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i 
Jack Craig, OOE-FEMP I ! 

'8rick Maker Report, Fomrld Envlmnmantd Mbnrgemont Project. Soli 
Remodintlon Project.' (OU2) dated May 1998.! 

Letter from J. Relslng to J. Saric end 1. Schnelder, 'Justlflcadon for 
Reevaluation of tha Silo 3 Romedlstlon AItorndtive," dated July 10, 

"blse8semble and 

'Evaluatlon of tho 
Compacted Pit OU1. 

1996. 

ove Brlck Maker Report," SollPak Incorporated. \ 

and Dlsposaf of Non-Compacted Verrua 

'Tho SollPak Syrtem," (a dercdption) by SollPak Envlronmental 
Englneodng-and Manufacturing. 

A8 per your request. the following report I8 a comprohendve evaluation by member8 of my 
rtaff of the potential u8e of tho 'Brick Makor" at Fornald. 

The potential for the 'appropriate" applicability of the Brlck Maker e t  the FEMP has been 
an ongoing irrue for approxlrnntely one yrsr. Llrtsd below are nt least throe different 
proposed appllcatlonr for tha Brlck Maker ao followr: 

. 

(A) OU'I - Wart0 Pl t r  

(C) OU4 - Sllo 3 materlal 
> 

Tho purpose of thlr paper ir to idomlfy end explore the i~rurr  and crlterlon rolovant to 
each potontirl 'proposed appllcatlon" end to detonnlne If each proporsd appllcation Ir In 
fact feadblo at  the FEMP. 

@ R e p c i t d  and Recyclahlc @ 



, 

Whothar there arm dgnlficrnt rhipplng and dhDo8d coat mductlonr Incurred or a result of 
the cornprctlon la 18 yet, an unrrrolved question. Evan if the Initial cost of aqulpmsnt 
(Bdok Makorl Is nrgated, there orr rtill thr cost8 rasoclatrd with diaarrembllnq, 
dwontsmlnrdng, trrnapordng, retting-up. opwadng, and mrintdnlng the rqulpment. 
UIted below 18 SUmmIdt8~On of the econornlc frrriblllty rnalydr for the rhipplng and 
dlrpoaal of compacted veriua non-compactrd plt warter: 

1 

I 
8N- I 
OUl'r ourrent rhipping plana are to load the drted Pit waatrr 16 thry exlt tho dryer into 
I 1 d  and covrrrd gondola railcars for rhlpmrnt to an off-rltr psnnlnrd commrrc l~ l  
dlapoasl facility. Tho drled ph waltoa ore @&prated to have an everagr loadout dondty of 
98 Ibr. par cubic foot. The gondola rsllcarr wlU havr I votumr oapaclty of 2743 cubic 
fret and a wdght capacity of 108.7 tom. Am I rerult. the gondofe car8 i r e  both wdaht 
llmltrd a d  volume Ilmltrd. 

comF#cdorr.ffectr 

In rrrpsct to tho volumr and wslght llrnitsdonr for thr gondola rallcarr 81 dsrcrlbed 
abovr, compradng metehrlr to rrduce tranaportsdon coati  Ir a vlrMr one If the materlal 
to be rhlppod I8 volume Ilmitsd. Thrreforr, by compactlng the m8tOrfd prior to rhlpment, 
tho ratual volume will be decresred, and wright (dendtyl of the materlal, will be lncrrrred 
which will allow more material to  be placed and hipped In I rallcsr. 

I 

I 
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By utiUzlng the 85 lba. per cuMc foot ortlmatod loedout dorulty, it can bo determinod 
whothor the OU1 @t Wartmi wlll bo volume Ilmhod or wdght  Umltod In a gondola railcar. 
By dlvldng the malrlmum not welght of e waoto allowod In the ra8c.r (108.7 tonr) by 
the exprctod loadout dendty of tho OU 5" werto. only 2288 cublc f re t  of tho rallcar ir 
nsodod to meet tho welght llmltatlorrr of the railcar. Slncr the g o d d r  rallcarr have a 
vdumo capacity Of 2743 cubic feet, the gondola railcar wlll only be filled to 83% of Ita 
dum. caprdty. Bocause the rdlcarr will be wdght llmltrd and not volumo llmlted, 
compacdon of the OU1 dt wartor prior rn rhlpmont wlll pforont no'cott advantage for the 
Mpment of thr wartor ovor the currendy plannod direct loadout and ohlpmont of 
uncompactod wrrte. 

, 
Whan the Out pJt Wert08 have been drie \d . off-rlte dlrpoml at a pek l t t od  commerdsl 
d i ~ u l  ficiilty I8 roqulred condrtent with the OU1 Record of Oecldon (RODI. The 
wanaa being removed from the dryer are clardfied 88 low level wartas per DOE Ordor 
6820.2A. and currendy there are only 2 oxlrtlng fadlltler that are ablo to accopt the plt 
warter. Thoro two frdl l t ler ere the Nevrde T e a  Slts locatod In Nevads and Envlrocsro 
lno., located In Utah. The O W  perform 
wsrter at tho two locrtlonr and 
cost 8iternadvO to tho DOE. 

economic enelyur for tho dirporal of OU1 
that Envirocaro reprerentad the overall lsrrt 

Envlrocrre must follow cortaln requlrementr for dlrpoaing of Ita waste accordng to Ita 
Ilconro luuod by tho Nuclorr Rogulatow Commirdon (NRC). Any waster dirposed of at 
Envlrocaro. whether recelvod In bulk or In containers, 810 first dumprd out on the ground 
and tranrponed vis dump truck to the dlrpord cell. At the cell, the waste8 are roqulred to 
bo apresd In on0 foot ilhr and compacted to a t  leaat 90% Standard Proctor (ASTM 0- 
6981. 

Debrlr by l t rd f  may be dlrposed of at Endrocare, but It muit be intermixed with roii-llke 
waster In no more than 8 7% to 10% mixture In order to ncelve Envlrocaro'r 87.00 per 
cubic foot dl-l prico. Even though it Ir c o n  prohlbldvo. debrlr by W f  may be 
dlapoud of at Endrocare, but Envirocaro requlroa that tho debrlr munt f l ra  bo b iond~d 
wlth other wll-llke winter  or rlurry arou the debrlr to meet thelr comprcdon 
roqdromontr. Thh dbpoaal coat ha8 quoted by Envlrocare rt $1 8.00 por Cublo foot. 
If compactod werter ore rocalvod rt Envirocare, 
cubic foot would apply In that Envlrocare would 
8 t O p r .  

tho oort prohidtlve charge of b 18.00 per 
be required to takr the addldonal blending 

3 
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T d n g  conducted on OU1 plt war t r r  wlth rurrogatr mrtor i r l r  at J.b. Sterlo (ramplea 
oubmitted by Doug Maynard, DOE=OH) found no more than I 60% Incroare in density can 
br oxpacted for oU1 wartas (96 veruu 140 Ibr. p e r  cublc foot). lf!h ir a u u m r d  that 
OU1 compnuted wort80 will be diap0-d of at  Endrocere at tho debkr price of $18.00 
pot cubic foot ver rw 67.00 wr cublc foot (uncompmsd) O U l  wodd bo mqulred to huvo 
6 dodty lnoreau of over 260% In ordor to broak rvsn wlth tho higher dobdr dlrpod 
ooru .  Tho NTS dlrpord coot8 aro odmated to bo 822.00 per CUM foot In flrcal year 

In wmmadon. the above analydr lndiaator that compaction of Out bartor offtwr virtually 
no oort advrntrge for the 8hlpment of the O U l  wonr r .  and rlgnlflcintiy higher cooto for 
tho actual dlrpoud. Tharsfors. becauae compacdon Io not rconomlully round It ohodd 
not be oonddrrrd further. I 

1998, thorsby condndna to mako NTS an ooonomlcally unattracdv s dternadve. 

i I 

A Compwtmrhs8tt# effect of achrallv rddng an d o n d  atop In dm tlMbnnttr8n. 

r c -  

In the ROD for the FEMP OU2 (dated Jun 1998) the FEMP agreed that snglnraring 
rvduatloni would be podormod durlng tl& Rrrnsdlel Dedgn procerr If on emrrglng 
techndoqy" ... lo dsvelopod that may oignlflcrndy reduce tho volume, toxidty, or moMilty 
O f  W88W.. 

Tho FEMP speclflcrlly ldontlfled "Bdckmaker Tochnoloqy" ar  ow of tho two koy 
tochnologler h8Vlng potandel boneflt to the planned OSDF. The FEMP conductad en 
lnvradgadon of tho devrlopment stotur of thlr trchnology, finding It to rdll be In the fleld 
toodng rtsgs. Tho axtruoion technology and rdl proceulng lo well ertrbllahed, but hs 
actual rpplicetlon to the procssrlng of vart emounto of 8011 Io Iou  developad. 

The FEMP prrforrned an evaluation of the Brlckmeker Trchndogy baud on rchodulr, aort, 
prrformance, and Implamsntabillty. This crltedon, comblnod with an rccdersted 1O-yeer 
romrdletlon d u d u l e  roquirlng Phare 1 OSOF dorign at tho FEMP byOctober 1996, lrsdr 
tho FEMP to conclude that the baneflta of the Blickmeker lochnology aro only marginal 
and would add dgnlflcsnt coot to OSDF con8truction 8nd operation. 

Evon though tho Brickmaker Technology uld reduce the volume of wU in the OSDF by 
approximately 13% wlth the greater corn action of the MU. Tho coat of Implomsntlng tho 
Brlckmakor trchnoiogy Io in tho ewcrrr of 1OM dollarr. The FEMP door not beUovo that 
the llmlted bonofitr to the Edck Maker Technology offretr tho Increered coat. 

' +  
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Bawd on the dercrlpdon of tho ierlck Maker Tochnology. tho achedulo impactr as a rorrilt 
of Implomotlng tho Brick Makor Technology could be mlnlmlred by kc31ng up the numbor 
of exawlon and placoment ryrtoms. A u p a n t e  dedgn submittal would be roquirsd wlth 
the ry8tom~opumdond by March 1898. Howpver, the construction cost of the Brick 
Maker system Ir not In tho current 10-year accelerated J t e  renoradon plan and would 
probably require divrrdon of funds from other projectr, potendaUy offsctlng the overall r i te  
rchrdule. i 

i 
M0- 

The maln mea8ure of 
Tho OSDF contslns 
mWlion, 900,000 

Brlck Making Technology is roductlon of vdume. 
cubic yerdr of Impacted roil. Of that 2.5 

comprctfon around debrir. and 
ryrtomr to  protect the limr and 

avallablo for extrurion becauro m 

k 
I F b  

used to brckflll around debris, and the cushlon and berm8 would be 
difficult to  con8truct out of brickr. Tho vdumo of soll that is avallablo for extrurion le 
rpproximrtdy 1 mllllon cublc yards. v 

i 
To summarire the volumr reductlon gained by the Brlck Maker procass, 1 3 %  reductlon of 
1 mllUon cublc yardr saver 130,000 CuMc yards of dlrparal fecUlty apace. Tho OSOF har 
2.6 milllon cublc yardr of roll and Is 3,700 feat long, therefore them is 675 cubic yerdr of 
SOU per foot, The 13% rrducdon 8 8 V I S  about 200 feet of dlrporal facillty, or 6 percent of 
the total length. Thlr reduction I8 not conddered dgniflcant to the mope of the proJect. 

A record rnram~re of porformenco for the sxtrutlon system lr i ts ablllty to reduce the 

SOU will dectorro the permaabillty rlighdy, but the Impacted roll at plonned compacdon 
ratos Ir rlrerdy at or new to 10.7 cmlrec, Tho dlght docrease In permeablllty Ir not 
conaidered dgnlflcsnt performance onhencement for tho OSDF. 

COST 

The current coat ertimeta for c+pledon of one cell In the OSDF I8 approximately 12 
mlUlon dollerr. That includer coprtructing tho cdl, placlng the warte, and comtructlng the 
cap. O m  cell contalnr about 360.000 cubk yardr of material. If Brick Making 
Technology reducer tho volume of sol1 by 130,000 cublc yardr, thon it saves about half of 
one cell, or 6 mllllon dollrrr. 

permeabiUty of the contrmlnated roi l  b y compaction. The 13% greater compactlon on the 

I 

I i 

An ertlmsto of the cepltsl cost8 for the two *-ton per hour extrudon ryrtsms Is 10 
rnllllon dollsir. The operstlng cost8 for the two extrudon ryr tamr are estlmated to be 4 
mllllon dollarr per year. Therefore, 8 14 milllon dollar axpendlture would be requlred for 

5 
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the lnldal rqulQment cO8tr and ertlmatsd rot year equipment UMQO but would not include 
the addldonal cor t r  nrcerrary for tho 0 Is1 hand compactJon requlred around tho brlck 
cubor to  minlrnlze differendrl aenlement the capping rystrm. I 

Bawd on thrm grow rrdmatre, tho lmpl mrntatlon of rn  extruolon hyrtom In the OSDF 
would cauu r dir~opordonally large Int 
contemplrtod cannot br resllrrd. 

i 

i 
I 
i 
i E 1 

u In coot, and the con r%vlngr originally 

81me tho trchnology used to procerr. e 
ImglemontrblUty of tho Bdck Maker r y s t m  at the FEMP would not be dlfficult. Tho d d g n  
of the handling and ltrcklng of tho oxtrudod rol l  would be dmllar to bat planned for 
debrlr; although largrr equlpment may be roquired. 

de, and hmdle rdl Io ready rvdlrblo, the 

1 

1 

The Brtck Makor Technology ovrluetlon that thorn would bo no advoru Impact 
on the 8chedul. and tho 
of Implementadon is In mlnlmd. A8 a r r d t  of 
thlr r ~ d m t l o n ,  tho 
tho 08Df. Thlr finding ha0 been communicated to the regulatory egendrr on M8y 28. 
1998, with tho trenrmlttal of the Tochnologler Repom. 

I8 not prohibhive, but the coot 

studled in conjunction wlth 

RECOMMENDATIONS - OU2 OSDF 

e 

A# part of tho OOE=FEMP remodial mrnagemont strategy dsvdopod for the I m ~ r m r n t a d o n  
of the vitrlflcadon technology for OU4. the DOE her porformed revoral rdvancod 
aertabillty rtudy tor t0  at the C I t h O k  Unlverdty of America Vltreour State Laborntory 
(VSL), and the FEMP ~eboratorlor. In addition, the DOE-FEMP ha8 barn performlng 
pilot-rcde tsrtfng no part of the VlTPP Pham I program. Three pon ROD teotr hrvo 
yfddrd valuable lndght Into the application of tho vitrlflcation technology to the Sllo 1.2, 
and 3 roddurr. HowVer, throughout thla procerr, contlnuod rchedule dohyt, c o d  
growth, and teohdcd concorns related to the treatabllhy rtudlrr have n8ultrd In the 
DOE-FEMP rorrreodng the overall proJect for opportunltler to accelerate rchodule, reduce 
project cortr. and opdmlte the Remodlal DedgnlRemodd Actlon (RDlRA) procrrr using 
data obtalnrd from tho treatablllty rtudy prognrm8. 

The phyrlcd, chomlcal, and radiologlcal characterlstlcr amoclated with the SUO 3 rrsidueo 
mrkr It a Ieedlng candldate for rltemrtlve treatment and the mesnr by which the Opor8ble 
OU4 romrdladon project rchedulr could bo accelerated, Conairtent wlth tho OU4 ROD, It 
her been datrrmined thrt thr rlternntlve rolidlflcation/rteblliradon methods conrldrrad for 
thr Silo 3 redduoa would perform In a manner which lo protective of human health and the 
rnvlronmont. For thh rearon a Performanca Based Contmot wiU be ovdwted for th. 
Ahrmadve Trmtmont mothod, thus rho 'Brlck W e r  Technology' may or may not be 
udfkd. 
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CONCLUSION 

Thr Brick Maker could poulbly be urrd at the FEMP In OW4 howrvrr. thlr drcldon will be 
drtrrmlned after thr 'Pwfmanca B u d  Cmtrud'  Ir ovalusted for'the Altrrnstlve 
Trrrtmrnt method. 

Johnny W. Rdrlng; 
Auodrtr Dlroctor ! 
Envlronmontal Manngemrnt 




