million gallons 
(Ste fig. II.3 ; ) 

D~l•~s in DOE'a pumpini prciram occurred in p~rt b•e~use DOE 

allocnted mo'st ot ita available .' <loubla-shell tank --~;;ace · 
through tisc4l year 1993 fo~ wasta from cngoina production 

of nuclear materials. Additionally, waste previously 

GI.n 
not 

9 

1~86 DCE pumped 16,000 s~l1ons from one tank that was 
assumed to have leaked. 
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discharged to th• soil is now stor•d in double-sbell ~ank~ 

~nd spac~ pr•viousl7 Allocated for sin~le-sh~ll tan~ ~~ste 

wa3 realloc&t~d to r~eeiv~ other wastss. However, !~ 

s~p~emoe~ 1988, ~ OCZ co~tr~~tor task !oree id~n~:fieci 

scv~r~l option~ that, ecll9ctiYel7, could make avail~~le an 

~ddition~l i milli~n JAl1ons o! double-shell tank sp~c:. 

71:l.~3• Qption3 includ~ c~neentr&tion e! so=e dc~bl:-sr.ell 
ta.nk wa.sta, a.ccel•r~t;n; ~ow lievel waste disposal a~d 

~vaporation proira.ms, and usini ~ltern~tive stor~ge met~ods 

!er some wastes- ~OE of!ieials said these options would 

re4uire vigorous evalu~~ion and the~ are being studied, 
DOE ofticials •~ Hanford •aid pumpin~ pro,r&m delays also 

occurred because some scientist: had concluded that the • 
' 

citec:ts 0£ tank leaks ~ould be ingignificant, and becaus~ 

DOE plac:ed greatcar priority on fnndini other programs. 

a~ 1987 DO~ had established a revised ~chedule to complete 

the pumping program by September 1996, but, a~e~rding to 

yro~ra~ officials, funding has not bee" adequate to me~~ 

chi3 schedule. Durin~ ~he l~~t 5 years, as shown in 

table II.l, funding fo~ ~~ngr~m~ to pump and ~eal the tanks 

hag been, on ~verag~, ~bout 5 percent cf the amount 

~equested by DOE of!iei~l~ at Hanford. In the !-!a:: 19 8 9 ..... ; -... -
party agreement, DOE agr~~d to seek the money necessar7 to 

pum~ the remainini 5.3 million iallons by September 1995. 

Accordini to DOE o!ticial~, completion of pumping on this 

,~hcdulc is contin~ent on ti~elr receipt 0f about 

SSG.3 million through fi~cal year 1995. 

~~w Ground Syrf.ce Mat~~ia1 
~~uld Sl2~ ~ov~m~n~ Of tu9ks 

The move~ent of l•aked Wa$te tow4rd3 the ir~und~ater is 

de~er~ined to A gr•at ext~nt b7 hov much ~~tAr d~ains 

10 
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through th• ~oi 1 . .-\ 1 ga7 cot contractor stud:,· x:.ote<! !ha~ 

more water drain~d throuih the soil at a Hanford sit~ wner~ 

~o~rse ~at~ri~l cov9r~d ~~e ,round surface than ~t those 

locations coverqd b~ ~eie~~tion or finely textured soil. 

Si~ce eo~~s• materi3l t;=3vel) covers the g~~u~d s~~!1c~ 3t 

the ta:ik f3r::is, •:-.:~"!'-:--.::te::t~ ar~ cu:-:-e~-:ly bei~g e:::nduc~'!ci -: -.: 

d«~~r~in• if the same =~~ults occur ~ithin the t~~k farms. 

I! DOE's final di~po~~1 pia.n lnvolv~s leavin, anj waste a! 

;h• tank farm~, re~ulations established under the Re$OUrc~ 

Conservation and Rec:ove-:""y Act (10 CFR 265 .197, and 255,310: 

42 u.s.c. 6901-69911 require that a permanent barrier 

(ground Eurtacq matRrial} must be placed over the tan~ farms~ 

to minimiz~ thP. amount of surface water th~t could drain 

throu(h Lhe aoll. ~P.c~use DO£ does not plan to eomplete 

/ final dispo~~l until at le~st 2018, some scientist! h~ve 
I 

' sug1ested the cr~vel over the tank f~rms be replaced with an 
i 
l interim ~urface material--such as finely-te~tured soil 

plsnted with ,~~3S--in the intervP.nini period to reduce 

water draining t~rough soil. 

DOE ~ad it..$ cont:-actor officials !!~VP. two reasons for no~ 

placing a new g~ound su~face mat~rial over the tank farms . 

First, they said that monitorini d~ta h~ve not i~dicated a 

problem with aeeel~rat~d ~o~ement of wa~tes. Al di3cussed 

~bove, bow~vcr, we believ~ DOE'3 cur:-ent data cannot 

ade~~at~ly cemonstrate th3t no problem exists. Second, they -said that d4ta are needed on the volume of wat~r that move! 

throuah the soil ct sr~vel-covered and unveget&t1d sites 

n~nr th~ tank~. In thi~ regard, they told us that results 

from ongoini ex~eri~ent~ ~hould provide such dsta beiinnini 

in abou~ Novemb~r 19B9, Th•y •x~~c~ these •x~e~i~e~t3 wi l l 

~unfirm the results of th9 ~987 study and will ~no~ t~at 

grav~l ~urface~ in the tank · farm areas allo~ (rcatar vol~oes 

11 
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of wa~er to drQin throuih th• •oil than ~ould su~fnce, 

covered by vcg~t&ti0n or finely textured soil. 

I~SUf~!CI!~T ?n; EH?H~s:~ 
CN ;~VIRQN~E~IAL co~C;R~S 

Sine• l9Sl, CAO~~~ ~~r-n~~ad or ~estified manr ti~es on~~~ 

environmental, ;~fet7, and he~lth as~ects of tO~'s nucl~a~ 

wea.pons co:npl~:-c. (Se,i ;i. 36 for a p~rtisl list!ng .:,: 

rclat~d GAO produc~s.) ~. h3ve presented info~mation t~~t 

demonstrate~, and DOE's studies ~oncur, that OOE has 

emphasi:ed th~ produc~i~n of nucl•ar material to the 

detriment gf ~nvironment~l concerns, W~ did not evalua~e 
DOE's production and ~nvironmental priorities for this 

r•pur~. ITo~ever, eome problems ' associated with the 

m4na1ement Qf Yan!ord's sinile-shell tanks that we examined 
durin~ this review Are indio~tive of DOE's insuffici~nt 

~mphQsis on envi~onmental conc~rns: 

Scientists s1.1ggested as &tarly as 1980 that i)0£ test so.:._ 

:sami)lc::; !rorn bcn~ath t.he tank £t-.rms to impro\·e it3 

mcnitorin~ of certain mobile c:ont3.minants that h~VP. 

leaked f::-om t.h" ta.nk"S Howave!", as we di3cu.ssed. DCE ha.s 

not U3ed readily avail~bl~ techniques to accom~li~h thiJ, 

Sincle-3hell t3nk l9aks were first suspeeted in 1956 and 
con!irmcd in 1961, but wastes continued to be added to 

th~ tank$ ~3 late as ~ov•mbe~ 1980. (See ~PP• III,) 
. . ., .- . , . . .. . . ~·.. ··: .. . - . . . ·- . : . ·. . ·-·: .. ·:, ,· -·.··.. :·. -:.. .. ~.: . ... : · : .. . -- ~ .. -::-·· :. -· __ ,,_:::_.~_·._.~t_, · .. .. . ;~-- · ·-

• • : . • : · - • •• - _... ~ 

.- - . . . ~ -

-J OOE'* 3tated •~:ategy for li~iting the· da~i•r of future 

12 

~~nk leak~ i3 to purnp the liquid in~o double•sh~ll tar.ks 

whwnev~r practic~bl~ . . How~ver, as we di3cussed. th~ 

p~mpin! program hag b•en repA~tadly del&yed. at least i~ 

part, becau~e mo~t et the Available double•shell tank 

DRAFT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



/ ) 

DRAFT 
B•23539l 

s~aca is ~l!oc~t~d throuih tiscal year 1993 !o C~l~inc 

production and wa.t•-p=~cessint procrams, 

~C~ h~s not ~a~•n 3rlvan:~i~ ~f availabl~ tec~~lq~~s tc t~~=i 

l~~ked e~ntamin~nt~ or tc ~redict their movement. ~~~il DC~ 

o~L•in$ b~t~er data, i~fn~~ation aoout the imp~c~ o! t~e , . 

t~nk leo.k~ will continu@ to be inconclusive, ~O! should, 

for exampl~ trac~ the movement o! the contaminants--such as 

te~hne~ium-99, iodine-129, nit:ates, chromium, and mercur7-

t~t ~re more likel~ ~c r,ach !roundwatar in measurable 

~oncentrations than ~uth•nium-106. • . . 
AvailAble ~tudies do no~ provide 'convincinc support for DCE 

assertion3 that the environmP.nt~l e£feet$ of tank leaks 
will be extre~el~ lo~ or nonexist~~t. To resolve 

f uncertainty about the •f:~cts, Dot needs to obtai~ better : 
, data from thQ t~nk faM'ls ~o su~port iutur• stud7 assumptions /! . , 

'. , • /. ,}. 
, ~ and valid4te stud? results. 

, I ~ ,. 

r' •,..: . . · ,1 

: .. ·_,- .. . : 

The proiram to p~mp liquid from tha single-sh~!l ta~k~ has 

often been dela~ed because insuf!icient spac~ has be~n 

:eserved in doubla-ahell tanks for this purpose. 

Insufficient op~ee ailoc:1~ion · in the double-shell tanks has 
b~en the result, Gt la2s~ in part, of hither priorities 

being ao~igned to vast~ from on(oing production &etivi~i~s . 

. •. :..;- . , . •. • ~ _.,:;. ... :. . ;.._ . •-r • • ••"; • ' ... :<•:••• • . . · • • . ..._ ...,. 'I" V . • . 

DOE mny lessen ·the ~l£eets ·ot tank leaks· if it replace~ th~ 

gravel ~ur!:,.c:e-, "hove the tanks · with a less··· p~r:1eable· f~ount.i 

l.ur-f .:ice mQt= :d.al to redu:::9 the volmna of vat.a:- that dra.ins 

through th• soil. In··~vi•w 0£ lho potential .. for "lo·n·i--te~::-~ ., 

~-e-~~ir_onmcnt~l damace ·-_,rotft tank leak~> no£ ·•·h-ould -develor, .:. 

~~~-~~i.:ite, specific -plans .. to .. place an · !iit"erim ··,round surface 
13 
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material over th• tank !arm•• 7 I!. as expected. th• cur~e~t 
.... , :..,..... _ ..... . --- · .. ., .. .- . . ,._. _: -- ---- ·- .,' 

exp•ri=•nt~ indicate ~~at the gravel surfaces at the tar.~ 

:~rms sianiftc~n~lY a!~ee~ water drainaic t::ough th• 10~: , 

OOE woul~ ~~en b• sbl~ to e~~•ditiousl~ r~~l~ce !~• g~ave: 

To =ini:ize the envir0nmental effeets of ta.nk le&ks on th~ 

s~r~ounding soil and eventu•ll7 on the ,~ound~ater, we 

reecmscnd th~t th• Secr•t&ry ot !aer11 take the f0llowins 
action: 

Conduct 4 data-iatherin, program sufficient to assess th 

risks and extent of iroundvater cofttamination from tank 
leak3 o! mobile and long•liv•d radioactive substances. 

Assign appropriate resources and p~iority t~ the sing~e

shell t~nk pumpin; progra: to en~ure th&~ (1) 1 as a 
mlnimum, all feasibl~ pumpa~l~ liquid is removed from t~ 

tanks by 1995, snd {2~ the 1995 goal is not us•d to de l ~ 
removal of liquid that could be pW!lped before 1995. 

Develop $p•eifie plAn~ to re~lace the aravel surfaces a~ 

the tank tnrms with a logs pArmaabla materi&l and 
promptl~ 

indicate 

of waste 

replace the iravel surfacas if cnfoini studies 

thAt thes~ •urfaces could p~omot• the mov~ment 
. - . . 

to~•~d the ground~ater. 

To ob~ain our informa~ion, ~e intarviewed en~i~eers , 

manacers, ond ~cientists at DOE head~u•r~~r~ and field 

o!ficea, Pacific Nor~h~e•t Laboratorie~, iPA, and 

14 
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Washincton St4te Department of !colocy. We also r~viewed 

o!!icial file~ and vari0us published and unpublished 
reports. (S~~ app. IV~) 

Our review ~aa conducted bP.tween Aucu1t 198ij and F!bruary 

1989, in accordance with fen~rally accepted foverr.ment 
auditini utand~rds. A~ a1reed with your office, we 

cbt•im,d official a.1ency comment, on a draft of this report 

and, where &ppropri&te, modified the reporl acc~tdingly, A~ 

arranged with 7our offices, unless you publicly announce its 

con~enta e~rlier, we ~lsn no furth~r distribution until !O 

days trom the date of this letter. At that time, we will 
pr9vide copies to DOE and other interested parties u~on 

request. 

M$Jor con~ributors to this report are listed in appendi~ V. 

Sincercely rours, 

J. Dexter Peach 

Assi$t•nt Comptroll~r General 

. ·-· .··'." . :. . 
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APPiNOIX 1 APPt:.NCIX ! 

Thi~ o~p~d~~ ~r0vid9~ back;~cund in~orm.ticn •bout sem• =~ th• 

~e•t~r•• o4 ~ ty~~eal H~nford •1n9l•-~h•ll t•nk 7 t~• g~t•nt c~ 

le•k» +~om tM• t~nk., •nd on• study'• coMclu•ions abou~ tha 

i~~e~ cf thQS9 le.k~ on ~&nfo~d•• 9roundwat•~• T~• D•cart~•nt 

O~ ingrgy COOE> 1 &•sum~• th~t •• o4 th• 149 single-•hwll tank~ ~t 

Man~ord hav• ·1••~od7 but data co"carnin9 ~h• Amount leaked from 
., 

m~ny t~n~s -~• inc0nclu~iv•. According t0 the study, th• time 

rvqui~ed -~or p•ak eon~antratien• 04 leaked ccnt~mi"~nts to reach 

9rc;undwat•r •nd the l•vals ci t~o•• c0ncvntrAtions ar• nighly 

dtt?vndg~~ u~on the amount o+ w~~•r that drains th~o~qh the soil • 

Q•ch yaar <rwch~r;v r•~•>. 

~igur~ I.1 shews ~oma c~ tMe ~e~turg. c~ ~ ty~i=~l M-n~ord 

singl•-shell t-n~ tM.t c~n ~old 1 million 9allo~s- S~•ci~l pump 

' equipment •~tand~ into W9llc c~•~t@d in the fflOC~ly solid w~~ta. 

To d•t~ct leak~. DOE meMitcr~ th~ liqutd l•v•l~ in tha t~nks ~nd 

me•sur-eG levels oi radi~~ion in tha dry walls na~r tMe tank~. 

Th11r-1t •re 2~ Ginc;lci-•hell und11r-9r0und w~st• 45tor,;11J,t t:4'nk-~ At 

H•n~~rd with 1-million-gallon e~Q~citia~. As c~ Octob~r ~1, 

1qeeT v~ch c4 th•se ~~nks ccnt~in~dT nn ~vvrag•, ~;o,coo g~llon~ 

o4 w•ste-•bou~ 7,000 9~llon. 0~ liquids r-•~ting Above th• sol,~~ 

<sucn aw wludgw ~"d ~ryst~lliMe •~lt d~pncit•), and ~bcut ;7,000 
· ':"".. ::· ... . - -. . . -

-_9~11on~ ___ c-l dr~1_~:bl• li~~i -dc into~_s"v.rslild ·1ri the solidc. 

~Fer conveni;n~~. ~~ idanti4y DO~ t~roughcut thi~ disc~g~ien ~~ 
th• 4~der~l ~g~ncy r•~~cn~iblg ,or 00vraticn~ ~t H~nJcr~. 00~ 
w~~ ~~~C~d~d 1n thi; rg5pon~ibiltty by th• Army Co~p~ Q; 
~nQiM•wrs (194:-40>, t~• ~tomic En•rgy Ccmffli~~ion (!9~6-7~), .nd 
the Eno~gy H•~curc:-9~ •nd Oevelo~ment AQgney (1~?!-77)_ 
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DOE Q§_SUMgS ~AV€ >&~ki~ 

DRAF~· 

A?~£ND: 

:ry-well incn~~::-:.ric; ":~ ~;at•c:~ ~~n>: 141.ks .and Q~'t::!l.a~• t.na .mct.:n· 

01 lea1<419e. ~c::::r-C:ing ,:: OC& e..:•Ht:i~l~, ~!-t• de5i~n.t10n ''as~ut:1, 

le•ker~ do•s no~ indie~t• ~!-ta t~nk i~ ~ur~Qntly laaklnQ, ~ut 

rather that 00£ .:5umv- t~e t-nk h•• l•~kad ~t so~a ~ima. Th~ 

list of ~ssumed l•aker• inelud4q tanks i~ •ach c~ Han;o~d·s 12 

singl•-,hell tar,k i~rm~ ~s w•ll as 2 o~ tho 4 mcst rwc:an~ly 

~onstruct~d ,in9le-~hell t~nkg. OOE e4timat•• that tha 149 

singl•-~h•ll t~nks cent-in ~bout•-~ million Q&llcns 0•.drain~~ 
wa9t.e and, _d~ 5t,0wn in ':~bl• I.1, ~bout 1..2 million ;allot'\~ Of 

thi• rem.in~ in thg ~o t~nks t~at COE h.s idanti~i•d ~~ a~aum@c 

leak•rs. ihe vcl~mQ~ 'er t~nk l•~ks who~n i" t~bl@ I.l ~ra b~~ 

en estimat~~ Cy OOc ~ont~Actor st~~~- The othe~ iniorm~tion in 

th• table is b.s~d en COE ~ec:o~d~. 
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DRAFT 

t~e i~~~~ oi •s•~m~c !Qa~s =~ !3v,OO• 9allcn• Trc~ ~1 t~nks 1~ 

ci Hen~~r~·s ~~ngle-~n•ll ~~n~ l~rms. T~• t~ble i~ b.se~ en• 

I study ~y A PO~ c:ontrac:-:or. i"~e r-•c:!'\~rQca rats; o-r • 1 c:anti mctter 

Tor ill1 inst.lied grcund ~ov--rin~ i~ ~~ -~~UJfted li;ur-a •nd ~ha 

~ctual ligur-• could difier ~u~ th• v•lue o• thQ st~dy is that it 

damc:mstra~•~ ~hat ~P.lativgly miner dif~•renea• int~• recharge . 
rat~ c.n,gr~•~ly ~~T~Ct t~~ anvir-onment~l imp~c~ 0~ t~nk leaks. 

Tabl~ t.,~ Th! £~~!S$ ~· th@ ~onual R•t"•rqe R~t, on '•~k LtY•li af Cont1•in1nt, 
in thr Han•o~d §,,r,_ound~3tPr--T:99 0~ Arrivil and Cone,n~,~tLoA. 

C9ntui IJU'!t 

lodint•1Z4' 
T•chn.,t:iua-99 
f'lutoniu•-2~9 
C•rbon-14 
Uraniu•-Z:B 
Chroniua 
Ni tr1h~ 

· _:-~ ner-c:\lry 

~u~~tr OT y~~r~ after l!ix 
br~or• ~~1k ccnetntratie~ 

r~a~he1 9roun1~~t:rA ~~ ~M 

ann~~l -•ch~ra~ rit~ ~•! 
O.l :c O.! e9 S.u ,':~ 

,,:oo 1,j0O 1:0 
5,500 1,lOO !~I) 

20,000 5,uoo 700 
5,!00 1.,00 1SO 
,,,oo 1,700 180 
.,,oo 1,::so 155 

.. • ,900 . 1, 2'30 .~! 
,,900 1, :?30 1~5 

Peak c:0nc~ntr1tien co1par1d 
wtth drinkinQ • lttr stand&rds 

CProdic:t,d hv•l 0, . conta1nation 
i~ ck1~ •~"Y tiats.tht ,tandardl• 

;t ~~ i"nuJl rt~haroP r;tt Of! 
0 , t C II 1). 5 CI 5,\ 0 Q, 

~1 uo 4,800 
22 478 . 4,111 . . ... -., 41 429 

.6~ 20 120 
• 11 1. 3 0 
.H 1S J 36 
.06 t.3 .: · J 2 
.33 7 - .. 60 

•Thi, i, th~ •lap,1d ti~r Dtt•••n th• oc~urrtne, ~f tht tank ltik ind tht arrivil 
of pwak c0nc~n~~Aticn1 in th, 9round•~t~r lOO 1etir, 4ros the tank far11, · 

-i~1, i, th• pr9~i:t~d ;e•k ~~~c•nt~tt i n~ o; e~n:,~in~nt1 in th~ gr0undw~t!r 
:oo ~qt~r~ tr~Q ! ~ t tini f~r•~ ~s • ou i ~~,1, Of dr1nr;n9 -•t!r ~tindar~s set bv 
th~ !nviron••nt•l ~r0t•cti0n ~9wnc1 •nd tr~ Jtlt• 01 w.,hingto~. Con:!n!r~t~or.~ 
directly b~low t~! tank 1,r~ e~uld b• ~:~h9r. 
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• :DRAFT 

~,.. .. !:NOlX II 

;a.·. i,_tORAGE ANn ~ANAGEMENT O! M4N~QRn 

filNGLE-5~€~L T~N~ wAsrE 

Thi~ •~;endt~ dace~ibg~ ~~~t CO£ m~n•g•m•n~ =• the sincla-sn•ll 

t.~nk 1 i QColi d ~•s~g ~nd tf"I• C:\.lr"r1tnt wi:atus o.;. th.at 1111.ast@ 1nr-111di ri:;: 

. 
2. ~n~~~l d~t~ on ~cunt. pump•d a"d afflOUnts ram~inin9 in th• 

t~nks th~t could b• pump•d (19Q1-S8), 

4. Amo~nt c~ li~uid tn~t could b• pum~@d lro~ •ach o~ 43 

tanks, and 

S, •moun~s o~ mcney s~ent to ~ump •nd ~a.al thg t,nks (1964-

88) • 

c~~NGES IN SINGLe-~HELL TANK 
wAstE CATEGORIES. t96o-ee 

·. 

Fi9ure II.1 show~ tha declin• in peak l•v•t• oi ~oth tot~l w~5te 

•nd liquid w~•~• ~~crad in th• t~nk~ gver tha P•~t 2 decade~-

~rom abou~ 77 ffiillion Q~llcn• c~ fflC~tly 1iquid w•st~ to •bout ~7 

fflillion 9~llcn~ c+ ~c~tly solid w~ste. Tha velum~ of ~olid~ 

in~r•ased (+re~ 1~.7 million 9all0ns to about 3a.2 miltinn 
. ,, 

Qa!l0n~> p~im•rily bv~~u•e ~•sidue, sucn •• ~~lt d•po~its. lait 
. . . . 

in th• t~nks •rem ev~poration o~ liquid ~••t•s ~~• wolidiiivd. 

DC~ ~ontinued to ~ut w~-tQ into the t~nks until 199u. Alwo. CO~ 

~l~c~d ;olid3 in~: som~ tank~ to h~lp ~b5orb t~• licuid;. Th e 

~mount o~ li~uid re•tinQ ~bova the §Olid~ dPr.linwd ~~cm ~cou~ 6~ 

millicn gallons i~ 1~~~ to about O.i million Q-llons in 1~aa. 

DRAFT :2: 
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APP!NtlIX II AF-P.INDIX II 

~iguc• !t.t: w~~~9 Storyd in Hi~~o~g·, Stngl1-!hell r,o~s (1q6~ 
1988) 

'1;ure d wasta ~teAd r,, M~nfm's 
Slng~l Tanb. 1966 • 1ia.s 

/ 

,0 

ID 

.. 
so 

,. 
• 

'· ,o 
0 

., 

• ~~tf 

- u.uw. .Amnw !olicSa 

.. .... Wlf\u...41"'----

~-- 1-nown in .fi9ure II.2th• wst.ima.t.ed ~mount 0-f. li~uid in ttie 

t•nk> that could be f•~~i~ly pump• d h~• d•clin•d sine• 1~91, but 

thw rat~ of decrea9e ~a• b••n low•r ~inc• 1~e,. Schedul~d 

pumping endgd in A~g~-~t 1qe5 .and, ~!th . on• •~caction,· DOE h.s 

pumped liquid• ~incg Au9ust 1~8S o~ly frcm tanks with •u~o•et~d 

le~k~. <DOE pum~•d ~cout 10,000 u~llens f~em ong t~nk in 1986 

t~~t w~~ not ~u~p@c~•d 0f lw~kinQ.> 

DRAFT 24 
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Af='PENDIX 11 .aPP£NOtX tt 

Ftgu~. It.;3 ist,m.t•d Amgynt 0~ !vmRAbJ• Li~yid \n Sioo19-Sn~ll 
T~nl(, :!"SI ~!fOCr-t11 Afflc1.,r-+! PulP.Qfd ;i,<;!', VqaP". , .. et-1988 

f!9nU:~~of 
"-11Qtute.U.,Wn9'1_,..,.._ 

""'"'' w ................... ,..,, 1111•1111 

/ 

·.' .. . 
- .· .. · .· . 
. ...,_ .. .. . :: .. .... 

.... ., ..... 
t 

• 
1 

• 
I • . 
• 
s 

2 

' 
• 
I ,. I I I I I I I 

Mosc•l'ICll.,.,~.._ift.,.~a,nou,tct~'°'idfrom 1•1 ~ 1am 
,_..nm 00&'1~. n.~ ~ c,umpadMinQ;-. penod-...CQtt u ,r.m 
~(INlll0 ..... ,,. .... ,_ 

Alinclutft 00C!! ~ IQ&aid t-Offl M lilgga NI_. i, 1-. iie ~,... NM ltOCl'K 

• .. ✓-

.... .- --""' . . 
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DRAFT 

APPENO!X tt 

M0•t o4 ~h• ~h~~9Q int~• volum• ol pumc~ble li~uid v0lumQ i~ 

•tt~~=u~acl• t0 DCE". pumping gro;~•m <~bout :.3 m1ll1cn g~llon~ 

~~.~ :::lTTi~i•l• •vacor~~i~n Q~ ~hew~~~•, 1a~ks o• tiqui~ out~~ 

~h• tal"\k3, .:11"\d le~;cs o.: :,.,.11.~ar <•t.tc:h .is r~in.,..•t•r-> ir'\tb tM@ 

t•nks, h•v• had~ ~ini~~l ••~•c~. 

LIQUID NASi~ STO~iP tN ANO 

LEAKED ~~OM StNGLE-S~;LL TAN~S 

. .. 

A~ of O~tcber 1~89, the tanks ~ont~i~ed About 8.2 million gallons 

0f li c;ui d w.a5te. About 6.9 millicn gallons o~ th~t w.st~ ~ould 

d~ain into the $Oil through ~ank ruptur••• Hcweve~, ~s shown in 
· figur• II.:, OOE estim~ts~ t~.t only S.~ millicn gAllens 0~ tni~ 
~culd be ~eAsibly pump~d bw~au~~ eit~er so~• of th~ licuid drain~ 

~oc slQwly through tne sclid ~astP ~o be feasibly pumced: iha . ~ 
r-em"ininQ 1.:: !'Ttillion i;~llors o.; lic:i~id waste will not drairL C~~ 

~ re,~lt c~ gr~~!tatien~l ~or=~~) bec~u~e 1t ~dhore~ to the 

~olids. 

. . : ~ ~ ........... .- ,- . . .. . • ' • .-. 
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APPENOIX %% 

Figu~, !!.;: 01~ce~1;~cn oi L!o~id Jn ~~d ~r:ynd s1~a1--s~~11 
Tan~s -~ M~~ 4 9r~ &~ s~ Oc~e~,r t~ee <m;llion~ o• 9~tl9ns) 

flture 1t.)iOC~Noft of Ucsuid In -ftd 
.anunlS $nfa.-Sheff T.,,._. • Han1ota 
•°'o«a6er1MI ------------ 1~ 14'"1cft Ge.la. Uauid Held is ?4~ 

.i ~ Mab, Gn. ~.Gld""-' 

/ 

'------------ U Mlllacn G.m.. ~ ~uic 
F.ulxy~ 

~!NGL~-5Hit,L T~NKS WITH LIQU!O 
TI-IQ'T' ccut.p ss ;:-u~r-E:n 

·. 

OC~ h~s two basic ~~itrri~ t~ id•nti+y tanka th-t c:~tain 

dr~in~bl~ J1Quid th~t could~• Te•sibly pump•d: (l> those th~t 

h~v• ~0,0¢0 ;~llons o~ 1110rw o~ d~ain~ole liquid inter~pPrsed 

within solid w.st• •nd <2> thc9e th~~ h~vm ~,ooo 9~llens er more 

o~ liquid ~bave SQlid w~•t~. By ~oc1yinQ theq• crito~i~ GAO 

fcund th&t 4~ ci H•n4ord•s 149 sin;le-•hell t•nks contain liQuid 

th~t c:ould b• ~c:-~~ibi-y' ~umped. _ <See.- fiourw Il.4.) _··Ac:ccrd1ng ti:: 

~ l)OE: o~~s,"~i•l ,' ·.·ooE ,n;ay· id•ntiit ·-_40d{~1g·n~l-~ ~~nk~ ~ith ·'.-4~~~i-bly . 
' .-: ' . 

pumoa~l• li~uid wh•n it ~•rfo~m9 •nqinavrin9 ~nalysQ~ ~nd revi@ws 
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AF'F'ENDIX II 

"'iguc~ 11,•, AmCUI"\~~ Q-,! '3,a,0-ibl• Lt;uid fr, ~2'C~ 9-;: 4 ~ SiMgl•-
·Shyll T•nk~ Ase• Octgbg~ 31, 1qe9 

/ 

Figure TL W-: .Amount of Pumpable Liquid in Each 
of 43 Sincle-Sheli Tanks as of October 31, 1988 
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• Tank:t that DOE ~wn~ have J.oked 

· ·Not~: EngfnHrl~9 ~~•a and a rwfew · of D0E'3 Mef1t pum.plr,g criteria may, 
lnc:tcab that ltquld can fea~lbfy be pumped from additlonol tank:s. · ! 

Two-P-ge Fold-Ou~ 
FiQ. I!.4 
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Two-Page Fold cut 
Fig 11.4 
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APfl!:NOIX II 

~MOUNT§ S~§NT TO P~M~ ~NO 

i£AL SINGL;-;U~LL ~~NKS 

~~ shown 1n t,;,cl~ Ir.!. ;;c:: •:::enrlad ~beu-:- -Jt.9 mill:.:n ~1,,-:i..:i<; 

t~9 :-year ~•~icd 1;su-~e : ~~;c~l Y•~r~) t= ~umc l1ou!d ~~em ~~a 

t•nk~ ~nd ~eal t~~m ~~ ~~~vQ~! u~~-nt~d int~u~ions of licui~ 

=uch as r~inw~t~r inc: ~~e ~anks. Thi• .mount i, ~Ocut ! p~re~n~ 

ef the mcney roquestod ~v ~~n~~rd e44ici~l5 ,or tho•• yQ~r~ ~nd 

1 ~bgu~ 3 P•~cvn~ =~ the tct~l S5o.3 million OT~ieials new •stimAt~ 

<•s o4 A~ril 1989) it will co~t to compl•to the pumpinQ ~nd 

se~ling pr=9rams. ~•niord 0~tici•ls r•questad abou~ s~.e million 
• 

for t~ase prcgrams ~or 4i~e~l yga~ 198~. -

T~ble tI.1: H~n?o~d au.ceet ~@9u~,t, ~oo E~o•ndi~u~~s_ip ~umg and 
Sefl §i"gle-S~•il T~nk~ <Doll~~• in thousand~) 

Fiscal H-."t"\+0,-d COE E.xpenditur•~ .as ~ 

~ bydg~~ ,.'g~Ul'l'!I~ ,~i;.,.~dltur-s.i. c.•r-;eo:t ci r~oi.:e-s'ts 

1984 $11, 12<) $ 100 1 
1985 10 • l 81) A:4 f 4 
l98o :,110 219 6 
1987 8 '66(1 ~9:? .. 

I 

1998 1.~11 394 31 

To-:.l ~-=4,961 .Jl, 7:;9 s 
••===:=ii --••= 

_ • • ,. . • ~ . r• ., -4.. r 

. ·_:-: .. : ... ~ -·' .. _._ ::_:..-. . 
• 'f ·. ~. 

. " -.: 
-~ .. ·<•:~ ... 

. -··· -.: .. 
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APPENDIX Ill ~PPENCIX I I! 

1964 

1?68 

1970 

CHRoNoLcqv oF MAJo~ gveNTs 1N THE Mtsro~Y 
9~ 5?NGL~-SH£LL TQNKS ~T MANFORD, WQSH!NGT~N 

Fl~st ~inglg-shall tank idanti4i•d ~s ~••um•d to h~v• .. 
le.ik•d• 

'Cons-tr._u;ticn c:oml=)leted en th• l.a11t gl"'aup o-r sinQle-,hell 

t.nks. 

Th~ l~s~ o~ tha 14q • ingle-~hall tanks went into 

S~P"'Vic:s;. 

·, 
The tQt~l volume o~ ~-stg in tho sinQle-~hell tanks 

~e~e~ed ~bout 77 million 9~llcn~. 

C:n~truction cf the ~i,..~t double~h•ll tanks be~an. 

~rilling 0~ ~ gl"'our,dwatar monitcrin9 w•ll r•~crtadly 

c•u~ed spre~d oi lv~k•d hiQhly radio.ctive contaminants 

from singl•-~hell t~n~ to ;rcundw-tar • 

... .. ·, 
. .,..·-. -·, . .. . . 

- .,_. . ·. :· ; . . . 
Pumging ~rogram ~a~ be9un · ~o transfgr liquid from 

Thv l~rgc5t ~i~~l•-sh~ll tdnk la-k o~cur~•d--•r. 

~~tim~ted 115,00¢ ~~llo~s. 

31 
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"Sb~i jea~ r~j•1t tC pue -~~ A~ ~~u~~ tt84•_.t6ut~ 

~~~ ~=~t a~s~~ P:"b:l ~!q~d~nd ~T~~seet t0 ~uo11w6 

y~~tttw ~-s 6u~u~~we~ -~~ dwnd c. pa6~b• 300 ~~~4M 

~t ;uewaa~~• up peuO;• -~~~s uo~ou14s~M pu~ ·~~3 '300 

"98ol UJ ~u~~ au= wo~f paaw~e 

6UOtt~O ooo••· +noq~ ~Q UQ~~d.~x• a4~ Y•~M '~•~••t ~-4 

pewnss~ ~l s~u~~ wc~r AtuQ s~1nb11 pedwnd ~•4 300 •secl 
~snb~~ •~uls •pepue •~ue~ tt•~~-•t&u1• •~~ ~o 6u~dwnd 

P•tnp•~~5 p~ p•MOttOf ~ou •1npa~~• 6~~dwnd p•uuetd 

. •9 ~tnc~ ~~~~ •~•~~ ~u~~ t1•~~-•r~u~~ to su=tt•6 

~=~!tt~ ~-e 6u~uf~w•-•~~ ~e~sue~~ o. ?•~dQp~ 5\n!e 

• 

0861 

ssot 

SSol 

... Ill XION3d.st' 
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"PPENOIX IV 

Q~JecTtves, sco~g. ANo ~~~~oooLoGv 

A~ • r-~ul t o-r di SC:1.\SSl Or"lt with th .. C)~•H c:e1t 0~ 9el"\ator- Ad~m• ~nc 

Re~re~ent~tiv• Un~o•ld's pr-•n-.~•••er-, Repr-ff•nt~tiv• Sonkar-, i~ 

A\JQUSt •nd Ncve~b•r- 1qaa~ w• r-vvi•w•d 00£'• m•"•9•m~nr 0~ 

~nd~r~r-e\olnd •i"9l•-snell w~•t~ ~tnr-~go ~a"k~ •~ its H.n~or-d. 

r~viewed DOE's o~4orts ta moniter th• mcv.-n~nt c4 l•~kad 

~inglv-~hgll tank w•5ta .vid as~a•• tnw M4ec:t~ o4 l••k~ 

· o" ~~ou~d~~tQr, ~nd 

-- •M~min~d some methods 00£ c:ould us• ~e ~•du~~ the 
environment~l imp~cts e~ g~~~ leaks &nd the risk ef 

-l~tur-11 le.iks. 

Tc ~cet these c:J~~tiv•,; ~g intarviawed o:ianti~ts, ~n~inaor-a, 

•nd 1nan~9gr-~ worldng -,.i::,,- OOE'w o;:,eraticn~ e~-,ic~ ~t Fhc:hl.and, 
• 

W~5hin9~cn, and-~ tMo DOE ho~d~uar-ter-s O~•i~~ oi ~nvironmPnt~l 

~udit, th9 Wg--tin9Mou-g M£nfor-d Ccm~&~y, th• l•ttello M•mori~l 

Instit1.,1.tc;, ~t thg J::·-.ci-4ic: Nor":hweat l•bc.-atori••, th• 

EnvircnmQnt~l Pr0~acti0n Agancy's Region 10 o~~ie~, ~nd th• 

W~shin9~en St~tg O•par-tm•nt · o• Eeol09y. W• •l~o reviaw•d 
. 

c+~ici-l reco~d~ o, tank 4&rm ~urv•ill~nca da~~, monthly w~sta 

invan~ory rwpQrtg fer beth sin;l4- ~nd doubla~~h•ll t~nk., 

~qpc.-ts en sin9le-•hQ11 tank pumpin;, •nnu~l And qu•r-tvr-ly 
.. -: .. ~ . ·. - ·.- ; •· -

~-_: projoc:ti on1. e~ •i n9 la.:_ · •nd · d0ubl .-•h•ll tank •P~ce1 uti 11: ati en, 
": .... . . - . . -_-..: _. - - •,.t- .~ - - . . - . · . . .J_-. "4:" ·· . • 

-.~:~nd varicu• publi~~•d •nd ~npubliched studi•• •nd reports 

concerning •~~h things-~ •ingle1-•h•ll tan~-pumpin9 ~l~n•, •• • ~tv 

oi ~i~glg-~hQll t~n~ oparation~, ~nd t~• ~obility o~ v~ricug 

c=~~~minan~~ in ~~nicrd ~~115. 

Wo ~rovid~d ~ ~~~t•m•nt c4 4~ct- co~c•rnin~ our- Audit ~indin9~ t= 
00~ o~4ici~l= in t~o o~~i~• o~ O•~•n•• ProQrams ~nd t~o c~~i~~ c ~ 

;'"'-,~ -~ I ~ • .,· .. :: . . ~ t .... .. "J l,, . ' 
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RELAl'tO GAO PR09YCTS 

Modernization and cleanup Pro~lem5 are En0r=ious in the Nucleat 
WQa20n• Com~k•x (CAO/T-RC~0-89-17, March 15, 1989) 

tnvi=onmental Problems at the Deoa:tment o! Energy's ~uclear 
we.pon~ Comolex (QO/T-RCE0-89-12. PQOruary 24, 1989) 

Nu~lear ~•alth and Sa!ety: Su~~ary e! Major Probl•ms at OO£'s 
Roc~y rlat~ Plant (QO/RC!0-89-SJBR, Cc~. 27, 1988} 

Ineffective Manaqe~ent and Ove~sioht of oo~•s P-reaetor at 
s.vann~h River, s.c. Raises Safet Conce:~ (QO/T•RC!0-88-68, 

epe. , 1988 >. 
DOE Needs to Take rurthe~ Actions to 

of Radioactive Materi•ls (GAO/RCE0-86-

&uclear St:i•nc•: Issues Associat.ed With Completinq WNP-1. as a 
Defense Matarials Production Reactor (GAO/RCED-88•222, Sept. 21, 
1988}. 

Status of the Department of Energy's Waste Isolation Pilot Plant 
(GAO/T-RC£D-S8-63, Sept. 13, 1988)-

Nuclear Waste: Problems Associated With ooe's Inactive waste 
Sites (GAO/RCE0-88-169, AUQ• 3, 1988). 

Nuclear Health and Safety: Stron.92.r Oversight of Asbestos_ 
Control Neecec ac Hanforc T~n~ Parms (GAO/RCED-88-150, July 29, 
i§sS J. 

Nuclear Health and s~f~tv: Over5i9ht at DOE'a Nuslea~J'.!cilit:es 
Can Be Strength•n•q (GAO/RCED-88-137, July 8, 1988). 

Nuclear Waste: ooe•~ K~ndling of Han~ord Reservation Iodine 
Infoniation (GAO/RC£0•88-l58, May 1S, 1988). 

Nuclear Health and Safetv: Sur:un~r of Problem Areas Within t~a 
OOE Nue ••r Complex (QO/RCED-88•130, M~r. 28, 1988) • 

. Nuelear Waet•i Unresolved Issues Concerning Ranford 1 9 

. _. .,_ ·.,._Man&QGmGnt Pr.etiees (C~O/RCED-87-30, Nov. 4, 1986). 
Waste 

. . - :::·. :~ . :, .... N~~l~ar'· E~~rg::'~ .. Co~;~~'/~~~,'-~:£··~'~::;·~:~~-~f~-rd ~~:~~actor • .:. · .• . 

~!th -the 
C~•r~oovl Reactor (CA0/RCE0-86•213BR, Au~. 5, 1986). 

~r:r,~-ni~sicninc Ret.irad Nuclear ~eac~o::-s ~t Han!er-: ~es1:>?:"v a t! ~n 
(RCZ:-~3- 1C 4, A? r• 15, 1983) . 
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