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Public Law 102-386 
102d Congress 

PUBLIC LAW 102-386--OCT. 6, 1992 

Sn sct 
To amend thr Solid WUU Dirpoul A e t t n t M T y  pmvbionr Uu 

tioadar(.in ~ W n r a M d ~ t O F d r r r l t d i L i r  

Be it enacted by the Senate and H o w  of Repn#ntatiues of 
the United Statu of America in C o r n u  awrnbkd,  

TITLE I-FEDERAL FACILITY 
COMPLIANCEACT 

e 106 STAT. 1505 

SEC. 101. S H O B ? ~  

Act of 199T. 
SEC. 102. APPUCATION O? CERTAIN PzulVlslONS TO FED- ?AcfLI* 

Thir title m y  be cihd u the Tedeml Facility Compliuua 

TIES. 
(a) IN G m w - G e c t i o n  6001 of the Solid Waste Dtpoul 

(1) by inbcrting l a )  IN GENEJUL-" shcr"6001.': 
(2) in the fint sentence, by inserting 'and management" 

before "in the lame xnannee, 
(3) b inaerting a h r  the fimt eentence the following: 'The 

Federal, &t.te, interstate, and local subrt.ntiw and procedural 
requiremenh rcfemd b in thir rubaection include, but are 
not limited to, d l  administrative ordem and dl civil md 
adminirtmtive penalties and fines, regardleas of whether rucb 
penalties or fines are punitive or cocrrive in nature or are 
imposed for isolated, intermittent, or continuing violatiom. The 
United Stabs hereby ex ressly waives any immunity otharwriw 
applicable b the Unite~States with respect to any such 8ub 
stantive or procedural uirement (including, but not limited 
to, any iqjunctive re1'2, adminirtmtiva order or civil oI 
adminhtrative penalty or fine referred to in the rsgding 
sentence, or rumonable service charge). "ha nsbonab P e wrvics 
charges refend to in this rrubeection include, but am not 
limited to, fees or charges ~ e ~ ~ t d  in connection with the 
processing and ieauance of permits, renewal of permits, amend- 
menta to permits, review of plann, etudiea, and other documents, 
and inspection and monitoring of faatitiea, as well u any 
other nondiecriminatoy chagea that a= d in connection 
with a Federal, State, intcmtate, or local wlid W M ~  or hazard- 
ow waste regulatory program."; and 

(4) by ineerting after the second aentence the following. 
"No agent, em lo ee, or oficer of the United Stater shall be 
interstate, or local d i d  or hazardow waste law with nspect 
to any act or omission within the rcope of the omad dutiea 
of the a ent, employee. or olrlcer. An agent, employee. or ofiiosr 
of  the 8nited Stater shall be subject to any criminal sanction 

Act (42 U.S.C. 6961) is amended- 

personally lieb P! e or any civil penalty under any Federal, Statt, 
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Public Law 102-386 
102d Congress 

(including, but not limitad to, an h e  or imprironmant) under 
any Federal or S b b  d i d  or w d  law, but no 
& m e n &  yenqr, or inrtrumenhlity of the executive, 

mubjcct to my such aancthmD. 
(b) AD-m ENmlmMENT AcrIoN&4u& UCLion i m  

. 
bve, or judiaal branch of the Feded Government 23% 

fWkh8X m d d  .ddinq 8t the d h 
Nbwctionr 

Mnunbtrator may commencb an admini.trath ed'ent action 
againat m y  department, a p n q  or inutrumenhlity ofthe d m ,  
legidative, or judicial branch 01 the Fabral Government purmrnt 
b the enfonrmcnt authoritiea aantained in thir A& The A d d u b  
trator shall initiate adminhtrative enforeement action .gaiolt 
ruch a department, ageny, or inrhrmenklity in the ranit manner 
and under the aame drrumrtrnesr an UI &on would be initiated 

t another moa An voluntaxy maolution or aeUlemeat 

Y2) No rdminhtmtive ordar b u d  b mach a department, 
.gcncy, or htrumentality shall became final until nrch dement, 
age%? inrtnrmantdity bu had the opportunity to wnfer with 
the nintmtat. 

- LIMITATTON ON *AI% USE OP-FUXDS b X  
FEDERAL GOvERNMEHT.dnlcrr a S h b  ha in o f k t  on the dab 
of the enactment of the Federal Faalit Compliance Act of 1992 
or a state comtitution uim the id to be used in a m i n t  
Ip.Mer, all fundo c o l d  by a State from the F e d 4  GoMrnmant 

. fmm penalties and finea impored for violation of m y  rubutaative 
or procedural nquirement m f d  to in rub#ction (a) rhrll be 
w d  by the Stab only for pro'ectr deai ed to improve or pmbct 
the environment or t6 d e h y  &e costa o (P envifonmental pmbctioo 
or edommeaLm. 

(c) EFPECFNE DATES.. 
(1) IN O W - E x c e p t  an otherwiba provided in paam- 

g n  hr (2) and (3). the amendmenb made by Nbuection (8) 
ah$ take effect upon the date of the ennctment of thir Act. 

(2) DEUYED E F F E C ~ V E  DATE FOR CERTAIN MDCED w m -  
Until the dah that ia 3 yeam d b r  the dab of the enactment 
of this Act, the waiver of mvereign immunity amhiad in 
d o n  6001(a) of the Solid W M ~  & p o d  Act with reapact 
to civil, criminal, and ndminiatrative penaltim m d  hea (u 
added by the amendmenb made by m b d o n  (a)) ahdl not 
apply to departmenu, n &ea and instnunenhlitiw of the 
executive branch of the Pkrd Government for violatiom of 
section 3004(j) of the Solid Waste Dispod Act involving ahmga 
of mixed waste that k not rubject to UI ad, agmement, 
permit. or adminhtmtive or judiaal odor, oo 7 ong u rpch 
W M ~  ir in eomplianca with d other applicable 
rcquiremanfc 

W A S I Z d A )  b p t  
M provided in eubparagmph (B), after the dah that io  3 yeam 
after the date of the enactment of thia Act. the waiver of 

immunity contained in saction 6001(a) of the Solid 
W ~ t e  wvereil!? tpod Act with mpect to ad, a i m i d ,  and admini, 
trative penalties and fines (M added by the arnendmenta mmde 
by subsection (a)) U l  apply b departmental aqenaw, md 
inetrumentalitiea of the executive branch of the Federal Govern- 

l(b) ADMINIsF8A'zNc EMo- A m O N s 4 1 )  Thr 

o 'ff"" suu~h an action $111 be mt r orth in a w m a t  o d .  

(3) EPPEcrrve DA7X FOR CERTIW 

A-3 April 1993 
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Public Law 102-386 
102d Congress 

ment for violatiom of'mction 5604(j) of the Solid W ~ t a  Dirporal 
Act involvia atorage of mirvl war& 

of bovemign immunity r e d  to in oubparrkaph (A) rhll 
not apply .(hr tho date that in 3 yurs .fbr the dab o f  
the enactmeat of thir Act for violationo of &on 5001(1) o f  
rwh Act ixlvolving rtor8ge'of mixed rarb, no long u thr 
Department of Energy t in compliance with bo&- 

(i) a plan that haa been 8ubmitted and approved purau= 
ant b section 3021(b) of the Solid W M ~  Diepad Act 
.ad which ir in e f f i  urd 

(5) an d e r  raquihg ampliurab with lllch plan which 
haa been hued pumuant to ruch d o n  3021(b) urd which 
ir in effhct. 

The waiver of mvereign immunit contrined in medon 6001(d 
of the Solid Wsrte DisposaJ Act &a added by the amclldmeata 
made by rubsection (11) rhall take effect on tbe date 0% the 
enactment of thir Act with respect to any agreement, 
or a a t r o t i w  or judicid order existug on r u ~ h  Z h  
enactment (4nd m y  rub uent modifiutionr to ruch an agree- 
ment, pennit, or order). E l u d i q ,  without limitation, an - 
rion of an a r m e n t .  rmit. or omier that J!Lmm 
compliance wi Kction 3&) of ruth kt with to 
mixed wute. 

(5) AGREEMEKT OR ORDUL-Except M provided in pua- 
gra h (4). no th i i  in thir Act rhall be 0 0 ~ t n t e d  to Jhr, 

order, including. without r imitation. 
rn J tfy. or change in an manner any agreement. mit, or 
ndminirtrative or judicid 
any provirion of an agreement. pennit, or ordelc 

(i) that addreawr compliance with d o n  300((*) of 
the Solid Waste Dir MI Act with mspect to mixed W, 

(ii) that ir in e R" ect on the data of enactment of thir 
AEt; and 

(iii) ta which a department. a ncy, or instnrmeat.llty 
of the executive branch of the &end b e r n m e n t  L a 
puty. 

(B) Wi ti! mpetct b the De m m t  of Eaergp, tho waiver 

(4) APPLICATlON O? WANER'TO AGRtEMEMs AND ORDERS.- 

SEC. 105 D-ON OF PERSON. 
Section 1004(15) of the Solid Waste Disposal Act (42 U.S.C. 

6903(161) is amended by adding the following befors the period: 
'and shall indude each department, agency. and instrumentality 
of the United Sbtm''. 
SEC. l O C F A C a E L P E -  

Section 3007(c) of the Solid W u t a  D i r e  Act (42 U.S.C. 

(1) The fimt e n t e n a  ir amended b rtriking out %egin- 
ning" and dl that follows through 'un&take" and inaerting 
in lieu thereof 'The Administrator ahall undedako.. 

(2) The firet wntence is further amended by rtriking out 
'Federal agencf and inaerting in lieu thereof "department, 
agency, or inatnunentality of the United Stoba". 

(3) The eection io further amended by imerti after the 
first eentence the following new sentena: m b y 3 t a t e  witb 
an authorized hazardoua wan& rogram slso may conduct an 
inspection of any such facilit !or purpow of enforcing the 
fadity's compliance with the B tate hazardoua waste pmgmn... 

6923~)) ir amended u fohwm: 

A 4  

106 STAT. 1507 e 
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(4) The mtion h further amended br adding at the end 
the following. T h e  department, agency or uutnrmentality own- 
ing or opera* each Nch fadixlhJi  reimburse the Envhn- 
mental Protcctron Agency for e costr of the impaction of 
the fadlity. With mspcct to the tint inapedon of each lllch 
facility .Rsr tho dab of tho anrrbnant of the Federal 
Facility- Act of 1992, tho - tor rhrll a n -  
duct a cwrprshearive d water monitoring d u n t i o n  at. 
the facility, u n l e ~  =evaluation waa Qonducbd during 
the 12-month period pmcedhg auch date of enactment". 

(a) MIXED WASFE AXENDMEHF.~~) Subtitle C of the Solid 
Warte Din& Act (42 U.S.C. 6921 et q . 1  u amended 9 adding 
at the end the following new d o n :  
S E C 3 0 5 1 . ~ W ~ ~ R Y B E # ) B T S A N D P t A K  

S E C l ~ ~ W A 8 l X I N Y g K F O R Y B E # ) E T B A H D P L A K  

'Ya) MIXED W m  X ~ ~ N T Q R Y  RE#)m- 
'(1) REQVLREMENT.-Not htcr thm 180 dayr after the date 

of the enactment of the Federal Faality Compliance Act of 
1992, the Secrehrg of Ene ahdl submit to the Admirrirh tor 
and to the Governor of -3 Stab in which tho Dep&aneat 
of Encrgp rtonr or pnerahr  mixed w u h r  the following 
reporb: 

YA) A -port containing a ~ t i o r u l  inventmy of d 
ouch mixed waatei, regardlaw of the time they were gen- 
erated, on a Shtt-by-Stah basis. 

'(B) A report containing a national inventory of mixed 
warto treatment capacitier and bchnologicrr. 
'(2) INVENTORY OF WASTES.- The report required by para- 

YA) A deouiption of each type of &d w u t .  at 
each Department of Energy facility in each State, including, 
at a minimum, the name of the waste rtrsam. 

YB) The amount of each t of mixed w u t e  currantly 

ret forth bcparatcly b mixed w u h  h t  u mbject to 

and mixed waste that u not subject t6 much prohibition 
requirements. 

'YC) h astimats of the amount of each type of mixed 
waste the Department expects to generate in the next 
6 years at each Departrnent of Energy facility in each 
State. 

minimization &OM 
at each Depmtment of 
mixed wash I-. 
d e  for each type 

of mixed waste containing warfh that h u  been charrsbr- 
ized at each Dtpartment of Energy facility in each State. 

'(F) An inventb of each type of wa8h that haa not 

Department of Ene facilit in each Shte. 
'(G) The banir% the 6epartment'r detonnination of 

the applicable haurrdous waste code for each t of mixed 

tion of whether the determination u based ou wnpling 

graph ( 1 XA) shall include the follo- 

rtored at each Department of I?? nergy facility in each Shte, 

the land d i r p a l  prohi r; ition requirements of naction 3004 

been characterized 7 y rampling and analysu at each 

waste a t  each Department of Energy facility an T a deacrip- 

A-5 April 1993 
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Public Law 102-386 
102d Conq~ess 

and malyair conducted on the w u b  or on the bash of 

YH) A description of the 60- of each of mixed 
W M ~  at each Department of En- cadlity in aach Stpta. 

YI) The land dispal mhibition tmatznent 

neat of tach t y p  o f  mi.sd wufd  at each De-t 
of Energp f d t y  in each Shh. 

YJ) A rtrbmant o f  whether md bow tho rrdioadde 
antent of the waste alten or alfactr w e  of the techaologiaa 
described in subparagraph (IX 

NOLQGIES-T~~ report requid by paragraph (1XB) rhrll 
include the following: 

?AI ~n ertiauta of the available treatmet.apacity 
for each warb d d b e d  in the re rt rsquirsd by pam- 
graph (IXA) for which treatment &logiu h t .  

YB) A description, including the ea 
location, of each treatment unit comi rtye emd in tddatirrg 
the eatixnate under rubparagraph (A). 

YC) A d d p t i o a ,  includiag the ca tye number d 
P P h  (A) 

location, of an axirting tmatment unit r at w u  not m d -  
ered in ul CUT ating the emtimats under rub 
but that could, alone or in conjunction with o er treatment 
h b ,  be wed to tre8t m y  of the waste8 described in 
the report q u i d  by pa- h (1XA) to meet the rsquir, 

1 menta of r r p ~ a t i o M  prom&teti p u r r w t  to e 
3004bl. 

YD) For each unit luted in rubpangraph (C), ahfb- 
ment of the ~ ~ S O M  why the unit w u  not included in 
coldatin the ertirnate under rubpa~gmph (A). 

YE) 1 d d p t i o n ,  including the capacity, number, 
location, and eatimated date of availability, of each treat 
ment unit m n t l  propod b inmaw the hatmeat 
capacities estimatecfundcr rubparagraph (A). 

Y '(F) For each W M ~  described in the report 
by paragraph (1XA) for which the Department has e&- 
mined no treatment technology e r l t r .  idonnation &- 
dent to mu port much debmination m d  8 d d p t i o n  of 
the technopOgica~ a proaches the Department anticipatu 
will need to be deve P oped to treat the wasb. 
'(4) COMMENTS AND mIONs.-Not later than 90 dnym 

after the date of the rubmission of the re rb by the h 
ph (11, the A&niatrator d 3 iLPXciun$XSYE reports r m  d m i t  any conumenb 

they may have concerning the reporb to the Departmeat o f  
Energy. The Secretary of Energy rhall conrider urd publirb 
the comments prior to publication of the f d  rem 
this rubsection limib or restricts the authority of stat80 or 
the Administrator b request additional information from the 
Secretary of Energy. 
Yb) PUN FOR DE~ELOPMEI~~ OF lztLEAfMEN" CAPA- AND 

'(1) PUN REQVIREMEKT.4AXi) For each facility at which 
the Department of Energy generates or rtow mixed W M ~ ,  
except any faality aubject to a pcrm~t, agmment, or order 

I p-88 k t l O W h d ~ .  

or technologies rpscrfied P or the hrurdour mate o o m p  

73) bWEN7ORY OF IRUTYENT CAP- AND TCQI. 

'(5) &QUESTS FOR ADDmONAL a ~ p o ~ h f ~ ~ ~ ~ ~ . - N ~ t h i a g  b 

TECHNOLOGIES- 

A-6 April 1993 0 
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Public Law 102-386 
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d d b e d  in claw (ii), the Secretary of EnergO ahall develop 
and submit, M providedin paragraph (31, a plan for dewdo 
treatment capacitia and technologien b b a t  all of the 
mixed WMW, regudllwr of the time they rrare genoratd, 
b the rtandudr pmmulgahd t to d o n  9004(m). 

~ . n p f . d l i t y  

of ntch wartu~, or any existing agreement or adminbtrntlve 
or judicial order governing the treatment of nrcb mutes, to 
whxhtheStabba . 

Yi) F O ~  mixed wmw for which mtmant't#hnologiar 
Cria, I Khedule for admit t ing d1 applicable pennit 
applications, entering into contracb, initmting 
tion, conductin ryskmr testing, commencing operatioar 
and pr~~~~ing%acklogged and currently gencmtd mixed 

4ii) For mixed WMW for which no batanent b c b  
nologiea exbt, a achedule for id 
nrch bchnologiea, iden 
the identification and 
abmitting trmt.biIity rtudy 
mearch and development 

liii) For dl CXUMN 
radionuclide wparation 
derived h m  w e d  wastc~, it shall pmvide an erhb 
of the volume of W M ~  generatsd by each a m  of radio 
nudide wparation, the volume of waste that would d s t  
or be generated without radionuclide reparation, the mti- 
mated cosb of waste treatment and & p o d  ifradionuclide 
bcpatation in rwd compared to the estimated corta if it 
is not wed, and the aasumptionr underlying iuch wantat 
volume and cort eatimahr. 
'YCI A plan requ id  under thir nubmetion may prwida 

for centralized, regiod, or on-rite treatment of mixed wverhr, 
or any combination thereof. 

Y2) RMEW AND APPROVAL 01 w . 4 A )  For each f d f y  
that ir locat4 in a State (i) with authority under Stab law 
b prohibit land dispod of mixed w ~ t e  until the W M ~  hu 
been tnated and (ri) with both authorit under Stab kr 
authorization from the Envimnrnental Protection Agan 
d o n  3006 b regulate the hazardous component, o mxad 
W M ~ .  the Secretary of Energy rhall submit the plaa t h d  
under paragraph (1) to the appropriate State rrqulato~%ab 
for their review and ap rovd, modification, or d i u p p d  

re '4 treatment faalitier. The Stab rhall c o d t  with the J ministrator and any other State in which a fadlity Snsctcd 
by the plan ia located and consider ublic comment, in making 

with modifidiom, or tf isapprove the plan un in 6 mootha 
after mcei t of the p h  

'yB) for en& facility located in a Stah that doea not 
have the authority deecribed in rubpangraph (A), the Sacra- 
shall submit the plan required under paragraph (1) b the 
Admini.tra tor of the Environmental Rotection Agenq for 

yii) ~1.u (i) M not a 
8ubjaCt b m y  psrnrit e#hb& 8 Sr ule for tnutumt 

YB) Each plan s w contain the following: 

W M m .  

to ngulete the hazardous components o r mixed wmta .nd 

3.+ 

In reviewing the plan, tR e Sbte shall oonaider the a d  hr 

ita determination on the Ian. The d Late rhpll ap mva, approtta tR 

A-7 Apnl 1993 
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the plan a h  shall be provided by the Seashy to the B tate Of - -- review urd approval, modification. or disapprwal. A Q) 

in which ruch facility t locabd. la r w i e w i q  the phn, the 
Admiairtmtor ahall awider the need for m p o d  tnmtzaent 
facilities. The Adrninirtrabr rhall comult mth the Strb or 
Stataa in which m y  f d i t y  .ftsc%d by tho pkn t lacatad 
and conaider public comb in makiag a tiatambath an 
the p h .  The Adminitrator rhall approve, a p p w e  with modi- 
ficationn, or d i ~ p p m v s  the plan within 6 month# afbr d p t  
ofthe laa 

"$1 Upon the approval of a plan under this paragraph 
by the Adminirtrrbr or a S b h ,  the Admiairh torrh.llirrru 
ma order under d o n  3008(a), or the S h b  dull h w  aa 
order under appropriab Stah authority, requiring corppliance 
with the approved pkn. 

by the Secretmy of Ene b the Adminirtrabr or a Stab, 
and befom a p m d  of plan by the Adminiatrator ~t a 
State, the A&hhtrotor or Stab rhrll publirb a mfiw of 
the availnbility ofthe rubmittad plan and make luch rubsritbd 
plan available to the public on q u e &  

'(4) REVISIONS O? PIAN.-u any mfhionr af an a& 
plan are propod by the Swrtay of Energy or requid by 
the Administrator or a State, the pmviriona of pnmgmphm 
(2) and (3) shall apply to the revisions in the same manner 
aa they a ly to the original plan. 

Y5) !f- OF PLAN REQvIREHENF.4A) A Stab may 
waive the requirement for the Secretaq of E n e w  to develop 
and rubmit a Ian under thir rubaectioa for a iircility louted 
in the stab ip the state (i) entera into an a ment witb 
the Secretary of Energy that addmama c o m p c  at t h t  
facility with metion 3004(j) with respect b mud war& and 
(ii) hues UI order rquinng complianca with ouch agreement 
and which ia in efKecL 

YB) Any violation of an agreement or order d e &  b 
in subparagraph (A) ir rubject to the waiver of movereign imzau- 
nity contained in aection 6001(aL 

'(1) SCHmxm.-Not later than 6 montlu after the dab 
of the enactment of the Federal Fadlit Compliance Act of 
1992, the Serretay of Enerq shall p & h  in the Feded 
Register a d e d u l e  for subnutting the planr required under 
subsection (b). 

Y2) Paoom ~ ~ w m . 4 )  Not later thaa the daadlhea 
ipedfied ia rub aragraph (B), the h t a r y  of EnerOy rh31 
submit to the &mmitbc oa Environment and Public Worka 
of the Senate and the Committee on Energy urd Commm 
of the €€ow of Rcpreeentativer  prop^ report containing 
the followiq 

Ti) An 'identification. by faality, of the plmr that 
have been rubmitted to States or the Mminrrtrator of 
the Environmental Protection Agency purauant to r u b  
Kction (b). 

Yii) The rhtus of State and Environmentd Robction 
Ageng review and approval of each rueh p1.a 

'yui) The number of orders rrguiring compliance with 
such plana that are in effed 

~ 

7 3 )  m U C  PARTlcrPAnON.-u~n r u b d o n  Of pkn 

'(e) %XEDvte AND PROGRESS REPORTS.- 
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Yiv) For the first 2 =porta required under thu pare- 
graph, an identification of the plana requited under ruch 
subsection (b) that the Secretary expctts to mabmit in the 

nod following submission of the report 
rhall rubmit a report under 
l2 month after the data 

Fed& Facility COarptiaDob Act of 
1992, 24 m o n h  after ruch date, and 36 moathr .Rar mach 
date.". 
(2) The table of contenta for subtitle C of the Solid Waata 

Die aal Att (contained in d o n  1001) ia amended by adding 

SCC. 3021. M i d  wamu invenw rem and pkn-. 

(bl D E F W m o N . ~ o n  1004 of the Solid Waste D~poaal Act 
(42 U.S.C. 6902) t amended by adding at the end the following 
new paragraph: 

141) The term 'mixed w u t d  means w ~ t a  that conhiru 
both h d o u r  waste and rotme, #pedal nuclear, or by-pmduct 
material rubid to the Atomic E n e w  Act of 1954 (42 U.S.C. 
2011 et eeq.). . 
(c) GAO REPOm.- 

(1) REQuxREWm.-Not later than 18 month8 after the 
date of the enactment of thin Act, the Comptroller General 
shall submit to Congress a report on the De arLment of Ener- 

e pmgma in mmplying with section 30 8 l(b) of the Solid 

(2) MAmZRS 2'0 BE lNCU1DED.--The reporC q u i d  under 

73 (A) The Department of Energy'# progre~s in rufmit 
to the Staten or the Administrator of the Environmen 
Protection Agency a plan for each facilit for which a 
Ian in required under rection 302Ub) of x e Solid W u t a  

bispoaai Act and the atatw of Stab or EnvimnmentJ 
ency review and approval of each 8uch plan. 

Protection (B) The 92 epartment of Energy'r progrem in entering 
into ordera nquiring compliance with any such plana that 
have been approved. 

(C) An evaluation of the completeness and ad uncy 
of each euch plan aa of the date of submimion 7 o the 

YPh report required under para 
(D) An identificatton o any recurring pmblem among 

the Department of Ene e eubmitted lana 
(E) A description o $' treatment dnologiea and capac- 

ity that have been developed by the De a m e n t  of Energy 
since the date of the enactment of &a ~ t t  and a b t  
of the wastes that are expected to be hated by ruch 
technologics and the facilities at which the wasten am 
generated or stored. 

% (F) The pmgresr made by the Department of Ene 
in characterizing ita mixed waste atream at each mu 
facilit b sampling and anal is. (d) identification an F analysis of additional actions 
that the Department of Energy must take to- 

such section 3021(b) for all such facilities: 

at tR" e end the following new item: 

aste Dispoaal Act r 
paragraph (1) shall contain, at  a niinimum, the followin 

(i)  complete rubmission of all plans required under 

A-9 April 1W3 
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(ii) obtain the mioption of orders requiring amp& 

(iii) develop mixed wmh tmatment capaaty and 
ana with all such p h ;  and 

technologie!B. 
S E c . 1 0 1 P v B L l C ~  ' 

(a) - ~ . 4 u b t i t l S  C of the Solid Wuts Dispoul Act 
(42 U S C .  6921 et q . 1  ir huther amended by adding at tha 
end the following new meetion: 
SEC. 3021 PUBLIC yE85E19 

'Val W m  CENERARO ON Pmuc VI.IPPPII-Q-~ *us 
warb generated on a public v-1 rhall not be s&& to the 
rbrage, manifest, inspection, or readkeeping requircmenb of thir 
Act until such waate is transferred to rhore f a d  ,.d- 

'(1) the wash is stored on the public vesm 7 for mom 
than 90 daya after the public vessel u placed in meme or 
ir otherwise no longcr in wwicw or 

72) the wa- u trambe--f to another public withia 
the bmbrid waterr of &e Unibd States and ir r b d  on 
such ve!awl or .nother publii v o w 1  for mora than 90 days 
after the dab of transk. 
'(b) COMPVTATXON O t  SFoFucE PERIOD.-For urpoaea of nrb- 

=tion (a), the 90-day period be 'a on the aariier oL 
71) the tiate on whi2  the public vubel on which tb4 

warb WPI generated is p l d  in -we or is othcrwi# no 
longer in mwice; or 

"(2) the date on which the W M ~  ir trannfemd fmm the 
public v a m l  on which the waate WM generated to aaother 
public vessel within the territorial waters of the United S h t w  

and continues, without interruption, M long aa the waate is storad 
on the o n  'nal public v-1 (if in roeewe or not in secrvics) or 
another Xlic v e d .  

'(e) hnmoNs . -For  u q m m  of thir 'section: 

boreboat c h a d  and operated by the United States, or by 
a foreign nation, excapt when the vow1 ir engagd ia 
commerce. 

Y2) The terms 'in reaerd and 'in scMce' have the maan- 
iaga a pliable b those term under &on 7293 and recLiom 
7304 &rough 7308 of title 10, United States Code, and regula- 
tione reecribed under those eectionr. 
'(d) &LATIONSHIP Fo OTHER L~W.-Nothing in thb reefion 

shall be construed M altering or otherwiee atTkctiag the provirionr 
of section 7311 of title 10, United S t a h  codal: 

(b) TECHNICAL AMENDMmt-me table of contenb for &ti& 
C of ouch Act (contained in d o n  1001) b further amended by 
adding at  the end the following new item: 
S.C. m. Mi *rudr.: 
SEC. 107. ~ O N S  

Section 3004 of the Solid W ~ t e  Diepod Act (42 U.S.C. 6924) 
ir amended by adding at the end the following new rubscction: 

'(y) M U N I T I O N S . ~ ~ )  Not later than 6 months after the date 
of the enactment of the Federal Facility Campliance Act of 1992, 
the Administrator ahall propore, f i r  ao~ul t ing with the h h r y  
of Defense and appropriate State 02ficials. replatione identifying 

'(1) The term 'p ug lie veual' mc.Lu a vessel owned or 
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when milihrJr munitions b m e  hatatdour wute for urpoea 
of thb rubtitle and prod for the d e  trmrportation d r t o m g o  
of such W M ~ .  Not later % 24 monrhr rfbr nrch data, and 
after noticd aad opportunity for comment, the Adrninirtrator rhall 
promulgate ruch m atiom. Any ruJt m g ~ h t i o ~  rhpll wure 

Y21 For purporer of thir rubrectioa, the brm 'militazy m d -  
t i o d  iacluder chemical d conventional munitions.'. 
raecloapgDKRAullowNgD~~woIlKs 

(a) AMPIDMEKT.4ubtitle C of the Solid Wub D b p d  Ad 
(42 U.S.C. 6921 et q . 1  M further mended by adding nt the 
end the following new sectiorr: 
'6Ec5o23.nzDEzuLLrowNED~~woRpa 

7a) IN G v w - F o r  purpoaer of d o n  1004(27), b e  phrue 
'but does not rnclude mlid or dibsolved mabri.l in domestic mwagd 
rbd  apply to m y  mlid or dholved matarid introduced by a 
murce into a federally owned treatment worka i& 

71) such mIid or dirrolved mabrirJ t mabject to a 
rtttutment mtandud under section 307 of the F d e d  Wabr 

bollution Control Act (33 U.S.C. 1317). md the murw t in 
72) for n mlid or dholved muted for which 8 

pretreatment standard ha# not been pmmulgated pwuaut  to 
wtion 307 of the Federal Water Pollution Control k t  (33 
U.S.C. 13171, the Adminintrntor has promulgated a rchedule 
for establishing ruch a retreatment standard which would 

7 yeara ahsr the data of enactment of thir d o n ,  rucb atand- 
ard t pmmulgabd on or More the date ertablirhed in the 
schedule, and rRar the effective dab of much rtrndard the 
bource is in compliance with ruch st.adard; 

73) such solid or dissolved material t not covemd by 
paragraph (1) or (2) and in not prohibited from land disposal 
under rubwetione (d), (e), (0, or (g) of d o n  3004 because 
such material has been trented in accordance with d o n  
3004(m); or 

Y4) notwithstanding paragraph (11, (21, or (31 auch d i d  
or dinsolved mabrial ir generatrd by a hotmehold or pemon 
which generates less than 100 kilo s of hazardous waab 
per month unlem such -lid or d i s e o ~ m a t e r i a l  would other- 
wise be an acutely hazardoun waste and subject to shndardr, 
regulationn, or other requirements under thia Act notwithstarid- 
ing the quantity generated. 

owned trtatment works no llutant that u a hazmdoua was& 
'(c) E ~ R c L M E N T . ~ ~ ~ ~ ~ ~ ~  taken to enforce thh d o n  

rhall not require doaura of a treatment worka if the hrurQua 
waste is removed or dcconhminahd m d  ruch removal or d m -  
hmination b adequate, in the discretion of the Adminirtrator or, 
in the case of an authorized State, of the State, to protect human 
health and the environment. 

"(2) Nothing in thio subsection shall be c o ~ h r c d  to prevent 
the Administrator or an authoiited State from ordering the clonve 
of a treatment work if the Administrator or Stab doterminem 
such doeura is ncccsbary for protection of human health m d  the 
environment. 

protection of humln I? ealth and the environment 

complmce with Nch rhndud; 

be applicable to such mli 8 or d i ~ o l v e d  mnbripl not later than 

'(b) PROHZBmON.-It b unlaarful htd- hb 8 f & d y  
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'(3) Nothing in th io  rubeation shall be co~trutd to deet 
any other enforcement authoritier available to the Adminiatrator 
or a State under this rubtitla 

Yd) DEmmoN.-For urporea of thin d o n ,  the trnn %der- 
ally owned treatment wor!d mrrn. f d t y  that ia owned and 
o rated by a department, agency, or ntality of the Federal 
C!%rnrnent treat in^ wastewater, a =%of which ir domatic 
rewage, prior b dwharge in accordmca with pennit hued 
under rection 402.of the Federal Watar Pollution Control Ad. 

'(e) SAVINGS Cuus&.-Nothing in thio &on shall be am- 
rtrued aa affecting any a ment, permit, or adminishtiw or 
an agreement, permtt. or order, that u in arirtence on the data 
of the enactment of this section and that nquirea corrective action 
or cloeure at  a federally owned treatment worb orurlid w u t a  
management unit or facility related b ruch a treatment work". 

(b) TECKNICAL ahCENDWEHT.-'he table of aoatenta for rubtitle 
C of ruch Act (contained in d o n  1001) ir further UIICLLdad by 
adding a t  the end the following new item:. 
S.e 30s. F & d y  owwd hrumnt do. 
S E C . l W . 8 N A u , ~ W N ~ ~ A L P L A N N p l o  

judicial order, or any con %;" ition or requirement contained in auch 

(a) Esrmusmm.-The Administrator of the E n v i r o m t r l  
Protection ency (hereaher refcmd b aa the "Adminiatrabrc) 
and financin ennronmental faalitier. The program rhdl be known 

(1) The Administrator rhall establish n Small Town Environmental 
Planning Task Force which &all be composed of rtpreoentrtiw 
of rmall towns from different a m  of the United States, Federal 
and State governmental agencies, and public interest group. The 
Administrator shall terminate the Task F o m  not later thrn 2 
years after the estabhhment of the Task Fom. 

(2) The Task Force ohall- 
(A) idcntif regulationr develo d pumwnt to Federal 

environmentor r awr which pore r i d a t  compliance problema 
for small ~ W M :  

(B) identify mema b improve the working relatiomhip 
between the Environmental Rotection Agency (hersaRer 
referred to an the Agency) and rmall bwna: 

(C) review proposed re lationa for the protection of the 

could improve the agility of r d l  bwm b comply with 
tegulatione; 

(D) identify means to promote regionalition of cnvirwa- 
mental treatment rystemr and infraetructun -wing amall 
b w ~  to improve the economic condition of ouch rptemr and 
infrastructure; and 

(E) provide much other assistance b the Administrator M 
the Adminbtrator deems appropriate. 
(c) IDEK~F~CATION OF ENVIRONMENTAL REeuIREMEJlrrs.41) 

Not later than 6 months a b r  the date of the enactment of thia 
Act, the Adminiatrator shall publish a list of requiremento under 
Federal environmenkl and public health rbtutea (and the regula- 
tions developed pursuant to such statutes) applicable b mnall 

rhall establis % a program to wist rrnall communitia in pluming 
as the "Smal P; Town Environmental Planning Program". 

(b) SMALL TOWN ENVIRONMENTAL PLANNING TASK FORCE.- 

environmental and ublic r dth and suggest revidom that 
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to-. Not leur than annually, the Adminirtrrtmrhall make ouch -- 
addition8 and deletionr to and fkom the lirt M the Adminietrator 
deem appropriah. 

of the S d  Town Entriton- 
mental Planning hgnun under thu mectictn, implement a pmgmn 
to now mall communitiee of the @tiom identified under 
paragraph (1) and of future regulationr and @menta thugh 
methods that the Adminirtrator determinee to be effdve to &de 
information to the greateat number of UILalf communitim, including 
any of the folloning: 

(2) The Addnbtm tor ahall, ar 

(A) Newpapers urd other priodicah. 
(B) Other n e w  media. 
(C) Trade, municipal, and other d a t i ~ ~  that the 

(D) Direct rmit 
Adminirtntor detenninea to be appropriate. 8 

(d) SMALL 'RWN OmvD6w.-The Admiairtrrtor ohdl 
lieh and r t d  an Omcs of the S d l  Town Om- The otbaa 
rhall provide amistame to rmall bwne in connection with the 
Small Town EnvimnmentaI Planning Program rad other bulrincw 
with the Agency. Each regional omce rhall identify a s d  bm 
contact. The S m d  Town Ombubman and the regional conbeta 
aleo may atmiat larger cornmunitice, but only if first priority u 
given to providing anairt~nce to rmall tomu.. . 

(e) MULTI-MEDU  PERM^.+^) The Adminiatrator rhall con- 
duct a rtudy of wtablkhing a multi-media permitting pro- 
for rmall t o m .  Such evaluation rhdl include an analynir 6 

(A) environmental banefib and liabilitiea of a multi- 
media permitting program; 

(B) the potential of wing ouch a program to amrdinmte 
a rmall town's environmental and public health activitim; 
and 

(C) the legal bnmen, if any, to the wtablirhment 
of much a progrun. 

(2) Within 3 yeam &r the dnta of enactment of thii kt, 
the Administrator rhall report to Congnsr on the rerultr of the 
evaluation performed in accordanob with paragraph (1). Included 
in this report rhall be a de& tion of the activities conducbd 

(0 DmmoN.-For purposer of thio d o n ,  the brm k n d  
tom" meane an incorporated or unincorporated community (U 
defined b the Administrator) with a population of la thrn 2.600 

(g) AmommoN.-Them ir author id  to be .@tad 
the rum of $500,OOO to implement thio d o n .  
SEC. I io. CHIEF PMANCUL OFFICER REPOBT. 

The Chief Financial OfIiccr of each .nktcd agency shall submit 
to Congreee an annual report containing, to the extent practicable, 
a detailed description of the compliance activitier underhken by 
the agency for mixed WM& rtreamr, and an accounting of the 
fines and penaltier impoaed on the agency for violatiom involving 
mixed waste. 

- -  

pursuant to rubsectiom (a) throug R (d). 

individ & 

& \  

t 
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TflZE II-METROPOLITAN W A S g z N E  
TON WASTE MANAGEMENT STUDY 
ACT 

BEC SOL 'aaoRTTTn& 
This title may be ated M the %etmpolitan Wmhingbn Wamte 

bfaaagement Study ActD. 
8 E c t O t n N D I N o B  

The CongrtiuJ fm& that the L96 Sani LandfU. in lartan, 
for maintaining environmental integrity at mcb landfill ia  on &e 
Federal Government, aa well aa the 81 toriu b th% July l981 
1-95 Sanitary Landfill Memorandum of L h n d i a g .  

(a) ENVIRO~~ENTAL I M P ~ ~ c ~  Srmemwr.-Ehwpt M p d d d  
in rubecction (b), in oder  to wure environmental integrity in 
and around propartiea owned b the Government of tha Udbd 
~tatca no expawion afthe 1-95 EL, ~ u r ~ i  r~ be psrmitbd 
or othexwiae a u t h o M  d- . 

(1) an environmental impact rtatement, punuant to t&e 
National Environmental Policy Act, regarding auy nrth pto 
posed expunsion hao been completed and r p p m d  by the 
Administrator; and 

and completing auch 
envimnmentd impact rtatement are -3 (A) from the l~dfill'r 
mxalled ente riw fund ertablirhed purauaat to the July 1981 
1-95 Sanitay%ndfill Memorandum of Undentaading, or (B) 
in aceordance with some other payment formula ba#d on put 
and projected percentage of the juriodictional wage of the land- 
GIl. 
cb) E ~ C E P T I O N . ~ ~ )  Notwithotanding nrbbacrion (I), the 1-95 

Landfill may be expanded for the urporc of the mal &%?? lanned by the parfrea to the July !98l 1-96 Sanitary 
Landfill kernorandurn of Undentandin if ruth monoflll, rubjeet 
to paragraph (2),.u u8ed rolely for d e  dir@ of inchemtor 
M h  from ruch 

(2) The M monohlt n f e d  to in pragra h (1) may be wd 
for the disposal of ootid W M ~  for I manmum o 30 day whenever 

Mourcc recovey facility, or M indncmtor and a maourw 1d~b9- 
my facility, opcrated for or b the partitr b the July 1981 E 
95 Sanitary Lendfill Memorandrum of Undemtanding ir completely 
unavailable becauae of an emergency rhutdown. 

Landf31, including any ~ ~ ~ M O ~ O I U  thereof, rhdl not be available 
to receive or dwpom of muniapal or industrial wmte of any kind 
other than incinerator uh unlcu the conditionr enumerrted in 
rubsection (a) are met. 

(d) GWERAt-NotwithatMdin any other proviaion of thb title, 
the artiea of the July 1981 1-95$anl Landfill Memorandum 
of Jnderrtanding, together with the F 2 era1 Government, rhdl 
continue to be mponrible for maintaining environmental r h b i t  
at the 1-95 Sanitary Landfill, including any expanmion, in a d  
ancc with applicable laws of the United ShW, the Commonwealth 

Virginia, is located on Federal land, and the 3 timab responsibility 

8 E C . n  S ~ Q M R O M Q ~ K T A L . % ~ W ~ ~ A -  

(2) the aosb incurred in condu 

P P*. 

(C) bt lTATION.-Ahr 31, 1995, tha 1-95 
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of Vinia, nnd the local jurirdictioru in which the 1-95 Wtvp 
Landfill ir Located- 
g g C . ) I K D ~ O N B  

For purpogm of thi. title: 
e term ' ' expa~ion~ include8 any development or we, 

after May 31,1991, of any Ian& (other than tbw landa which 
were u8ed M a landfill on or before May 31, 1991) QIlmbd 
b the Government of the Unibd S b h  in and nrouad Iarbn 
Jrginia. for the purpose of, or we ad, rani? b d f i l i  
in accordance with the July 1981 1-95 Sanitary Ian dl Marno 
randum of Undentanding. The term .Ira indudeta vuianam 
or exemptioru fiom any elevation mquirementr relating to had- 
fill 0 p e r a t i 0 ~  ertablirhed by the lawn of the Coponwealth 
of Virginia, or any rubdivhion thereol, in conncctron with my 
nrch lamb uaed on or before May 31,1991. 

(2) The term k& owned by the hoxnxnent of the Unitd 
States" includa M lan& owned b the United Stater, and 
any ouch Ian& wid rcapect to w h i x  thc Governmcnt ~f the 
Dietrict of Columbia han beneficial ownenhip. 

(3) The term 'July 1981 1-95 Sanitary Landfiil Memorra- 
dum of Underatandin meam the document titled "Memoran- 
dum of Underatan r ing 1-95 Resourcs Recovery, Land 
Reclamation, and Recreation Complex" that WM executed July 
22, 1981. and rubecqucntly amended by rupplcmentrl agree- 
mcnb executed before May 31.1991. 

(1) 

Approved October 6, 1992 
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8. APPENDIX - TECHNOLOGY DEVELOPMENT 

8 .1 Introduction 

This appendix supplies details concerning the technology development activities supported by DOE 
in the anx of mixed waste management The information gathering activity which supported the 
production of this part of the Mixed Waste Inventory Report began with a different purpose. A 
mixed waste technology development inventory was proposed to provide a baseline from which 
further development activity needs could be assessed In addition to supplying information for this 
report these data will be used, as originally intended, in future planning. 

Two parts of this appendix are imporcant The more important of the two is the collection of 
technology development summaries. There are 267 summaries collected from several sources, 
which will be described later. The second important part consists of tables which group 
technologies by one several attributes such as target site and cross-complex applicability as well as 
relationship to RCRA BDATs. Shorter tables based on site-specific and BDAT relationships have 
been presented individually in the site chapters encountered earlier in this report. The following 
narrative describes how the technology development data were gathered, the amibutes which were 
used to defrne the technology development activity, and the data base in which this information 
was stored. In addition, the structure and content of the technology development tables will be 
explained. 

8.2 Sources of the Mixed Waste Technology Development 
Data 

The majority of the data collected concerning mixed waste technology development activities 
supported by DOE were found in the Technology Task Plans (TI'Ps) which the OTD uses to 
describe its supported development activities. Of the 267 programs about which information was 
gathered approximately 210 of these were funded by OTD. The rest were supported by a mixture 
of EM-30, EM-40, and DP. The majority of these were EM-30 activities. 

At the beginning of the technology information gathering process a series of questions were 
formulated. The answers to these questions describe important attributes of a technology 
development activity. Information was collected which described 

1. A description of the technology development activity. 

2. A description of the purpose or need for the activity. 

3. Details about the type of waste to which the technology is applicable. 

4. The deliverable product, process, data, etc. at the end of the project 

5 .  Milestones and project schedule. 

This information was the core about which other questions which provided more detail about the 
programs and their goals were structured. A questionnaire which included all of these queries was 
designed. 

Seven field offices were visited by teams with the purpose of gathering information concerning 
site-specific technology development activities. The information gathered during these trips 
concerned, mainly, programs being supported by EM-30, EM40, and DP. During interviews with 
waste management and technology development personnel questionnaires were filled out for each 

B - 1  



- 4 6 9 e k d  technology development activity related to mixed waste. Approximately seventy 
programs were identifed. The information contained in the query fElds of the questionnaire were 
used to fill corresponding data fields in a computer database. The database management software 
is FileMaker Pro ( C I A  Cop.). The information in this database will be upgraded with more 
detail for each of the development activities as the information becomes available. 

General Waste 
Matrix 

Category 

Organic liquids 

. B.3 Technology Development Summaries and Tables 

A stxond data base containing summary infomation was prepared from selected fields of the 
questionnaires as well as from information contained in the OTD TIPS. The important information 
contained in these summaries is a description of the activity, a description of the need, and the 
expected results. Additional information concerning the location of the activity, the site for which 
the development is targeted (if it is site-specific) and its relation to RCRA BDATs is also included. 
An index number (ID: xxx) is also supplied for convenience in referencing individual summaries 
in the database. The collection of these summaries which is found in Section BB provides the best 
overall description of DOE'S Current mixed waste technology development activities. 

An attempt has been made to provide useful ways of examining related groups of development 
activities. As has been Seen in some of the site chapters, site-specific technology development 
activities were presented which targeted site-specific issues. This is one useful grouping. In an 
overall view of Complex-wide waste management issues a grouping of development activities by 
the BDAT to which they rn related can be useN. Since the BDATs are specified for treatment of 
specific wastes, technology developments which relate to a particular BDAT will be useful to 
consider when faced with managing wastes for which that BDAT is specified. Table B-1 is a 
duplication of Table 6 . 5  1 in the body of the repon It is included here as a convenience for the 
reader. The Tables B-2 and B-3 utilize the BDAT acronyms found in Table B-1. 

Tables B-2 and B-3 are further grouped according to the waste matrix addressed by the technology 
under development. Each of these sections is headed by a the relevant portion of Table 6.53 
concerned with a specific waste matrix. As an example, the following appears at the beginning of 
Table B-2 

Waste stream sewwith Matrix RCRA organic RCRA 
numbed subcategories (~KXI disposition treatment inorganic 

SNLdataCall) treatment 

1 Organic liquids Organic destruction INCIN, LLEXT STABLJMERC 
(hag. residue) 

Target Site: Argonne National Laboratory East 
BDAT: INCIN 

T V  .. . 
88 Unvented Thermal procesS for Treatment of ANL Mixed Waste 

BDAT: PRECP 
Tech Area ID: che- 

337 Preparation of a Preliminary Waste Treatment Plan and Installation of a 
Filtration System for nonTRU Mixed Waste 

B - 2  April 1993 



TABLE B-1 

TECHNOLOGY BASED TREATMENT STANDARDS 

Venting of a compressed gas onto an absorbing or reacting medium 
Amalgamation of elemental Hg contaminated with radionuclides using Cu, Zn, N i, Au, or AMGLM 
C 

_. - 

I i Controlled reaction with water for highly reactive organics and inorganics I 
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This example shows that the matrix being considered is organic liquids. Within this matrix 
category Argonne National Laboratory-East is the target of two site-specific technology 
development activities. Etles for these activities are included as well as an indication of the BDAT 
to which they relate. The numbers 88 and 337 are the index number used for referencing these 
individual summaries in the database. 

+ A number of people were involved in scanning the original database in order to relate BDATs to 
technologies. As a result there are some places in these tables where the d e r  may not agree that 
a particular development activity ought to be associated with the BDAT represented in these tables. 
In following versions of these tables these points will be resolved in the database. In the case of 
supporting technologies such as those concerned with characterization or retrieval there were a 
number of BDATs that these technologies could support As a result there numerous instances 
throughout these tables in which a technology development appears several times, associated with 
different BDATs. 

Table B-3 is structured in much the same way as Table B-2. However, the intent of Table B-3 is 
to present those technologies with probable cross-complex applications. The listed target in this 
instance is listed as “cross-complex”. As in Table B-2 the lists are divided by waste matrix. Each 
section once again starts with matrix description of Table 6.5-3. At the end of each cross complex 
section, is a subsection which pxsents the site-specific activities which are deemed to have cross- 
complex implications 

Section BB of this appendix contains the Technology development summaries as well as an index 
to the summary pages. The index is comprised of four sections. These sections are: 

1. Numerical list in ascending order of technology ID number. This list includes the ID 
number, technology development activity title, and the page number for the narrative 
description of that technology development activity. 

2. A list by target site. 

3. A list by alphabetically ordered BDATs 

4. A list by summary functional a r a ,  e.g. characterization, retrieval, final form, etc. 

In a l l  cases the summary ID number appears on the left of the title for the activity. 

B.3.1 Site-Specific Technology Development 

In the following Site-Specific and Crosscomplex Technology Development Treatability Summary 
Tables, Table B-2 and Table B-3, the general waste matrix categories are presented at a more 
summary level than in Chapter 6. Organic debris is included in the Organic solids, sludges and 
debris category. Inorganic debris and soils are included in the Inorganic solids, sludges, soils and 
debris category. Reactivddangerous and inherently hazardous axe included in the Other category. 
However, the general waste matrix categories presented here for grouping technology development 
activities are consistent with those in Chapter 6, and will serve as the basis for more detailed future 
evaluation. 

The following Site-Specific Technology Development Treatability Summary, Table B-2, lists 
technology development activities which are potentiallv applicable to the treatment standards and 
BDATs identified in Chapter 6.0. Additionally, crosscutting technology development activities not 
assigned to treatability groups or BDATs are listed. The tables also include, and explicitly identify, 
technology development activities that do not link to specific BDAT RCRA treatment functions, but 
provide other supporting functions necessary for treatment systems. Where BDAT is indicated as 

. .  
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B - 4  April 1993 



L * 4695 

General Waste Waste stream setdwith Matrix RCRA organic RCRA 
Matrix numbered subcategaries (6rom disposition treatment inorganic 
Category SNL data call) treatment 
Organic liquids 1 Organic liquids Or@cdesmMion INCIN,LLEXT, STABLJMERC ' 

(inoa. residue) 

NA, or is blank, the technology development activity does not link to specific BDAT RCRA 
treatment functions, but is intended to provide other supporting functions. 

TABLE 8-2 

S ITE-S PECl FI C TECH NO LOGY D EVE LO PM ENT TR E ATA B I LlTY 
SUMMARY 

Implementation 

B - 5  
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S S -  . TABLE 8-2 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t 1 n u e d) 

de--AT . .. 

ID:- . .  BDAT NA 

4 Compositional characterization OR LDR FFCA Treatment Development and 
Implementation, and 

Target Site: Lawrence Livermore National Laboratory 
BDAT: CHOXD 

Tech ID: waste des- .. . 
39 UV/H202 Oxidation of MW 

Tech Area u): waste destructio-hzahqg . .  . BDAT: INCIN 

3 
33 

33 

40 CeramicWasteFormsLLNL 
69 

40 Ceramic Waste Forms LLNL 
69 

Molten Salt Destruction of Hazardous and Mixed Wastes 
Wet Oxidation of Ion Exchange Resins 

Wet Oxidation of Ion Exchange Resins 

BDAT: WETOX 

BDAT: HLVIT 
ID: 

Immobilization of Wastes in Ceramics 
BDAT: STABL 

ID: 

Immobilization of Wastes in Ceramics 

BDAT: NA 
a ID: f- 

32 Multiple Sensor Integration for Material Segregation-1 
Target Site: Los Alamos National Laboratory 

BDAT: CHOXD 
Summarv . TechArea ID: waste destructio n & stab ilizatim 
414 DelphiDETOX 

BDAT: IMERC 
Tech Area ID: w- .. . 

414 Del~hiDE3'0X 
BDAT: INCiN 

T-a ID: w-ction & .. . 
87 Two-stage PBWSDP for LLMW 
414 D e l p h i ~ ~ X  

BDAT: WETOX 
arv Tec h Area ID: waste d e m t i o n  & .. . 

.- .. 
414 DelphiDETOX . . \  

. . .  loDme nt acQvihes that do not hnk to SE& BDAT RCRA treatment functiogs 

. .  BDAT: NA 
Summaw Tech A m i  ID: charactenzahon 
127 Robotic NDA & Analytical Sample Characterization 

B - 6  April 1993 



TABLE 8-2 c 469 5 
SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 

SUMMARY 
(Continued) 

T W m o t h e t  
1. Replacement of Glovebox Gloves with Non-Hazardous Alternative 
2. CLS-1 waste Minimiza t iomtigation Plan 
3. Nuclear Reactor Fuel Reprocessing 
4. Waste Characterbation 

89 

Tech psEa IT): was- . .  . . 
123 EXCEL 
126 Supercritical Fluid Carbon Dioxide to Replace Chlorocarbon Solvents for Cleaning 

Plutonium 
Target Site: Oak Ridge National Laboratory (X-10) 

Technology d e v b  ment acn 'vities that do not link to sma 'fic BDAT RCRA treatme nt f u n c h o ~  

BDAT: NA 
T m  ID: re- 

10 Sludge mobilization and transport 
Target Site: Rocky Flats 

BDAT: CHOXD 

6 
137 Catalytic Chemical Oxidation 

365 

202 Real-Time Emission Monitoring 

6 
134 
137 Catalytic Chemical Oxidation 
201 
365 

Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LLNL) 

Mediated Electrolytic Oxidation (MEO) Alternative (PNL) 
BDAT: INCIN 

Tech Area n>: 0- 

Tech Area ID: w- & s m  .. . 
0 

Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LLNL) 
Thermal Treatment Process UnitFluidized Bed 

Packed-Bed Reactor/Silent Discharge Plasma (PBWSDP) 
Mediated Electrolytic Oxidation (MEO) Alternative (PNL) 

BDAT: HLVIT 
Summary Tech Area ID: final forq 
135 Microwave Solidification 

BDAT: STABL 
Summary Tech Area ID: final fom 
135 Microwave Solidification 
136 Cement Solidification of Sludge, Salts and Ash (Crup Compliance) 

Target Site: Sandia National Laboratories (Albq) 
BDAT: BIODG ' 

BDAT: STABL 

S u m w  Tech Area ID: cQatainma 
198 

Summarv Tec h Area ID: containmea 
198 

Los Alamos Program for Baniers and Post Closure Monitoring 

Los Alamos Program for Barriers and Post Closure Monitoring 
Target Site: Savannah River 

BDAT: BIODG 
Summarv Tec h Area ID: offqg tech nolqgy 
328 Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 

B - 7  April 1993 



469 - TABLE 8-2 
7 /  
/ SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 

SUMMARY 
(Con t I n u e d) 

Off Gas Treatment 
BDAT: CHOXD 

ID: 
-monstration for Cleanup of Organics in Soils and at Non Arid Sites; 

Off Gas Treatment 

360 Destruction of HAZMXEDmU waste - organic material oxidation process 

328 Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 

352 Off-gas treatment studies 
353 Hazardous metals transport in incinerators 

295 Cold Plasma Destruction of Savannah River Off-Gas VOCs 
302 Pulsed Ultraviolet Irradiation Gas-Treatment Technology 
313 High Energy Corona for Destruction of VOCs in procesS Off-Gases 
354 Rotarykilnsealtests 
360 Destruction of HAZMXEDmU waste - organic material oxidation process 

TD: waste demction 
350 Electron beam treatment of MLLW 

Tech Area ID: o m  technologv 
353 Hazardous metals transport in incinerators 

T e u  ID: 
349 Immobilization studies 

Tech Area ID: f a  
349 Immobilization studies 

328 

BDAT: INCIN 
aDo- 

Tech &ID: w- & s- . .  . 

.. . BDAT: WTRRX 

BDAT: RMETL 

BDAT: HLVIT 

BDAT: STABL 

BDAT: CARBN 
T u r n -  

Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 

mmam Tech Area ID: w w  . .  . . BDAT: NA 

355 CIF related waste minimization activities 

026 
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469 5 
SITE-~  PECI FIC TECH NO LOGY DEVE LOPM E ~ T  TREATABILITY 

TABLE 8-2 -- 
SUMMARY 
(Conti nued) 

General Waste Waste stream sewwith Matrix RCRA organic RCRA 
Matrix numbered subcategories (horn disposition treatment inorganic 
Category SNL data caul treatment 
Aqueous liquids 2 Aqueous liquids Evaporation, ion- WEIOX, PRECP, CHRED, 

exchange CHOXD, CARBN RMERC, STABL 
F 

. .  BDAT: NA 
Summaw Tech Area ID: c- 
146 

m T e c h A r e a I D : r e w  
149 
a m  mary Tech Area ID. . svs$m analvsh 
264 
268 

28 1 Comprehensive SludgdSupemte DT&E 

UST Integrated Instrument Platform for In-Situ Characterization 
of Tank Wastes [new title pending] 

UST Simulants for Retrieval Tasks 

UST: Tank Waste Processing Analysis 
Advanced Chemical Separation: Simulation of Performance of Unit Operations and 
Systems of Such Operations proposed to effect Advanced Chemical Separation of 
Hanford Waste Streams 

Target Site: Idaho 
BDAT: RMETL 

- 

Tec- I'D: c- 
340 

345 Treatment of sodium-bearing HLLW 

Summ arv Tech Area ID. - n  fi al form 
345 Treatment of sodium-bearing HLLW 

Summarv . Tech Area ID: M fom 
345 Treatment of sodium-bearing HLLW 

Treatment of mixed heavy metal waste 

BDAT: HLVIT 

BDAT: STABL 

B - 9  
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TABLE 6-2 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t i n ue d) 

Target Site: K-25/Y-12 Plant (Oak Ridge) 
BDAT: HLVIT 

T u I D : n  
9 Fmal Waste Form Stabilization, LDR FFCA Treatment Develoument and 

Implementation 

Final Waste Form Stabilization, LDR F'FCA Treatment Development and 
Implementation 

BDAT: STABL 
Tech 

9 

d e v M  BJMT- . .. 

m:- . .  BDAT: NA 

4 Compositional characterization OR LDR FFCA Treatment Development and 
Implementation, and 

Target Site: Lawrence Livermore National Laboratory 

T U I T l : r n  

T w I D : -  

.. . BDAT: CHOXD 

BDAT: HLVIT 
39 UV/H202 Oxidation of MW 

40 Ceramic Waste Forms LLNL 
69 

40 Ceramic Waste Forms LLNL 
69 Immobilization of Wastes in Ceramics 

Target Site: Los AIamos National Laboratory 

Immobilization of Wastes in Ceramics 
BDAT: STABL 

BDAT: CHOXD 

BDAT: INCIN 

Tech Area ID: 
23 Treatment of Electroplating Wastes. 

Summary Tech h a  ID 
87 Two-stage PBWSDP for LLMW 

.. . : waste destruchon & 

414 DelphiI%I'OX 

86 Nitric Acid Recycle 

23 Treatment of Electroplating Wastes. 
11 1 

113 
116 

BDAT: RCORR 

BDAT: RMETL 

TechbID:- . ra 

T-ID: ch- 

Extraction System for Removal of Radioactive and Hazardous Metal Ions From 
Aqueous Waste Streams. 
Advanced Testing Line for Actinide Separations (ATLAS) 
Water-soluble, Chelating Polymers for Toxic Metal-Ion Separation 

'0 2. di B -  10 April 1993 



TABLE 8-2 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY $L I 

SUMMARY 
(Continued) 

de- a c h w  do not . . .  BDAT RCRA 

Tech &a ID: c- 
Robotic NDA & Analytical Sm~le characterization 

. .  BDAT: NA 

127 

89 1. Redacement of Glovebox Gloves With Non-Hazardous Alternative 
2. ca-1 waste M i n h h t l  'onh4itigation Plan 
3. Nuclear Reactor Fuel Reprocessing 
4. Waste Characterization 

BDAT: NLDBR 

124 Hydrochloric Acid Recycle 
Target Site: Rocky Flats 

Tech Area ID: w- 

Tech Area ID: w- 

Tech &ea ID: 

.. . BDAT: CHOXD 

BDAT: INCIN 

BDAT: STABL 

6 

6 

132 
136 
277 Polymer Solidification 

Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LLNL) 

Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LLNL) 

Cement Solidification (Solar Pond Cleanout) 
Cement Solidification of Sludge, Salts and Ash (CTMP Compliance) 

.. . 

Target Site: Sandia National Laboratories (Albq) 
BDAT: BIODG 

BDAT: STABL 

S u m m e  Tech Area D: co- 
198 

Summarv Tech Area ID: c o e  
198 

Los Alamos Program for Barriers and Post Closure Monitoring 

Los Alamos Program for Barriers and Post Closure Monitoring 
Target Site: Savannah River 

BDAT: BIODG 
Tech ID: offw technologv 

328 

S u m m e  T e c l u b a  ID: waste destructipn 8~ suiuhmn 
305 Soil Bioreactor Studies 

328 

Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment .. . 

BDAT: CHOXD 
Tech Area ID: o v n o l q g y  

Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 

Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 

BDAT: INCIN 
1 

328 
,q fi 
c.. _. t * 
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TABLE 8-2 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con ti nued) 

BDAT: HLVIT 

BDAT: STABL 

BDAT: CARBN 

Tech Area m: final 
349 Immobilization studies 

349 Immobilization studies 

328 

ID: 

Tech Area ID: 
Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 

B -  12 April 1993 
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TABLE 8-2 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t i n ued) 

General Waste 
Matrix 
Category 
Organic solids, 
sludges and 
debris 

Waste stream sewwith 
nlrmberedwbcategaries(fiom 
SNL data cau) 
Homogeneous organic 
solids 
3 Organic sludges/ 
Particulates 

Organic Debris 
6 Organic Debris 

rarget Site: Fernald 
BDAT: HLVIT 

Matrix 
disposition 

RCRA organic 
treatment 

INCIN. CHOXD, 
(applied to ex- 
washorleachate) 

same - applied to 
extract, wash or 
kachate 

RCRA 
inorganic 
treatment 

STABL, RMERC 
( i .  residue) 
CHRED. CARBN 

etc.) 
~aqueouswaspes. 

e Target Site: Hanford 

T w a  ID: w- & s m  .. . 
56 Minimum Additive Waste Stabilization (MAWS) 

BDAT: NA 
ID: c- . .  

146 UST Integrated Instrument Platform for In-Situ Characterization 
of Tank Wastes [new title pending] -- 

Summarv Tech Area ID: retrievd 
149 UST Simulants for Retrieval Tasks 
Summarv Tech Area ID: svstem anal- 
264 
268 

281 Comprehensive SludgelSupernate DT&E 
377 

UST: Tank Waste Processing Analysis 
Advanced Chemical Separation: Simulation of Performance of Unit Operations and 
Systems of Such Operations proposed to effect Advanced Chemical Separation of 
Hanford Waste Streams 

Wicient Separations Processes Integrated Program - Comprehensive 
SludgdSupernate R&D 

Target Site: Idaho 
BDAT: HLVIT 

Summary Tech Area ID: final forrq 
344 Immobilization of calcine HLW 

Summarv Tech Area ID: final fom 
341 

BDAT: MACRO 

Lead macroencapsulation (Support of the Radioactive Waste Management Complex 
(RWMC)) 

B -  13 April 1@3! * 
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TABLE 8-2 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Conti n ued) 

BDAT: STABL 

342 Sulfur polymer cement immobilization 
Target Site: K-25N-12 Plant (Oak Ridge) 

BDAT: HLVIT 

9 Final Waste Fom Stabilization, LDR FFCA Treatment Development and 
Implementation 

Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Implementation 

BDAT: STABL 
Tech A m  ID: final fogn 

9 

devel- a c t ~ w  do BDAT RC- . . .  

T m : -  . .  BDAT: NA 

4 Compositional characterization OR LDR FFCA Txeatment Development and 
Implementation, and 

Target Site: Lawrence Livermore National Laboratory 
BDAT: CHOXD 

des- .. . 
39 W/H202 Oxidation of MW 

BDAT: INCIN 

3 
25 Wet Oxidation C-21Muc. Ind. 
33 

Molten Salt Destruction of Hazardous and Mixed Wastes 

Wet Oxidation of Ion Exchange Resins 
BDAT: WETOX 

25 Wet Oxidation C-2 1Muc. Ind. 
33 

Summary Tech Area ID: final fom 
40 Ceramic Waste Forms LLNL, 
69 

40 Ceramic Waste Forms LLNL 
69 

Wet Oxidation of Ion Exchange Resins 
BDAT: HLVIT 

Immobilization of Wastes in Ceramics 
BDAT: STABL 

ant Tech Area IQm f o m  

Immobilization of Wastes in Ceramics 

devq-fl achvI&&lt  do not . .. BDAT RCRA 

Summaxy Tech A m  
. .  BDAT: NA 

ID: charactenzahon 
65 

32 
Summaxy Tech Area ID: r o b o h  
64 Automated Glovebox Processing 
122 

Whole Barrel Survey and Segregation 

Multiple Sensor Integration for Material Segregation- 1 

Multiple Sensor Integration for Material Segregation-2 

mam Tech Area ID: front e nd hand ling 

.i\ t 4 .  032 B -  14 
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TABLE 8-2 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Continued) 

Target Site: Los Alamos National Laboratory 

419 Biodegradation of nitrated rags 

414 DelphiDETOX 

414 DelphiDEToX 

BDAT: BIODG 
Tech Area ID: che- 

BDAT: CHOXD .. . 

BDAT: IMERC .. . 

am:w- 

truchon & s m  

BDAT: INCIN 
S u m m y  Tech h a  ID: waste destruction & 
87 Two-stage PBWSDP for LLMW 

ilizatiqn 
* 

204 
414 DelphiDEIOX 

414 D e l p h i D m X  

116 

ElectronrBeam Waste Treatment Test Bed 

Tech Area ID: w- .. . BDAT: WETOX 

BDAT: RMETL 
S u m m m  Tech AmJD: ch- PhY- 

Water-soluble, Chelating Polymers for Toxic Metal-Ion Separation 

Tech Area IT): 

Tech Area ID: waste mmunizmou 

. .  BDAT: NA 

127 Robotic NDA & Analytical . .  . Sample . Characterization 

94 Reuse, Recycling, and Decomposition of Calcium Chloride . 
123 EXCEL 

Target Site: Oak Ridge National Laboratory (X-10) 

mhwJQ2.Y de 'fic BDAT RCRA t r e a t m m  velonment actwtres that do not link to e . .. 

BDAT: NA * ID. * 

10 Sludge mobilization and transport 
Target Site: Rocky Flats 

.. . BDAT: CHOXD 
a I1): &structm~ & s a d  

6 
137 Catalytic Chemical Oxidation 
365 

Summary Tech Area ID: OffPas tec hnology 
202 Real-Time Emission Monitoring 
Summary Tech Area ID: waste destruction & stab ilization 
6 
134 
137 Catalytic Chemical Oxidation 
365 

Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LLNL) 

Mediated Electrolytic Oxidation @EO) Alternative (PNL) 
BDAT: INCIN 

Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LLNL) 
Thermal Treatment Process Unit/Fluidized Bed 

Mediated Electrolytic Oxidation (MEO) Alternative (PNL) 
B -  15 
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v TABLE 8-2 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con tin ued) 

BDAT: HLVIT 

BDAT: STABL 

Tech Area ID: 
135 Microwave Solidification 

132 
135 Microwave Solidification 
136 
277 Polymer Solidification 

Target Site: Savannah River 

Summarv Tech h a  ID: waste destruction & stab i h z a m  
360 

352 Off-gas matment studies 
353 

295 
354 Rorarykilnsealtests 
360 

359 

353 Hazardous metals u=erators 

349 Immobilization studies 

349 Immobilization studies 

ID: 
Cement Solidilkation (Solar Pond Cleanout) 

Cement Solidification of Sludge, Salts and Ash (CTMP Compliance) 

.. . BDAT: CHOXD 

BDAT: INCIN 
Destruction of HAZ/MIXED/TRU waste - organic material oxidation process 

am:- 

Hazardous metals transport in incinerators 

Cold Plasma Destruction of Savannah Ever Off-Gas VOCs 

Destruction of -RRU waste - organic material oxidation process 

Destruction of HAZ/MIXED/TRU waste - removing plutonium oxide 

T S  .. . 

Tech Area ID: 

Tech Area ID: o 

BDAT: RMETL 

BDAT: HLVIT 

BDAT: STABL 
Tech Artxi Ir): final & 

Techno low de velopment aCh 'vities that do not link to SIX - cificBDATRC RA treatme nt funcnong 

Summary Tech Area ID: ch- 
BDAT: NA 

3 19 
. .  

Fiber Optic Sensor and Analysis for the Integrated Demonstration for Cleanup of 
Soils and Groundwater in Non-Arid Sites 

B -  16 April 1993 



i IrC -. 4695 
t w 

TABLE 8-2 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t i n ue d) 

General Waste 
Matrix 
Category 
Inorganic 
sollds, sludges, 
soils and debris 

Waste stream setdwith 
numbemlsubcategories(hn 
SNL data call) 
Homogeneous inorganic 
solids 
4 Inorganic sludges/ 
Farti- 
5 cemented solids 

Soi l s  
9 Soils with d O %  Debris, 
10 Soils 
Debris 

8 Heterogeneous D e b  
7 Inorganic Debris 

Matrix 
disposition 

same 

RCRA organic 
treatment 

same 

same 

RCRA 
inorganic 
treatment 

STABL, RMERC 
(ii.residue) 
CHRED. CARBN 
(aqueo~WaShes. 
etc.) 
same 

same 

Target Site: Fernald 

n e n t  
410 Soil Washing Treatability Study 

56 

410 Soil Washing Treatability Study 

410 Soil Washing Treatability Study 

BDAT: RMETL 

.. . BDAT: HLVIT 
a ID: waste -Chon 

Minimum Additive Waste Stabilization (MAWS) 
BDAT: PRECP 

Tech Area ID: 

BDAT: NEUTR 
Tech Area ID: chemical 

Target Site: Hanford 

hnology devel- do not link WDecif IC SPAT RCRA treatment functlo nS 
. . .  

Tech Area ID: c h m n z a h Q n  
UST Integrated Instrument Platform for In-Situ Characterization 
of Tank Wastes [new title pending) 

Tech Area ID: re- 
UST Simulants for Retrieval Tasks 

mmarv Tech Area ID: svstem ana lvs~  
UST: Tank Waste Processing Analysis 
Advanced Chemical Separation: Simulation of Performance of Unit Operations and 
Systems of Such Operations proposed to effect Advanced Chemical Separation of 
Hanford Waste Streams 

Efficient Separations Processes Integrated Program - Comprehensive 

. .  BDAT: NA 

146 

149 

264 
268 

28 1 Comprehensive SludgdSupemate DT&E 
377 

B -  17 April 'y) 3 5 
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IC - "4695 TABLE B-2 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t 1 n ue d) 

SludgdSupernate R&D 
Target Site: Idaho 

BDAT: HLVIT 

BDAT: MACRO 
370 

341 

Pyrochemical procesS for ICPP HLW Calcine 

L a d  macroencapsulation (Support of the Radioactive Waste Management Complex 
(RWMC)) 

ID: 

BDAT: STABL 

342 Sulfur polymer cement immobilization 
Target Site: K-25/Y-12 Plant (Oak Ridge) 

BDAT: DEBRIS 
T u r n -  

ID:-*- . t 

11 

11 

11 

9 

Thermal Desorption, LDR FFCA Treatment Development and Implementation 

Thermal Desorption, LDR FFCA Tmtment Development and Implementation 

Thermal Desorption, LDR FFCA Treatment Development and Implementation 

Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Im plementation 

Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Implementation 

BDAT: RMERC 

BDAT: RORGS 

BDAT: HLVIT 

- 

Tech Area ID: 

BDAT: STABL 
Tech Area ID: final fom 

9 

TXhQlQP d e v e e e  
. .. 

. .  BDAT: NA 
arv Tech Area ID: chwtenzaQon 

4 Compositional characterization OR LDR FFCA Tmtment Development and 
Implementation, and 

Target Site: Lawrence Livermore National Laboratory 
BDAT: HLVIT 

Tech 
40 CeramicWasteFormsLLNL 
69 

Summarv Tech Area ID: final forq 
40 Ceramic Waste Forms LLNL 
69 

Immobilization of Wastes in Ceramics 
BDAT: STABL 

Immobilization of Wastes in Ceramics 

B -  18 April 1993 
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TABLE 8-2 
1 ,  - 4695 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Cont i nued) 

develo-achvihes that do not link to &fic BDAT RCRA trea- . . .  

. .  BDAT: NA 
n- 

65 

32 

64 Automated Glovebox Processing 
122 

Whole Barrel Survey and Segregation 

Multiple Sensor Integration for Material Segregation-1 

Multiple Sensor Integration for Material Segregation-2 

T u r n : -  

Tech Area ID: robotics 

Target Site: Los Alamos National Laboratory 
BDAT: RMETL 

Summarv T e c h A c h e m i c a l a m e a  
105 
116 

105 

Oxygen sparge of spent pyrochemical salts. 
Water-soluble, Chelating Polymers for Toxic Metal-Ion Separation 

Oxygen sparge of spent pyrochemical salts. 

BDAT: DEACT 
TechAreaD- 

~ . . . ~  - . .. . . . . .  ~ . .  

developnent a c h w h w  do e to @ BDAT RCRA . .. 

BDAT: NA 
Tech Area ID: othg 
1. Replacement of Glovebox Gloves with Non-Hazardous Alternative 
2. CLS-1 waste Minimiza tioWtigation Plan 
3. Nuclear Reactor Fuel Reprocessing 
4. Waste Characterization 

Target Site: Oak Ridge National Laboratory (X-10) 

89 

. . .  ment aCtIWheS that do not h k  to &- 
BDAT: NA 

SummIvTech Atea ID: chemical W i c a l  treatrneu 
12 Process to Salt Cake 

Target Site: Rocky Flats 
BDAT: INCIN 

BDAT: RORGS 

BDAT: LLEXT 

BDAT: HLVIT 

BDAT: STABL 

Summarv Tec h Area ID: offeas - tech nolopy 
202 Real-Time Emission Monitoring 

S S m h l & s i c a l  treatment 
138 Surface Organic Contaminant Removal 

Summarv Tech h a  ID: chemicalysical treanuu 
138 Surface Organic Contaminant Removal 

Summarv Tech Area TD: final f o n  
135 Microwave Solidification 

Summaw Tech Area ID: final fom 
132 Cement Solidification (Solar Pond Cleanout) 
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- 4695 TABLE 8-2 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(C ont i n ue d) 

135 Microwave Solidifcation 
277 Polymer Solidification 

Target Site: Sandia National Laboratories (Albq) 
BDAT: BIODG 

Tech 
198 Los Alamos Program for Barriers and Post Closure Monitoxiug 

hnolow develoDment achvmes that do not link to 

BDAT: NA 

273 

272 

. .. BDAT RCRA treatment functions 

Tec- ID: ch- . .  
On-site Analysis of Metals Using ASV 

Detection and Quantification of High-2 metals with X-Ray Fluomcence 
arv Tech Area ID: charactenzaaon He.Pb.Cr.Mb.Cd . .  

- 

Target Site: Savannah River 

Tech Area ID: w- & 
305 Soil Bioreactor Studies 
321 TCE/PCE VEGETATION DEMONSTRATION 

352 Off-gas treatment studies 
353 

354 Rotarykilnsealtests 

Summary Tech Area ID: c h e w h v s i c a l  
359 

Tech Area ID: 0- 
353 

Tech A= ID: 
167 
349 Immobilization studies 

Summarv Tec h A m I D  : final fom 
358 Lead Macroencapsulation 

Summary Tech Area ID: final fm 
167 
349 Immobilization studies 
356 

.. . BDAT: BIODG 

BDAT: INCIN 
ID: 0- 

Hazardous metals transport in incinerators 
Tech Area ID: w- .. . 

BDAT: RMETL 

Destruction of HAZ/MIXED/TRU waste - removing plutonium oxide 

Hazardous metals transport in incinerators 

Waste Form and Vitrification procesS Development for Mixed Waste 

BDAT: HLVIT 

BDAT: MACRO 

BDAT: STABL 

Waste Form and Vitrification procesS Development for Mixed Waste 

Waste form for CIF Ash 

038 
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TABLE 8-2 

SlTE-S PECl FIC TECHNOLOGY DEVELOPMENT TREATA BlLlTY 
;9@ 

SUMMARY 
(Continued) 

General Waste 
Matrix 
Category 
Other wastes 

Waste stream sewwith 
numbered subcategories (from 
SNL data call) 
Lab Packs 
11 Lab Packs with Metal, 
12 Lab Packs without Metal 

Reactivddangerous 
13 Reactive Metals, 
14 Explosives 
15 Compressed Gases 
Inherently hazardous 
16LiquidMercury, 
17 Elemental Lead, 
18 Beryllium Dust, 
19 Baaeries 
Mlsc. Other 
wother 

Matrix 
d is p osi t io 

Extract,wash, 
kadLM 
immobilizeand 
direadispose 
same 

same 

RCRA organic 
treatment 

DEACT, WTRRX, 
RCGM. ADGM 

RCRA 
inorganic 
treatment 
STABL, RMERC, 
cHRED,RMETL 

STABL. DEACI' 

Target Site: Argonne National Laboratory East 
BDAT: RMETL 

ID: atnaent 
257 Resin Exchange 

Target Site: Idaho 
BDAT: AMLGM 

BDAT: STABL 

rn: 
339 Elemental mercury amalgamation 

343 
T e u  ID: 

Target Site: K-25N-12 Plant (Oak Ridge) 
Iron enriched basalt (EB) waste forms and processing 

BDAT: HLVIT 
Tech ID: 

9 Final Waste Form Stabilization. LDR FFCA Treatment Develoument and 
Implementation 

Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Implementation 

BDAT: STABL 
T e w  ID: final fonn 

9 

Target Site: Lawrence Livermore National Laboratory 
BDAT: HLVIT 

Tech ID: 
40 Ceramic Waste Forms LLNL 
69 Immobilization of Wastes in Ceramics 

BDAT: STABL 
Tech Area lD: f- 

40 Ceramic Waste Forms LLNL 
69 Immobilization of Wastes in Ceramics 

J 
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4695 TABLE 8-2 

SITE- S P EC I FI C TECH NO LOGY D EVE LO PM ENT TR E ATA B I LlTY 
S U M M A R Y  
(Con t i n ued) 

BDAT RCRA tre- 

Tech ID: -ten- 
65 

T- TD: rob& 
64 Automated Glovebox Processing 

. .  BDAT: NA 

Whole Barrel Survey and Segregation 

Target Site: Los Alamos National Laboratory 

Oxidation process for depleted uranium 
Summiyr Tech Area ID: &&al D h v m  
22 
23 Treatment of Electroplating Wastes. 

23 Treatment of Electroplating Wastes. 

116 CAI Vitrification 

22 
Sumwiry Tech Area D: final fom 
416 CAI Vitrification 

BDAT: CHOXD 

BDAT: RMETL 

BDAT: HLVIT 

BDAT: STABL 
T$ 

Oxidation process for depleted uranium 

d e v e l o D m  a c o Q A T  . .. 

BDAT: NA 
Tech Area JD: other 
1. Replacement of Glovebox Gloves with Non-Hazardous Alternative 
2. CLS-1 Waste Minimization/Mitigation Plan 
3. Nuclear Reactor Fuel Reprocessing 
4. Waste Characterization 

Automated Retirement and Integrated Extraction System (ARIES) 

89 

inimizatia Summarv Tech Area ID: waste m 
108 

BDAT: NLDBR 

Target Site: Rocky Flats 
BDAT: INCIN 

BDAT: STABL 

T e c m a  ID: o w  

Tech A m  ID: fin- 

202 Real-Time Emission Monitoring 

277 Polymer Solidification 
Target Site: Sandia National Laboratories (Albq) 

BDAT: STABL 
Summary Tech Area ID: contai nment 
207 Geochemical Controls on Chromium Mobility 
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TABLE 8-2 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Continued) 

BDAT: NA 

218 
273 

272 

Neutron Activation Logging System for the M\KLID 
On-site Analysis of Metals Using ASV 

Detection and Quantifkation of High-2 metals with X-Ray Fluorescence 
Tech Area ID: chwtenzauon yggb.Crh.Sb.Cd . .  

Target Site: Savannah River 
BDAT: BIODG 

Summary Tech Area ID: oE@s technology 
328 Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 

Off Gas Treatment 

Tech ID: 
Integrated D e r n o n s w u p  of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 

328 Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 

352 Off-gas treatment studies 
353 Hazardous metals transport in incinerators 

359 Destruction of HAz/MIxED/TRU waste - removing plutonium oxide 

353 Hazardous metals transport in incinerators 

349 Immobilization studies 
351 Waste form evaluation 

Summarv Tech Area ID : final fom 
35 1 Waste form evaluation 
358 Lead Macroencapsulation 

ical phvsical treatmea Summarv Tech Area ID: chem 
357 Silver saddle treatment 

349 Immobilization studies 
35 1 Waste form evaluation 
356 

Summarv Tec hAreaID : off= tec hnolop y 
328 

BDAT: CHOXD 

328 
- - BDAT INCIN 

Summarv Tech Area o w  technolo!?Y 

Tech Area ID: chem ical phvs ical 
BDAT: RMETL 

BDAT: HLVIT 

BDAT: MACRO 

BDAT: STABL 

Tech Area ID: final fom 

Waste form for CIF Ash 

Integrated Demonstration for Cleanup of Organics in Soils and atfvQn Arid Sites; Off Gas Treatment .,u 

BDAT: CARBN 
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TABLE 8-2 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 4698 
SUMMARY 
(Con t f n u e d) 

Target Site: K-25rn-12 Plant (Oak Ridge) 
BDAT: INCIN 

T W  ID: 
14 C l e a n a b l e s t e e l W ~  

Target Site: Los Alamos National Laboratory 
BDAT: RLEAD 

85 

105 

24 
85 

105 

24 

Decontamination and Recycling of Lead Bricks 

Oxygen sparge of spent pyrochemical salts. 

T S f  9 m - e ~  
Controlled reaction of w a t e r - d v e  wastes 
Decontamination and Recycling of Lead Bricks 

Tech Area ID: 
Oxygen sparge of spent p p h e m i c a l  salts. 

Tech Area TD: c- 
Controlled reaction of water-reactive wastes 

BDAT: RMETL 

BDAT: STABL 

BDAT: D U C T  

BDAT: NEUTR 

d e v e l o w  do no- BDAT RCRA . .. 

BDAT: NA 
Tech Area ID: sy- 

415 Process Modeling-Mixed Waste Treatment 
BDAT: NA 

Summarv Tech Area ID: meal laboratories 
18 1 EPA Validation of DrototYDe individual SLMs 
219 
385 
386 
387 
388 
389 
390 
391 
392 
393 

,,.?&. 394 
395 
396 
397 
398 
399 
400 
4 0 1  
402 

. ;p 

, . a  o n 3  ’ .  :. 

~nalytical Service &gra;n’ 
National Sample Management and Tracking System 
National Sample Management and Tracking System - RL 
National Sample Management and Tracking System - AL, 
National Sample Management and Tracking System - RL 
National Sample Management and Tracking System - SR 
Methods Modification-Adapting SW-846 Methods for Mixed Waste Analysis 
Methods Modification-Adapting SW-846 Methods to Mixed Waste Analysis 
Methods Modification 
Field Analyses Methods 
Field Analyses 
Quality Assurance Requixements Document 
Performance Evaluation 
Quality Assessment (Performance Evaluation Program) 
Performance Evaluation Program 
Audit Program 
Audit Program 
Analytical Cost Reduction (Blind Compliance) 
Richland Operations Office Program Support Division 
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TABLE 8-2 
c 
& 4695 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 

( C o n  t I n ued) 

403 DQO Guidance Development 
404 
405 
406 

Laboratory 
407 

Laboratory 
408 
409 M A m  

179 

Interagency Agreement with the EPA Quality Assurance Management Staff 
Interagency Agreement with the EPA Office of Radiation Programs 
Interagency Agreement with the EPA Environmental Monitoring Systems 

Interagency Agreement with the EPA Environmental Monitoring Systems 

Interagency Agreement with the Analytical Operations Branch 

Testing and Modif?cation of Standard Laboratory Modules (SLMs)/Standard 
. .  a ID: ch- 

180 
183 
220 
230 
234 
236 
237 

. -  

238 
283 

285 
287 
300 

330 

Suppoh Modules (SSMs) 
Demonstration of remaining SLMs/SSMs for EPA 3540 & 3550 
SLM Design for EPA Method Series 3000 SPM 
BWID Non-Intrusive Sensing 
BWID Remote Characterization System (RCS) 
Improvements in Inductively Coupled Plasma Mass Spectrometry 
Integrated Program - Characterization, Monitoring, and Sensor Technologies 
Expedited Site Characterization: Application and Continued Development of Rapid, 
Focused Site-Characterization Methodology for Federal Facilities 
Optimization of Sampling Strategies 
Problem-Directed Chemical Characterization - Rapid Response (Laser Rangefinder 

Associated Particle Imaging (API) Development 
Remote Sensing Systems Development 
3D, 1U3C Seismic: Three-Dimensional, One- and Three-Component Reflection 
Seismic for Non-Intrusive Characterization of Environmental Restoration Sites 
In Situ Secondary Ion Mass Spectronietry (SIMS) Analysis: Development and 
Evaluation of a Transportable Ion Trap SIMS Instrument for the D h t  Analysis of 
Low Volatile Organic Communds 

Add-on) 

1 

: front end handling 
186 AC Swing-Free Crane Control 

280 
Summarv Tec 

. .  h Area ID: m o n i t o u  
Waste Stream Diagnostics and Control for Treatment of Mixed Waste - 

Summarv Tech Area ID: othu 
27 1 PNL Technology Soecification for MWIP 

1- L 

420 Tritium Gas RecovewRecvcle from Tritium Confinement Systems 
Summary Tech Area ID: retrkvd - 
221 BWID Remeval Demonstration: End Effector Evaluation 
222 BWID Contamination Control 
223 BWID Dig Face Characterization 
23 1 
232 

418 

BWID Multiaxis Crane Control System 
BWID Remote Excavating System (RES) Demonstration 

Tech Area ID: waste m inimizatrqn 
Chip Collection System for Precision Machining 

Summa? . .  

Target Site: Sandia National Laboratories (Albq) 
BDAT: STABL 

Summarv Tech Area ID: containmea 
213 Dry Baniers Applications for Landfills 
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TABLE B-2 

SITE-SPECIFIC TECHNOLOGY DEVELOPMENT TREATABILITY 4895 
SUMMARY 
(Con tin ued) 

BDAT RCRA rn- 

Tech Area ID: c- . .  BDAT: NA 

215 Magnetometer Towed Array 

199 
203 
210 Remedial Options Evaluation 

Migration Barrier Covers for Mixed Waste 
A Prototype Decision Support System to Select MWL Banier Cover Systems 

Target Site: Savannah River 

Techno low _ _  de velonment acbvihes that do not hnk to sue - cific BDAT RCRA treatment functions . . .  

BDAT: NA 
T e a  ID: 

413 Radiological Performance Assessment 

0441 
. .  . .  ., . .  . - . -  . .. , . , .. 
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8.3.2 

Crosscomplex technology development m) activity indexed narrative descriptions are presented 
later in this appendix. Where they axe also site-specific, they are discussed in detail in the 
individual site chapters as well. Evaluations axe ongoing to match crosscomplex technology 
development to site-specific needs. 

The following Cross-complex Technology Development Treatability Summary, Table B-3, lists 
crosscomplex technology development activities which are potentiallv licable to the treatment 
standards and BDATs identified in Chapter 6.0. Additionally, crosscutting technology 
development activities not assigned to treatability groups or BDATs are listed The tables also 
include, and explicitly identify, technology development activities that do not link to specific BDAT 
RCRA treatment functions, but provide other supporting functions necessary for treatment 
systems. Where BDAT is indicated as NA, or is blank, the technology development activity does 
not link to specific BDAT RCRA treatment functions, but is intended to provide other supporting 
functions. 

Summary - Cross-complex technology development 

General Waste Waste stream sewwith Matrix 
Matrix numbered subcategories (from disposition 
Category SNL data cau) 
Organic liquids 1 Organic liquids Organicdestructim 

TABLE 8-3 

RCRA organic RCRA 
treatment inorganic 

treatment 
INCIN, JLEXT, STABL, IMERC 

(inorg. residue) 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 

. . 

- 
Target Site: Cross-complex 

BDAT: BIODG 
Summary Tech Area ID: con- 

Tech Area ID: waste destruction & stab- 
121 Barriers and Post-Closure Monitoring 

115 

Summarv Tech Area ID: waste destructio n & stab ilizatioq 
28 Supercritical Water Oxidation-1 
44 Bremsstrahlung and Electron Beam Project 
77 

Wastes 
80 
102 Chemical Detoxification 
369 

.. . 
Biodegradation of Organics in Mixed Wastes 

BDAT: CHOXD 

Electrocatalytic Destruction of Organic Waste and Treatment of Mixed Hazardous 

Microwave Fluidized Bed Detoxifcation of Mixed Waste 

SUPERCRlTICAL WATER OXIDATION (SCWO) DEMONSTRATION 
PROGRAM 

BDAT: CHRED 
Summary Tech Area ID: chemical phvsical t r e a w  
34 LDRD-Nitrate Destruction 

BDAT: DEBRIS 
Summarv Tech Area TD: waste destructio n & stab ilizatioq 
226 BWID GRAPHITE DC ARC PLASMA AND GLASS MELTER TSR 

BDAT: INCIN 
m h 1 

2 12 
16 

SandiaLivemore Technology Specification for MwIP/OGT 
E-Beam Radiolysis of Simulated Hanford Waste 
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4695 TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Continued) 

28 Supercritical Water Oxidation-1 
29 Supercritical Water Oxidation-2 
79 Controlled Air Incinerator 
80 
115 
117 
128 Hydrothemal procesSing 
200 
226 
259 
275 Mixed Waste Destruction (Vitrification) 
282 
369 

Microwave Fluidized Bed Detoxification of Mixed Waste 
Biodegradation of Organics in Mixed Wastes 
Ultrasonic Detoxification of Groundwater and Soil 

Waste Destruction and Stabilization Technology Specification 
BWID GRAPHI'IE DC ARC PLASMA AND GLASS MEL,TER TSR 
Calcination Process Development to Treat Hanford's Tank Waste 

ORNL Program Support for MWIP (New Name: Plasma Design & Test) 
SUPERCFUTICAL WATER OXIDATION (SCWO) DEMONSTRATION 
PROGRAM 

.. . BDAT: WETOX 
C- 

Ultrasonic Detoxification of Groundwater and Soil 

Tech ID: w- 

Tech Area ID: c h e ~ c a l  phv- e 

Tech Area ID: final f m  
Liquid Metal Recycle and Waste Treatment 
Tech Area ID: 0- 

29 Supexcritical Water oxidation-2 
117 

347 W photolysis 

38 
104 Magnetic separation 

81 

2 12 

200 

am Tech Area ID: final fom 
1 Ceramic Waste forms ANL 
98 
Summarv Tech Area ID: offeas tec hnolopy 
2 12 

226 
275 Mixed Waste Destruction (Vitrification) 

Tech ID: co- 
121 Barriers and Post-Closure Monitoring 

1 ceramic waste forms ANL 
98 
240 

.. . BDAT: WTRRX 

BDAT: RMETL 

Heavy Metal Removal by Electrodeposition 

SandiaLivermore Technology Specification for MWWOGT 

Waste Destruction and Stabilization Technology Specification 
.. . on & stabhzahqg 

BDAT: HLVIT 

Chemically Bonded Ceramic Waste Fonns 

SandiaLivermore Technology Specification for MWIP/OGT 

BWID GRAPHITE DC ARC PLASMA AND GLASS MELTER TSR 
S u m m e  Tech Area ID: waste destruction & stab ilization 

BDAT: STABL 

Chemically Bonded Ceramic Waste Fonns 
Polyethylene Encapsulation of Low-Level Single Shell Tank Wastes 

Technok2P de velopment activities that do not link to swcl 'fic BDAT RCRA treatme nt funchong 

BDAT: NA 
Summarv Tec h AEa ID: characte IiZatiOrl 
75 Radiation-Based Mixed Waste Characterization. 
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TABLE 8-3 s L k, 4695 
CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 

SUMMARY 
(Con ti nued) 

110 Hydrocarbon Sensors 
144 UST: Early Deployment System (EDS) - Robotic Characterization of UST 
145 UST Light Duty Utility Arm 
148 UST Light Duty Utility Arm Sampling End-Effector 
164 DIAL - The Diagnostic Instrumentation and Analysis Laboratory 
172 USTSF211203 Raman Spectroscopy system 
192 Sensing Systems 
261 Waste Analysis with Laser Raman Spectroscopy 
318 In Situ Detection of Organics, Demo Support 

20 Laser Induced Breakdown Spectroscopy 
Te-a ID: 

185 
Summarv Tech Area ID: monitoring 
26 Integrated Manufacturing Design Initiative-LIBS 

161 
265 

142 
143 
147 
150 

15 1 

153 
154 
155 
156 
157 
158 
159 
160 
162 UST Waste Dislodging 
173 
174 

120 System Analysis 

Drum Opening, Emptying, and Transportation Systems 

Tech Area ID: 0- 
UST Waste Retrieval Project Coordination 
Efficient Separations/Rocesses Integrated Program (ESPIP)-Coordination, 
Program Development, and Technology Evaluation Tasks. 

UST Excavation and Retrieval UST Wastes By Water Jet$ (Cogined Sluicing) 
UST Wastes Dislodging Technology Development 
UST Waste Dislodging and Conveyance Technology 
UST: Multi-Functional ScarifierKonveyer: Design and Development of a 
Multifunction Scarifier End Effector with an Integral Conveyance System 
UST Hydraulics Technology: Hydraulics Technology in Support of Tank Waste 
Dislodging and Conveyance Systems Development 
UST: Long Reach Arm - Control System 
UST: Baseline Technologies for UST Remediation 
UST: Long Reach Arm - Systems Coordination and Definition 
UST Light Duty Utility Arm - Laser Range Finder 
UST Long Reach Arm - Maintenance and Decontamination 
UST: Light Duty Arm - Technical Interface 
UST Light Duty Utility Arm - Computer InterfadEnd Effector 
UST Long Reach Arm - Computer Interface 

Storage Tanks-West Long Reach Manipulator (LRM) System 
Storage Tanks - East Silo Waste Retrieval System (WRS) and Cost/Benefit 

- T e c h A r e a X D : M  

a 

Analysis 
mmarv Tech Area ID: sv- 
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4695 TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con tin ued) 

Site-specific technology development activities with potential cross-complex 
applicability 

Target Site: Argonne National Laboratory East 

ID: w- .. . BDAT: INCIN 

88 Unvented Thermal Process for Treatment of 
ANLMixed Waste 

Preparation of a Preliminary Waste Treatment Plan and Installation of a Filtration 
System for nonTRU Mixed Waste 

BDAT: PRECP 
Tech Area D chemical &&al trea- 

337 

Target Site: Hanford 

d e v e l o w  a c t l v w  do -c RDAT RCRA . .. 

BDAT: NA 

146 

149 UST. Simulants for Retrieval Tasks 

264 
268 

28 1 Comprehensive SludgdSupemate DT&E 

SummarvT&ArcaID: final form 
344 Immobilization of calcine HLW 

UST Integrated Instrument Platform for In-Situ Characterization 
of Tank Wastes [new title pending] 

Tech Area ID: svs- 
UST: Tank Waste Processing Analysis 
Advanced Chemical Separation: Simulation of Performance of Unit Operations and 
Systems of Such Operations proposed to effect Advanced Chemical Separation of 
Hanford Waste Streams 

Target Site: Idaho 
BDAT: HLVIT 

Target Site: K-25/Y-12 Plant (Oak Ridge) 

S u m m y  Tech Area ID: final fom 
9 

BDAT: HLVIT 

Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Implementation 

Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Implementation 

BDAT: STABL 
man Tec h Area ID: final a 

9 

dev- do not BDAT RCRA . .. 

. .  BDAT: NA 
maw Tech Area ID: c h m z a h o n  

4 Compositional characterization OR LDR FFCA Treatment Development and 
Implementation, and 

: o  . 
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CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Continued) 

Target Site: Lawrence Livermore National Laboratory 
BDAT: CHOXD .. . Tech Area ID: w w  destruction & sl&,&Wu 

39 W/H202 Oxidation of MW 
BDAT: INCIN .. . 

BDAT: WETOX .. . 

Tech Area ID: w- 
3 
33 

33 

40 Ceramic Waste Forms LLNL 
69 

40 Ceramic Waste Forms LLNL 
69 

Molten Salt Destruction of Hazardous and Mixed Wastes 
Wet Oxidation of Ion Exchange Resins 

Wet Oxidation of Ion Exchange Resins 
T W W  

BDAT: HLVIT 
Swmm Tech Area ID: fid fom 

Immobilization of Wastes in Ceramics 
BDAT: STABL 

Immobilization of Wastes in Ceramics 

d e v q a  a c h w  do . .. sMfic  BDAT R V  

BDAT: NA 
Tech Area ID: 

32 Multiple Sensor Integration for Material Segregation- 1 
Target Site: Los Alamos National Laboratory 

BDAT: CHOXD 
0 

Tech Area ID: w- .. . 
414 DelohiDETOX 

BDAT: IMERC .. . Tech Area ID: w- 
414 DelphiDEMlX 

BDAT: INCIN .. . :ction 
87 Two-stage PBWSDP for LLMW 
414 Delphil%TOX 

414 DelphiDETOX 
S u m m m  Tech Area ID: waste desmc- 

.. . BDAT: WETOX 

techno lo^ develpDment a C h V w  do not link to s k f i c  BDAT RCRA treatment functions . .. 

. .  BDAT: NA 
Summcuy Tech Area ID: charactenzahqn 
127 Robotic NDA & Analytical Sample Characterization 

Tech Area ID: otha 
1. Replacement of Glovebox Gloves with Non-Hazardous Alternative 89 

3. Nuclear Reactor Fuel Reprocessing 
4. Waste! Characterization 

2 -  2. CIS-1 Waste Minimizationhlitigation Plan ’. 
Summaw Tech Area ID: waste minimizaa 
123 EXCEL 
126 Supercritical Fluid Carbon Dioxide to Replace Chloracarbon Solvents for Cleaning 
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ii, 4695 TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t i n ued) 

Plutonium 
Target Site: Oak Ridge National Laboratory (X-10) 

develo- that & not link to SDeCific BDAT RCRA m- . .. 

BDAT: NA 
T W I D : M  

10 Sludge mobilization and transport 
Target Site: Rocky Flats 

Summarv Tech Area 
.. . BDAT: CHOXD 

ID: waste destruction & stabihzahoq 
6 
137 Catalytic Chemical Oxidation 
365 

202 Real-Time Emission Monitoring 

6 
134 
137 Catalytic Chemical Oxidation 
201 
365 

Summarv Tech Area ID: fmal f o m  
135 Microwave Solidification 

135 Microwave Solidification 
136 

Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LLNL) 

Mediated Electrolytic Oxidation (MEO) Alternative (PNL) 
BDAT: INCIN 

Tech Area ID: w-n & .. . 
Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LLNL,) 
Thermal Treatment Process Unit/Fluidized Bed 

Packed-Bed Reactor/Silent Discharge Plasma (PBFUSDP) 
Mediated Electrolytic Oxidation (MEO) Alternative (PW) 

BDAT: HLVIT 

BDAT: STABL 
; 

Cement Solidification of Sludge, Salts and Ash (CTMP Compliance) 
Target Site: Sandia National Laboratories (Albq) 

BDAT: BIODG 
Summarv Tec h Area ID: containma 
198 

Summarv Tec hAreaID : c o n t a t m a  
198 

Los Alamos Program for Barriers and Post Closure Monitoring 

Los Alamos Program for Barriers and Post Closure Monitoring 

BDAT: STABL 

Target Site: Savannah River 
BDAT: BIODG 

Summary Tech Area ID: 
328 

Summary Tech Area D: 
328 

Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 

Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 

Destruction of HAZ/MIXED/TRU waste - organic material oxidation process 

BDAT: CHOXD 

.. . arv Tech Area ID: waste destruchon & stabill- 
360 

%8 m % t e g r a t e % m o n s ~ ~ ~ ~ ~ r  C p g u p  of Organics in Soils and at Non Arid Sites; 

BDAT: INCIN 
m Tech ID: off no1 

5 O 
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P 4695 
TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY I 

(Continued) 
Off Gas Treatment 

352 Off-gas treatment studies 
353 Hazardous metals transport in incinerators 

295 Cold Plasma Destruction of Savannah River Off-Gas VOCs 
302 Pulsed Ultraviolet hd ia t ion  Gas-Treatment Technology 
313 High Energy Corona for Destruction of VOCs in Process Off-Gases 
354 Rotaxykilnsealtests 
360 Destruction of HAZMKEDmU waste - organic material oxidation process 

350 Electron beam treatment of MLLW 

353 Hazardous metals transport in incinerators 

349 Immobilization studies 

349 Immobilization studies 

Summary Tech Area ID: technolog 
328 

.. . a ID: waste destrucnon & stabdnahog 

Tech Area Tr): waste destruction & s m  .. . BDAT: WTRRX 

BDAT: IZMETL 

BDAT: HLVIT 

Summarv Tech Area ID: offm tec hnoloey 

Tech Area Tr): e 
Tech Area ID- 

BDAT: STABL 

BDAT: CARBN 

Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment e 

BDAT: NA 
Sum *gn .im' * 

355 CIF related waste minimization activities 
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TABLE B-3 

General Waste Waste stream sewwith Matrix RCRA organic 
Matrix numbexed subcategories (h disposition treatment 
Category SNL data cau) 
Aqueous liquids 2 Aqueous liquids Evapofatiosion- WEI'OX 

exchanne CHOXD, CARBN 

h 4 6 w O S S - C O M P L E X  TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 

RCRA 
inorganic 
treatment 
PRECP, CHRED, 
RMERC, STABL 

(Continued) 

Target Site: Cross-complex 
BDAT: BIODG 

BDAT: CHOXD 

S u m m y  Tech Area ID: chemical Dhvsicd mtmea 
33 1 Biological Destruction of Tank Wastes 

$ummarv Tech Area ID: chemical phvsical treatment 
15 Photocatalytic removal of complexed uranium from water 
263 EIX Nitrate Destruction: NitratdNitrite Destruction by Electrochemical Ion 

Exchange 
Summarv Tech Area ID: waste destruc tion & s tabilization 
44 Bremsstrahlung and Electron Beam Project 

Summarv Tech Area ID: chemical phvsical m tmea 
34 LDRD-Nitrate Destruction 
119 
263 

284 

iliZatiOQ Summarv Tech Area ID: waste destructio n & stab 
226 

Summarv Tech Area ID: offeas tec hnoloey 
212 
Summary Tech Area ID: waste destruction & stabilization 
226 

BDAT: CHRED 

Biocatalytic Destruction of Nitrate and Nitrite 
EIX Nitrate Destruction: Niaate/Nitrite Destruction by Electrochemical Ion 
Exchange 
Radioactive Sodium Nitrate Waste Treatment 

BWID GRAPHITE DC ARC PLASMA AND GLASS MELTER TSR 

Sandia/Livermore Technology Specification for MWIPIOGT 

BWID GRAPHlTE DC ARC PLASMA AND GLASS MELTER TSR 

BDAT: DEBRIS 

BDAT: INCIN 

BDAT: WETOX 
Summary Tech Area ID: chemical Dhvsicd treatment 
15 

Summary Tech Area ID: chemical Dhvsicd trea tment 
15 
38 
104 Magnetic separation 
130 
168 UST Cs Extraction Testing 
217 

239 UST Truex Model Validation 
267 Compact Processing Unit Demonstration 
346 Reverse osmosis studies 
348 Ion Exchange 
379 

380 

Photocatalytic removal of complexed uranium from water 

Photocatalytic removal of complexed uranium from water 
Heavy Metal Removal by Electrodeposition 

Surfactant Systems for Actinide ExtractiodEncapsulation 

Waste Separation and Pretreatment Using Titanate Ion 
Exchangers 

BDAT: RMETL 

Efficient Separation Processes Integrated Program - INSlTU MAGNETICALLY- 
ASSISTED CHEMICAL SEPARATION 
Efficient Separation h.ocesses Integrated Program - Development of High Capacity 
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TABLE 8-3 
L -- 4695 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t i n ue d) 

Selective Fixed Sequestering Agents (Solid Sorbents for Selective Separation of 
Radioactive Nuclides) 
Efficient Separation Processes Integrated Program - Derivatives of Natural 
Complexing Agents for Removal of h From Waste Waters 
Efficient Separation Processes Integrated Program - Innovative Chemical 
Separation: Development and Testing of New Chemical Separations and Treatment 
Methods for Nuclear Waste Disposal 

Tech Area ID: 
Liquid Metal Recycle and Waste Treatment 
Tech Area n>: of- 

Tech A m  ID : chemical phys ical treatmea 

383 

384 

81 

212 

334 DECONTAMINATION OF PROCESS STREAMS/GROUNDWATER 

Sandia/Livermore Technology Specification for MWIPIOGT 
BDAT: RORGS 

CONTAINING VOLATILE ORGANIC COMPOUNDS 

130 Surfactant Systems for Actinide Extraction/Encapsulation 
239 UST: Truex Model Validation 
374 Efficient Separation Processes Integrated Program - Aqueous biphasic systems 

- 376 Efficient Separation Processes Integrated Program - Advanced solvent 
extraction/recovery processes 

Summary Tech Area ID: ck&&&y&al treaDuU 
258 Calcine Residue Leaching: High-Level Waste Volume Reduction for 

Calcine Processes 
Tech ID: fonn 

1 Ceramic Waste forms ANL 
98 Chemically Bonded Ceramic Waste F o m  

BDAT: LLEXT 
T; 

BDAT: HLVIT 

" -  

technology 
Sandifivermore Technolom Specification for MWIP/OGT 2 12 

BDAT: STABL ~ 

Summarv Tech Ami ID: final form 
1 Ceramic Waste forms ANL 
98 
240 

Chemically Bonded Ceramic Waste Forms 
Polyethylene Encapsulation of Low-Level Single Shell Tank Wastes 

Tech Area ID : charactenzahqn 
75 Radiation-Based Mixed Waste Characterization. 
110 Hydrocarbon Sensors 
144 UST: Early Deployment System (EDS) - Robotic Characterization of UST 
145 UST Light Duty Utility Ann 
148 UST Light Duty Utility Arm Sampling End-Effector 
164 DIAL - The Diagnostic Instrumentation and Analysis Laboratory 
172 USTSF211203 Raman Spectroscopy system 
261 Waste Analysis with Laser Raman Spectroscopy 
S u m m m  Tech Area ID: characten zation. 
20 Laser Induced Breakdown Spectroscopy 

. .  BDAT: NA 

. .  . .  
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c 4695 
TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t I: nu ed) 

Tech Area ID: chemic-al tre- 

Tech Area ID: f- 
74 Electrochemical Ion Exchange 

185 

161 
265 

142 
143 
147 
150 

15 1 

153 
154 
155 
156 
157 

159 
160 
162 UST WasteDislodging 
173 
174 

120 System Analysis 

18 

Drum Opening, Emptying, and Transportation Systems 

UST Waste Retrieval Project Coordination 
Efficient SeparationdPmxws Integrated Program ('ESPIP)-Coordination, 
Program Development, and Technology Evaluation Tasks. 

UST Excavation and Retrieval UST Wastes By Water Jets (Confined Sluicing) 
UST: Wastes Dislodging Technology Development 
UST Waste Dislodging and Conveyance Technology 
UST: Multi-Functional Scarifer/Conveyer: Design and Development of a 
Multifunction Scarifier End Effector with an Integral Conveyance System 
UST Hydraulics Technology: Hydraulics Technology in Support of Tank Waste 
Dislodging and Conveyance Systems Development 
UST: Long Reach Arm - Control System 
UST: Baseline Technologies for UST Remediation 
UST. Long Reach Arm - Systems Coordination and Definition 
USE Light Duty Utility Arm - Laser Range Finder 
UST Long Reach Arm - Maintenance and Decontamination 

UST Light Duty Utility Arm - Computer InterfaceiEnd Effector 
UST Long Reach A m  - Computer Interface 

Storage Tanks-West Long Reach Manipulator 0 System 
Storage Tanks - East Silo Waste Retrieval System (WRS) and Cost/Benefit 

Tech Area ID: re- 

158 UST Light Duty h - Technical In t e r f a  

Analysis 
Tech Area ID: sy- 

Ultrasonic Detoxification of Ground Water and Soil 

Site-specific technology development activities with potential cross-complex 
applicability 

Target Site: Argonne National Laboratory East 
BDAT: RCORR 

BDAT: RMETL 

Tech Area ID: 
58 

58 
257 Resin Exchange 
336 

Summarv Tech Area TD: chemical Dhvsical treatme nt 
336 

337 

Technology Development for Concentrating Process Streams. 

Technology Development for Concentrating Process Smams. 

Processing of New Brunswick Laboratory Plutonium Wastes 

Processing of New Brunswick Laboratory Plutonium Wastes 

N Tech Area ID: chemical 
Preparation of a Preliminary Waste Treatment Plan and Installation of a Filtration 

BDAT: LLEXT 

BDAT: PRECP 
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TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t i n ue d) 

System for nonTRU Mixed Waste 
Target Site: Hanford 

d e v m  ach- not . .. BDAT R m  tre- 

ID:C- 
. .  BDAT: NA 

, 146 

149 

264 
268 

28 1 Comprehensive SludgdSupemate DT&E 

UST Integrated Instrument Platform for In-Situ Characterization 
of Tank Wastes [new title pending] 

UST Simulants for Retrieval Tasks 

UST: Tank Waste Processing Analysis 
Advanced Chemical Separation: Simulation of Performance of Unit Operations and 
Systems of Such Operations proposed to effect Advanced Chemical Separation of 
Hanford Waste Streams 

Tech Area ID: retrieval 

arv Tech Area ID: analvsu 

Target Site: Idaho 
BDAT: W T L  ~ 

Tech ID: 
340 

Tech Area ID: bl fom 
345 Treatment of sodium-bearing HLLW 

Tech Area 
345 Treatment of sodium-bearing HLLW 

Treatment of mixed heavy metal waste 

BDAT: HLVIT 

BDAT: STABL 
a 

Tech Area ID: 
345 Treatment of sodium-bearing HLLW 

Target Site: K-25/Y-12 Plant (Oak Ridge) 
BDAT: HLVIT 

9 

Summary Tech Area ID: final forq 
9 

Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Implementation 

Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Implementation 

BDAT: STABL 

Tech- develop s s  functioQ . .. ment achvihes that do not h k  to 

Tech Area D: c h m z a h o n  . .  BDAT: NA 

4 Compositional characterization OR LDR FFCA Treatment Development and 
Implementation, and 

Target Site: Lawrence Livermore National Laboratory 
BDAT: CHOXD 

Summarv Tech Area ID: waste destruction & stab ilization 
39 UVM202 Oxidation of MW 
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TABLE 8-3 

. .  n56 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con tin ued) 

BDAT: HLVIT 

40 Ceramic Waste Forms LLNL 
69 Immobilization of Wastes in Ceramics 

BDAT: STABL 
T W  ID: h a l  

40 Ceramic Waste Forms LLNL 
69 Immobilization of Wastes in Cerarnics 

Target Site: Los AIamos National Laboratory 
BDAT: CHOXD 

ID: che- 
23 Treatment of Electroplating Wastes. 

87 Twestage PBIUSDP for LLMW 
414 DelphiDEI'OX 

86 Nitric Acid Recycle 

23 Treatment of Electroplating Wastes. 
11 1 

113 
116 

Tech Area ID: waste des- & s m  . .  . BDAT: INCIN 

BDAT: RCORR 

BDAT: RMETL 

Tech Axea ID: che- 

a ID: che- tre-1 

Extraction System for Removal of Radioactive and Hazardous Metal Ions From 
Aqueous Waste Streams. 
Advanced Testing Line for Actinide Separations (ATLAS) 
Water-soluble, Chelating Polymers for Toxic Metal-Ion Separation 

deve- acn- not BDAT R- . .. 

S m m q  Tech Area ID: chasmam 
BDAT: NA 

127 
Summaxv Tech Area ID: othet 
89 

. .  
Robotic NDA & Analytical Sample Characterization 

1. Replacement of Glovebox Gloves with Non-Hazardous Alternative 
2. CLS-1 Waste Minimizationhlitigation Plan 
3. Nuclear Reactor Fuel Reprocessing 
4. Waste Characterization 

S u m m q  Tec 
123 EXCEL 

. .  . . h Area ID: waste mnimization 

Tech Area ID: w w  . .  . . BDAT: NLDBR 

124 Hydrochloric Acid Recycle 
Target Site: Rocky Flats 

Summary Tech Area ID: 
6 

destruction & stabil- . .  . BDAT: CHOXD 

Mediated Electrochemical Oxidation (MEO) of Mixa 
BDAT: INCIN 

wastes (L n 
mmarv Tech Area ID: waste d e s m c t i o m b  ilization 

6 

Summarv Tec h Area ID: final fom 
132 

Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LLNL) 

Cement Solidification (Solar Pond Cleanout) 

BDAT: STABL 
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TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Cont i n ued) 

Cement Solidification of Sludge, Salts and Ash (CTMP Compliance) 136 
277 Polymer Solidifkation 

Target Site: Sandia National Laboratories (Albq) 
BDAT: BIODG 

BDAT: STABL 

Tech &a ID: c m  

Tech Area ID: containment 

198 

198 

hs Alamos Program for Barriers and Post Closure Monitoring 

hs Alamos Program for Barriers and Post Closure Monitoring 
Target Site: Savannah River 

BDAT: BIODG 
&mrnam Tech Area ID : O f f  
328 

305 Soil Bioreactor Studies 

328 

Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 

Tech Area ID: w-tructign & 

Tech Area ID: 
Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 

Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 

.. . 

BDAT: CHOXD 

. .  

BDAT: INCIN 

328 

BDAT: HLVIT 
summary Tech Area lJ3: final fQun 
349 Immobilization studies 

Summap Tech Area ID: final forcn 
349 Immobilization studies 

BDAT: STABL 

BDAT: CARBN 
Tech Area ID: of@ techno- 

328 Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 
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TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 

General Waste 
Matrix 
Category 
Organic solids, 
sludges and 
debris 

SUMMARY 
(Con tin ued) 

Waste stream setdwith 
numbered subcategories (hm 
SNL data 011) 
Homogeneous organic 
solids 
3 Organic sludgesl 
particulates 

Organic Debris 
6 Organic Debris 

Matrix 
disposition 

RCRA organic 
treatment 

same-appliedto 
extract, wasb or 
1- 

RCRA 
inorganic 
treatment 

STABL, RMERC 
( i .  midue) 
CHRED, CARBN 
~aqueouswashes 
etc.) 

Target Site: Cross-complex 
BDAT: BIODG 

Tech Area TI): co- 
121 Baniers and Post-Closure Monitoring 

115 
destruction & s- .. . 

Biodegradation of Organics in Mixed Wastes 

Bremsstrahlung and Electron Beam Project 

Wastes 
SLJPERCFUTICAL WATER OXIDATION (SCWO) DEMONSTUTION 
PROGRAM 

Tech Area ID: waste deswtion & 

Electrocatalytic Destruction of Organic Waste and Treatment of Mixed Hazardous 

.. . BDAT: CHOXD 

44 
77 

369 

BDAT: CHRED 

BDAT: DEBRIS 

BDAT: INCIN 

Summaw Tech Area ID: chemical Dhvs' ical treatme nt 
34 LDRD-Nitrate Destruction 

Summarv Tech Area ilization ID: waste destruction & stab 
226 ,'?BWID GRAPHITE DC ARC PLASMA AND GLASS MELTER TSR 

S u m m w  Tech Area ID: offgas technologv 
2 12 

29 Supercritical Water Oxidation-2 

SandWvermore Technology Specification for MWWOGT 
Tech Area ID: waste -tion & .. . 

R' 115 Biodegradation of Organics in Mixed Wastes 
a 200 Waste Destruction and Stabilization Technology Specifcation 

' 226 
242 

259 
275 Mixed Waste Destruction (Vitrification) 
282 

BWID GRAPHITE DC ARC PLASMA AND GLASS MELTER TSR 
Arc Melter Vitrification: Melting and Vitrification of INEL Waste in the United 
States Bureau of MinedASME Municipal Ash Melter 
Calcination Process Development to Treat Hanford's Tank Waste 

ORNL Program Support for MWIP (New Name: Plasma Design & Test) 
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TABLE 8-3 
\c 4695 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t I n ued) 

369 SUPERClUTICAL, WATER OXlDATION (SCWO) DEMONSTRATION 
PROGRAM 

Tech Area ID: waste destruction & stab11 IzaQW 

TechAmD- 

.. . BDAT: WETOX 

29 Supercritical Water Oxidation-2 

38 
104 Magnetic separation 
109 
379 

380 

382 
383 

384 
- 

BDAT: IZMETL 

Heavy Metal Removal by Electrodeposition 

Biological Approaches to Actinide Decontamination and Recovery. 
Effkient Separation Processes Integrated Program - INSlTU MAGNETICALLY- 
ASSISTED CHEMICAL SEPARATION 
Efficient Separation Processes Integrated Program - Development of High Capacity 
Selective Fixed Sequestering Agents (Solid Sorbents for Selective Separation of 
Radioactive Nuclides) 
ESPIP Selective Leaching of tank sludges by the A C P D E T O N  Process 
Efficient Separation Processes Integrated Program - Derivatives of Natural 
Complexing Agents for Removal of Pu From Waste Waters 
Efficient Separation Procews Integrated Program - Innovative Chemical 
Separation: Development and Testing of New Chemical Separations and Treatment 
Methods for Nuclear Waste Disposal 

Sandia/Livemore Technology Specification for MWIPIOGT 

Waste Destruction and Stabilization Technology Specification 

Efficient Separation Processes Integrated Program - Advanced solvent 
extractiodrecovery processes 

- -  

Summa? Tech Area ID : offgas techno logy 
212 

200 

Summary Tech Area ID : chemical phvs ical mtmerlt 
376 

Tech Area ID: waste destruction & stab& zahm .. . 

BDAT: LLEXT 

fom Tech Area ID: final 
1 Ceramic Waste forms ANL 
Summarv Tech Area ID: off= tec hnology 
212 Sandia/Livemore Technology Specification for MWIPDGT 
Summaw Tech Area ID: other 
92 Integral Fast Reactor Program, Pyroprocess Dev. 
Summarv Tech Area ID: waste destruc tion & stab ilizatioq 
226 BWID GRAPHITE DC ARC PLASMA AND GLASS MELTER TSR 
242 Arc Melter Vitrification: Melting and Vitrification of INEL Waste in the United 

States Bureau of MinedASME Municipal Ash Melter 
275 Mixed Waste Destruction (Vitrification) 

121 Barriers and Post-Closure Monitoring 

1 Ceramic Waste forms AM. 
240 

BDAT: HLVIT 

BDAT: STABL 
a ID: c m  

Polyethylene Encapsulation of Low-Level Single Shell Tank Wastes 

TecnnolQgv deve looment acw lues that do not link to spec ific BDAT RCRA treatme nt funcbong . . .  

BDAT: NA 
Summarv Tech Area ID: characte IiZatiOS 
75 Radiation-Based Mixed Waste Characterization. 
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d 4695 TABLE 8-3 
I 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Continued) 

110 Hydrocarbon Sensors 
144 
145 UST: LightDutyUtilityAm 
148 
164 
172 USTSF211203 Raman Spectroscopy system 
178 Contaminant Analysis Automation 
187 Item Characterization and Sorting 
192 Sensing Systems 
261 
318 

20 Laser Induced Breakdown Spectroscopy 

185 

26 Integrated Manufacturing Design Initiative-LIBS 

161 UST Waste Retrieval Project Coordination 
265 Efficient SeparationdProceses Integrated Program (ESPIP)--Coordination, 

Program Development, and Technology Evaluation Tasks. 
Summary Tech Area ID: retrieval 
142 UST Excavation and Retrieval UST Wastes By Water Jets (Confined Sluicing) 
143 UST: Wastes Dislodging Technology Development 
147 UST: Waste Dislodging and Conveyance Technology 
150 UST Multi-Functional Scdier/Conveyer: Design and Development of a 

Multifunction Scarifer End Effector with an Integral Conveyance System 
15 1 UST: Hydraulics Technology: Hydraulics Technology in Support of Tank Waste 

Dislodging and Conveyance Systems Development 
153 UST Long Reach Arm - Control System 
154 UST Baseline Technologies for UST Remediation 
155 UST Long Reach Arm - Systems Coordination and Definition 
156 UST Light Duty Utility Arm - Laser Range Finder 
157 UST Long Reach Arm - Maintenance and Decontamination 
158 UST Light Duty Arm - Technical Interface 
159 UST Light Duty Utility Arm - Computer InterfaceIEnd Effector 
160 UST Long Reach Arm - Computer Interface 
162 UST Waste Dislodging 
173 Storage Tanks-West: Long Reach Manipulator 0 System 
174 Storage Tanks - East: Silo Waste Retrieval System (WRS) and Cost/Benefit 

Analysis 
Summary Tech Area ID: .qswu&& 
120 System Analysis 
375 Efficient Separation Processes Integrated Program - Sludge Technology 

Assessment 
378 Efficient Separation pn>cesses Integrated Program - Technology Evaluation: 

Determine incentives and Data Needs for Demonstrating Pretreatment Technologies 
(formerly, Advanced Chemical Separations) 

Summary Tech Area ID: waste destruction & stab ilization 
18 Ultrasonic Detoxification of Ground Water and Soil 
177 Remote Size Reduction (RSR) 

UST Early Deployment System (EDS) - Robotic Characterization of UST 

UST: Light Duty Utility Arm Sampling End-Effector 
DIAL - The Diagnostic Instrumentation and Analysis Laboratory 

Waste Analysis with Laser Raman Spectroscopy 
In Situ Detection of Organics, Demo Support 

Tech Area ID: c m  zatlon. mon- . .  . .  

Summarv Tec hAreaID : front end hand ling 
Drum Opening, Emptying, and Transportation Systems 

Tech Area ID: rn- 

T U  ID: o b  

. .  

060 
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1 .  TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Conti nued) 

Site-specific technology development activities with potential cross-complex 
applicability 

Target Site: Fernald 
BDAT: HLVIT 

Tech &a ID: w- .. . 
56 Minimum Additive Waste Stabilization (MAWS) 

Target Site: Hanford 

de- a c b b  . .. 

Summarv Tec rizatia 
BDAT: NA 

h Area ID: characte 
146 UST Integrated Instrument Platform for In-Situ Characterization 

of Tank Wastes [new title pending] 
T U  ID: rem 

149 UST: Simulants for Retrieval Tasks 
Tech Area ID: ms- 

264 UST Tank Waste Processing Analysis 
268 Advanced Chemical Separition: Simulation of Peifomance of Unit Operations and 

Systems of Such Operations proposed to effect Advanced Chemical Separation of 
Hanford Waste Streams 

28 1 Comprehensive SludgdSupernate DT&E 
377 Efficient Separations Processes Integrated Program - Comprehensive 

SludgdSupernate R&D 
Target Site: Idaho 

BDAT: HLVIT 

BDAT: MACRO 

arv Tech Area ID: 

arv Tech Area ID: final forrq 

344 Immobilization of calcine HLW 

341 Lead macroencapsulation (Support of the Radioactive Waste Management Complex 
OIWMC)) 

BDAT: STABL 
Summarv Tech Area ID: final fom 
342 Sulfur polymer cement immobilization 

Target Site: K-25/Y-12 Plant (Oak Ridge) 
BDAT: HLVIT 

Summary Tech Area ID: final form 
9 Final Waste Form Stabilization, LDR FFCA Treatment Development and 

Implementation 
BDAT: STABL 

Sum marvTechArea ID-fin . al f om 
9 Final Waste Form Stabilization, LDR FFCA Treatment Development and 

Implementation 

Tecnnology devel- actwibes that do not link to w c i f  IC RDAT RCRA treatment fu nchom . .. 

\ .  

061 
BDAT: NA 

Summay Tech Area ID: characte rimtion 
4 Compositional characterization OR LDR FFCA Treatment Development and 

B - 43 April 1993 
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TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t i n ued) 

Implementation, and 
Target Site: Lawrence Livermore National Laboratory 

.. . BDAT: CHOXD 

BDAT: INCIN 
39 UV/H202 Oxidation of MW 

3 
25 Wet Oxidation C-21/Nuc. Ind. 
33 

25 Wet Oxidation C-21/Nuc. Ind. 
33 

arv Tech &a ID: W-hOn & stab&za&m .. . 
Molten Salt Destruction of Hazardous and Mixed Wastes 

Wet Oxidation of Ion Exchange Resins 

Tech Area ID: wa& destrucbn & stab- .. . BDAT: WETOX 

Wet Oxidation of Ion Exchange Resins 
BDAT: HLVIT 

arv Tech Area ID: final form 
40 Ceramic Waste F o m  LLNL 
69 

40 Ceramic Waste Forms LLNL 
69 

Immobilization of Wastes in Ceramics 
BDAT: STABL 

arv Tech Area ID: final fom 

Immobilization of Wastes in Ceramics 

d e v e l o w  do not . .. to sDecificDAT RCRA ma- 

arv Tech A e a  ID: charactenzahqn 

arv Tech Area ID: front end handlirg 

. .  BDAT: NA 

65 

32 

64 Automated Glovebox Processing 
122 

Whole Barrel Survey and Segregation 

Multiple Sensor Integration for Material Segregation-1 

Multiple Sensor Integration for Material Segregation3 

Tech Area ID: robotics 

Target Site: Los Alamos National Laboratory 
BDAT: CHOXD 

Summary Tech Area ID: waste destruction & stab iliza tion 
414 DelohiDETOX 

Summm-t destruction & ID. 
414 DelphiDETOX 

87 Two-stage PBWSDP for LLMW 
204 Electron-Beam Waste Tmtment Test Bed 
414 DelphiDETOX 

Summarv Tech Area ID: waste destruction & W a Q o n  1 

414 DelphiDETOX 

Summarv Tech Area ID: chemical Dhysicd -mea  
116 

.. . BDAT: IMERC 

am Tech Area ID: w w  destruction & stab- .. . BDAT: INCIN 

. .  . BDAT: WETOX 

BDAT: RMETL 

Water-soluble, Chelating Polymers for Toxic Metal-Ion Separation 

062 
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lb l  - 4695 
TABLE 6-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Continued) 

develppmeBt ach- not BDAT RCRA . .. 

BDAT: NA 

127 

94 
123 EXCEL 

Robotic NDA & Analytical Sample Characterization 
Tech Area ID: w- 
Reuse, Recycling, and Decomposition of Calcium Chloride 

. .  . . 

Target Site: Oak Ridge National Laboratory (X-10) 

dev&pment achwhes W do not link to SDeCific BDAT RCRA treatment fu ' nchons . .. 

BDAT: NA 
Tech w: re- 

10 Sludge mobilization and transport 
Target Site: Rocky Flats 

BDAT: CHOXD 
Tech Area ID: waste! des-ation 

Mediated Elec-Mchemical Oxidation (MEO)-of Mixed Was- (LLNI;) 
- -. . 

137 Catalytic Chemical Oxidation 
365 

202 Real-Time Emission Monitoring 
Summary Tech Area ID: waste destruction & stabilization 
6 
134 
137 Catalytic Chemical Oxidation 
365 

Summarv Tech Area ID: final fom 
135 Microwave Sol@fication 

Summarv Tech Area ID: final fom 
132 
135 Microwave Solidification 
136 
277 Polymer Solidification 

Mediated Electrolytic Oxidation (MEO) Alternative (PNL) 
BDAT: INCIN 

Summarv Tech Area ID: offgas tec hnology 

Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LLNL) 
Thermal Treatment Process Unit/Fluidized Bed 

Mediated Electrolytic Oxidation (MEO) Alternative (PNL) 
BDAT: HLVIT 

BDAT: STABL 

Cement Solidification (Solar Pond Cleanout) 

Cement Solidification of Sludge, Salts and Ash (C"MP Compliance) 

Target Site: Savannah River 

Summary Tech Area ID: waste destruction lkmhhlm 
360 

Summarv . T e c h k a  ID: OffPas tec hnology 
352 Off-gas treatment studies 
353 

295 
354 Rotary kiln seal tests 
360 

. .  . BDAT: CHOXD 

Destruction of -/TRU waste - organic material oxidation process 
BDAT: INCIN 

Hazardous metals transport in incinerators 

Cold Plasma Destruction of Savannah River Off-Gas VOCs 

Destruction of HAZ/MIXEDA'RU waste - organic material oxidation p&%q - 

Summarlv Tech Area ID: waste destructio n & stab ilization 
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TABLE 8-3 
e 4895 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Continued) 

~ I V  Tech Area ID: c h e h v s w  
Destruction of HAz/MIxED/TRU waste - removing plutonium oxide 

Hazardous metals transport in incinerators 

BDAT: RMETL 

Tech 
359 

353 

349 Immobilization studies 

349 Immobilization studies 

BDAT: HLVIT 

BDAT: STABL 

ID: 

Tech Area ID: frnal fm 

devehment achwhes that do not link to SLE - cific BDAT RCRA t rement  fi- . .. 

Tech Area ID: . .  BDAT: NA 

3 19 Fiber Optic Sensor and Analysis for the Integrated Demonstration for Cleanup of 
Soils and Groundwater in Non-Arid Sites 

064  
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TABLE 8-3 
5 -- 4695 
i 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATAB'ILITY 
SUMMARY 
(Con t i n ue d) 

General Waste 
Matrix 
Category 
Inorganic 
solids, sludges, 
soils and debris 

~~ 

Waste stream sewwith 
numbered subcategaries ( h m  
SNL data cau) 
Homogeneous inorganic 
solids 
4 Inorganic sludges/ 
wcmkess 
5 cemented solids 

Soils  
9 soils with 4 0 %  Debris, 
10 soils 
Debris 
7 Inorganic Debris, 
B Heterogeneous Debris 

Matrix 
disposition ' 

RCRA organic 
treatment 

INCIN, CHOXD 
(applied to ex- 
Washurleachate) 

same 

same 

RCRA 
inorganic 
treatment 

STABL, RMERC 
( i .  residue) 
CHRED, CARBN 
(queous washes, 
W.) 
same 

same 

Target Site: Cross-complex 

Tech Area ID: waste destruction .. . BDAT: CHOXD 

BDAT: DEBRIS 
28 Supercritical Water Oxidation-1 

226 
Tech Area ID: waste! d e w t i o n  & stab- 

Tech Area ID: 

.. . 
e 

BWID GUPHlTE DC ARC PLASMA AND GLASS MELTER TSR 

Sandia/Livermore Technology Specification for MWIP/OGT 

Waste Destruction and Stabilization Technology Specification 
BWID GRAPHITE DC ARC PLASMA AND GLASS MELTER TSR 
Arc Melter Vitrification: Melting and Vitrification of INEL Waste in the United 
States Bureau of MhedASME Municipal Ash Melter 

BDAT: INCIN 

2 12 
S u m m v  Tech Area ID: waste destruction & st&&zahon 
28 Supercritical Water Oxidation-1 
200 
226 
242 

275 Mixed Waste Destruction (Vitrification) 

.. . 

282 ORNL Program Support for MWIP (New Name: Plasma Design & Test) 
BDAT: RMETL 

Tech Area ID: c- 
38 
63 
104 Magnetic separation 
109 
130 
379 

380 

Heavy Metal Removal by Electrodeposition 
Aqueous Biphasic Treatment of Uranium Contaminated Soils 

Biological Approaches to Actinide Decontamination &d Recovery. 
Surfactant Systems for Actinide ExtractionEncapsulation 
Efficient Separation Processes Integrated Program - INSITU MAGNETICALLY- 
ASSISTED CHEMICAL SEPARATION 
Efficient Separation Processes Integrated Program - Development of High Capacity 
Selective Fixed Sequestering Agents (Solid Sorbents for Selective Separation of 
Radioactive Nuclides) , 

h 
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TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
(IL 4695 

SUMMARY 
(Continued) 

381 

383 

384 

Efficient Separation Processes Integrated Program - Calcine Residue Leaching: 
Volume Reduction for High Level Waste Sludges 
Efficient Separation Processes Integrated Program - Derivatives of Natural 
Complexing Agents for Removal of Pu From Waste Waters 
Wicient Separation Processes Integrated Program - Innovative Chemical 
Separation: Development and Testing of New Chemical Separations and Treatment 
Methods for Nuclear Waste Disposal 

Magnetic and Nonmagnetic Meldslag Treatment of Mixed Wastes. 
technology 

Sandia/Livermore Technology Specification .. for . MWIP/OGT 

Waste Destruction and Stabilization Technology SpecZcation 

Surfactant Systems for Actinide ExaactiodEncapsulation 
Efficient Separation Processes Integrated Program - Advanced solvent 
extractiodrecovery pmesses 

ID: 

Tech Area ID: 
262 

212 

200 

130 
376 

am Tech Area ID: w m  deswtron & s t a b h z m  

Tech Area ID: -al tre- 
BDAT: LLEXT 

BDAT: HLVIT 

1 Ceramic Waste forms ANL 
Summarv Tech Area ID: final fom 
227 BWID Final Waste Form Criteria (Treatment and Pre-treatment Waste Form 

Inteeration) 
Summary Tich &a ID: om technolow 
2 12 Sandia/Livermore Technology Specification for MWIP/OGT -- - 

Tech Area ID: o w  
92 Integral Fast Reactor Program. Pyroprocess Dev. 

Tech Area ID: waste -&zm .. . - - - -  
226 BWID GRAPHITE DC ARC PLASMA AND GLASS MELTER TSR 
242 

275 Mixed Waste Destruction (Vitrification) 

Summarv Tech Area ID: final fom 
1 Ceramic Waste forms ANL 
227 

240 

Arc Melter Vitrification: Melting and Vitrification of INEL Waste in the United 
States Bureau of MinedASME Municipal Ash Melter 

BDAT: STABL 

BWID Fiial Waste Form Criteria (Treatment and Pre-treatment Waste Form 
Integration) 
Polyethylene Encapsulation of Low-Level Single Shell Tank Wastes 

a 262 Magnetic and Nonmagnetic Meldslag Treatment of Mixed Wastes. 

develo-es that . .. 
to s e  BDAT RCRA treatment functions 

Tech M: ch- . .  BDAT: NA 

17 
75 Radiation-Based Mixed Waste Characterization. 
110 Hydrocarbon Sensors 
144 
145 
148 
164 
172 USTSF211203 Raman Spectroscopy system 

Quartz Crystal Microbalance (QCM) h y s  for Solution Analysis 

UST Early Deployment System (EDS) - Robotic Characterization of UST 
UST Light Duty Utility Arm 
UST Light Duty Utility Arm Sampling End-Effector 
DIAL - The Diagnostic Instrumentation and Analysis Laboratory 

- -7 
A 
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TABLE 8-3 
4695 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t i nued) 

175 Remote Characterization System (RCS) 
178 Contaminant Analysis Automation 
187 Item Characterization and Sorting 
192 Sensing Systems 
261 

185 

26 Integrated Manufacturing Design Initiative-LIBS 
maw Tech Area ID: 0- 

265 

Summam Tech Area ID: retrieval 
142 

Waste Analysis with Laser Raman Spectroscopy 

Drum Opening, Emptying, and Transportation Systems 
Tech Area 

ID: Iml&mg . .  

Efficient SeparationdProcesses Integrated Program (ESPIP)-Coordination, 
Program Development, and Technology Evaluation Tasks. 

UST Excavation and Retrieval UST Wastes By Water Jets (Confined Sluicing) 
143 
147 
150 

151 

- 153 
154 
155 
156 
157 
158 
159 
160 
162 
173 
174 

176 
228 

UST Wastes Dislodging Technology Development 
UST Waste Dislodging and Conveyance Technology 
UST: Multi-Functional ScarifiedConveyer: Design and Development of a 
Multifunction Scarifier End Effector with an Integral Conveyance System 
U S 2  Hydraulics Technology: Hydraulics Technology in Support of Tank Waste 
Dislodging and Conveyance Systems Development 
UST: Long Reach Arm - Control System 
UST Baseline Technologies for UST Remediation 
UST Long Reach Arm - Systems Coordination and Definition 
UST Light Duty Utility Arm - Laser Range Finder 
UST Long Reach Arm - Maintenance and Decontamination 
UST Light Duty Arm - Technical Interface 
UST Light Duty Utility Arm - Computer Interface/End Effector 
UST: Long Reach Arm - Computer Interface 
UST: WasteDislodging 
Storage Tanks-West Long Reach Manipulator (LRM) System 
Storage Tanks - East Silo Waste Retrieval System (WRS) and Cosmenefit 

Remote Excavation System (RES) 
BWID Retrieval Related Technologies 

- 

Analysis 

- 
Summarv Tech Area ID: svstem ana lvsis 
120 System Analysis 
375 Efficient Separation Processes Integrated Program - Sludge Technology 

Assessment 
378 Efficient Separation Processes Integrated Program - Technology Evaluation: 

Determine incentives and Data Needs for Demonstrating Pretreatment Technologies 
(formerly, Advanced Chemical Separations) 

& stablllzaclon .. . 
177 Remote Size Reduction (RSR) 

Site-specific technology development activities with potential cross-complex 
applicability 

Target Site: Fernald 
BDAT: RMETL 

Summary Tech Area ID: chemical phvsical treatment 
410 Soil Washing Treatability Study 
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4695 TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Continued) 

.. . h ID: waste destruchon & s t a b h z m  
BDAT: HLVIT 

BDAT: PRECP 

BDAT: NEUTR 

56 

410 Soil Washing Treatability Study 

410 Soil Washing Treatability Study 

Minimum Additive Waste Stabilization (MAWS) 

Target Site: Hanford 

do not link & 

Tech &a ID: c- 
UST Integrated Instrument Platform for In-Situ Characterization 
of Tank Wastes [new title pending] 

Tech Area ID: re- 
UST Simulants for Retrieval Tasks 

Tech Area ID: 
UST: Tank Waste Processing Analysis 
Advanced Chemical Separation: Simulation of Performance of Unit Operations and 
Systems of Such Operations proposed to effect Advanced Chemical Separation of 
Hanford Waste Streams 

Efficient Separations Processes Integrated Program - Comprehensive 
SludgdSupernate R&D 

. .  BDAT: NA 

146 

149 

264 
268 

28 1 Comprehensive SludgdSupemate DT&E 
377 

Target Site: Idaho 
BDAT: HLVIT 

BDAT: MACRO 

ical pgystcal treatmea 
370 

341 

mochemical Process for ICPP HLW Calcine 

Lead macroencapsulation (Support of the Radioactive Waste Management Complex 
(RWMC)) 

Te- ID: 

BDAT: STABL 
fom 

342 Sulfur polymer cement immobilization 
Target Site: K-25rn-12 Plant (Oak Ridge) 

BDAT: DEBRIS 

BDAT: RMERC 

BDAT: RORGS 

Tech Area ID: &&&&&& -m.em 
1 1 Thermal Desorption, LDR FFCA Treatment Development and Implementation 

Thermal Desorption, LDR FFCA Treatment Development and Implementation 

Thermal Desorption, LDR FFCA Treatment Development and Implementation 

Tech Area ID: chemical p h v & & r e a m  
11 

Summam Tech Area ID: chemical Dhvsical treatme nt 
11 

BDAT: HLVIT 
mary Tec h Area ID: final fom 

9 Final Waste Form Stabilization, LDR FFCA Treatment Development and 
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CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Continued) 

Implementation 

Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Implementation 

BDAT: STABL 
Tech Area ID: final fom 

9 

develppmplnt a c b w  do BDAT . .. 

Tech Area ID: -tenzabqll 
. .  BDAT NA 

4 Compositional characterization OR LDR FFCA Treatment Development and 
Implementation, and 

Target Site: Lawrence Livermore National Laboratory 
BDAT: HLVIT 

arv Tech Area ID: final fom 
40 Ceramic Waste Forms LLNL 
69 

40 Ceramic Waste Forms LLNL 
69 

Immobilization of Wastes in Ceramics 
BDAT: STABL 

final fom 

Immobilization of Wastes in Ceramics 

BDAT: NA 

65 

32 

64 Automated Glovebox Processing 
122 

Target Site: Los AIamos National Laboratory 

Whole Barrel Survey and Segregation 

Multiple Sensor Integration for Material Segregation-1 
ID: robotics 

Multiple Sensor Integration for Material Segregation-2 

am Tech Area ID: front end handllng 

BDAT: RMETL 
Summarv Tech Area ID: chemical uhvsical treatme nt 
105 
1 16 

Oxygen sparge of spent pyrochemical salts. 
Water-soluble, Chelating Polymers for Toxic Metal-Ion Separation 

Oxygen sparge of spent pyrochemical salts. 

BDAT: DEACT 

105 
. .. development acbwhes that to Specific BDAT RCRA a m e n t  functions 

BDAT: NA 
Tech Area IT2 ow 
1. Replacement of Glovebox Gloves with Non-Hazardous Alternative 
2. CLS-1 Waste MinimizatiodMitigation Plan 
3. Nuclear Reactor Fuel Reprocessing 
4. Waste Characterization 

89 
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469s TABLE 8-3 

. . 1 : : 
.I - 

070 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t i n ue d) 

Target Site: Oak Ridge National Laboratory (X-10) 

BDAT: NA 
Tech ID: 

12 Process to salt cake 
Target Site: Rocky Flats 

BDAT: INCIN 

BDAT: RORGS 

BDAT: LLEXT 

y 
Summay ical mea- 
138 Surface Organic Contaminant Removal 

Tech ID: c- 
138 Surface Organic Contaminant Removal 

ID: 
135 Microwave Solidification 

132 
135 Microwave Solidifcation 
277 Polymer Solidification 

Tech Area ID: chemical Dhvs' 

BDAT: HLVIT 

BDAT: STABL 
Tech &ea ID: final form 

Cement Solidification (Solar Pond Cleanout) 

Target Site: Sandia National Laboratories (Albq) 
BDAT: BIODG 

T e c w a  ID: c o m  
198 

198 

Los Alamos Program for Barriers and Post Closure Monitoring 

Los Alamos Program for Baniers and Post Closure Monitoring 

BDAT: STABL 

TechnQkW deve 1oDment that d- BDAT RCRA f u n c a  

Summay 
BDAT: NA 

Tech Area ID: charactenzahog 
273 

w t , h  x-by fluorescence 

. .. 

. .  
On-site Analysis of Metals Using ASV . .  

1 b.Cd 

Target Site: Savannah River 

Summary .. . BDAT: BIODG 
Tech Area ID: w m  destruction & stabdizaqqn 

305 Soil Bioreactor Studies 
321 TCE/PCE VEGETATION DEMONSTRATION 

Summary Tech Area ID : off- 
352 Off-gas treatment studies 
353 Hazardous metals transport in incinerators 
Summarv Tech Area ID: waste destruction & stab ilization 
354 Rotary kiln seal tests 

BDAT: INCIN 
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4695 
TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
, 

SUMMARY 
(Conti n ued) 

Destruction of HAZMXED/TRU waste - removing plutonium oxide 

Hazardous metals transport in incinerators 

c h e m i v  
BDAT: RMETL 

359 

353 
Tech Area ID: 0- 

BDAT: HLVIT 
ID: final fom 

167 Waste Form and Vitrification procesS Development for Mixed Waste 
349 Immobilization studies 

358 Lead Macroencapsulation 

BDAT: MACRO 

BDAT: STABL 

Tech Area ID: f m m  

Summarv Tec h Area ID: frnal fomq 
167 
349 Immobilization studies 
356 

Waste Form and Vitrification procesS Development for Mixed Waste 

Waste form for CIF Ash 
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TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t 1 n ue d) 

Matrix 

Other wastes 

Waste stream sets/with 
numbered subcategories (fiom 
SNL data call) 
Lab Packs 
11LabPackswithMeta.l. 
12 Lab Packs without Metal 

Reactive/dangeroas 
13 Reactive Metals, 
14 Explosives, 
15 Compressed Gases 
Inherently hazardous 
16 Liquid Mernny. 
17 Elemental LeaQ 
18 Beryllium Dust, 
19 Batteries 
Misc. Other 
99 other 

Matrix 
disposition 

Target Site: Cross-complex 
BDAT: BIODG 

Tech 

BDAT: CHOXD 
331 Biological Destruction of Tank Wastes 

RCRA organic 
treatment 

INCIN, CHOXD 
(applied to extract, 
waSharleaCw3) 

DEACT, WTRRX, 
RCGAS, ADGAS 

RCRA 
inorganic 
treatment 
STABL, RMERC, 
CHRED, RMETL 

STABL, DEACT 

W M .  
MACRO, HLVIT, 
RTHRM. Recycle 

.. . a m :  w- 
44 Bremsstrahlung and Electron Beam Project 

Biocatalytic Destruction of Nitrate and Nitrite 

Sand W-mlcation for MWIP/OGT 

Heavy Metal Removal by Electrodeposition 
Waste Separation and Pretreatment Using Titanate Ion 
Exchangers 

Magnetic and Nonmagnetic MelVSlag Treatment of Mixed Wastes. 

BDAT: CHRED 
Tech Arga ID: 

BDAT: INCIN 
Tech 

BDAT: RMETL 

119 

2 12 

38 
2 17 

262 

2 12 S a n d i a l L i v e m o r e ~ ~ i c a t i o n  for MwIp/ocrT 

374 

Tech Area ID: 
1 Ceramic Waste forms ANL 
98 
293 

2 12 

92 

ID: 

Tech Area ID: 

T W  ID: 

Tech ID: 
BDAT: LLEXT 

Efficient Separation Processes Integrated Program - Aqueous biphasic systems 
BDAT: HLVIT 

Chemically Bonded Ceramic Waste Forms 
Buried Waste Integrated Demonstration Thermal Kinetic Process Studies 

SandiaLivermore Technology Specification for MWIP/OGT 

Integral Fast Reactor Program, Pyroprocess Dev. 

07 1. 
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TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con t i n ue d) 

252 

c h A r e a I D : n  
1 Ceramic Waste forms ANL 
98 
240 
262 

Integral Fast Reactor Program, Pyroprocess Development 
BDAT: STABL 

Chemically Bonded Ceramic Waste F o m  
Polyethylene Encapsulation of Low-Level Single Shell Tank Wastes 
Magnetic and Nonmagnetic Meldslag Treatment of Mixed Wastes. 

d e v w t  actIvihes do not BDAT RCRA . .. 

. .  BDAT: NA 

197 

20 Laser Induced Breakdown Spectroscopy 

27 

252 

ID: charactenzapQn 
Noninvasive Site Characterization, Phase 2: Program Plan for Assessing and 
Integrating Space, Airborne and Surface Methods 

Tech Area . .  . .  ID:C-&w 

aID:- 
Integrated Manufacturing Design Initiative-Metal Emissions Monitoring 

Integral Fait Reactor Program, Pyroprocess Development 

BDAT: NLDBR 

d e v w  actmhes 1 . . .  

BDAT: NA 
Tech Area ID: s- 

120 System Analysis 

Site-specific technology development activities with potential cross-complex 
applicability 

Target Site: Argonne National Laboratory East 
BDAT: RMETL 

Summam Tec hArea ID: V a l  treatment 
257 Resin Exchange 

Target Site: Idaho 
BDAT: AMLGM 

BDAT: STABL 

arv Tech Area ID: 
339 Elemental mercury amalgamation 

343 Iron enriched basalt (IEB) waste forms and processing 
Target Site: K-25/Y-12 Plant (Oak Ridge) 

Summary Tech Area ID: final f o a  
9 

Summary Tec h Area ID: final fom 
9 

BDAT: HLVIT 

Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Implementation 

Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Implementation 

BDAT: STABL 
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TABLE 8-3 . - 4.mSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Continued) 

Target Site: Lawrence Livermore National Laboratory 
BDAT: HLVIT 

Tech Aa%a ID: 
40 Ceramic Waste Forms LLNL 
69 

40 CeramicWasteFormsLLNL 
69 

Immobilization of Wastes in Ceramics 
BDAT: STABL 

Tech Area ID: 

Immobilization of Wastes in Ceramics 

d e v e l o D m  a c t m u  do not link to SDecifXc BDAT RCRA ma- . . .  

Tech Area ID: c&tenzahm 
65 

64 Automated Glovebox Processing 
Target Site: Los Alamos National Laboratory 

Oxidation process for depleted uranium 

. .  BDAT: NA 

Whole Barrel Survey and Segregation 

BDAT: CHOXD 
Te& A m  ID: c- 

22 
23 Treatment of Electroplating Wastes. 

23 Treatment of Electroplating Wastes. 

Tech Area ID: 
416 CAIVitrification 

22 

416 CAI Vitrification 

BDAT: RMETL 
ID: c- 

BDAT: HLVIT 

BDAT: STABL 
~ d m ~  

Oxidation process for depleted uranium 
am Tech Area ID: final fom 

m h n o l o m  de veloDment actt 'vities that do not link to SECT 'fic BDAT RCRA treatment functio nS 

BDAT: NA 
Tech Area ID: o a  
1. Replacement of Glovebox Gloves with Non-Hazardous Alternative 
2. CLS-1 waste Min imhl  'on/Mitigation Plan 
3. Nuclear Reactor Fuel Reprocessing 
4. Waste Characterization 

~ T e c h n i m i z a t i Q n  
108 Automated Retirement and Integrated Extraction System (ARIES) 

89 

. .  . . BDAT: NLDBR 

Target Site: Rocky Flats 
/if' BDAT: INCIN 

Summary Tech Area ID: offeG technology 
202 Real-Time Emission Monitoring 

BDAT: STABL 

.'* 

Sumrgarlv T w r e a  ID: final fom 
277 Polymer Solidification 

April 1993 



. /  TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Con ti n ued) 

.I 

Target Site: Sandia National Laboratories (Albq) 
BDAT: STABL 

ID: co- 
207 Geochemical Controls on Chromium Mobility 

d e v v  BDAT RCRA m- . .. 

Summaw Tech Area ID: cbxxmz&m 
BDAT: NA 

2 18 
273 On-site Analysis of Metals Using ASV . 

272 

. .  
Neutron Activation Logging System for the MWLID 

Detection and Quantification of High-2 metals With X-Ray Fluorescence 
b.Cr- 

Target Site: Savannah River 
BDAT: BIODG 

am:- 
328 Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 

Off Gas Treatment 

Tech Area m: 
Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 

mmarv Tech w: o 
328 Integrated Demons%%!%!%%p of Organics in Soils and at Non Arid Sites; 

Off Gas Treatment 
352 Off-gas treatment studies 
353 Hazardous metals transport in incinerators 

Summary Tech Area ID: chemical phvsical treatmerlt 
359 Destruction of I%WMKED/TRU waste - removing plutonium oxide 
Summarv Tec h Area ID: 0- 
353 Hazardous metals transport in incinerators 

Summarv Tec h Area ID: final fom 
349 Immobilization studies 
35 1 Waste form evaluation 

BDAT CHOXD 

328 

BDAT: INCIN 

BDAT: RMETL 

BDAT: HLVIT 

BDAT: MACRO 
maw Tech Area ID: final fom 

35 1 Waste form evaluation 
358 Lead Macroencapsulation 

357 Silver saddle treatment 
Summary Tech Area ID: final brm 
349 Immobilization studies 
35 1 Waste form evaluation 
356 

Summarv Tec hAreaID : offeas tech noloey 
328 

BDAT: STABL 
Tech Area ID: che- 

Waste form for CIF Ash 
BDAT: CARBN 

Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid Sites; 
Off Gas Treatment 
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4695 TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 

CrosscuuhP Techno 
(Con ti n ued) . .. .. Iwv DeveloDment A c W  

ot asslgned to treatabllltv erouDs) 

Target Site: Cross-complex 

d e v w  acb- not -AT . .. 

BDAT: NA 
Tech Area ID: retrieval 

152 UST Long Reach Ann-Kinematics 

182 SLM Software Design 
188 Telerobot Improvements 
189 
190 
191 ’ Decontamination&Decommissioning 
193 Controls 
194 Systems Analysis 
195 Mechanisms 
196 University R&D Program 

184 

Waste procesSing Operations-Liaison to National Mixed Waste Programs 
Waste Process Stream Handling System 

ID:- 
Remote Inspection and Survey of Stored Waste Drums 

Target Site: K-25N-12 Plant (Oak Ridge) 

14 Cleanable steel HEPA filter 

BDAT: INCIN 

Target Site: Los Alamos National Laboratory 
BDAT: RLEAD 

BDAT: RMETL 

BDAT: STABL 

t r e m  
85 Decontamination and Recycling of Lead Bricks 

Oxygen sparge of spent pyrochemical salts. 

Controlled reaction of water-reactive wastes 
Decontamination and Recycling of Lead Bricks 

Oxygen sparge of spent pymchemical salts. 

Controlled reaction of water-reactive wastes 

aw Tech Area ID: chemical 
105 

Summarv Tec h Area ID: chemical Dhvs ical treatrnea 
24 
85 

BDAT: D U C T  

BDAT: NEUTR 

Tech Area ID: 

T W a I D :  

105 

24 

ink to specif IC BDAT RCRA treatment fu nchong Technolo-ent achvihes that do Wt I . . .  

ical l&gratoria Tech Area ID: analyt 
BDAT: NA 

18 1 
219 Analytical Service Program 
385 

@A Validation of prototype individual SLMs 

National Sample Management and Tracking System 
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TABLE 8-3 . .  

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Continued) 

386 
387 
388 
389 
390 
391 
392 Methods Modification 
393 Field Analyses Methods 
394 FieldAnalyses 
395 Quality Assurance Requirements Document 
396 Performance Evaluation 
397 
398 Performance Evaluation Program 
399 AuditProgram 
400 AuditProgram 
401 Analytical Cost Reduction (Blind Compliance) 
402 Richland Operations office Program Support Division 
403 DQO Guidance Development 
404 Interagency Agreement with the EPA Quality Assurance Management Staff 
405 Interagency Agreement with the EPA Ofice of Radiation Programs 
406 Interagency Agreement with the EPA Environmental Monitoring Systems 

Laboratory 
407 Interagency Agreement with the EPA Environmental Monitoring Systems 

Laboratory 
408 Interagency Agreement with the Analytical Operations Branch 
409 M A m  

179 Testing and Modification of Standard Laboratory Modules (SLMs)/Standard 
Support Modules (SSMs) 

180 Demonstration of remaining S W S S M s  for EPA 3540 & 3550 
183 SLM Design for EPA Method Series 3000 SPM 
220 BWID Non-Intrusive Sensing 
230 BWID Remote Characterization System (RCS) 
234 Improvements in Inductively Coupled Plasma Mass Spectrometry 
236 Integrated Program - Characterization, Monitoring, and Sensor Technologies 
237 Expedited Site Characterization: Application and Continued Development of Rapid, 

Focused Site Characterization Methodology for Federal Facilities 
238 Optimization of Sampling Strategies 
283 Problem-Directed Chemical Characterization - Rapid Response (Laser Rangefmder 

285 Associated Particle Imaging (MI) Development 
287 Remote Sensing Systems Development 
300 3D, 1U3C Seismic: Three-Dimensional, One- and Three-Component Reflection 

Seismic for Non-Intrusive Characterization of Environmental Restoration Sites 
330 In Situ Secondary Ion Mass Spectrometry (SIMS) Analysis: Development and 

Evaluation of a Transportable Ion Trap SIMS Instrument for the Direct Analysis of 
Low Volatile Organic Compounds 

Summary Tech Area ID: front end handling 
186 AC Swing-Free Crane Control 
Summarv Tec h Ana ID: monitoring 
280 

27 1 

National Sample Management and Tracking System - RL 
National Sample Management and Tracking System - AL 
National Sample Management and Tracking System - RL 
National Sample Management and Tracking System - SR 
Methods ModXcation-Adapting SW-846 Methods for Mixed Waste Analysis 

Methods Modification-Adapting SW-846 Methods to Mixed Waste Analysis 

Quality Assessment (Performance Evaluation Program) 

. .  a ID: c h w z a h o n  

Add-On) 

Waste Stream Diagnostics and Control for Treatment of Mixed Waste 

PNL Technology Specification for MWIP 
Summary Tech Area ID: other 
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4699' TABLE 8-3 

CROSS-COMPLEX TECHNOLOGY DEVELOPMENT TREATABILITY 
SUMMARY 
(Continued) 

Tritium Gas RecoveryLRecycle from Tritium Confinement Systems 

BWID Retrieval Demonstration: End Effector Evaluation 

BWID Multiaxis Crane Control System 
BWID Remote Excavating System (RES) Demonstration 

420 

22 1 
222 BWID Contamination Control 
223 BWID Dig Face Characterintion 
231 
232 

Tech Area ID: retrieval 

. .  . . am Tech Area D waste m m m  
418 Chip Collection System for Precision Machining 

Target Site: Sandia National Laboratories (Albq) 

arv Tech Area ID: conlaumal 
BDAT: STABL 

213 Dry Barriers Applications for Landfills 

d e v v  do BDAT RCRA . .. 

ID:- . .  BDAT: NA 

215 Magnetometer Towed Array 
Tech Area ID: conurnen1 

199 
203 
210 Remedial Options Evaluation 

Migration Barrier Covers for Mixed Waste 
A Prototype Decision Support System to Select MWL Barrier Cover Systems 

Target Site: Savannah River 

develQOmeaf a c o Q  BDAT RCRA m- . .. 

BDAT: NA 
Tech Area ID: fulTdfQHn 

413 Radiological Performance Assessment 
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APPENDIX B, SECTION BB 

Technology Development (TD) Activity 
Indexed Narrative Descriptions 

(note page numbers are designated differently from the preceding 
section of Appendix B, i. e., they are numbexed BB-i, BB-1, etc.) 
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Appendix B, Section BB 

BB. Technology Development (TD) Activity Indexed 
Narrative Desc r i p t i on s 

BB.l Introduction 

This portion of Appendix B presents numerically indexed narrative descriptions of the 
technology development activities supported by DOE in the area of mixed waste 
management. Earlier portions of Appendix B summarize site-specific technology 
development activities and crosscomplex technology development activities. Mixed waste 
treatment requirements and the EM approach to technology development activities are 
summarized in Chapter 6. The site-speciilc technology development activities are also 
presented in detail in the individual site chapters. 

This portion of Appendix B includes the following index lists and nanative descriptions. 
The narrative descriptions are presented in order of ascending ID (index) number. 

88.2 Index lists 

- - .  1. Summary Index List - This listincludes the ID number, technology development activity - 
title, and the page number for the narrative description of that technology development 
activity. 

2. Technology Development by Target Site - This list includes the ID number, and 
technology development activity title, grouped by target site. Cross Complex is used as the 
target site name for activities that are potentially applicable across the DOE complex, rather 
than supporting a specific target site. Specifc site names are used as the target site name for 
activities which target site-s@ic needs. 

3. Technology Development by BDAT - This list includes the ID number, and technology 
development activity title, grouped by BDAT category. 

4. Technology Development by Summary Functional Area - This list includes the ID 
number, and technology development activity title, grouped by summary functional area. 

88.3 Narrative descriptions 

The narrative descriptions for the technology development activity include: 

Target site: Cross Complex or specific site name that the activity supports. 

Location site: Site name where the work is performed 

ProgramdFacilities Supported: Cross Complex program or site-specific program or 
facilities that the activity supports. 

ID: Database record number (index number) 

Program Title: Technology development activity name. 
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Summary Description: Brief description including the scope of activity. 

Summary PurposeINeed A summary of the key ways that this technology development 
improves on the limitations of existing technology solutions, i.e., specific performance 
goals to improve the existing limitations, relationships to compliance agreement 
commitments, planned facilities, regulatory requirements, other drivers. 

Summary Result/Endpoint/Deli: Identify what the d t  or endpoint of the activity 
will be, Le., completed bench studies, pilot facilities, integrated prototype system, etc. 

BDAT: The BDAT with which the technology development activity has been grouped. 

Functional Areas: The functional areas with which the technology development activity has 
been grouped, at s p m a r y  and more detailed levels. 

080 
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ID 
1 
3 
4 

6 
9 

10 
11 

12 
14 
15 
16 
17 
18 
20 
22 
23- 
24 
25 
26 
2 i  
28 
29 
32 
33 
34 
38 
39 
40 
44 
56 
58 
63 
64 
65 
69 
74 

77 
75 

79 
80 
81 
85 
86 
87 
88 

4695 

Summary Index List 
e Paye (BB-1 

Ceramic Waste forms ANL 1 
Molten Salt Destruction of Hazardous and Mixed Wastes 2 
Compositional characterization OR LDR FFCA Treatment Development and 
Implementation 3 
Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LLNL) 
Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Implementation 5 
Sludge mobilization and transport 6 
Thermal Desorption, LDR FFCA Treatment Development and 
Implementation 7 
Process to Salt Cake 8 
Cleanable steel HEPA filter 9 
Photocatalytic removal of complexed uranium from water 10 
E-Beam Radiolysis of Simulated Hanford Waste 11 
Quartz Crystal Microbalance (QCM) Arrays for Solution Analysis 12 
Ultrasonic Detoxification of Ground Water and Soil 13 
Laser Induced Breakdown Spectroscopy 14 
Oxidation process for depleted uranium 15 
Treatment of Electroplating Wastes. 16 
Controlled reaction of water-reactive wastes 17 - 
Wet Oxidation C-2UNuc. Ind. 18 

20 

4 

Integrated Manufacturing Design Initiative-LIBS 19 
Integrated Manufacturing Design Initiative-Metal Emissions Monitoring 
Supercritical Water Oxidation-1 21 
Supercritical Water Oxidation-2 22 
Multiple Sensor Integration for Material Segregation-1 23 
Wet Oxidation of Ion Exchange Resins 24 
LDRD-Nitrate Destruction 25 
Heavy Metal Removal by Electrodeposition 26 
UV/H202 Oxidation of MW 27 
Ceramic Waste Forms LLNL 28 
Bremsstrahlung and Electron Beam Project 29 
Minimum Additive Waste Stabilization (MAWS) 30 
Technology Development for Concentrating Process Streams. 31 
Aqueous Biphasic Treatment of Uranium Contaminated Soils 32 

34 
Immobilization of Wastes in Ceramics 35 
Electrochemical Ion Exchange 36 
Radiation-Based Mixed Waste Characterization 37 
Electrocatalytic Destruction of Organic Waste and Treatment of Mixed 
Hazardous Wastes 38 
Controlled Air Incinerator 39 
Microwave Fluidized B& Detoxification of Mixed Waste 40 
Liquid Metal Recycle and Waste Treatment 41 
Decontamination and Recycling of Lead Bricks 42 
Nitric Acid Recycle 43 
Two-stage PBWSDP for UMW 44 
Unvented Thermal Process for Treatment of ANL Mixed Waste 45 

Automated Glovebox Processing 33 
Whole Barrel Survey and Segregation 
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89 1. Replacement of Glovebox Gloves with Non-Hazardous Alternative 
92 Integral Fast Reactor Program, Pyroprocess Dev. 
94 Reuse, Recycling, and Decomposition of Calcium Chloride 
98 Chemically Bonded Ceramic Waste Forms 
102 Chemical Detoxification 
104 Magnetic separation 
105 Oxygen sparge of spent pyrochemical salts. 
107 Cost Savings Support to Mixed Waste Integrated Program 
108 Automated Retirement and Integrated Extraction System (ARIES) 
109 Biological Approaches to Actinide Decontamination and Recovery. 
110 Hydrocarbon Sensors 
11 1 Extraction System for Removal of Radioactive and Hazardous Metal Ions 

From Aqueous Waste Streams. 
113 Advanced Testing Line for Actinide Separations (ATLAS) 
115 Biodegradation of Organics in Mixed Wastes 
116 Water-soluble, Chelating Polymers for Toxic Metal-Ion Separation 
117 Ultrasonic Detoxification of Groundwater and Soil 
119 Biocatalytic Destruction of Nitrate and Nitrite 
120 System Analysis 
121 Barxiem and Post-Closure Monitorine 
122 Multiple Sensor Integration for Ma&al Segregation-2 
123 EXCEL 
124 Hydrochloric Acid Recycle 
126 Supercritical Fluid Carbon Dioxide to Replace Chlorocarbon Solvents for 

127 Robotic NDA & Analytical Sample Characterization 
128 Hydrothermal processing 
130 Surfactant Systems for Actinide Extraction/Encapsulation 
132 Cement Solidification (Solar Pond Cleanout) 
134 Thermal Treatment procesS Unit/ Fluidized Bed 
135 Microwave Solidification 
136 Cement Solidification of Sludge, Salts and Ash (Cl'MP Compliance) 
137 Catalytic Chemical Oxidation 
138 Surface Organic Contaminant Removal 
142 UST- Excavation and Retrieval UST Wastes By Water Jets (Confured 

143 UST- Wastes Dislodging Technology Development 
144 UST- Early Deployment System (EDS) - Robotic Characterization of UST 

146 UST- Integrated Instrument Platform for In-Situ Characterization of Tank 
Wastes [new title pending] 

147 UST- Waste Dislodging and Conveyance Technology 
148 UST- Light Duty Utility Arm Sampling End-Effector 
149 UST- Simulants for Retrieval Tasks 
150 UST- Multi-Functional ScarXedConveyer- Design and Development of a 

Multifunction Scarifier End Effector with an Integral Conveyance System 

Waste Dislodging and Conveyance Systems Development 
152 UST- Long Reach Arm-Kinematics 
153 UST- Long Reach Ann - Control System 
154 UST- Baseline Technologies for UST Remediation 
155 UST- Long Reach Arm - Systems Coordination and Definition 
156 UST- Light Duty Utility Arm - Laser Range Finder 
157 UST- Long Reach Ann - Maintenance and Decontamination 

Cleaning Plutonium 

Sluicing) 

145 UST- Light Duty Utility Arm 

15 1 UST- Hydrdics  Techology- Hydraulics Technology in Support of Tank 

46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

78 
79 
80 
81 

82 
83 
84 
85 

86 

87 
88 
89 
90 
91 
92 
93 
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158 UST- Light Duty Arm - Technical Interface 
159 UST- Light Duty Utility Arm - Computer InterfadEnd Effector 
160 UST- Long Reach Arm - Computer Interface 
161 UST- Waste Retrieval Project Coordination 

164 DIAL - The Diagnostic Instrumentation and Analysis Laboratory 
167 Waste Form and Vitrification Process Development for Mixed Waste 
168 UST- Cs Extraction Testing 
172 UST-SF211203 Raman Spectroscopy system 
173 Storage Tanks-West- Long Reach Manipulator 0 System 
174 Storage Tanks - East- Silo Waste Retrieval System (WRS) and CostBenefit 

175 RemoteCharactenza ' tionsystem (RCS) 
176 Remote Excavation System (RES) 
177 Remote Size Reduction (RSR) 
178 Contaminant Analysis Automation 
179 Testing and Modification of Standard Laboratory Modules (SLMs)/Standa.rd 

Support Modules (SSMs) 
180 Demonstration of remaining S W S S M s  for EPA 3540 & 3550 
181 EPA Validation of prototype individual SLMs 
182 SLMSoftwareDesign 
183 SLM Design for EPA Method Series 3ooo SPM 
184 Remote Inspection and Survey of Stored Waste Drums 
185 Drum Opening, Emptying, and Transportation Systems 
186 AC Swing-Free Crane Control 
187 Item Characterization and Sorting 
188 Telerobot Improvements 
189 Waste Processing Operations-Liaison to National Mixed Waste Programs 
190 Waste Process Stream Handling System 
19 1 Decontamination & Decommissioning 
192 Sensing Systems 
193 Controls 
194 Systems Analysis 
195 Mechanisms 
196 University R&D Program 
197 Noninvasive Site Characterization, Phase 2- Program Plan for Assessing and 

Integrating Space, Airborne and Surface Methods 
198 Los Alamos Program for Barriers and Post Closure Monitoring 
199 Migration Barrier Covers for Mixed Waste 
200 Waste Destruction and Stabilization Technology Specification 
201 Packed-Bed ReactodSilent Discharge Plasma (PB WSDP) 
202 Real-Tie Emission Monitoring 
203 A Prototype Decision Support System to Select MWL Barrier Cover Systems 
204 Electron-Beam Waste Treatment Test Bed 
207 Geochemical Controls on Chromium Mobility 
2 10 Remedial Options Evaluation 
2 12 Sandia/Livermore Technology Specification for MWIP/OGT 
2 13 Dry Barriers Applications for Landfills 
2 15 Magnetometer Towed Array 
2 17 Waste Separation and Pretreatment Using Titanate Ion Exchangers 
2 18 Neutron Activation Logging System for the MWLID 
219 Analytical Service Program 
220 BWID Non-Intrusive Sensing 
22 1 BWID Retrieval Demonstration- End Effector Evaluation 

162 UST- Waste Dislodging 

Analysis 

94 
95 
96 
97 
98 
99 

100 
101 
102 
103 

104 
106 
107 
108 
109 

110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 

128 
129 
130 
13 1 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
-1 42 
143; -i. 
144 
145 
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222 BWID Contamination Control 
223 BWID Dig Face Characterization 
226 BWID GRAPHITE DC ARC PLASMA AND GLASS MELTER TSR 
227 BWID Final Waste Form Criteria (Treatment and &-treatment Waste Form 

Integration) 
228 BWID Retrieval Related Technologies 
230 BWID Remote Characterization System (RCS) 
231 BWID Multiaxis Crane Control System 
232 BWID Remote Excavating System (RES) Demonstration 
234 Improvements in Inductively Coupled Plasma Mass Spectrometry 
236 Integrated Program - Characterization, Monitoring, and Sensor Technologies 
237 Expedited Site Charactebtion- Application and Continued Development of 

Rapid, Focused Site Chamckmah * 'on Methodology for Federal Facilities 
238 Optimization of Sampling Strategies 
239 UST- Truex Model Validation 
240 Polyethylene Encapsulation of Low-Level Single Shell Tank Wastes 
242 Arc Melter Vitrification- Melting and Vitrification of INEL Waste in the 

United States Bureau of Mines/ASME Municipal Ash Melter 
252 Integral Fast Reactor Program, Pyroprocess Development 
257 ResinExchange 
258 Calcine Residue Leaching- High-Level Waste Volume Reduction for Calcine 

Processes 
259 Calcination procesS Development to Treat Hanford's Tank Waste 
261 Waste Analysis with Laser Raman Spectroscopy 
262 Magnetic and Nonmagnetic Melt/Slag Treatment of Mixed Wastes. 
263 EIX Nitrate Destruction- NitrateMitrite Destruction by Electrochemical Ion 

Exchange 

265 Efficient SeparationdPmesses Integrated Program (ESPIP)--Coordination, 
Program Development, and Technology Evaluation Tasks. 

267 Compact procesSing Unit Demonstration 
268 Advanced Chemical Separation- Simulation of Performance of Unit 

Operations and Systems of Such Operations proposed to effect Advanced 
Chemical Separation of Hanford Waste Streams 

27 1 PNL Technology Specification for MWIP 
272 Detection and Quantifcation of High-Z metals with X-Ray Fluorescence 
273 Onrsite Analysis of Metals Using ASV 
275 Mixed Waste Destruction (Vitrification) 
277 Polymer Solidification 
280 Waste Stream Diagnostics and Control for Treatment of Mixed Waste 
28 1 Comprehensive SludgdSupernate DT&E 
282 ORNL Program Support for MWIP (New Name- Plasma Design & Test) 
283 Problem-Directed Chemical Characterization - Rapid Response (Laser 

Rangefmder Add-on) 
284 Radioactive Sodium Nitrate Waste Treatment 
285 Associated Particle Imaging (MI) Development 
287 Remote Sensing Systems Development 
293 Buried Waste Integrated Demonstration Thermal Kinetic pn>cess Studies 
295 Cold Plasma Destruction of Savannah River Off-Gas VOCs 
300 3D, 1U3C Seismic- Three-Dimensional, One- and Three-Component 

Reflection Seismic for Non-Intrusive Characterization of Environmental 
Restoration Sites 

302 Pulsed Ultraviolet Irradiation Gas-Treatment Technology 
305 Soil Bioreactor Studies 

264 UST- Tank Waste Processing Analysis 
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146 
147 
148 

150 
151 
152 
153 
154 
155 
156 

157 
158 
159 
160 

161 
162 
163 

164 
165 
166 
167 

168 
169 

170 
17 1 

172 
173 
174 
175 
176 
177 
178 
179 
180 

181 
182 
183 
184 
185 
186 

187 
188 
189 
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3 13 High Energy Corona for Destruction of VOCs in Process Off-Gases 
3 18 In Situ Dewtion of Organics, Demo Support 
319 Fiber Optic Sensor and Analysis for the Integrated Demonstration for Cleanup 

of Soils and Groundwater in Non-Arid Sites 
321 TCE/PcE VEGETATION DEMONSTRATION 
328 Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid 

Sites 
330 In Situ Secondary Ion Mass Spectrometry (SIMS) Analysis- Development 

and Evaluation of a Transportable Ion Trap SIMS Instrument for the Direct 
Analysis of Low Volatile Organic Compounds 

33 1 Biological Destruction of Tank Wastes 
334 DECONTAMINATION OF PROCESS !3TREAMS/GROUNDWATER 

CONTAINING VOLATILE ORGANIC COMPOUNDS 
336 Processing of New Brunswick Laboratory Plutonium Wastes 
337 Preparation of a Preliminary Waste Treatment Plan and Installation of a 

Filtration System for nonTRU Mixed Waste 
339 Elemental mercury amalgamation 
340 Treatment of mixed heavy metal waste 
341 Lead macroencapsulation (Support of the Radioactive Waste Management 

Complex (RWMC)) 
342 Sulfur polymer cement immobilization 
343 Iron enriched basalt (IEB) waste forms and processing 
344 Immobilization of calcine HLW 
345 Treatment of sodium-bearing H U W  
346 Reverse osmosis studies 
347 W photolysis 
348 IonExchange 
349 Immobilization studies 
350 Electron beam treatment of MLLW 
351 Waste form evaluation 
352 Off-gas treatment studies 
353 Hazardous metals transport in incinerators 
354 Rotarykilnsealtests 
355 CIF da ted  waste minimization activities 
356 Waste form for CIF Ash 
357 Silver saddle treatment 
358 Lead Macroencapsulation 
359 Destruction of HAZMIXEDRRU waste - removing plutonium oxide 
360 Destruction of HAZMXED/TRU waste - organic material oxidation process 
365 Mediated Electrolytic Oxidation (MEO) Alternative (PNL,) 
369 SUPERCRITICAL WATER OXIDATION (SCWO) DEMONSTRATION 

PROGRAM 
370 Pyrochemical Process for ICPP HLW Calcine 
374 Efficient Separation Processes Integrated Program - Aqueous biphasic 

systems 
375 Efficient Separation Processes Integrated Program - Sludge Technology 

Assessment 
376 Efficient Separation Processes Integrated Program - Advanced solvent 

extractiodrecovery processes 
377 Efficient Separations Processes Integrated Program - Comprehensive 

SludgdSupernate R&D 
378 Efficient Separation Processes Integrated Program - Technology Evaluation- 

Determine incentives and Data Needs for Demonstrating Pretreatment 
Technologies (formerly, Advanced Chemical Separations) 

190 
191 

192 
193 

194 

195 
196 

197 
198 

199 
200 
201 

202 
203 
204 
205 
206 
207 
208 
209 
2 10 
21 1 
212 
213 
2 14 
215 
216 
217 
218 
2 19 
220 
22 1 
222 

223 
224 

225 

226 

227 

228 

229 
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379 Efficient Separation Processes Integrated Program - INSITU 

380 Efficient Separation Processes Intepted Program - Development of High 
Capacity Selective Fixed Sequestering Agents (Solid Sorbents for Selective 
Separation of Radioactive Nuclides) 

381 Efficient Separation Processes Integrated Program - Calcine Residue 
Leaching- Volume Reduction for High Level Waste Sludges 

382 ESPIP Selective Leaching of tank sludges by the ACPDE*CON Process 
383 Efficient Separation Processes Integrated Program - Derivatives of Natural 

Complexing Agents for Removal of Pu From Waste Waters 
384 Efficient Separation Processes Integrated Program - Innovative Chemical 

Separation- Development and Testing of New Chemical Separations and 
Tmtment Methods for Nuclear Waste Disposal 

385 National Sample Management and Tracking System 
386 National Sample Management and Tracking System - RL 
387 National Sample Management and Tracking System - AL 
388 National Sample Management and Tracking System - RL 
389 National Sample Management and Tracking System - SR 
390 Methods Modification-Adapting SW-846 Methods for Mixed Waste 

391 Methods Modification-Adapting SW-846 Methods to Mixed Waste Analysis 
392 Methods Modification 
393 Field Analyses Methods 
394 Field Analyses 
395 Quality Assurance Requirements Document 
396 Performance Evaluation 
397 Quality Assessment (Performance Evaluation Program) 
398 Performance Evaluation Program 
399 Audit Program 
400 Auditprogram 
401 Analytical Cost Reduction (Blind Compliance) 
402 Richland Operations Office Program Support Division 
403 DQO Guidance Development 
404 Interagency Agreement with the EPA Quality Assurance Management Staff 
405 Interagency Agreement with the EPA office of Radiation Programs 
406 Interagency Agreement with the EPA Environmental Monitoring Systems 

Laboratory 
407 Interagency Agreement with the EPA Environmental Monitoring Systems 

Laboratory 
408 Interagency Agreement with the Analytical Operations Branch 
409 M A m  
410 Soil Washing Treatability Study 
41 1 National Sample Management and Tracking System 
413 Radiological Performance Assessment 
414 DelphiDETOX 
415 procesS Modeling-Mixed Waste Treatment 
416 CAI Vitrification 
418 Chip Collection System for Precision Machining 
419 Biodegradation of nitrated rags 
420 Tritium Gas Recoveryfiecycle from Tritium Confrnement Systems 

MAGNETICALLY-ASSISTED CHEMICAL SEPARATION 

Analysis 

230 

23 1 

232 
234 

235 

236 
237 
238 
239 
240 
241 

242 
243 
244 
245 
246 
247 
248 
249 
250 
25 1 
252 
253 
254 
255 
256 
257 

258 

259 
260 
26 1 
262 
263 
264 
265 
266 
267 
268 
269 
270 

BB - viii April 195’3 



Technology Development by Target Site 

ihs&mhs 
1 Ceramic Waste forms ANL 
15 
16 
17 
18 
20 
26 
27 
28 
29 
34 
38 
44  
63 
74 
75 
77 

79 
80 
81 
92 
98 
102 
104 
1 07 
109 
110 
115 
117 
119 
120 
121 
128 
130 
142 
143 
144 
145 
147 
148 
150 

. -  

15 1 

152 
153 
154 
155 
156 

UST 
UST 
UST: 
UST 
UST: 

Photocatalytic removal of complexed uranium from water 
E-Beam Radiolysis of Simulated Hanford Waste 
Quartz Crystal Microbalance (QCM) h y s  for Solution Analysis 
Ultrasonic Detoxitication of Ground Water and Soil 
Laser Induced Breakdown Spectroscopy 
Integrated Manufacturing Design Initiative-LIBS 
Integrated Manufacturing Design Initiative-Metal Emissions Monitoring 
Supercritical Water Oxidation- 1 
Supercritical Water Oxidation-2 
LDRD-Nitrate Destruction 
Heavy Metal Removal by Electrodeposition 
Bremsstrahlung and Electron Beam Project 
Aqueous Siphasic Treatment of Uranium Contaminated Soils 
Electrochemical Ion Exchange 
Radiation-Based Mixed Waste Characterization. 
Electrocatalytic Destruction of Organic Waste and Treatment of Mixed 
Hazardous wastes 
Controlled Air Incinerator 
Microwave Fluidized Bed Detoxifcation of Mixed Waste 
Liquid Metal Recycle and Waste Treatment 
Integral Fast Reactor Program, Pyroprocess Dev. 
Chemically Bonded Ceramic Waste Forms 
Chemical Detoxikation 
Magnetic separation 
Cost Savings Support to Mixed Waste Integrated Program 
Biological Approaches to Actinide Decontamination and Recovery. 
Hydrocarbon Sensors 
Biodegradation of Organics in Mixed Wastes 
Ultrasonic Detoxification of Groundwater and Soil 
Biocatalytic Destruction of Nitrate and Nitrite 

Barriers and Post-Closm Monitoring 
Hydrothermal processing 
Surfactant Systems for Actinide ExtractionEncapsulation 
UST Excavation and Retrieval UST Wastes By Water Jets (Confined Sluicing) 
UST Wastes Dislodging Technology Development 
UST Early Deployment System (EDS) - Robotic Characterization of UST 
UST Light Duty Utility Arm 
UST Waste Dislodging and Conveyance Technology 
UST Light Duty Utility Arm Sampling End-Effector 
UST Multi-Functional ScariferKonveyer: Design and Development of a 
Multifunction S c d i e r  End Effector with an Integral Conveyance System 
UST Hydraulics Technology: Hydraulics Technology in Support of Tank 
Waste Dislodging and Conveyance Systems Development 

system Aldysi$ 

Lone: Reach Arm-Kinematics 
LongReach Arm - Control System 
Baseline Technologies for UST Remediation 
Long Reach Arm - Systems Coordination and Definition 

e .  Light Duty Utility Arm - Laser Range Finder ti’ f . 7  
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157 
158 
159 
160 
161 
162 
164 
168 
172 
173 
174 

175 
176 
177 
178 
179 

180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 

200 
212 
217 
2 19 
220 
221 
222 
223 
226 
227 

228 
230 
23 1 
232 
234 
236 

UST Long Reach Arm - Maintenance and Decontamination 

UST Light Duty Utility Arm - Computer I n t e r f M n d  Effector 
UST Long Reach Arm - Computer Interface 
UST: Waste Retrieval Project Coordination 
UST Waste Dislodging 
DIAL - The Diagnostic Instrumentation and Analysis Laboratory 
UST Cs Extraction Testing 
USTS211203 Raman Spectroscopy system 
Storage Tanks-West Long Reach Manipulator (LRM) System 
Storage Tanks - East Silo Waste Retrieval System (WRS) and Cost/Benefit 

Remote Characterization System (RCS) 
Remote Excavation System (RES) 
Remote Size Reduction (RSR) 
Contaminant Analysis Automation 
Testing and Modification of Standard Laboratory Modules (SLMs)/Standard 
Support Modules (SSMs) 
Demonstration of remaining SLMs/SSMs for EPA 3540 & 3550 
EPA Validation of prototype individual SLMs 
SLM Software Design 
SLM Design for EPA Method Series 3000 SPM 
Remote Inspection and Survey of Stored Waste Drums 
Drum Opening, Emptying, and Transportation Systems 
AC Swing-Free Crane Control 
Item Characterization and Sorting 
Telerobot Improvements 
Waste Processing Operations-Liaison to National Mixed Waste Programs 
Waste pn>cess Sheam Handling System 
Decontamination & Decommissioning 
Sensing Systems 
Controls 
Systems Analysis 
MechaniSmS 
University R&D Program 
Noninvasive Site Characterization, Phase 2: Program Plan for Assessing and 
Integrating Space, Airborne and Surface Methods 
Waste Destruction and Stabilization Technology Specification 
SandiaLivermore Technology Specifcation for MWIP/OGT 
Waste Separation and Premtment Using Titanate Ion Exchangers 

BWID Non-Intrusive Sensing 
BWID Retrieval Demonstration: End Effector Evaluation 
BWID Contamination Control 
BWID Dig Face Characterization 
BWID GRAPHITE DC ARC PLASMA AND GLASS MELTER TSR 
BWID Final Waste Form Criteria (Treatment and &-treatment Waste Form 
Integration) 
BWID Retrieval Related Technologies 
BWID Remote Charactehtion System (RCS) 
BWID Multiaxis Crane Control System 
BWID Remote Excavating System (RES) Demonstration 
Improvements in Inductively Coupled Plasma Mass Spectrometry 
Integrated Program - Characterization, Monitoring, and Sensor Technologies 

UST: Light Duty Arm - Technical Interface 

Analysis 

Analytical SeMce Program 
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237 

238 
239 
240 
242 

252 
258 

259 
261 
262 
263 

265 

267 
27 1 
275 
280 
282 
283 

284 
285 
287 
293 
300 

318 
330 

33 1 
334 

346 
347 
348 
369 

374 
375 

376 

378 

379 

Expedited Site Characterization: Application and Continued Development of 
Rapid, Focused Site Characterization Methodology for Federal Facilities 
Optimization of Sampling Strategies 
UST T m x  Model Validation 
Polyethylene Encapsulation of Low-Level Single Shell Tank Wastes 
Arc Melter Vitrification: Melting and Vitrification of INEL, Waste in the United 
States Bureau of Mines/ASME Municipal Ash Melter 
Integral Fast Reactor Program, Pyroprocess Development 
Calcine Residue Leaching: High-Level Waste Volume Reduction for Calcine 
Processes 
Calcination Process Development to Treat Hanford's Tank Waste 
Waste Analysis with Laser Raman Spectroscopy 
Magnetic and Nonmagnetic Melt/Slag Treatment of Mixed Wastes. 
EIX Nitrate Destruction: NitratdNihite Destruction by Electrochemical Ion 
Exchange 
Efficient Separations/Processes Integrated Program (ESPIP)--Coordination, 
Program Development, and Technology Evaluation Tasks. 
Compact processing Unit Demonstration 
PNL Technology Specification for MWIP 
Mixed Waste Destruction (Vitrification) 
Waste Stream Diagnostics and Control for Treatment of Mixed Waste 
ORNL Program Support for MWIP (New Name: Plasma Design & Test) 
Problem-Directed Chemical Characterization - Rapid Response (Laser 
Rangefinder Add-on) 
Radioactive Sodium Nitrate Waste Treatment 
Associated Particle Imaging (MI) Development 
Remote Sensing Systems Development 
Buried Waste Integrated Demonstration Thennal Kinetic Process Studies 
3D, lCnC Seismic: Three-Dimensional, One- and Three-Component 
Reflection Seismic for Non-Intrusive Characterization of Environmental 
Restoration Sites 
In Situ Detection of Organics, Demo Support 
In Situ Secondary Ion Mass Spectrometry (SIMS) Analysis: Development and 
Evaluation of a Transportable Ion Trap SIMS Instrument for the Direct Analysis 
of Low Volatile Organic Compounds 
Biological Destruction of Tank Wastes 
DECONTAMINATION OF PROCESS STREAMS/GROUNDWATER 
CONTAINING VOLATILE ORGANIC COMPOUNDS 
Reverse osmosis studies 
W photolysis 
Ion Exchange 
SUPERCRITICAL WATER OXIDATION (SCWO) DEMONSTRATION 
PROGRAM 
Efficient Separation Processes Integrated Program - Aqueous biphasic systems 
Micient Separation Processes Integrated Program - Sludge Technology 
Assessment 
Efficient Separation Processes Integrated Program - Advanced solvent 
extractiodrecovery ptocesses 
Efficient Separation Processes Integrated Program - Technology Evaluation: 
Determine incentives and Data Needs for Demonstrating Pretreatment 
Technologies (formerly, Advanced Chemical Separations) 
Efficient Separation Processes Integrated Program - INSITU 
MAGNETICALLY-ASSISTED CHEMICAL SEPARATION 
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380 

381 

382 
383 

384 

385 
386 
387 
388 
389 
390 
391 
392 
393 ' 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 

407 

408 
409 
41 1 

Efficient Separation Processes Integrated Program - Development of High 
Capacity Selective F i i d  Sequestering Agents (Solid Sorbents for Selective 
Separation of Radioactive Nuclides) 
Efficient Separation Processes Integrated Program - Calcine Residue Leaching: 
Volume Reduction for High Level Waste Sludges 
ESPIP Selective Leaching of tank sludges by the ACPDE*CON Process 
Efficient Separation Processes Integrated Program - Derivatives of Natural 
Complexing Agents for Removal of Pu From Waste Waters 
Efficient Separation pn>cesses Integrated Program - Innovative Chemical 
Separation: Development and Testing of New Chemical Separations and 
Treatment Methods for Nuclear Waste Disposal 
National Sample Management and Tracking System 
National Sample Management and Tracking System - RL 
National Sample Management and Tracking System - AL, 
National Sample Management and Tracking System - RL 
National Sample Management and Tracking System - SR 
Methods MWication-Adapting SW-846 Methods for Mixed Waste Analysis 
Methods Modification-Adapting SW-846 Methods to Mixed Waste Analysis 
Methods Modification 
Field Analyses Methods 
Field Analyses 
Quality Assurance Requirements Document 
Perfomance Evaluation 
Quality Assessment (Performance Evaluation Program) 
Performance Evaluation Program 
Audit Program 
Audit Program 
Analytical Cost Reduction (Blind Compliance) 
Richland Operations Office Program Support Division 
DQO Guidance Development 
Interagency Agreement with the EPA Quality Assurance Management Staff 
Interagency Agreement with the EPA Office of Radiation Programs 
Interagency Agreement with the EPA Environmental Monitoring Systems 
Laboratory 
Interagency Agreement with the EPA Environmental Monitoring Systems 
Labratow 
Interageniy Agreement with the Analytical Operations Branch 
M A m  
National Sample Management and Tracking System 

Nati- 
58 
88 
257 Resinkchange 
336 
337 

Technology Development for Concentrating b e s s  Streams. 
Unvented Thermal Process for Treatment of ANL Mixed Waste 

Processing of New Brunswick Laboratory Plutonium Wastes 
Preparation of a Preliminary Waste Treatment Plan and htallation of a 
Filtration System for nonTRU Mixed Waste 

Fernald 
56 
410 Soil Washing Treatability Study 

Minimum Additive Waste Stabilization (MAWS) 
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146 

149 
264 
268 

281 
377 

Idaho 
339 
340 
341 

342 
343 
344 
345 
370 

UST Integrated Instrument Platform for In-Situ Characterization of Tank 
Wastes [new title pending] 
UST Simulants for Retrieval Tasks 
UST: Tank Waste Processing Analysis 
Advanced Chemical Separation: Simulation of Performance of Unit Operations 
and Systems of Such Operations proposed to effect Advanced Chemical 
Separation of Hanford Waste Streams 
Comprehensive SludgdSupexnate DT&E 
Efficient Separations Processes Integrated Program - Comprehensive 
SludgdSupernate R&D 

Elemental mercury amalgamation 
Treatment of mixed heavy metal waste 
Lead macroencapsulation (Support of the Radioactive Waste Management 
Complex (RWMC)) 
Sulfur polymer cement immobilization 
Iron enriched basalt (JEB) waste forms and processing 
Immobilization of calcine HLW 
Treatment of sodium-bearing HLLW 
Pyrochemical procesS for ICPP HLW Calcine 

4 Comwsitional characterization OR LDR FFCA Treatment Development and 
Implkmentation, and 
Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Implementation 
Thermal Desorption, LDR FFCA Treatment Development and Implementation 

9 

11 
14 Cleanable steel HEPA fdter 

3 
25 Wet Oxidation C-21Muc. Ind. 
32 
33 
39 UV/H202 Oxidation of MW 
40 Ceramic Waste Forms LLNL 
64 Automated Glovebox Processing 
65 
69 
122 

22 

Molten Salt Destruction of Hazardous and Mixed Wastes 

Multiple Sensor Integration for Material Segregation-1 
Wet Oxidation of Ion Exchange Resins 

Whole Barrel Survey and Segregation 
Immobilization of Wastes in Ceramics 
Multiple Sensor Integration for Material Segregation-2 

Oxidation urocess for deuleted uranium 
23 
24 
85 
86 
87 
89 

94 

Treatmentbf Electroplathg Wastes. 
Controlled reaction of water-reactive wastes 
Decontamination and Recycling of Lead Bricks 
Nitric Acid Recycle 
Two-stage PBWSDP for LLMW; E-beam test bed 
1. Replacement of Glovebox Gloves with Non-Hazardous Alternative 
2. CLS- 1 Waste Minimizatioflitigation Plan 
3. Nuclear Reactor Fuel Reprocessing 
4. Waste Characterization 
Reuse, Recycling, and Decomposition of Calcium Chloride 

. 

I 
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105 
108 
111 

113 
116 
123 
124 
126 

127 
204 
414 
415 
416 
418 
419 
420 

Oxygen sparge of spent pymchemical salts. 
Automated Retirement and Integrated Extraction System (ARIES) 
Extraction System for Removal of Radioactive and Hazardous Metal Ions From 

Advanced Testing Line for Actinide Separations (ATLAS) 
Water-soluble, Chelating Polymers for Toxic Metal-Ion Separation 
EXCEL 
Hydrochloric Acid Recycle 
Supercritical Fluid Carbon Dioxide to Replace Chlorocarbon Solvents for 

Robotic NDA & Analytical Sample Characterization 
Electron-Beam Waste Treatment Test Bed 
DelphiDEIylX 
Process Modeling-Mixed Waste Treatment 
CAI Vitrification 
Chip Collection System for Precision Machining 
Biodegradation of nitrated rags 
Tritium Gas Recovexy/Recycle from Tritium Confiiment System 

Aqueous waste streams. 

cleaning Plutonium 

rx-u 
10 Sludge mobilization and transport 
12 processtosaltcake 

IbGkxmS 
6 
132 
134 
135 
136 
137 
138 
201 
202 
277 
365 

Mediated Electrochemical oxidation (MEO) of Mixed Wastes (LLNL) 
Cement Solidification (Solar Pond Cleanout) 
Thermal Treatment FVouxs Unit/Fluidiz.ed Bed 
Microwave Solidiiication 
Cement Solidification of Sludge, Salts and Ash (W Compliance) 
Catalytic Chemical Oxidation 
Surface Organic Contaminant Removal 
Packed-Bed ReactodSilent Discharge Plasma (PBWSDP) 
Real-Tie  Emission Monitoring 
Polymer Solidification 
Mediated Electrolytic Oxidation (MEO) Alternative (PNL) 

h o d  Laboratones 
198 
199  
203 
207 
210 h e d i a l  Options Evaluation 
213 
215 Magnetometer Towed Array 
2 18 
272 
273 

Los Alamos Program for B e e r s  and Post Closure Monitoring 
Migration Banier Covers for Mixed Waste 
A Prototype Decision Support System to Select MWL Barrier Cover Systems 
Geochemical Controls on Chromium Mobility 

Dry Barriers Applications for LanNi 

Neutron Activation Logging System for the MWLID 
Detection and Quantifkation of High-Z metals with X-Ray Fluorescence 
On-site Analysis of Metals Using ASV 

295 
302 
305 
313 

092 

167 Waste Form and Vitrification procesS Development for Mixed Waste 
Cold Plasma Destruction of Savannah River Off-Gas VOCs 
Pulsed Ultraviolet Irradiation Gas-Treatment Technolow -_ 
Soil Bioreactor Studies 
High Energy Corona for Destruction of VOCs in Process Off-Gases 
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321 
328 

349 
350 
35 1 
352 
353 
354 
355 
356 
357 
358 
359 
360 
413 

Fiber Optic Sensor and Analysis for the Integrated Demonstration for Cleanup 
of Soils and Groundwater in Non-Arid Sites 
TCE/PCE VEGETATION DEMONSTRATION 
Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid 
Sites; Off Gas Treatment 
Immobilization studies 
Electron beam treatment of MLLW 
Waste form evaluation 
Off-gas treatment studies 
Hazardous metals transport in incinerators 
Rotarykilnsealtests . .  . 
CIF related waste xIlmmmm 'on activities 
Waste form for CIF A s h  
Silver saddle tmtment 
Lead Macroencapsulation 
Destruction of HAZ/MIXED/TRU waste - removing plutonium oxide 
Destruction of -A'RU waste - organic material oxidation process 
Radiological Performance Assessment 
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Technology Development by BDAT 

AMLGM 
339 

BIODG 
115 
121 
198 
305 
321 
328 

331 
419 

CARBN 
328 

CHOXD 
6 
15 
22 
23 
28 
39 
44 
77 

80 
102 
137 
263 

328 

360 
365 
369 

414 

CHRED 
34 
119 
263 

284 

DEACX 
105 

Elemental mercury amalgamation 

Biodegradation of Organics in Mixed Wastes 
Barriers and Post-Closure Monitoring 
Los Alamos Program for Barriers and Post Closure Monitoring 
Soil Bioreactor Studies 
TCE/PCE VEGETATION DEMONSTRATION 
Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid 
Sites; Off Gas Treatment 
Biological Destruction of Tank Wastes 
Biodegradation of nitrated rags 

Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid 
Sites; Off Gas Treatment 

Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LLNL) 
Photocatalytic removal of complexed uranium from water 
Oxidation process for depleted uranium 
Treatment of Electroplating Wastes. 
Supercritical Water Oxidation- 1 
UV/H202 Oxidation of MW 
Bremsstrahlung and Electron Beam Project 
Electrocatalytic Destruction of Organic Waste and Treatment of Mixed 
Hazardous Wastes 
Microwave Fluidized Bed Detoxification of Mixed Waste 
Chemical Detoxiilcation 
Catalytic Chemical Oxidation 
EIX Nitrate Destruction: NitraWNitrite Destruction by Electrochemical Ion 
Exchange 
Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid 
Sites; Off Gas Treatment 
Destruction of HAZ/MIXED/I'RU waste - organic material oxidation process 
Mediated Electrolytic Oxidation (MEO) Alternative PNL 
SUPERCRlTICAL WATER OXIDATION (SCWO) DEMONSTRATION 
PROGRAM 
Delphi DETOX 

LDRD-Nitrate Destruction 
Biocatalytic Destruction of Nitrate and Nitrite 
EIX Nitrate Destruction: NitrateiNitrite Destruction by Electrochemical Ion 
: Ekchange 
Radioactive Sodium Nitrate Waste Treatment 

Oxygen sparge of spent pymhemical salts. 
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DEBRIS 
11 
226 

Thermal Desorption, LDR FFCA Treatment Development and Implementation 
BWID GRAPHITE DC ARC PLASMA AND GLASS MELTER TSR 

HLm 
1 
9 

40 
56 
69 
92 
98 
135 
167 
212 
226 
227 

242 

252 
258 

275 
293 
344 
345 
349 
35 1 
370 
416 

ceramic waste forms ANLd 
Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Implementation 
Ceramic Waste Forms LLNL 
Minimum Additive Waste Stabilization (MAWS) 
Immobilization of Wastes in Ceramics 
Integral Fast Reactor Program, Pyroprocess Dev. 
Chemically Bonded Ceramic Waste Forms 
Microwave Solidifkation 
Waste Form and Vitrification Fhcess Development for Mixed Waste 
Sandia/Livermore Technology Specification for MWIP/OGT 
BWID GRAPHITE DC ARC PLASMA AND GLASS MELTER TSR 
BWID Final Waste Form Criteria (Treatment and Pre-treatment Waste Form 
Integration) 
Arc Melter Vitrification: Melting and Vitrification of INEL Waste in the United 
States Bureau of Mines/AsME Municipal Ash Melter 
Integral Fast Reactor Program, Pyroprouxs Development 
Calcine Residue Leaching: High-Level Waste Volume Reduction for Calcine. 
Processes 
Mixed Waste Destruction (Vitrification) 
Buried Waste Integrated Demonstration Thermal Kinetic Process Studies 
Immobilization of calcine HLW 
Treatment of sodium-bearing HLLW 
Immobilization studies 
Waste form evaluation 
Pyrochemical Process for ICPP HLW Calcine 
CAI Vitrification 

IMERC 
414 DelphiDElDX 

INCIN 
3 
6 
14 
16 
25 
28 
29 
33 
79 
80 
87 
88 
115 
117 

Molten Salt Destruction of Hazardous and Mixed Wastes 
Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LLNL) 
Cleanable steel HEPA filter 
E-Beam Radiolysis of Simulated Hanford Waste 
Wet Oxidation C-21Muc. Ind. 
Supercritical Water Oxidation-1 
Supercritical Water Oxidation-2 
Wet Oxidation of Ion Exchange Resins 
Controlled Air Incinerator 
Microwave Fluidized Bed Detoxifkation of Mixed Waste 
Two-stage PBWSDP for LLMW 
Unvented Thermal Process for Treatment of ANL Mixed Waste 
Biodegradation of Organics in Mixed Wastes 
Ultrasonic Detoxification of Groundwater and Soil 

128 Hydrothermal processing 
134 
137 Catalytic Chemical Oxidation 

Thermal Treatment Process Unit/Fluidized Bed 
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200 
201 
202 
204 
212 
226 
242 

259 
275 
282 
295 
302 
3 13 
328 

352 
353 
354 
360 
365 
369 

414 

Waste Destruction and Stabihtion Technology Specification 
Packed-Bed ReactodSilent Discharge Plasma (PBWSDP) 
Real-Time Emission Monitoring 
Electron-Beam Waste Treatment Test Bed 
Sandia/Livennore Technology Specification for MWIPDGT 
BWID GRAPHITE DC ARC PLASMA AND GLASS MEL,TER TSR 
Arc Melter Vitrification: Melting and Vitrification of INEL Waste in the United 
States Bureau of Mines/ASME Municipal Ash Melter 
Calcination procesS Development to Treat Hadord's Tank Waste 
Mixed Waste Destruction (Vitrification) 
ORNL Program Support for MWIP (New Name: Plasma Design & Test) 
Cold Plasma Destruction of Savannah River Of€-Gas VOCs 
pulsed Ultraviolet Irradiation Gas-Treatment Technology 
High Energy Corona for Destruction of VOCs in Process Off-Gases 
Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid 
Sites; Off Gas Treatment 
Off-gas treatment studies 
Hazardous metals transport in incinerators 
Rotaxykilnsealtests 
Destruction of 
Mediated Electrolytic Oxidation (MEO) Alternative (PNL) 
SUPERCRITICAL WATER OXIDATION (SCWO) DEMONSTRATION 
PROGRAM 
Delphi DJZIOX 

was& - organic material oxidation process 

LLEXT 
130 
138 Surface Organic Contaminant Removal 
239 UST Truex Model Validation 
336 
374 
376 

Surfactant Systems for Actinide ExtractionEncapsulation 

procesSing of New Brunswick Laboratory Plutonium Wastes 
Efficient Separation Processes Integrated Program - Aqueous biphasic systems 
Efficient Separation Processes Integrated Program - Advanced solvent 
extractiodrecovery procases 

Lead macroencapsulation (Support of the Radioactive Waste Management 
Complex ( R W C ) )  

MACRO 
341 

35 1 Waste form evaluation 
358 Lead Macroencapsulation 

NA 
4 

10 
12 
17 
18 
20 
26 
27 
32 
64 
65 
74 

Compositional characterization OR LDR FFCA Treatment Development and 
Implementation 
Sludge mobilization and transpxt 
Process to salt cake 
Quartz Crystal Microbalance (QCM) Arrays for Solution Analysis 
Ultrasonic Detofication of Ground Water and Soil 
Laser Induced Breakdown Spectroscopy 
Integrated Manufacturing Design Initiative-LIBS 
Integrated Manufacturing Design Initiative-Metal Emissions Monitoring 
Multiple Sensor Integration for Material Segregation-1 
Automated Glovebox Processing 
Whole Barrel Survey and Segregation 
Electrochemical Ion Exchange 
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75 
89 

94 
107 
110 
120 
122 
123 
126 

1 27 
142 
143 
144 
145 
146 

147 
148 
149 
150 

151 

152 
153 
154 
155 
156 
157 
158 
159 
1 60 
161 
162 
164 
172 
173 
174 

175 
176 
177 
178 
179 

180 
181 
182 
183 
184 

Radiation-Based Mixed Waste Characterization. 
1. Replacement of Glovebox Gloves with Non-Hazardous Alternative 
2. CLS-1 Waste MinimiiatiodMitigation Plan 
3. Nuclear Reactor Fuel Reprocessing 
4. Waste Characterization 
Reuse, Recycling, and Decomposition of Calcium Chloride 
Cost Savings Support to Mixed Waste Integrated Program 
Hydrocarbon Sensors 

Multiple Sensor Integration for Material Segregation-2 
EXCEL 
Supercritical Fluid Carbon Dioxide to Replace Chlorocarbon Solvents for 
cleaning Plutonium 
Robotic NDA & Analytical Sample ChafacteriZation 
UST Excavation and Retrieval UST Wastes By Water Jets (Confined Sluicing) 
UST Wastes Dislodging Technology Development 
UST Early Deployment System (EDS) - Robotic Characterization of UST 
UST Light Duty Utility Ann 
UST Integrated Instrument Platform for In-Situ Characterization of Tank 
Wastes [new title pending] 
UST Waste Dislodging and Conveyance Technology 
USE Light Duty Utility Arm Sampling End-Effector 
UST Simulants for Retrieval Tasks 
UST Multi-Functional Scdier/Conveyer: Design and Development of a 
Multifunction Scarifier End Effector with an Integral Conveyance System 
UST Hydraulics Technology: Hydraulics Technology in Support of Tank 
Waste Dislodging and Conveyance Systems Development 
UST Long Reach Arm-Kinematics 
UST Long Reach Arm - Control System 
UST Baseline Technologies for UST Remediation 
UST Long Reach Ann - Systems Coordination and Definition 
UST Light Duty Utility Arm - Laser Range Finder 
UST Long Reach Axm - Maintenance and Decontamination 

UST Light Duty Utility Arm - Computer InterfaceEnd Effector 
UST Long Reach Ann - Computer Interface 
UST Waste Retrieval Project Coordination 
UST Waste Dislodging 
DIAL - The Diagnostic Instrumentation and Analysis Laboratory 
USTSF2 11203 Raman Spectroscopy system 
Storage Tanks-West Long Reach Manipulator (LRM) System 
Storage Tanks - East Silo Waste Retrieval System (WRS) and Cost/Benefit 
Analysis 
Remote Charactexization System (RCS) 
Remote Excavation System (RES) 
Remote Size Reduction (RSR) 
Contaminant Analysis Automation 
Testing and Modification of Standard Laboratory Modules (SLMs)/Standard 
Support Modules (SSMs) 
Demonstration of remaining SLMdSSMs for EPA 3540 & 3550 
EPA Validation of prototype individual SLMs 

SLM Design for EPA Method Series 3000 SPM 
Remote Inspection and Survey of Stored Waste Drums 

system Analysis 

UST Light Duty Arm - Technical Interface 

.- 
SLM Software Design * 



185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
19s 
196 
197 

199 
203 
210 
215 
218 
2 19 
220 
221 
222 
223 
228 
230 
23 1 
232 
234 
236 
237 

238 
26 1 
264 
265 

268 

27 1 
272 
273 
280 
28 1 
283 

285 
287 
300 

318 

,098 

Drum Opening, Emptying, and Transportation Systems 
AC Swing-Free Crane Control 
Item Characterization and Sorting 
Tekrobot Improvements 
Waste processing Operations-Liaison to National Mixed Waste Programs 
Waste procesS Stream Handling System 
Decontamination & Decommissioning 
Sensing Systems 
Controls 
Systems Analysis 
Mechanisms 
University R&D Program 
Noninvasive Site Characterization, Phase 2: Program Plan for Assessing and 
Integrating Space, Airborne and Surface Methods 
Migration Barrier Covers for Mixed Waste 
A Prototype Decision Support System to Select MWL Barrier Cover Systems 
Remedial Options Evaluation 
Magnetometer Towed Array 
Neutron Activation Logging System for the MWLID 

BWID Non-Inlrusive Sensing 
BWID Retrieval Demonstration: End Effector Evaluation 
BWID Contamination Control 
BWID Dig Face Characterintion 
BWID Retrieval Related Technologies 
BWID Remote Characterization System (RCS) 
BWID Multiaxis Crane Control System 
BWID Remote Excavating System (RES) Demonstration 
Improvements in Inductively Coupled Plasma Mass Spectrometry 
Integrated Program - Characterization, Monitoring, and Sensor Technologies 
Expedited Site characterization: Application and Continued Development of 
Rapid, Focused Site Characterization Methodology for Federal Facilities 
Optimization of Sampling Strategies 
Waste Analysis with Laser Raman Spectroscopy 
UST: Tank Waste Processing Analysis 
Efficient SeparationdProcesses Integrated Program (ESPIP)-Coordination, 
Program Development, and Technology Evaluation Tasks. 
Advanced Chemical Separation: Simulation of Performance of Unit Operations 
and Systems of Such Operations proposed to effect Advanced Chemical 
Separation of Hanford Waste Streams 
PNL Technology Specifcation for MWIP 
Detection and Quantification of High-2 metals with X-Ray Fluorescence 
On-site Analysis of Metals Using M V  
Waste Stream Diagnostics and Control for Treatment of Mixed Waste 
Comprehensive SludgelSupernate DT&E 
Problem-Directed Chemical Characterization - Rapid Response (Laser 
Rangefmder Add-on) 
Associated Particle Imaging (AFT) Development 
Remote Sensing Systems Development 
3D, 1U3C Seismic: Three-Dimensional, One- and Three-Component 
Reflection Seismic for Non-Intrusive Characterization of Environmental 
Restoration Sites 
In Situ Detection of Organics, Demo Support 

Analytical %Ma3 Program 

I 
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330 

355 
375 

377 

. 378 

385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 

. .  

407 
408 
409 
41 1 
413 
415 
418 
420 

Fiber Optic Sensor and Analysis for the Integrated Demonstration for Cleanup 
of Soils and Groundwater in Non-Arid Sites 
In Situ Secondary Ion Mass Spectrometry (SIMS) Analysis: Development and 
Evaluation of a Transportable Ion Trap SIMS Instrument for the Direct Analysis 

CIF related waste minimization activities 
Efficient Separation Pxmsses Integrated Program - Sludge Technology 
Assessment 
Efficient Separations Processes Integrated Program - Comprehensive 
Sludgdsupernate R&D 
Efficient Separation Pmceses Integrated Program - Technology Evaluation: 
Determine incentives and Data Needs for Demonstrating Pretreatment 
Technologies (formerly, Advanced Chemical Separations) 
National Sample Management and Tracking System 
National Sample Management and Tracking System - RL 
National Sample Management and Tracking System - AL 
National Sample Management and Tracking System - RL 
National Sample Management and Tracking System - SR 
Methods Modification-Adapting SW-846 Methods for Mixed Waste Analysis 
Methods Modification-Adapting SW-846 Methods to Mixed Waste Analysis 
Methods Modification 
Field Analyses Methods 
Field Analyses 
Quality Assurance Requirements Document 
Performance Evaluation 
Quality Assessment (Performance Evaluation Program) 
Performance Evaluation Progmn 
Audit Program 
Audit Program 
Analytical Cost Reduction (Blind Compliance) 
Richland Operations Office Program Support Division 
DQO Guidance Development 
Interagency Agreement with the EPA Quality Assurance Management Staff 
Interagency Agreement with the EPA Office of Radiation Programs 
Interagency Agreement with the EPA Environmental Monitoring Systems 
Laboratory 
Interagency Agreement with the EPA Envh&nental Monitoring Systems 
Laboratory 

of Low Volatile organic compounds 

Interageniy Agreement with the Analytical Operations Branch 
M A m  
National Sample Management and Tracking System 
Radiological Performance Assessment 
Process Modeling-Mixed Waste Treatment 
Chip Collection System for Precision Machining 
Tritium Gas RecoveryRecycle from Tritium Confinement Systems 

NEUTR 
24 
410 Soil Washing Treatability Study 

Controlled reaction of water-xeactive wastes 

NLDBR 
108 
124 Hydrochloric Acid Recycle 
252 

Automated Retirement and Integrated Extraction System (AFUES) 

Integral Fast Reactor Program, Pyroprocess Development 
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PRECP 

337 

410 

RCORR 
58 
86 

RLEAJ3 
85 

RMERC 
11 

RMEXL 
15 
23 
38 
58 
63 
81 
104 
105 
109 
111 

113 
116 
130 
168 
200 
212 
217 
239 
257 
262 
267 
336 
340 
345 
346 
348 
353 
359 
379 

380 

38 1 

382 

Preparation of a Preliminary Waste Treatment Plan and Installation of a 
Filtration System for nonTRU Mixed Waste 
Soil Washing Treatability Study 

Technology Development for Concentrating Process Streams. 
Nitric Acid Recycle 

Decontamination and Recycling of Lead Bricks 

Thermal Desorption, LDR FFCA Treatment Development and Implementation 

Photocatalytic removal of complexed uranium from water 
Treatment of Electroplating Wastes. 
Heavy Metal Removal by Electrodeposition 
Technology Development for Concentrating procesS Streams. 
Aqueous Biphasic Treatment of Uranium Contaminated Soils 
Liquid Metal Recycle and Waste Treatment 
Magnetic separation 
Oxygen sparge of spent pyrochemical salts. 
Biological Approaches to Actinide Decontamination and Recovery. 
Extraction System for Removal of Radioactive and Hazardous Metal Ions From 

Advanced Testing Line for Actinide Separations (ATLAS) 
Water-soluble, Chelating Polymers for Toxic Metal-Ion Separation 
Surfactant Systems for Actinide ExtractiodEncapsulation 
UST Cs Extraction Testing 
Waste Destruction and Stabilization Technology Specification 
Sandia/Livennore Technology Specifcation for MWIP/OGT 
Waste Separation and Pretreatment Using Titanate Ion Exchangers 
UST Truex Model Validation 
Resin Exchange 
Magnetic and Nonmagnetic Melt/Slag Treatment of Mixed Wastes. 
Compact Processing Unit Demonstration 
Processing of New Brunswick Laboratory Plutonium Wastes 
Treatment of mixed heavy metal waste 
T w e n t  of sodium-bearing HLLW 
Reverse osmosis studies 
Ion Exchange 
Hazardous metals transport in incinerators 
Destruction of HAZMXEDRRU waste - removing plutonium oxide 
Efficient Separation Processes Integrated Program - INSITU 

Efficient Separation Processes Integrated Program - Development of High 
Capacity Selective Fixed Sequestering Agents (Solid Sorbents for Selective 
Separation of Radioactive Nuclides) 
Efficient Separation Processes Integrated Program - Calcine Residue Leaching: 
Volume Reduction for High Level Waste Sludges 
ESPIP Selective Leaching of tank sludges by the ACPDE*CON Process 

Aqueous waste streams. 

MAGmCALLY-ASSISTED CHEMICAL SEPARATION 
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383 

3'84 

410 

RORGS 
11 
138 
334 

STABL 
1 
9 

22 
24 
40 
69 
85 
98 
121 
132 
135 
136 
167 
198 
207 
2 13 
227 

240 
262 
277 
342 
343 
345 
349 
35 1 
356 
357 
416 

WEIylX 
15 
25 
29 
33 
117 
414 

Efficient Separation Processes Integrated Program - Derivatives of Natural 
Complexing Agents for Removal of Pu From Waste Waters 
Efficient Separation Processes Integrated Program - Innovative Chemical 
Separation: Development and Testing of New Chemical Separations and 
Treatment Methods for Nuclear Waste Disposal 
Soil Washing Treatability Study 

Thermal Desorption, LDR FFCA Tmtment Development and Implementation 
Surf= Organic Contaminant Removal 
DECONTAMINATION OF PROCESS STREAMWGROUNDWATER 
CONTAINING VOLATILE ORGANIC COMPOUNDS 

Ceramic Waste fomu ANL 
Final Waste Form Stabilization, LDR FFCA Treatment Development and 
Implementation 
Oxidation process for depleted uranium 
Controlled reaction of water-reactive wastes 
Ceramic Waste F o m  LLNL 
Immobilization of Wastes in Ceramics 
Decontamination and Recycling of Lead Bricks 
Chemically Bonded Ceramic Waste Forms 
Barriers and Post-Closure Monitoring 
Cement Solidification (Solar Pond Cleanout) 
Microwave Solidification 
Cement Solidification of Sludge, Salts and Ash (CTMP Compliance) 
Waste Form and Vitrification procesS Development for Mixed Waste 
Los Alamos Program for Barriers and Post Closure Monitoring 
Geochemical Controls on Chromium Mobility 
Dry Barriers Applications for Landfills 
BWID Final Waste Form Criteria (Treatment and Pre-treatment Waste Form 
Integration) 
Polyethylene Encapsulation of Low-Level Single Shell Tank Wastes 
Magnetic and Nonmagnetic MelVSlag Treatment of Mixed Wastes. 
Polymer Solidification 
Sulfur polymer cement immobilization 
Iron enriched basalt (IEB) waste forms and processing 
Treatment of sodium-bearing HLLW 
Immobilization studies 
Waste form evaluation 
Waste form for CIF Ash 
Silver saddle treatment 
CAI Vitrification 

Photocatalytic removal of complexed uranium from water 
Wet Oxidation C-21Muc. Ind. 
Supercxitical Water Oxidation-2 
Wet Oxidation of Ion Exchange Resins 
Ultrasonic Detoxification of Groundwater and Soil 
Delphi DETOX 
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347 UV photolysis 
350 Electron beam treatment of MLLW 
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Technology Development by Summary Functional Area 

analytical laboratories 
181 
219 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 

407 

408 
409 
41 1 

4 

17 
65 
75 
110 
127 
144 
145 
146 

148 
164 
172 
175 
178 
179 

EPA Validation of prototype individual SLMs 

National Sample Management and Tracking System 
National Sample Management and Tracking System - RL 
National Sample Management and Tracking System - AL 
National Sample Management and Tracking System - RL 
National Sample Management and Tracking System - SR 
Methods Modification-Adapting SW-846 Methods for Mixed Waste Analysis 
Methods Modi€ication-Adapting SW-846 Methods to Mixed Waste Analysis 
Methods Modification 
Field Analyses Methods 
Field Analyses 
Quality Assurance Requirements Document 
Performance Evaluation 
Quality Assessment (Performance Evaluation Program) 
Performance Evaluation Program 
Audit Program 
Audit Program 
Analytical Cost Reduction (E3lind Compliance) 
Richland Operations Office Program Support Division 
DQO Guidance Development 
Interagency Agreement with the EPA Quality Assurance Management Staff 
Interagency Agreement with the EPA Office of Radiation Programs 
Interagency Agreement with the EPA Environmental Monitoring Systems 
Laboratory 
Interagency Agreement with the EPA Environmental Monitoring Systems 
Laboratory 
Interagency Agreement with the Analytical Operations Branch 
M A m  
National Sample Management and Tracking System 

Analytical SeMceProgram 

- 

characteriggion 
Compositional chatacterization OR LDR FFCA Treatment Ikvelopment and 
Implementation, and 
Quartz Crystal Microbalance (QCM) Arrays for Solution Analysis 
Whole Barrel Survey and Segregation 
Radiation-Based Mixed Waste Characterization 
Hydrocarbon Sensors 
Robotic NDA & Analytical Sample Characterization 
UST Early Deployment System (EDS) - Robotic Characterization of UST 
U S 2  Light Duty Utility A m  
UST: Integrated Instrument Platform for In-Situ Characterization of Tank 
Wastes [new title pending] 
UST: Light Duty Utility Arm Sampling End-Effector 
DIAL - The Diagnostic Instrumentation and Analysis Laboratory 
USTSF211203 Raman Spectroscopy system 
Remote Characterization System (RCS) 
Contaminant Analysis Automation 
Testing and Modification of Standard Laboratory Modules (SLMs)/Standard 
Support Modules (SSMs) 
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180 
183 
187 
192 
197 

215 
218 
220 
230 
234 
236 
237 

238 
26 1 
273 
283 

285 
287 
300 

318 
3 19 

330 

Demonstration of remaining SLMdSSMs for EPA 3540 & 3550 
SLM Design for EPA Method Series 3000 SPM 
Item Characterization and Sorting 
Sensing Systems 
Noninvasive Site Characterization, Phase 2 Fbgram Plan for Assessing and 
Integrating Space, Airborne and Surface Methods 
Magnetometer Towed Array 
Neutron Activation Logging System for the MWLID 
BWID Non-Intrusive Sensing 
BWlD Remote Characterization System (RCS) 
Improvements in Inductively Coupled Plasma Mass Spectrometry 
Integrated Program - Characterization, Monitoring, and Sensor Technologies 
Expedited Site Characterization: Application and Continued Development of 
Rapid, Focused Site Characterization Methodology for Federal Facilities 
Optimization of Sampling Strategies 
Waste Analysis with Laser Raman Spectroscopy 
On-site Analysis of Metals Using ASV 
Problem-Directed Chemical Characterization - Rapid Response (Laser 
Rangefmder Add-on) 
Associated Particle Imaging (APQ Development 
Remote Sensing Systems Development 
3D, 1C/3C Seismic: Three-Dimensional, One- and Three-Component 
Reflection Seismic for Non-Intrusive Characterization of Environmental 
Restoration Sites 
In Situ Detection of Organics, Demo Support 
Fiber Optic Sensor and Analysis for the Integrated Demonstration for Cleanup 
of Soils and Groundwater in Non-Arid Sites 
In Situ Secondary Ion Mass Spectrometry (SIMS) Analysis: Development and 
Evaluation of a Transportable Ion Trap SIMS Instrument for the Direct Analysis 
of Low Volatile Organic Compounds 

characterization Hg,Pb,Cr,As,Sb,Cd 

characterization, monitoring & assay 

chemical physical treatment 

272 

20 Laser Induced Breakdown Spectroscopy 

Detection and Quantification of High-2 metals with X-Ray Fluorescence 

11 
12 
15 
22 
23 
24 
34 
38 
58 
63 
74 
85 
86 
104 
105 
1 0 9  

Thermal Desorption, LDR FFCA Treatment Development and Implementation 
Process to salt cake 
Photocatalytic removal of complexed uranium from water 
Oxidation process for depleted uranium 
Treatment of Electroplating Wastes. 
Controlled reaction of water-reactive wastes 
LDRD-Nitrate Destruction 
Heavy Metal Removal by Electrodeposition 
Technology Development for Concentrating ptocesS Streams. 
Aqueous Biphasic Treatment of Uranium Contaminated Soils 
Electrochemical Ion Exchange 
Decontamination and Recycling of Lead Bricks 
Nitric Acid Recycle 
Magnetic separation 
Oxygen sparge of spent pyrochemical salts. 
Biological Approaches to Actinide Decontamination and Recovery. 
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111 

113 
116 
119 
130 
138 
168 
217 
239 
257 
258 

263 

267 
284 
33 1 
334 

336 
337 

339 
340 
346 
348 
357 
359 
370 
374 
376 

379 

380 

38 1 

382 
383 

384 

410 
419 

Extraction System for Removal of Radioactive and Hazardous Metal Ions From 
Aqueous Waste Streams. 
Advanced Testing Line for Actinide Separations (ATLAS) 
Water-soluble, Chelating Polymers for Toxic Metal-Ion Separation 
Biocatalytic Destruction of Nitrate and Nitrite 
Surfactant Systems for Actinide ExtractionEncapsulation 
Surface Organic Contaminant Removal 
US? Cs Extraction Testing 
Waste Separation and Remtment  Using Titanate Ion Exchangers 
UST. Truex Model Validation 
Resin Exchange 
Calcine Residue Leaching: High-Level Waste Volume Reduction for Calcine 
Processes 
EIX Nitrate Destruction: NitraMVitrite Destruction by Electrochemical Ion 
Exchange 
Compact Processing Unit Demonstration 
Radioactive Sodium Nitrate Waste Treatment 
Biological Destruction of Tank Wastes 
DECONTAMINATION OF PROCESS STREAMS/GROUNDWATEiR 
CONTAINING VOLATLE ORGANIC C O M P O ~ S  
Procashg of New B m w i c k  Laboratory Plutonium Wastes 
Reparation of a preliminary Waste Treatment Plan and Installation of a 
Filtration System for nonTRU Mixed Waste 
Elemental mercury amalgamation 
Treatment of mixed heavy metal waste 
Reverse osmosis studies 
Ion Exchange 
Silver saddle treatment 
Destruction of HAZMXED/TRU waste - removing plutonium oxide 
Pyrochemical Process for ICPP HLW Calcine 
Efficient Separation Processes Integrated Program - Aqueous biphasic systems 
Efficient Separation Processes Integrated Program - Advanced solvent 
extractiodrecovery processes 
Efficient Separation Processes Integrated Program - INSITU 

Efficient Separation Integrated Program - Development of High 
Capacity Selective Fmed Sequestering Agents (Solid Sorbents for Sdective 

- 

Separation of Radioactive Nuclides) 
Efficient Separation Processes Integrated Program - Calcine Residue Leaching: 
Volume Reduction for High Level Waste Sludges 
ESPIP Selective Leaching of tank sludges by the AWDE*CON Process 
Efficient Separation Fbceses Integrated Program - Derivatives of Natural 
Complexing Agents for Removal of Pu From Waste Waters 
Efficient Separation Pmceses Integrated Program - Innovative Chemical 
Separation: Development and Testing of New Chemical Separations and 
Treatment Methods for Nuclear Waste Disposal 
Soil Washing Treatability Study 

Biodegradation of nitrated rags 

- 

MAGNEI'ICALLY-ASSISTED CHEMICAL SEPARATION 

containment 
121 Ban-iers and Post-Closure Monitoring 
198 
199 

Los Alamos Program for Barriers and Post Closure Monitoring 
Migration Barrier Covers for Mixed Waste 
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. 
203 
207 
210 
213 

final form 
1 
9 

40 
69 
81 
98 
132 
135 
136 
167 
227 

240 
262 
277 
293 
341 

342 
343 
344 
345 
349 
35 1 
356 
358 
413 
416 

A Prototype Decision Support System to Select MWL Barrier Cover Systems 
Geochemical Controls on Chromium Mobility 
Remedial Options Evaluation 
Dry Barriers Applications for Landfii 

ceramic waste fonns ANL 
Final Waste Form Stabilization, LDR FFCA TIeatment Development and 
Im plementation 
Ceramic Waste Forms LLNL 
Immobilization of Wastes in C e d c s  
Liquid Metal Recycle and Waste Treatment 
Chemically Bonded Ceramic Waste Forms 
Cement Solidification (Solar Pond Cleanout) 
Microwave Solidification 
Cement Solidification of Sludge, Salts and Ash (CTMP Compliance) 
Waste Fom and Vitrification Process Development for Mixed Waste 
BWID Final Waste Form Criteria (Treatment and Pre-treatment Waste Form 
Integration) 
Polyethylene Encapsulation of Low-Level Single Shell Tank Wastes 
Magnetic and Nonmagnetic MelVSlag Treatment of Mixed Wastes. 
Polymer Solidification 
Buried Waste Integrated Demonstration Thermal Kinetic Process Studies 
Lead macroencapsulation (Support of the Radioactive Waste Management 
Complex (RWMC)) 
Sulfur polymer cement immobilization 
Iron enriched basalt (EB) waste forms and processing 
Immobilization of calcine HLW 
Treatment of sodium-bearing H U W  
Immobilization studies 
Waste form evaluation 
Waste form for CIF Ash 
Lead Macroencapsulation 
Radiological Performance Assessment 
CAI Vitrification 

front end handling 
32 
185 
186 AC Swing-Free Crane Control 

monitoring 
26 Integrated Manufacturing Design Initiative-LIBS 
280 

14 Cleanable steel HEPA filter 
27 Integrated Manufacturing Design Initiative-Metal Emissions Monitoring 
202 Real-Time Emission Monitoring 
2 12 SandiaLivennore Technology Specification for MWIP/OGT 
328 Integrated Demonstration for Cleanup of Organics in Soils and at Non Arid 

Sites; Off Gas Treatment 
352 Off-gas matment studies 
353 Hazardous metals transport in incinerators 

Multiple Sensor Integration for Material Segregation- 1 
Drum Opening, Emptying, and Transportation Systems 

Waste Stream Diagnostics and Control for Treatment of Mixed Waste 

offgas technology 
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other 
89 1. Replacement of Glovebox Gloves with Non-Hazardous Alternative 

tion/Mitigation Plan 2. CLS-1 waste Il4mlmm 
3. Nuclear Reactor Fuel Reprocessing 
4. Waste Characterization 
Integral Fast Reactor Program, Pyroprocess Dev. 
UST Waste Retrieval Project Coordination 
Integral Fast Reactor Program, Pyroprocess Development 
Efficient Separations/Processes Integrated Program (ESPIP)-Coordination, 
Program Development, and Technology Evaluation Tasks. 
PNL Technology Specification for MWIP 
Tritium Gas Recoveryhtecycle from Tritium Confinement Systems 

. .  . 

92 
161 
252 
265 

27 1 
420 

retrieval 
10 
142 
143 
147 
149 
150 

-1-5 1 . _  - . .  

152 
153 
154 
155 
156 
157 
158 
159 
160 
162 
173 
174 

176 
22 1 
222 
223 
228 
231 
232 

robotics 
64 
122 
182 
188 
189 
190 
19 1 
193 

Sludge mobilization and transport 
UST: Excavation and Retrieval UST Wastes By Water Jets (Confined Sluicing) 
UST: Wastes Dislodging Technology Development 
UST: Waste Dislodging and Conveyance Technology 
UST. Shulants for Retrieval Tasks 
UST: Multi-Functional Scarifiedconveyer: Design and Development of a 
Multifunction Scarifier End Effector with an Integral Conveyance System 

Waste Dislodging and Conveyance Systems Development 
UST Long Reach Arm-Kinematics 
UST Long Reach Arm - Control System 
UST: Baseline Technologies for UST Remediation 
UST. Long Reach Arm - Systems Coordination and Definition 
UST Light Duty Utility Arm - Laser Range Finder 
UST Long Reach Arm - Maintenance and Decontamination 
UST Light Duty Arm - Technical Interface 
UST Light Duty Utility Arm - Computer InterfadEnd Effector 
UST Long Reach Arm - Computer Interface 
UST Waste Dislodging 
Storage Tanks-West Long Reach Manipulator (LFUvl) System 
Storage Tanks - East Silo Waste Retrieval System (WRS) and Cost/Benefit . 

Remote Excavation System (RES) 
BWID Retrieval Demonstration: End Effector Evaluation 
BWID Contarnination Control 
BWID Dig Face Characterization 
BWID Retrieval Related Technologies 
BWID Multiaxis Crane Control System 
BWID Remote Excavating System (RES) Demonstration 

UST: Hydraulics Technology: Hydraulics Te~hn010gy in Support Of Tank - 

Analysis 

Automated Glovebox Processing 
Multiple Sensor Integration for Material Segregation-2 
SLM Software Design 
Telerobot Improvements 
Waste Processing Operations-Liaison to National Mixed Waste Programs 
Waste Process Stream Handling System 
Decontamination & Decommissioning 
Controls 
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194 Systems Analysis 
195 Mechanisms 
196 University R&D Program 

storage 
184 Remote Inspection and Survey of Stored Waste Drums 

system analysis 
107 
120 SystemAnalysis 
264 UST: TankWasteProcessingAnaly& 
268 

28 1 Comprehensive SludgdSupemate DTgLE 
375 

377 

378 

Cost Savings Support to Mixed Waste Integrated Program 

Advanced Chemical Separation: Simulation of Fkrformance of Unit Operations 
and Systems of Such Operations proposed to effect Advanced Chemical 
Separation of Hanford Waste Streams 

Effkient Separation Pn>cesses Integrated Program - Sludge Technology 
Assessment 
Efficient Separations Processes Integrated Program - Comprehensive 
SludgdSupemate R&D 
Efficient Separation Processes Integrated Program - Technology Evaluation: 
Detexmine incentives and Data Needs for Demonstrating Pretreatment 
Technologies (formerly, Advanced Chemical Separations) 

415 procesS Modeling-Mixed Waste T W a t  

waste destruction & stabilization 
3 
6 
16 
18 
25 Wet Oxidation C-21Muc. Ind. 
28 Supercritical Water Oxidation-1 
29 Supercritical Water Oxidation-2 
33 Wet Oxidation of Ion Exchange Resins 
39 WAX202 Oxidation of MW 
44 Bremsstrahlung and Electron Beam Project 
56 Minimum Additive Waste Stabilization (MAWS) 
77 Electrocatalytic Destruction of Organic Waste and Treatment of Mixed 

Hazardous Wastes 
79 Controlled Air Incinerator 
80 Microwave Fluidized Bed Detoxification of Mixed Waste 
87G Two-stage PBWSDP for LLMW 
88 Unvented Thermal Process for Treatment of ANL Mixed Waste 
102 Chemical Detox%cation 
115 Biodegradation of Organics in Mixed Wastes 
117 Ultrasonic Detoxification of Groundwater and Soil 
128 Hydrothermal processing 
134 Thermal Treatment Process Unit/Fluidized Bed 
137 Catalytic Chemical Oxidation 
177 Remote Size Reduction (RSR) 
200 Waste Destruction and Stabilization Technology Specification 
201 Packed-Bed Reactor/Silent Discharge Plasma (PBWSDP) 
204 Electron-Beam Waste Treatment Test Bed 
226 BWlD GRAPHlTE DC ARC PLASMA AND GLASS MELTER TSR 

Molten Salt Destruction of Hazardous and Mixed Wastes 
Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LW) 
E-Beam Radiolysis of Simulated Hanford Waste 
Ultrasonic DetoxZcation of Ground Water and Soil 
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242 

259 
275 
282 
295 
302 
305 
313 
321 
347 
350 
354 
360 
365 
369 

414 

Arc Melter Vitrifcation: Melting and Vitrification of INEL Waste in the United 
States Bureau of MinedASME Municipal Ash Melter 
Calcination procesS Development to Treat Hanford's Tank Waste 
Mixed Waste Destruction (Vitrification) 
O W  Program Support for MWIP (New Name: Plasma Design & Test) 
Cold Plasma Destruction of Savannah River Off-Gas VOCs 
Pulsed Ultraviolet hd ia t ion  Gas-Treatment Technology 
Soil Bioreactor Studies 
High Energy Corona for Destruction of VOCs in procesS Off-Gases 
TcElpcE VEGETATION DEMONSTRATION 
UV photolysis 
Electron beam treatment of MLLW 
Rotarykilnsealtests 
Destruction of 
Mediated Electrolytic Oxidation (MEO) Alternative (PNL) 
SUPERCRITICAL WATER OXIDATION (SCWO) DEMONSTRATION 
PROGRAM 
Delphi DETOX 

waste - organic material oxidation process 

waste minimization 
94 
108 
123 EXCEL 
124 Hydrochloric Acid Recycle 
126 

355 
418 

Reuse, Recycling, and Decomposition of Calcium Chloride 
Automated Retirement and Integrated Extraction System (ARIES) 

Supercritical Fluid Carbon Dioxide to Replace Chlorocarbon Solvents for 

CIF related waste minimization activities 
Chip Collection System for Precision Machining 

~ 

Cleaning Plutonium 
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-Argonne National Laboratory 

Rocky Flats plant 

Ip; 1 

Ceramic Waste forms ANL 

The task will develop final waste forms for the residues from m t m e n t  of mixed wastes at 
Rocky Flats plant The ceramics will be selected to provide a high durability waste form 
suitable for final disposal, with emphasis placed on high loading of waste and simplicity in 
processing. Waste streams identified by the Mixed Waste m t m e n t  program will be 
assessed to determine candidate ceramic phase assemblies for waste form production. 

The waste streams m t e d  by this technology are 1. (solid) reworked pondcrete, ashes from 
thermal treatment processes, sludges, TRU waste fdter cakes and residues, Be wastes, 
treated wastes and 2. (liquid) high chloride wastes, nitrated salts, sulfates, and chlorides, 
organics, and slurries. 

Performance goals are to maximize waste loading and waste form durability while 
minimizing disposal volume and system costs. This technology development activity also 
supports Hanford tank remediation and complies with their FFCA schedules and 
requirements. 

Summary Result/F&@int/Delivercghle; 
The deliverable is a set of ceramic synthesis processes which are correlated with specific 
waste streams. After these base line processes are selected the engineering development 
phase will be initiated. 

BDAT: HLW" STABL 

Functional Areas; final form 
frnal form glass 
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L O c a t i o n L a w r e n c e  Livermore National Laboratory 

Molten Salt Destruction of Hazardous and Mixed Wastes 

The molten-salt destruction process converts the hazardous component of mixed waste into 
carbon dioxide and water. It concentrates the actinides in the molten salt, thus converting 
mixed wastes into low-level wastes. The off-gases are sent through standard clean-up. The 
salt is separated into carbonates, noncarbonate salts, and ash (comprising actinides), which 
are recycled, sent to LLW disposal, and recovered or stabilized, respectively. We used 
single-stage units on hazardous wastes and on high explosives, and we are c m n t l y  
experimenting with a two-stage unit for mixed wastes. Mixed wastes, xeactive gases (e.g. 
oxygen, 02). and molten salts (sodium carbonate, Na2C03) are combined at the melting 
point of the salt (700-900 C). The organic components of the mixed waste (eg. acetone) 
bum to produce carbon dioxide (C02), steam and salts such as sodium chloride (NaCl). 

Molten-salt destruction retains the advantages of incineration, such as high throughput, and 
avoids the disadvantages, such as large fugitive inventories of radionuclides and negative 
public perception. The process thus offers an altemative in which actinides will be 
contained within the molten salt, and which does not require wet scrubbers. This process is 
an altemative to incineration. Since the first stage operates at 700 C actinide volatility is 
kept low. Acid gases are scrubbed by the salts reducing the complexity of off-gas 
treatment 

- 

l ivenbk 
We are building a pilot-scale MWTP Facility using the two-stage process. A commercial 
company can subsequently build a commercial-scale facility. 

BDAT: INCIN 

Functio nal Area waste destruction & stabilization 
thermal treatment unit - high residue 
alternative organic destruction - high concentration 
altemative organic destruction - high concentration 
alternative organic destruction - high concentration 
altemative organic destruction - high concentration 
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25R-12 P l a t  (Oak Rid@ 

-Oak Ridge National Laboratory (X-10) 
... adages Sworted; 

OR FFCA, OR MWTF, and general OR RCRA LDR requirements. MWTP. 

Ip; 4 

Compositional characterization OR LDR FFCA Treatment Development 
and Implementation, and 

The evaluation of waste data activity to be completed in FY94 will identify those waste 
streams that do not possess sufficient compositional information to proceed with treatability 
studies and technology development; these wastes will quire additional compositional 
characterization Applies to essentially all waste categories except solid process residues. 
Compositional characterization involves four activities: sampling and analysis plan 
preparation, sampling individual waste containers, analyses of the waste samples, and 
evaluation of the waste sample data. 

Many of the compositional characterization technologies themselves are relatively mature. 
However, the program is to develop sampling and analysis plans and tailor the relatively 
mature technologies to the specific waste stream applications at OR Methods identified 
(e.g., for heterogeneous wastes) could reduce analysis costs, and associated handling 
exposures. Additionally, benefits are anticipated if characterization identifies waste that has 
been mis-categorized as RCRA, or if characterization identifies existing treatment 
capabilities for some waste streams. 

.. 
a r v m s e / N e e d ;  

0 
Summary ResultEnBppint/Deliv& 
The effort is intended to provide compositional characterization of the wastes, with the 
majority to be sampled and analyzed in FY93 and FY94, and the remaining balance to be 
completed by mid-FY95, to support deployment of the FY96 line item MWTF. This 
activity will support identifcation of treatment options for wastes, and the planning for the 
treatability study program. 

BDAT, NA 

Funcnonal A r e a  - characterhion 
compositional characterization 
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-Lawrence Livemore National Laboratory 

RFP LDR Compliance Program, LLNL Mixed Waste Treaanent Facility 0 
Ip; 6 

Mediated Electrochemical Oxidation (MEO) of Mixed Wastes (LLNL) 

The Mediated Electrochemical Oxidation @EO) process is one part of the Rocky Flats 
Plant Incineration Alternatives (IA) project. IA is investigating individual technologies for 
the destruction of mixed combustible waste to allow selection of the most promising 
incineration alternative technologies for cold pilot scale system demonstration. This activity 
uses DOE laboratories and commercial firms to evaluate possible technologies. FY93 
activities are focused on the largest volume categories of combustible waste: cutting oils 
and solid combustibles. The laboratory or subcontractor will define the optimum operating 
parameters and rates of destruction for each combustible waste smam which apply to 
MEO. The laboratory or subcontractor will provide a formal report detailing the results of 
the experimental work, including a basic conceptual design for a cold demonstration of 
MEO. The conceptual design wiU include materidenergy balances, and identification of 
secondary waste streams and their treatment requirements. 

The ME0 process uses an electrochemical reactor to oxidiz a mediator (e.g. silver, Ag) in 
an electrolyte (e.g. nitric acid, HN03). The oxidized mediator in turn oxidizes and 
destroys the organics in the electrolyte. Also the radioactive components of the mixed 
waste are rendered soluble by the mediator and can be removed from the solution with an 
ion exchange column for recovery or concentrated for burial. 

The goals of this activity are to identify, develop, test and demonstrate the ME0 process as 
an alternative to incineration for the treatment of RlT low-level mixed combustible wastes 
and for waste stTem treatment across the complex. This activity is intended to meet the 
requirements of the Comprehensive Treatment and Management Plan (CTMP). 

Summary R m i n t / J k l i v e &  - FY 93 development summary repon - 9/93 
- Data sufficient to allow comparison with other cvldidate technologies and down-select of 
the preferred technology. 

_BDAT: CHOXD INCIN 

unctlod Areas; waste destruction & stabilization 
alternative organic destruction - high concentration 
primary organic destruction - low concentration 
primary organic destruction - high concentration 
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25/Y-12 Plant (Oak Rid& 

-Oak Ridge National Laboratory (X-10) 

PropmflaCll ihes S U D D O ~ ~ ~ ~ ;  . . .  
OR FFCA, OR MWTF, national MWTP 

Ip; 9 

Final Waste Form Stabilization, LDR FFCA Treatment Development 
and Implementation 

eveloped for the mixed wastes covered in the LDR FFCA Waste 
solidification using glass and microwave melter pilot scale systems are planned, as well as 
evaluation of other processes. Bench-scale tests will focus on mercury residues, calcium 
chloriddmetal chlorides, insolubles from the chloride flowsheet, dried and undried 
sludges. While the national program is focusing on vitrification, this program will attempt 
to fill in the gaps with evaluations of polymers, sulfde cements, Na/Zr/P ceramics and 
grouting. The effort involves completion of site preparation, installation, and start-up and 
operation of the pilot scale system in FY95.. 

The program is to tailor the relatively mature technologies, (BDAT in some cases) to the 
specific waste stream applications at OR with an emphasis on the benefits of appropriate 
enhanced final waste forms. The tailored processes are expected to meet LDR 
requirements, and perform adequately based on treatability studies, literature search and 
past application experiences, but this is to be demonstrated for these specific waste stream 
applications. 

The effort involves documentation, equipment specification, site preparation and process 
designs, pilot system procurement and fabrication by FY95 to support deployment of the 
FY96 line item MWTF. 

~ D A T ;  HLVlT STABL 

arv Pumose/Need; 

arv ResultlEndDointlDeliverablg 

Functional Areas. - final form 
final form glass 
final form-grout or macro-encapsulation 
final form (mercury stabilization) 
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-Oak Ridge National Laboratory (X-10) 

The development activities are scheduled to support the WHPP planned FY97 line item, 
and the new tanks FY94 line item. 

Sludge mobilization and transport 

A single point sluicer, which was used to transfer LLLW from the gunite storage tanks, 
and a submerged jet pump, which is being considered for waste transfer at many DOE 
facilities, will be tested for mixing and mobilizing sludge from LLLW generator and 
evaporator service tanks. A computer code being developed at Pacific Northwest 
Laboratories will be used to recommend operating parameters for suspending sludge in 
these tanks. The cesults will be confirmed using simulated waste in a l/6- and near-full 
scale model of the evaporator tank Parameters to be evaluated include flow rates, mixing 
times, pump/jet placement, nozzle design, piping sizes, waste composition, etc. needed to 
mix and mobilize sludge. 

Tests will also be performed in the existing slurry test loop to study pumping of non 
Newtonian slurries through pipelines to insure that pumps are adequately sized to avoid 
plugging of the LLLW transfer lines. Vendor-supplied in-line solids monitors will also be 
evaluated to determine if monitors can be installed to determine when tanks have been 
emptied of sludge and to monitor solids loadings during transport to avoid plugging on 
transfer lines. 

Ose/Nee& 
When FFA-noncompliant LLLW tanks are removed from service over a ten year ueriod 
beginning in 1992, they must be completely emptied prior to being Vansfe&d to he 
Environmental Restoration progmn for remediation. Development efforts are needed to 
determine methods to adequately mix, mobilize, and transfer the sludges from the generator 
tanlcs to the LLLW evaporator feed tank and through the evaporator system to LLLW 
storage tanks which meet FFA standards. These methods need to be demonstrated to insure 
that sludge transfer can be accomplished without plugging the LLLW transfer lines and 
evaporator feed tank discharge lines. The intent of the development is also to avoid 
addition of surfactants or other materials that would create additional problems in dealing 
with the waste materials, minimize addition of other materials to reduce the waste volumes 
generated in mobilization and removal, reduce personnel exposure, and ensure the ability to 
remove and transport the material via pipeline. 

Result/Endooint/Deli& 
One-sixth scale and near-full scale modeling of two technologies are planned this FY. The 
program is to tailor the technologies to the specific waste stream applications. 

BDAT: NA 

Functional A r e a  retrieval 
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-Oak Ridge National Laboratory (x- 10) 

ProwamdFacilities SuDDorted: 
OR FFCA, OR MWTF, national MWTP 

Ip; 11 

Thermal Desorption, LDR FFCA Treatment Development and 
Implementation 

Thermal Desomtion is being evaluated for low temperature removal of mercury, FCBs and 
other organics from LDR &xed wastes. Mercury &d volatile and semi-volatile organic 
removal from soils and sludges will be the primary objective for demonstration of this 
technology. However, debris contaminated with hazardous materials will also be 
examined. The effort involves completion of site preparation, installation, and start-up and 
operation of the pilot scale system in FY94. 

Theprogram is to tailor the BDAT process to the specific waste stream applications at OR 
A key focus is the need to address the strict air and water release limits (virtually zero 
emissions). The tailored BDAT process is expected to meet LDR requirements based on 
treatability studies, e.g., mercury c 12 ppm; PCB < 2 ppm; trichlor., et al, essentially zero 
or nondetectable. 

O S d N t X 8 ;  

S u m m e  Result/Endooint/Delirerable: 
The effort involves completion of site preparation, installation, and start-up and operation 
of the pilot scale system in FY94 to support deployment of the FY96 line item MWTF. 

BDAT: RMERC RORGS DEBRIS 

chemical physical treatment 
- removal of problem constituents 

mercury bakeout 
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-Oak Ridge National Laboratory (X-10) 
... 

]scheduled to support the planned WHPP FY97 line item. 

Ip; 12 

ProCesstoSaltCake 

One method of concentrating and solidifving thes salts is through evaporative techniques. 
One characteristic of concentrated material of this sort is that the viscosity of the liquid rises 
significantly with increasing molarity. Fundamental engineering relationships show that the 
amount of heat transfer diminishes greatly with increasing viscosity. Literature sources 
indicate that use of a wiped film evaporator (WFE) would lessen viscosity effects to a 
significant degree. Since the sludges rn to be solidified the WFE appears to be a candidate 
for the evaporative unit operation. It was also leamed that WFEs were used extensively to 
concentrate radioactive waste. 

arv -Ed; 
ORNL, has an ongoing need to process mixed waste consisting largely of thick calcium and 
magnesium hydroxide sludges and about four molar sodium nitrate supernate solutions. 
None of the waste can be disposed of or shipped off-site in its current condition. 
Approximately 500,000 gal of remote handled (RH) TRU liquids and sludges axe c m n t l y  
stored in tanks at ORNL. Characterization studies have shown that these wastes contain 
Resource Conservation and Recovery Act (RCRA) contaminates and are, therefore, mixed 
wastes. The current generation rate of RH-TRU is approximately 20,000 gdyear. The 
current strategy is to process the existing inventory of LLLW through the Waste Handling 
and Packaging Plant (WHPP) to produce a salt cake for disposal at the Waste Isolation 
Pilot Plant (WIPP). 

l i v e  
The effort involves documentation, testing, equipment specification, site preparation and 
process designs, pilot system procurement and fabrication. 

BDAT: NA 

Area chemical physical matment 
evaporation 
fmal form 
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-Larawrr?nce Livemore National Laboratory 
... 

T c  application facilities using filters at present (no specific 
prograndfacility is suppokd at p&nt 

- 

Ip; 14 

Cleanable steel HEPA filter 

LLNL has been developing a cleanable stainless steel HEPA (highefficiency particulate air) 
filter to remove suspended particles from off-gas systems in DOE facilities. The filter uses 
a filter medium that is made from submicron stainless steel fibers that are sintered into a 
sheet This new filter will greatly improve the reliability of air cleaning systems because 
the filter will not suffer the structural damage that occurs with the p e n t  glass HEPA 
filters. The glass HEPA filter may fail when the filter gets wet, hot, or over pressured. In 
contrash the steep HEPA fdter can withstand t h a  adverse conditions and will thereby 
reduce the risk of radioactive contamination - to workers, the public, and the environment. 

The steel HEPA filter wiU save money in waste disposal costs each year because the filter 
can be repeatedly cleaned and reused- The present glass HEPA filter cannot be cleaned and 
is discarded after the filter is loaded The filter is reusable and more reliable filter than glass 
filters; and has less worker exposure. 

This is an R&D effort which includes: 
1. A demonstration of steel HEPA filter based on 2 pm. 
2. Develop a new media for fdter after which 3 prototype filters will be built and tested. 
3. Developing pressures to make lpm and 1/2 pm filters. 
4. Demo of steel filter (2 pm) March 93; (U2 p) May 93; (3 filter units) September 
93. 
5. Optimization of total units and cleaning aspects beyond FY93 (reverse pulse air cleaning 
and other techniques). 

ResulrlF.ndpoint/Deliverable; 

BDATGr INCIN 

Functional Area offgas technology 
offgas cleanup 
HEPA filter 
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-Sandia National Laboratories (Albq) 

Femald uranium in soils ID A3. 
CE-use of solar energy for water pollution treatment 

nr; 15 

, 

Photocatalytic removal of complexed uranium from water 

When complexed with organic materials, radionuclides are exmmely stable and thus 
difficult to remove from water using conventional techniques. Photocatalysis can break up 
the organic complex leaving the radionuclide accessible to removal. 
The program is targeted at secondary waste treatment for the Femald ID A3 which will 
produce citratechelated uranium. 

It handles o z U c  complexes and stable organic complexes of radionuclides. The 
process mineralizes organics while immobilizing metals and radionuclides onto an 
inorganic matrix. Output of the process is inorganic and can be vitrified or hot pressed and 
then disposed, resulting in a reduction of volume. Hot pressing is an improved waste form 
and potentially less expensive than vicrifcation. 

The effort involves production of an integrated prototype system for demonstration at 
Femald. 

eed; 

R e s u l t / & & o i n t / D e l i v e ~  

nal Are!= chemical physical treatment 
radionuclide removal 
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Cross Co- 

-Sandia National Laboratories (Albq) 

Supports inertial confinement fusion program. Applicable to Hanford waste storage tanks 

m 16 

E-Beam Radiolysis of Simulated Hanford Waste 

Investigation of the use of electron beams for the destruction of organics (and possibly 
ferrocyanide) in Hanford waste storage tanks. This will effort allows separation of 
radioactive materials. Process may destroy both the organic material and ferrocyanide in 
one step instead of two. 

This e f f o r t E d e s t r u c t i o n  of organic materials in mixed waste without adding other 
chemicals. The method could also provide a reduction in volume. The process may 
destroy both the organic material and the ferrocyanide in one step instead of two. Recess 
offers cold destruction of organics. 

eed; 

R e s v l i v e n b l e :  
R&D currently directed toward establishing dose requkments to permit more accurate cost 
estimates. Complete bench studies and pilot facilities. If sufficient funding is available, we 
will produce complete bench studies and pilot facilities, and demonstrate the destruction of 
simulated waste in fluid flow geometry. 

BDAT: INCIN 

Areas; waste destruction & stabilization 
primary organic destruction - high concentration 
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-Sandia National Laboratories (Albq) 

Electroplating facility in 2400, possible application @ M C D  

Ip; 17 

Quartz Crystal Microbalance (QCM) h y s  for Solution Analysis 

This effort involves the characterization and analysis of waste stream solutions using 
Quartz Crystal Microbalance (QCM) Arrays. 

This method offers low cost and rapid analysis, it is applicable to liquids. The advantages 
of this method are 1) it is a small, lightweight and portable analytical device, 2) it offers 
real-time distributed monitoring when compared to miniahlri7p.d lab equipment The 
method may be applicable to detecting heavy metals in liquid organics. 

l i d  
Develop an array of 6 or more QCMs and demonstrate ability to provide on-line real-time 
solution analyses. 

BDAT: NA 

Functio nal a - charactenzatl on 
. .  

characterization, monitoring & assay 
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-Sandia National Laboratories (Albq) 

Buried Waste Integrated Demo 
VOCs in arid and nonarid soils IPS 

n. 18 

Ultrasonic Detoxification of Ground Water and Soil 

This effort involves the ultrasonic detoltification of ground water and soil in an attempt to 
remove TCE, CC14 and other chlorinated hydrocarbons that have been previously 
discarded in open pits at many DOE sites in which the soil and ground water is now 
contaminated with these compounds. 

Followup provide missing writeup. 

This effort includes a field demonstration of an integrated process in FY94. This demo will 
involve an enhanced bench scale system. 

BDAT: NA 

a waste destruction & stabilization 
alternative organic destruction - high concentration 

. . .  
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-Los Alamos National Laboratory 

Potential crosscomplex 

Ip; 20 

Laser Induced Breakdown Spectroscopy 

Laser-induced breakdown spectroscopy (LIBS) involves focusyig a laser pulse onto or into 
the sample. A small amount of the sample is ablated forming a small micro-plasma. 
Temperatures within the micro-plasma can reach 20,000K, light emissions from the atoms, 
ions and simple diatomic molecules are collected and analyzed. The result of the analysis is 
the atomic composition of the constituent materials. Sensitivities and precision are 
appropriate for the measurement of major, minor and trace constituents. 

LIBS is a ma= technology developed over the past ten years; it has a variety of 
applications, including: analysis of soil for Cr, Be and Pb; (2) analysis of aerosols and 
surfaces for beryllium and lead; (3) detection of uranium in flowing process streams; (4) 
analysis of lead in paint; (5) analysis of salt selections; and (6) the determination of RCRA 
metals at concentrations appropriate for screening or monitoring of materials. We have also 
developed laser ablation of particle filters with direct sample introduction into an inductively 
coupled spectrometer. This means of sample introduction eliminates timeconsuming 
sample preparation. LIBS is compatible with any waste stceam form. 

Summary 
LIBS has many advantages over competing technologies. The method combines ease of 
operation with rapid analysis of solids, liquids, and gases. Many elements can be detected 
at the parts-per-million level, and some can be detected at the parts-per-billion level. 
Further, al l  elements in the microplasma can be detected simultaneously. Small lasers (less 
than 2 lbs) possesing the necessary pulse energy and compact detection systems axe 
available. In situ diagnostics may be possible: only optical access to the sample is required 
and fiber optics-laser analysis is under development. 

Funding of LIBS for application to DOE Waste Management Activities will result in a 
prototype device for field testing. Demonstration, testing and evaluation would be 
developed with detailed plan of work. 

arv ResultEndDo int/Del iverable; 

BDAT: NA 

characterization, monitoring & assay 
characterization 
monitoring 
process control 
continuous emission monitoring 
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-La Alamos National Laboratory 

EM Waste Management Program 

n 22 

Oxidation process for depleted uranium 
. .  

m m p l e t e d  uranium) 
At present, reactive and ignitable DU chips are stored under fueled oil #2 at bench scale. 

A LANL developed bleach process to oxidize DU under controlled conditions exists. The 
treatment converts uranium metal to unreactive uranium oxide and the fine radioactive 
uranium oxide slurry must be immobilized in cement. A pilot plant large enough to mat the 
inventory has been designed. The effort involves obtaining NESHAP and CAT EX while 
simultaneously getting competitive bids for construction in '93. In '94, completed pilot 
plant campaign is expected. The development activities taking place at LANL, TA-50, 
Bldg. 37. 

The program is to tailor the process developed by LANL using bleach to oxidize DU chips 
and turning stored under fuel oil #2. The proposed process has been tested on DU chips 
only. It is expected that this technology using bleach is easy to control and is likely to be 
more acceptable than incineration. A CAT Ex is expected for pilot plant operation and EA 
may be required for routine treatment No state air permit or RCRA part B modifications 
are required. While this is not a RCRA waste, it must be treated as such before landfilling. 

The effort involves obtaining NESHAP, CAT EX, and simultaneously getting competitive 
bidding for construction in '93. In '94, complete pilot plant campaign is expected and the 
new hazardous waste treatment facility will have this m t m e n t  in 1999. 

Semeed; 

Y Result/EndDoint/Deliverab~ 

. .  . . .  . .  . . -  

CHOXD n A B L  

Functio nal A r e a  - chemical physical treatment 
radionuclide nmoval 
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Los Alamos Natipaal Labo- 

-site:los Alamos National Laboratory 
... aclligs;s S U D D O ~ ~ ~ &  

' CE Industrial Waste Reduction Program/Em Waste Management Program 

Ip; 23 

Treatment of Electroplating Wastes. 

Treatment of electroplating wastes that will be housed in the new hazardous waste treatment 
facility to be completed in 1998 is being developed. The RCRA components are FoO7 and 
F W  (cyanides) corrosive DOO2, various characteristic metals and depleted uranium up to 1 
GPL. These wastes must be treated according to RCRA and no bench scale work is 
contemplated except possibly to determine the fate of uranium. A treatment unit, skid- 
mounted, has to be designed for operation in the hture hazardous waste treatment facility 
and title 1 of this skid design has been started. Some electrodeposition of metals and 
electro-oxidation of cyanide has been tested at bench scale and tests will continue. RCRA 
part B permit modification, N E S W  and air are required. Routine treatment is expected 
from 1997 onwards. The development activity is taking place at LANL TA-50, Bldg. 37. 

The program is to tailor a technology that is RCRA BDAT and will meet the regulations 
over the range of compositions in storage to treat electroplating wastes. Electro- 
depositiodoxidation prior to treatment would be used to reduce the volume of treated 
waste. Some solutions may contain organics requiring further treatment. This design is 
expected to permit treatment of most, if not all, low level mixed electroplating/acidi&asic 
solutions in storage. However, hard-to-oxidize organics if present, may limit applicability. 
Application of this technology will bring the waste streams into compliance, but a mixed 
waste landfill will be needed. Waste characterization is needed. As DU is present only up 
to 1 GPL, safety and engineering problems are not anticipated. 

am ~ u l t l E n d D o i n t l D e l i v e ~  
A treatment unit, skid mounted, will be designed in '93. It is anticipated the N.M. EPA 
may take as long as 2 years to process the part B permit modification that will be needed. 
The construction will take place in '95, followed by testing in '96 - '97 period. Routine 
treatment is expected from the year 1997 onwards. 

BDAT: CHOXD RMEIL 

a l  Area chemical physical treatment 
radionuclide removal 
primary organic destmction - high concentration 
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-Los Alamos National Laboratory 

EM Waste Management Program 

m 24 

Controlled reaction of water-reactive wastes 

Treatment of Water-reactive Wastes 
Reactivity of lithium hydride and other water-reactive compounddmetals must be 
neutralized prior to disposal to a landfill to meet EPA regulations. Reactivity and ignitabiity 
0 3  and DOO1) are the RCRA components involved. Solid DU ranging from chunky to 
very fine powder constitute radioactive components. Bench scale work has shown that 
100% of the lithium hydride could be converted to the non-reactive hydroxide and reactions 
rates at different temperatures have been identified. However, other variables must be 
investigated. NESHAP and air, as well as RCRA Part B modifications are required. the 
development activity is taking place at LANL TA-50, Bldg. 37. 

The procedure is to make a process that hydrates water-reactive wastes with a humid 
nitrogen stream and the objective is to define operating conditions and generate engineering 
data for the design and operation of a pilot treatment skid. The radioactive components will 
eithec 1) be solidified in cement or 2) treated in the DU chips treatment skid or 3) sent to 
the radliquid waste treatment plant This technology will result in the waste streams being 
in compliance and is expected to be applicable to most or all water-reactive wastes, low 
level, although this needs to be demonstrated. 

PumosdNeed; 

v e e  
Bench work on lithium hydride will be completed and bench testing of prmesses of other 
water-reactive wastes will be undertaken. The design, construction and operation of a pilot 
plant will be finished by '96 and from 1-7 onwar& routine treatment is expected. The 
new hazardous waste treatment facility will house the m t m e n t  when completed in 1999. 

BDAT: NEUTR STABL 

nal chemical physical treatment 
other 
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J x>c?.=esite:rawrP-nce Livermore National Laboratory 

L . . -  . . .  

Wet Oxidation C-21/Nuc. Ind. 

sw-mL€ 
Wei >xidar 
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iolids ha\ 
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proposed. 
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e i e m  

S u I E  
The ei 
needs. 
earlier. 
94. 

BDAT: 

&&& 
- m m e n t  for Ion Exchange Resins and Porous Solids - C-21/Nuc. Ind. 
:tous solids such as kim wipes, booties, other laboratory items and ion 
using a wet oxidation process already in UK and Europe is being 
procedure will have to be modified for the different ion exchange resins of 
le ion exchange resins do not have a RCRA component, but the porous 
inds of solvents. Pu or others constitute the radioactive components. No 
aental and pexmittability considerations exist for this technology and 
5ng in California is expected. The development activity is taking place in 
gh Bldg. 419 could be a future candidate. 

2sdkat 
to tailor the wet oxidation process technology developed in the United 

dday unit in UK in Europe) to treat porous solids and ion exchange resins. 
a low temperature technology that does not volatize actinides and is 
and this approach is an alternative to incineration. All radioactive 
ould end up in residue and there should be little or no organic residue. 
r off-gas will be needed and the dried residue can be sent to WIPP or 
LL processes to =over Pu 

nt/Dehverahle; 
)Ives adapting the technology developed in the United Kingdom to DOE 
ding a pilot plant to demonstrate the application to the wastes discussed 
.)ped to have an operational system (depending on funding) by the end of FY 

WETOX INCIN 

F u n c h  waste destruction & stabilization 
alternative organic destruction - high concentration 
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m S a n d i a  National Laboratories (Liv) 

Electroplating activities. 
Any thermal treatment facilities. 
Any treatment with gaseous effluenL 

Ip; 26 

Integrated Manufactuxing Design InitiatiVe-LIBS 

This project will develop an on-line monitoring system capable of detecting toxic metals in 
particulate gas waste streams at a sensitivity in the parts per billion. This would be 
particularly useful for the electroplating and waste incineration industry. 

The purpose of this project is to provide on-site, real-time monitoring of gaseous waste 
streams for simultaneous detection of multiple toxic species. Possible benefits include 
monitoring for process control for waste incineration and other thermal-based treatment 
processes. 

This effort involves building and demonstrating a prototype that can simultaneously detect 
multiple toxic species this year. 

l i e  

BDAT: NA 

n a l m  monitoring 
process control 
incinerator offgas 
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-Sandia National Laboratories (Liv) 

Any incinerator, other thennal treatments, electroplating operations. 

m 27 

Integrated ManuEacturing Design Initiative-Metal  emission^ Monitoring 

Laser spark specttoscopy is being developed to identify and quantify metal components in 
gaseous waste streams. This technology would provide the capability for on-line detection 
of toxic and radioactive metal contaminates in any gaseous stmam subject to incineration, 
and could be used to monitor waste incineration pmcesses. 

The goal of this task is to improve the detection of toxic metals to concentrations of 10 
mg/an3 for non radioactive components, and to concentrations of 10 ug(cm3 for 
radioactive contaminants. 

The first field demonstration is planned for October 1993. 

BDAT: NA 

offgas technology 
process control 
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-Sandia National Laboratories (Liv) 

Any organic waste stxxams. 

n2 28 

Supercritical Water oxidation-1 

Scope: Build a Supercritical Water Oxidation pilot plant and demonstrate 

Goal: Understand underlying kinetics, corrosion, etc. 

Need: alternative to incineration 
Purpose: provide that alternative 
Advantages include: low temp, no NOx, no smoke stack, simple. 

Build and demonstrate pilot system. 
Understand underlying kinetics, corrosion, etc. 

BDAT: INCIN CHOXD 

Fun- Areas; waste destruction &stabilization 
thermal treatment unit - high residue 
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-Sandia NationaI Laboratories (Liv) 
... 

o a t s ,  INEL, Hanford and possibly Y-12. 

Supercritical Warer Oxidation-2 
. .  

-dation is being developed as a waste disposal technique for toxic 
organic compounds such as dyes, solvents, and explosives. This technique is competitive 
with incineration, and no nitroxides are generated becaw of the low temperatures used. 
Radioactive components (except carbon and hydrogen isotopes) precipitate out as salts. 

m i e n c y  of the destruction of organic waste is better than 99.99%, problems 
with vessel corrosion and destructive chemical kinetics need to be solved. 

/Ne(& 

liver;able; 
planned for 1996. 

BDAT: INCIN WETOX 

Area waste destruction & stabilization 
alternative organic destruction - high concentration 
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Lawrence L ivennore Nat’ ional Laboratory 

-Lamnce Livermore National Laboratory 
... adihes slagporte& 

LLNL MWMF, EM cross-complex 

Ip; 32 

Multiple Sensor Integration for Material Segregation-1 

The goal of this program is to develop advanced automation technologies for the 
idenacation and sorting of large numbers of solid and liquid waste containers. Sensor 
information will be coupled with remote viewing and manipulation robotics for disposal 
operations in hostile environments. 

The integration of remote sensor technologies with robotics will allow safe and effective 
segregacon of various combustible, metaliic, and radioactive wastes. 

Result/Endooint/Deliverak 
No information was given at this time. 

BDAT: NA 

frontendhandling 

robotics 
sorting 
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-Lawrence Livermore National Laboratory 

Wet Oxidation of Ion Exchange Resins 

The wet oxidation process oxidizes organic materials with hydrogen peroxide in the 
pxesence of catalysts (such as iron or copper), converting them to carbon dioxide and 
water. The process is already well developed in the W.K. for radioactive and hazardous 
wastes. We will adapt plant design and modify the operating protocol to apply wet 
oxidation to mixed waste in the U.S. 

Unlike incineration, wet oxidation is carried out at relatively low temperam, eliminating 
formation of toxic, corrosive, and radioactive off-gases. The volume of radioactive waste 
is reduced, producing savings in transportation and disposal costs. Toxic compounds in 
hazardous wastes may be fully destroyed, allowing direct discharge of the clean products. 

11v- 
The effort involves adapting the technology developed in the United Kingdom to DOE 
needs and building a pilot plant to demonstrate the application to the wastes discussed 
earlier. It is hoped to have an operational system (depending on funding) by the end of FY 
94. 

BDAT: WETOX INCIN 

waste destruction & stabilization 
alternative organic destruction - high concentration 
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-Laawrence Livermore National Laboratory 

Potential crosscomplex 

Ip; 34 

LDRD-NitrateDestruction 

The goal of this project is to develop electrochemistry as a remediation step in the disposal 
of nitrate waste (nitric acid). In the presence of ammonium ion, nitrate can be reduced to 
nitrite, which then reacts instantly with the ammonium to form water and nitrogen gas. The 
advantages of this approach are that the reaction occurs at moderate t emperam,  is easily 
controlled, and requires no catalyst. 

Nitric acid, a caustic, hazardous waste, is an important component in many industrial 
processes. An effectix disposal technology is needed. 

int/r)ehv- 
No information was given at this time. 

BDAT: CHRED 

chemical physical treatment 
material recycle 

. . - - . . . . . . .- . 
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ite: Cross CornDlex 

-Lamnce Livermore National Laboratory 

s S- - Nuclear Material Renewable Energy - Replace Electroplating Shop 

Ip; 38 

Heavy Metal Removal by E l d p o s i t i o n  

We are developing electrodeposition methods to remove heavy metals from waste 
electroplating solutions. We have designed and operated bench-scale cells that have 
reduced the silver (a RCRA metal) content in waste solutions from 0.5M to 0.2 ppm. We 
are now focusing on the removal of cobalt. Electrodeposition of metals has been known 
historically as electroplating and used for 150 years. The oxidation- reduction reactions at 
the electrodes are driven by a DC voltage. The plating occurs at the cathode where the 
metal ions are reduced to their zero-valence state. Electrochemical cells will plate lead, tin, 
nickel, chromium, zinc, and cadmium typically from acid solutions and silver, gold, 
copper, and cobalt from basic solutions with cyanide complexes. Often the metal plating 
can be suipped off the electrode mechanically and burned or oxidized before storage in 
concrete. Industry often recycles precious metals by electrodeposition. Materials used can 

PUlDOse/Need; 

be recycled. 

Commercial process have been unable to remove heavy metals from waste electroplating 
solutions. Some heavy metals require special process and cell design, particularly if the 
allowable discharge limits are low. This work is applicable to aqueous and liquid waste 
streams containing heavy metals and to metals separated from aqueous streams and 
sludges. Competing technologies generally try to precipitate the heavy metal. For example 
ferric chloride will be used to precipitate the heavy metal as a hydroxide. But most of the 
sludge created will be ferric hydroxide. This electroplating process dramatically cuts the 
volume to be stored. To reduce the heavy metal concentrations to very low values (about 
0.2 ppm) a porous cathode must be used which results in a deposit which cannot be 
mechanically stripped. This in turn leads to higher storage volumes. However one can use 
a 2-stage process and only use the porous electrode for final cleanup. 

M m a r v  Resu It/EndDointflDeli verable; 
This effort involves completion of a pilot plant to remove heavy metals from waste 
solutions. Electrode materials and electrolytes can be chosen for each heavy metal to be 
plated. The basic idea should be broadly applicable. 

BDAT: 
Are= chemical physical treatment 

removal of problem constituents 
lead treatment/recycle 
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-Lawrence Livermore National Laboratory 

Cross-complex, LLNL MWMF 

Ip; 39 

W/H202 Oxidation of MW 

UV light photochemically decomposes H202 to produce OH radicals that are powerful 
oxidants capable of mineralizing organic compounds. As a result the organic compounds 
are oxidized to C02, H20, acids and anions, which are easily dealt with. The efficiency of 
the current process needs to be improved. We are studying the use of xenon flash lamps 
and excimer UV sources and are exploring the possibility of using dual-purpose sources, 
one for decomposing H202 and another for exciting the target organics to enhance their 
reaction rates. 

Complete mineralization of organic compounds is needed in treating mixed waste. Process 
efficiency is important. The medium- to high-pressure mercury lamps commonly used in 
UV/H202 processes may not be the most efficient sources. UVM202 is environmentally 
safe, is tolerant of a wide range of pH values, and operates at low temperature and 
pressure. Only benign chemical are added to the system; they do not produce any 
precipitates. 

This effort involves bench-scale studies for parametric investigations of efficiency vs. uv 
source and configuration, leading to pilot-scale conceptual designs. 

- 

D o m t / D e h v ~  

BDAT: CHOXD 
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-Lawrence Livermore National Laboratory 
... 

t i a n t ,  Crosscomplex 

Ceramic Waste Fonns LLNL 

The task will develop frnal waste forms for the residues from m t m e n t  of mixed waste at 
Rocky Flats Plant Waste streams identified by the Mixed Waste Treatment Program will 
be assessed to determine candidate ceramics for waste form preparation The ceramics will 
be selected to provide a high-durability waste form suitability for disposal. Emphasis will 
be placed on high loading of waste and simplicity in processing. Synthesis alternatives will 
be examined to determine the least expensive and most reliable methods. 

Residues from the treatment of mixed waste at Rocky Flats axe not in a form suitable for 
disposal. We need to develop a highquality, reliable ceramic waste form capable of high 
waste loading and volume reduction. 

This effort involves building and testing the fmt production-scale ceramic waste form line 
at Rocky Flats in 1995. 

BDAT: STABL HLvlT 

a f d f o r m  
final form ceramic 
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Potential crosscomplex 

nr; 44 

Bremsstrahlung and Electron Beam Project 

High energy electron beams and x-rays (Bremssaahiung) have been demonstrated to be 
effective in the destruction of hazardous organic wastes, particularly chlorinated 
hydrocarbons. Ionizing radiation radiolytically decomposes halogenated hydrocarbons and 
other toxic compounds. The compounds are destroyed as by an incinerator but at ambient 
temperature. Experiments at LLNL used radiation to decompose volatile organic 
compounds (VOCs) and other substances. No toxic decomposition products were 
produd.  Commercial electron accelemtors can be used to decompose TCE. We tested 
four electron accelerators, which provided electrons possessing energies from 1.6 to 9 
MeV and produced bremsstrahlung dose rates from 105 to 5 x 101 1 Ws. Our vapor-phase 
system is now on a commercial scale. The liquid- and solid-phase sysems are at the 
bench-scale stage. Recently an electron beam pilot plant capable of treating an aqueous 
hazardous waste stream has been developed by collaborators at Florida International 
UniversityKJniversity of Miami This plant uses a 1.5 MeV electron accelerator with 
variable current up to 50 mA to produce doses in water approaching 1 MRad. 

We need methods to treat VOCs, PCBs in oil, high explosives in aqueous solutions, and 
chemical weapon surrogates. Waste m t m e n t  by bremsstrahlung radiation destroys rather 
than collects hazardous components. This method is widely accepted by the public, 
gaining approval of the Sierra Club. Further, this method is effective even on unopened 
waste drums. 

The deliverables for this project are pilot-scale plants to demonstrate the efficacy of the 
technology. 

BDAT: CHOXD 
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-Femald 
... acdihes SuDDOrted; 

This project is intended to be the bench/pilot scale demonstration of vitrification 
technology. 

Minimum Additive Waste Stabilization (MAWS) 

The MAWS technology demonstration program is an integrated waste treatment system. 
Vitrifkation is the core technology which will be used for stabilization of waste sludges and 
other contaminated material. The process technology is integrated with soil washing to 
reduce the overall volume of the waste to be vitrXed Ion exchange will be used to treat 
contaminated water from the soil washing process. Another potential benefit of the 
integrated approach is to use the soil waste stream and other treatment residues as a raw 
material additive for the vitrification process. The ultimate goal of the MAWS program is to 
demonstrate the cost-effectiveness and feasibility of waste volume reduction by the 
integrated treatment process. The initial MAWS Bench-Scale Unit will treat Pit 5 sludges 
with FEMP soils. - 

arvpybgose/Need; 
Goals of this process are to minimize additives thereby reducing cost and volume as well as 
to produce a glass form that as a minimum passes the EPA leach test. In addition, it is 
expected that the vitrification pnx;ess will be proven to effectively remove, or render 
nonleachable, organics for which the waste is listed, in order to allow delisting of the final 
glass form. The process is expected to handle the ranges of constituents anticipated. The 
amount of organics that can be destructed will be determined during delisting runs by 
spiking organics into materials to be vitrified. This is necessary since TCA has not been 
detected in Pit 5, but has been “listed” due to process knowledge. Destruction and removal 
efficiency @RE) has not been discussed in detail, however, since the goal of vitrifcation is 
to provide a “delistable” f d  form, it is anticipated that DRE will be required to be greater 
than 99 percent 

s u n m q  ResultEndpointDe liv erab 1 e * 
The end-point is a demonstration of the 300 Kg melter system at the Fernald site in FY 93. 
If chosen as the best treatment, additional funding for scaleup will be allocated. 

HLvrr 

A r e a  waste destruction & stabilization 
thermal treatment unit - high residue 
final form glass 
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-Argonne National Laboratory East 

Argonne's Waste Management Operations 

Ip; 58 

Technology Development for Concentrating procesS Saeams. 

Waste and product solutions a being generated throughout the DOE complex. 
Evaporation of these stream minimizes and reduces disposal costs. The purpose of the 
program is to develop an evaporator for concentrating radioactive streams and recycling the 
acidic, decontaminated distillates. This program will take advantage of commercial 
evaporator advances over the past thirty years. The goal is to develop a remote, criticalicy- 
safe-by-geometry evaporator. 

The purpose of the program is to develop an evaporator for concentrating radioactive 
streams and recycling the acidic, decontaminated distillates. High decontamination factors 
are a requirement for this equipment Decontamination factors of 4,000,000 were achieved 
in the laboratory-scale evaporator. LICON designed evaporators have also been operated 
remotely in the commercial-sector. This is another requirement of this system. LICONs 
technology is state-of-the-art and is much improved over DOES 30 year old evaporator 
technology. Design of an evaporator for this project is at the R&D design stage. The basic 
design is based on a commercially-available evaporator designed by LICON Inc. 
(Pensacola Florida). 

Activities this year will center around the design and installation of two low-level waste 
evaporators at ANL. Data from this evaporator will be used to design a remotely operable, 
criticality-safe-by-geometry pilot-scale evaporator. The p i lo t -de  unit will then be used to 

iriStallalion at another DOE site for in-pliihttesting. 
design a full-scale remotely operable, criticality-safe-by-geometry - - evaporator - -  for . -  

BDATT: RCORR RMElz 

chond A r e a  chemical physical treatment 
evaporation 
material recycle 

BB - 31 April. 1993 



Cross C o m w  

-Argo= National Laboratory 

Fernald cleanup, Uranium in Soils ID 

Ip; 63 

Aqueous Biphasic Treatment of Uranium Contaminated Soils 
. .  scnuqpn; 

The target is submicron particulates of actinide oxides (50 micron to 2 nm) that are 
chemically separated from a matrix of soil or ash, focused on the Fernald site. It could also 
be used to remove actinide particulates from sludges. 

Aqueous biphasic extraction systems are being developed to treat radioactive wastes. The 
separation technique involves the selective partitioning of either solutes or colloid-size 
particles between two immiscible aqueous phases. Wet grinding of residues to an average 
particle size of one micron will be used to liberate the actinides from the bulk of the paxticle 
matrix. The goal is to produce an actinide concentrate that will integrate with existing and 
developing chemical recovery processes. Ideally, the process would produce a nonTRU 
waste stream. Coupling physical benefication with chemical processing will result in the 
volume of mixed wastes generated from dissolution recovery processes. 

As part of this program, the applications of aqueous biphasic extraction that include the 
separation and recovery of dissolved species such as metal ions and water-soluble organics 
will be explored. 

The expertise and data generated in this work will form the basis for developing more cost 
effective processes for handling waste streams from environmental restoration and waste 
management activities within the DOE community. 

PurI>ose/Need; 
This project is part of the Uranium in Soils ID. The technology developed will demonstrate 
the removal of small particulates of actinides which are insoluble. These cannot currently be 
removed easily by other technologies. 
This project supports the Fernald FFCA agreement. 

Summary Result/EndDoint/Deliverable; 
The end-point is an integrated demo at Fernald in FY 94, pilot facility with 500 kg batches 
of treated contaminated soil. 

BDAT: 
Functional Area chemical physical treatment 
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-Lawrence Livennore National Laboratory 

LLNL MWMF, EM Crosscomplex, supporting complex 21 Chemical Processes 

Ip; 64 

Automated Glovebox procesSing 

Automated glovebox technologies (glovebox robotics, remote control of processes by 
teleoperations, and advanced material transfers) are being applied to priority waste 
processing. Extensive development efforts are ongoing for reliability and for remotely 
maintainable robotic systems that can be operated from adjacent, noncontaminated areas. 
Our current focus is purification and recycling of contaminated metals, initially lead, which 
is an identified waste processing priority. 

By incorporating glovebox robotics, teleoperations, and advance material transfer 
techniques, a complete processing line can be completed that reduces the need for 
operators, thus increasing productivity and reducing risks. Our focus on recycling and 
reuse technologies will help us determine the feasibility of processing wastes to useful 
materials. 

lt/Endwint/Deliverahle; 
This effort involves development of automated glovebox technologies for processing of 
radioactive, hazardous, and mixed wastes. 

BDAT: NA 

m n o n a l  - robotics 
- .  front end handling 

other 
lead treamenr/recycle 
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-LaTawnence Livermore National Laboratory 

nr; 65 

Whole Barrel Survey and Segregation 

LLNL has been working on a noninvasive method to characterize sealed waste drums. 
Computed tomography ((3') can determine radioisotopes and their activities in sealed 
containers. However, low throughput renders CT impractical for waste facilities. 
Limitations to practical CT use in characterizing waste dnuns can be overcome by improved 
CI' scanners, data interpretation, and sensor fusion. Development on this project has 
reached the p i l o t - d e  stage. 

Waste bk= labeled, assayed, and certikied. An accurate, nondestructive assay 
method would identify aJl the radioisotopes present and quantitatively measure their 
activities. In this way, waste containers could be routed in the most costeffective manner 
without the drums having to be opened. 

eed; 

Res- dkliverahle; 
This project will provide a CT system ready for technical transfer to commercial operators. 

BDAT: NA 

Func-d characterization 
characterization, monitoring & assay. 

, -  
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-Lawrence Livennore National Laboratory 

m 69 

Immobilization of Wastes in Ceramics 

This project is at the conceptual stage for planning studies in the area of ceramic waste form 
development for mixed waste, low level waste, and transuranic waste. Waste forms based 
on naturally occurring mineral phases such as sodalite and close analogs of those minerals 
will be designed to accommodate each type of waste. 

Ceramic waste forms can be designed to achieve very high waste loading with high 
durability of the waste forms. 

int/r>ehv- 
Research is scheduled to be completed by 1994, with bench d e  feasibility projects begun 
in 1995. 

BDATr HLm STABL 

finaform 
final form ceramic 
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-IAS Alamos National Laboratory 

DPPrograms 
Facilities: Savannah River, Los Alamos, Rocky Flats, Hanford 

Ip; 74 

Electn>chemical Ion Exchange 

This technology is used for the concentration of nitrate in ground water and the destruction 
of nitrate in ground water and various actinide recovery process streams. 

1.  
for removal of excess nitrates. 

Treat ground water surrounding nuclear facilities e.g. Hanford, Savannah River, 

2. Treat actinide recovery process strearns to destroy excess niaate. 

Res-liva 

BDAT: NA 

chemical physical treatment 
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-Los Alamos National Laboratory 

Potential crosscomplex 

Ip; 75 

Radiation-Based Mixed Waste Characterization. 

Integrated mixed waste analysis technology offers fast, low-cost field characterization of 
mixed waste. This system will characterize and Screen radionuclides present in 
concentrations of 100 pCVg to 100 nCi/g alpha The presence of RCRA h q d o u s  waste 
neutron absorbers in concentrations between 1 and 100 ppm can be established. The 
system consists of (1) a portable, compact gamma-ray detector and hand-held miniature 
multichannel  anal^, (2) a field-transportable, prompt gamma-ray analyzer with neutron 
activation source, passive neutron detector, high-resolution gamma-ray spectrometer, and 
miniature multichannel analyzec and (3) computer-based data-acquisition and analysis 
system with multichannel input and control features. Bench-scale prototypes of 
components (1) and (2) have been completed. A pilot-scale component (3) system is now 
being used to monitor and characterize a waste tank. Mixed was= analysis awaits 
hardware adaptation, component integration, and software development. 

Where applicable, this technology would replace costly and time-consuming sampling and 
analytical characterization. hdiation-based mixed waste measurements are fast, 
nonintrusive, and nondestructive., so waste handling is minimized. The measurement 
process generates no additional waste. Integrated data acquisition and analysis provide on- 
the-spot waste characterization and screening. These capabilities ensure correct waste 
categorization, thereby saving time and manpower in the field. 

Summaw Result/Endpoint/Deliverable; 
This -work will result in a-prototype of an integrated radiation-based system for 
characterizing mixed waste ready for field test and evaluation. 

BDA'IC: NA 

characterization 
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-Los Alamos National Laboratory 

Supports DP programs at TA-55/recovery and purification of plutonium for weapons 
reiatedactivities. 

Electrocataiytic Destruction of Organic Waste and Treatment of Mixed 
Hazardous Wastes 

The electmcatalytic destruction of organics is carried out at or near morn temperature. 
Hence the only gaseous emissions are oxidation products such as carbon dioxide, water 
vapor, nitrogen oxides, etc. All radioactive elements remain dissolved in the aqueous 
electrolyte, available for subsequent recovery. 

Electrocataiytic destruction is a viable alternative to incinemion. There is no potential for 
radioactive gaseous emissions when destroying mixed hazardous wastes, and radioactive 
components are left in a form much more convenient for recovery or disposal. 

Results on bench-scale studies will be used to design a pilot-scale apparatus that will be 
tested on genuine 'mixed hazardous waste. 

BDAT: CHOXD 
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Majority of LANL operations. 

Ip; 79 

Controlled Air Incinemr 

[NONE LISTED] 

The controlled air incinerator will make a major contribution to FFCA and LDR 
compliance. Approximately 30% of inventory and newly generated LLMW will be treated 
in this unit It can eliminate the backlog of combustible liquid and solid LLMW in three 
years. The unit is sized to easily treat newly generated LLMW. 

We will produce a complete production-scale system, including secondary waste treatment 
Capability. 

BDAT: INCIN 
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-Los Alamos National Laboratory 

Ip; 80 

Microwave Fluidized Bed DetoxZcation of Mixed Waste 

Microwave fluidized-bed detoxification which &toxit?es vapor and liquid halohydrocarbon 
waste will be developed through R&D and pilot scale. The MFB technology may have 
direct applications in the Integrated Demonstration Projects at SR SF or RL and RF sites 
for treatment of liquid or vapor halocarbon waste. Other applications may be at RFP in 
their fluidized-bed process and at LANL in treating TCE-A from soil. Transfer of the 
technology to the user will follow. 

The proposed 2-year (FY93-94) effort is aimed at pilot-scale development of microwave 
fluidized-bed (MFB) technology capable of 99.99% destruction removal efficiency of 
halocarbon and other organic vapor or liquid waste. Detoxification occurs through 
oxidation of the halocarbon in a Sic  fluidized bed reactor which is heated by microwaves to 
temperatures of less than 600 deg C. The process is highly energy efficient and should be 
cost effective due to its continuous nature. Another advantage of the technology over 
incineration, which is the baseline technology for treatment of halocarbons and other 
organic hazardous wastes, is elimination of the formation of products of incomplete 
combustion which can occur during incineration. 

Other advantages of microwave heating 
container vessel remains at room temperaaue while its contents are heated; and (3) chemical 
processes can be conducted at lower temperatures and pressures. reducing products of 
incomplete combustion. 

S u m u  Result/EndDoinlivenble; 
In FY92.1,l.l trichloroethane (TCE-A) detoxification to 92% in a single pass through a 
0.915 GHz MFB reactor is demonstrated. In W93 the engineering feasibility of 99.99% 
detoxification will be investigated. If 99.99% detoxification is practical. a pilot scale system 
for waste treatment will be designed, constructed and tested in IT!%. We can expect an 
MFB system capable of throughputs between 0.5 and 5 kg/h. MFB technology may be 
directly applicable in the Integrated Demonsmtion Projects for treatment of liquid or vapor 
halocarbon waste. 

(1) it is rapid, uniform, and acts in situ; (2) the 

BDAT: INCIN CHOXD 
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-LQS Alamos National Laboratory 

Done. 

nr; 81 

Liquid Metal Recycle and Waste Treatment 

This is an analytical effort to evaiuate the application of molten metal processing to mixed 
waste treatment. 

This technology offers recovery of reusable metal (such as steel and stainless steel), 
Educed burial volume (slag only). and a stable actinide form (glass). 

l i e  
We will produce an ovexview report, followed, if necessary, by process development. 

W f o r m  
materialrecycle 
melt slag-ferrous metals 
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-site-los Alamos National Laboratory 

EM Waste Management Rogram 

Ip; 85 

Decontamination and Recycling of Lead Brick 

The technology used for treatrnent of surfacecontaminated lead bricks and shields is 
macroencapsulation. However, the waste is still a mixed waste. Suxface contamination can 
be removed using an abrasive slurry. The lead can then be recycled. The abrasive slurry 
with the radioactive lead can be solidified and is expected to pass TCLP. Even if it does not 
pass, there is a substantial waste volume reduction. 

This technology permits nxycihg, removes less lead than high-pressure decontamination 
systems, and is fast and safe. It is also applicable to other solid surfaces, whether mixed or 
not. 

e m  is already in the commercial state of development. The goal is the recycling of 
lead in storage. 

BDAT: RLEAD STABL 
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Los w s  Na- 

-site-los Alamos National Laboratory 

This activity is part of the 'Atlas' integrated Nitrate procesSing system within the LANL 
Plutonium Facility 

Previously, waste nitric acid has been neutralized with caustic, then cemented for disposal. 
We seek to recycle nitric acid by evaporation and distillation. The bulk of the acid will be 
reused, and process waste will be greatly reduced. The radioactive and hazardous parts of 
the waste will be left behind in a smaller volume for disposal. 

This process greatly reduces the volume of waste. There will be less waste for long-term 
storage, and a reduction in reagent usage, resulting in cost savings. The process is 
applicable to a wide variety of waste-acid streams and radioactive material proassing 
within DOE. 

We will demonstrate an integrated prototype nitric acid mycling system. 

BDAT: RCORR 
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I n s  -rial I ab- 

-h Alamos National Laboratory 

MWIP 
LANL sites 

Ip; 87 

Two-stage PBWSDP for LLMW 

The existing LANL two-stage PBWSDP waste treatment pre-pilot apparatus will be used to 
1) evaluate two-stage PBWSDP waste treatment technology for wastes of concern to the 
LANL FFCA, Rocky Flats and the DOE Complex (hazardous organics, nitrates), 2) 
determine the technology scaling parameters,, and 3) continue to work with industry in 
transferring the technology to the private sector. This program evaluates the suitability of 
removing organics (hydrocarbons and hazardous organics such as chlorocarbons) and 
nitram from simulated wastes, 

The benefits of the PBWSDP are completeness of destruction, eficiency, simplicity, and 
reduced greenhouse gases. The technology may be more acceptable to the public and, 
therefore, more easily permitted. Industry participation in transferring this technology to 
the private sector as part of an initiative in Advanced Oxidation Systems for Waste 
Treatment will continue. 

Conceptual design for pilot facility for treatment of Rocw Flats cutting fluids and oils 
planned for incineration. The treatment of various organics will continue to be optimized, 
and prototype equipment will be developed at the LANL. The resulting technology will be 
transferred to private sectors. The technical review letter report and technology status 
report wiU be prepared for HQ-DOE review in FY93. 

BDAT: INCIN 
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-Argonne National Laboratory East 

es S- 
Argonne's Waste Management Operations, the process will be installed to handle existing 
ANL mixed wastes and serve as a pilot for treating organic mixed wastes at other DOE 
facilities. 

IIZ; 88 

Unvented Thermal Process for Treatment of ANL Mixed Waste 
. .  

SCnDhOK 
The current effort has as its goal the demonstration of a new concept for destroying organic 
materials in mixed wastes in a process that does not release gaseous products of 
combustion to the environment. Work is being proposed for funding by EM that would 
complete the development needed to install the appropriate equipment at ANL for handling 
the mixed wastes now on hand. After pilot-scale testing, the fluidized bed technology 
would be transferable to other DOE facilities with similar mixed waste streams. 

The process appears to be inherently safe and reliable. Upset conditions do not cause 
release of unreacted organics. For these reasons, the process should be more easily 
licensed in heavily populated areas than standard incinerators. The process is being 
developed because it appears to be more reliable in avoiding release to the environment of 
unburned organic material than any other process we h o w  of. 

The proposed system can also be retrofitted to existing incinerators. The offgas is directed 
through the proposed system and then recirculated to the incinerator with oxygen addition. 
At ANL, the system will be used with direct injection of organic liquids into the fluidized 
bed. The system could also be used as a add-on to existing incinerators such as a rotary 
kiln to process the off-gas provided oxygen is used for burning. Under these 
circumstances, the spent lime would probably be calcined in a separate fluidized bed and 
then recycled to minimize solid waste byproducts. The system is cap-able of re-moving all 
acid gases including C02, S02, HBr and HCI. 

Summary Result/EndpoinVDeliverable; 
An existing 15-cm dia fluidized-bed reactor which has been used for experiments on 
fluidized bed burning of coal is being converted for use in destroying organic waste 
materials. In this project, the appropriate reaction t e m p e r a m  will be established for rapid 
reaction of C 0 2  with lime. After bench scale efforts, the process will be installed to handle 
existing ANL mixed wastes. In later studies, organic materials containing chlorides, 
bromides and sulfides will be tested to determine the suitability of the process for other 
DOE sites such as LLNL, LANL, SRP, and RF. 

BDAT: INCIN 
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-Los Alamos National Laboratory 

q l o a d e d  glovebox gloves 
2. AllDOEanalyticallak 
3. 
4. WIPP and Hanford TWRS. 

... 

If successful, a new concept for separations 

Ip; 89 

1. Replacement of Glovebox Gloves with Non-Hazardous Alternative 
2. CLS-1 waste n4himka 'on/M.itigation Plan 
3. Nuclear Reactor Fuel Reprocessing 
4. Waste Characterization 

. .  
mlo-es have historically been 
protection from exposure to x-rays. The purpose of the fmt project is to replace lead with 
suitable alternatives. 
The goal of the second project is to develop a waste minimizatiodmitigation plan that will 
mul t  in essentially zero mixed waste. 
The third project will provide an on-lindat-line method for fuel =processing with inorganic 
precipitants. 
The fourth project is the characterization of waste destined for WIPP, including Hanford 
waste tanks. 

to provide glovebox workrs with 

The fmt project replaces mixed waste with low-level radioactive waste. The second 
reduces analytical laboratory wastes, the third replaces the Purex process, and the fourth 
involves state-of-the-art chemistry. 

-commercial application; the endpoint for the others is 
completed bench-scale study. 

l i v e  

BDAT: NA 

other 
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-Argonne National Laboratory 

0 Advance Reactor Development Program 
0 ANL-W Fuel Cycle Demonstration 
0 Actinide Recycle Program 

Ip; 92 

Integral Fast Reactor Program, Pyroprocess Dev. 

Pyrochemical processes are being developed that will facilitate the recovery of TRU 
elements from LWR fuel, conversion of weapons components to a harmless form useful 
for ALMR fuel, and recycle of ALMR spent fuel to capitalize on the breeding potential of 
the fast reactor. Concurrently, high-level waste management processes axe being 
developed for the IFR pyroprocessing system that will minimize waste volumes and 
produce superior high-level waste forms acceptable for geologic disposal. 

The Advanced Liquid Metal Reactor is viewed as a solution to the future energy 
needs of the U.S., as an efficient device for the elimination of world stockpiles of 
plutonium, and as a means for burning the transuranic (TRU) elements present in spent 
LWR fuel. The supporting pyroprocess can handle virtually any feed material and provide 
for elimination of toxic radionuclides from high-level waste. The pyroprocess been 
successfully applied on a bench scale to Rocky Flats ash heels (Pu scrap). It is applicable 
to any Pu scrap stream and could be used to process virtually all of the spent fuel in storage 
at INEL, regardless of fuel type. It can be applied to navel mctor fuel and can also be 
used for processing of HTGR fuel, but in this latter case would require the addition of a 
headend operation to burn off the graphite. 
Key benefits from the processes being developed include: 

secondary waste streams - maximized recycling of reagents. 

radionuclides, elimination of actinides 

0 

0 
Elimination of actinides (U, Np, Fk, Am, Cm) from high-level waste. 
Minimized waste volumes: To 1@ 15% of volume of unreprocessed spent fuel, no 

Cost benefit: Reduce capital cost for reprocessing and waste management facilities 
Improved waste form: Inherently superior retention of long-lived 

0 

0 

liv- 
DOE-NE strategy calls for a pilot-scale demonstration of the IFR fuel cycle to be completed 
by 1997, processing almost 2 MT of spent EBR-II fuel. A similar demonstration of the 
recovery of actinides from spent LWR fuel will follow, to be completed around the year 
2000. This will be followed by construction of a commercial prototype reactor and 
associated reprocessing plants, to begin operation in 2005. Commercial deployment of the 
technology will begin in 2010. 

other 
radionuclide llemoval 
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... 

f i m i z a t i o n  efforts in P & s projects. 

Ip; 94 

Reuse, Recycling, and Decomposition of Calcium Chloride 
. .  

m d  processes at b s  &os have traditionally txen perfom4 in 
specific salts for each process. This project concerns the use of calcium chloride in a l l  of 
the pmcesses and also involves the decomposition of the calcium chloride into chlorine and 
calcium for ~euse. 

This technology will minimize waste generated in pyrochemical operations and will limit 
the amount of downstman aqueous processing that is required. The current technology 
involves discarding lowconcentration salts and the dissolution and recovery of high- 
plutoniumconcentration salts. 

l i v e  
of excess salt After actinide removal, the salt will be 

decomposed, and the net result will be a total recycling and reuse of reagents. Finally, the 
process will be transferred to the pyrochemical production site. 

BDAT: NA 
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-Argonne National Laboratory 

None 

Ip; 98 

Chemically Bonded Ceramic Waste F o m  

This project shows that chemically bonded ceramics (e.g. phosphate-bonded materials) are 

and mixed wastes. The concept of the project is to use phosphates to mineralize the heavy 
metals and radioactive constituents of the waste into insoluble phosphates and also to bind 
the mineralized material into a durable monolith. 

. processing materials for use as waste forms in the disposal of wide variety of radioactive 

We have demonstrated that both ALP0 and magnesium ammonium phosphate based 
cements can be successfully solidified with excellent performance characteristics. This 
project involved production of test specimens with low porosity characterintion such as 
porosity, strength, phase analysis, durability/leachability and radiation stability has been 
performed. - 
Wastes that cannot be handled by vitrification such as Hg Solutions, salt cakes, prowsing 
salts, pyrophorics and beryllium wastes, toxic metal containing materials are candidates for 
disposal using this f d  form. 

This technology is unique for treating wastes which contain heavy metals andor volatile 
species. This technology involves room or low temperature procesSing to develop a 
monolith. No off-gas m t m e n t  is required for i t  

- lower cost (low temperature processing) - improved waste form 
- lowered personnel exposure 
- no off-gas requirements 
- Minimization of secondary waste streams. 
- Some phosphates act as molecular sieves. This can be beneficial in having better leaching 
properties of radionuclides. 

This projezt is still in the R+D stage. The endpoint has yet to be determined. 

BDAT: STABL HLVlT 

finaform 
final form ceramic 
fmal form (mercury stabilization) 
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e '  4695 

-Argonne National Laboratory 

Chemical Detoxitication 
. .  

-toxify and convert to CO2, H20, and HCL volatile organic 
chlorocarbons in air and in water. Useful for air emissions control in areas where 
chlorinated solvents are used. Also useN in treating VOCs in groundwater in a pump and 
treat operation. 

Applicable to any VOC resulting from air-stripping operations or emitted from solvent 
cleaning operations. Complete destruction will be needed. Final output stream must meet 
EPA air quality standards. The project will mult in tezhnology capable of total destruction 
of compounds with no air pollution resulting. 

BDAT: CHOXD 

waste destruction & stabilization 
alternative organic destruction - low concentration 
offgas technology 
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Cr- 
* *  - 4695 

-site:s Alamos National Laboratory 

Tank waste WHC, U processing ORNL, Pu processing LANL, RFP, Soil NTS 

Ip; 104 

. . .  

Magnetic separation 

Magnetic separation is a physical separation process that uses the slight magnetism of all  
actinide compounds to extract actinidecontaining particles from inert materials. Magnetic 
separation is being developed for solid and liquid waste, and air born particulates. 

In favorable circumstances, radioactive waste could be concentrated over six orders of 
magnitude. Magnetic separation also produces no additional waste in the remediation 
process. 

L c t i n g  a soil remediation prototype, with a tank waste 
prototype to follow. 

BDAT: RMEIL 

chemical physical treatment 
radionuclide removal 
high efficiency separation 
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os N V  

-Los Alamos National Laboratory 

r e  reduction and plutonium recovery efforts at LANL. 

Ip; 105 

... 

Oxygen sparge of spent pyrochemical salts. 
. .  

m m n d y  used to recover small amounts of plutonium and americium 
left in salt stripping waste, a mixed waste generated from an old plutonium movery 
process. This process also eliminates highly reactive sodium and potassium metals. 

mhz isd,nly applicable td spent salts stored at Los Alamos and Rocky 
Flats, oxygen sparging has met WIPP criteria for the elimination of pyrophoric 
contaminants, and the final product is a non mixed waste. 

ee. \ 

lusion in the REP project at Rocky Flats. 

BDAT: RMEl"L DEAC" 
chemical physical treatment 
radionuclide removal 
other 
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-Los Alamos National Laboratory 

MWIP, MWTP, other OTD integrated demonstration and programs. 

Cost Savings Support to Mixed Waste Integrated Program 
. .  

-ness study of the benefits of incorporating new waste remediation 
technologies in the mixed waste treatment project (MWTP) prototype plant We are 
conducting a comparison of new subsystems (for example, the plasma arc furnace) with the 
MWIT baseline flow sheet to determine the relative cost and benefit of incorporating 
improved technology into the plant design. 

-& a standard technology-based evaluation and a Mecycle estimate of 
the cost to the environmental remediation project 

eed; 

on-going, the plasma arc technology cost evaluation 
will be completed in June 1993. 

BDAT: NA 

system a d y s i s  
decision support 
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e- 
- 

Los -os Na- 

-site:s Alamos National Laboratory 
. . .  
f- 

-Complex - 2 l/reconfiguration 
-Site Return Disassembly 

Tp; 108 

Automated Retirement and Integrated Extraction System (ARIES) 

The goal of this project is to devise an automated, mechanical and chemical system for the 
disassembly and recovery of retired nuclear weapon components. Uranium and plutonium 
solids will be separated from other weapon components without using standard solution 
processes. 

satis@ the following needs: 1) an 87% reduction in operator exposure, 2) 
a 99% reduction in aqueous secondary waste, and 3) a si@icant improvement in safety 
margins. 

s p l e t e  September 1993, with prototype installation 
complete in 1994, and operation testing done by February 1995. We expect a "hot" start-up 
in April 1995. 

waste minimization 
other 
robotics 
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-- 4695 - 

-Los Aiamos National Laboratory 

Potential cross-complex 

109 

Biological Approaches to Actinide Decontamination and Recovery. 

The objective of this proposal is to develop biological binding agents, or chelators, for the 
selective removal of actinida from solid waste, such as soil, sludge, and organic residue. 
We have demonstrated that chelators and other analogs are effective in solubilizing actinides 
under mild conditions. 

At present, methods used to solubilize actinide precipitates q u i r e  harsh conditions. The 
use of biological chelators would enable decontamination and waste volume Eduction with 
high efficiency. 

Result/Endwint/Delive  
A study uranium decontamination of soils is in progress. 

BDAT: RMEIL 

chemical physical treatment 
radionuclide Emoval 
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CrQSs C o m  

-site:s Alamos National Laboratory 

Ip; 110 

Hydrocarbonsensors 

This project proposes to develop real-time monitors for aqueous and gas phase wastes 
containing halogenated hydrocarbons. The goals a~ to develop species selective sensors 
for a monitoring system marketed by Motorola for use, by industry and government. 

The monitors developed in this project would permit fEld monitoring of the waste site at a 
sensitivity of 10 p m  per billion for various chemical species. 

RtXult/EndDomt/Deliverable: 
Important end points are as follows: 1) prepaxe and characterize monolayer films, March 
1993; 2) develop a synthetic approach to multilayer sensor assemblies, August 1993; 3) 
summary report, September 1993; and 4) test facility upgrade for sensor operation, 
February 1994. 

BDAT: NA 

characterization 
monitoring 
characterization. monitoring & assay 
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4695 

-Los Alamos National Laboratory 

These activities support the Los Alamos Plutonium Facility and the Los Alamos 
Waste Treatment Facility and more generally the Rocky Flats Residue Elimination 
Program, Complex 21 activities, and EM waste merit and environmental remediation 
PWF== 

Ip; 111 

Extraction System for Removal of Radioactive and Hazardous Metal 
Ions From Aqueous Waste Streams. 

The general goal of these technologies is to selectively separate and concentrate radioactive 
and RCRA metal ions from aqueous waste streams. Alternative technologies are urgently 
needed to reduce the concentdon of contaminating metal ions to extremely low levels, 
both to meet increasingly stringent regulatory limits and to decrease waste tzeatment and 
disposal costs. The approach involves the design, synthesis, and evaluation of extractant 
molecules with the required selectivity and binding constants to remove the target metal 
ions from the waste stream. The extractants can be used in a variety of liquid-liquid 
extraction systems or incorporated into polymers for use as solid sorbents or as water- 
soluble complexing agents. 

These improved extraction technologies can provide a cost-effective replacement for 
sludge-intensive precipitation treatments and yield effluents that meet more stringent 
discharge requirements than precipitation methods. These technologies can also be much 
more selective and less energy-consuming than distillation. Of course, even among the 
various extraction systems under development there must be a competition to select the 
system with the best cost-benefit for the specific waste stream. 

ResultEndgointDeliveW 
The general endpoint of these activities w-d be an integrated prototype system that can be 
w-d in processingor waste treatment operations. 

BDAT: 
Functional Areas; chemical physical treatment 

removal of problem constituents 
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-LQS Alamos National Laboratory 

Defense materials programs, EM remediation programs 

Ip; 113 

Advanced Testing Line for Actinide Separations (ATLAS) 
. .  

ATLAS is a l%%demonstration facility which integrated the aqueous nitrate flow sheet 
with advanced analytical chemistry and process control techniques. The goal is to optimize 
the process which to a large extent means waste minimization and dealing with mixed waste 
streams. 

There is no existing treatment/xecovery technology for high-acid radioactive streams. 

constituent from the waste stream, RCRA components of concan are all heavy metals 
which cannot be destroyed. 

The goal is to develop a suitable technology to selectively recover the radioactive 

i n t / D e h v e  
An integrated pilot plant facility to demonstrate waste polishing techniques primarily on 
high-acid, low activity waste streams. 

BDAT: RMETL 

Area chemical physical treatment 
removal of problem constituents 

16'7 
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Cross Clo- 

-site:s Alamos National Laboratory 

Potential cross-complex 

Ip; 115 

Biodegradation of Organics in Mixed Wastes 

The objective of this activity is development and demonstration of biodegradative 
approaches to treatment of organics in mixed wastes. Although the present emphasis is on 
destruction of contaminated cutting oils and nitrated rags (cellulose), organic wastes 
suitable for degradation are ubiquitous in the DOE complex. 

Mixed radioactive/hazardous wastes pose a major problem for disposal andor 
storage for the DOE complex because few publicly acceptable and proven alternatives exist 
for the disposal. Incineration, which is the BDAT for destruction of flammable liquids, 
faces exceptionally strong public opposition, in spite of its technical merits. There is a 
nationwide shortage of facilities that are permitted to treat mixed waste. Demonstration of a 
cost-effective mtment  alternative that could be licensed, permitted and operated within a 
relatively short time would aid in solving a very pressing regulatory and permitting need. 
Cost savings of 90% over incineration costs are estimated. 

Res- 
Contaminated oils - Cold tests at bench scale completed. 
Contaminated rags - Cold test at bench scale completed. 

Dependent on funding, development and demonstration would provide information to 
support pilot and prototype treatment units. 

BI>AT: BIODG INCIN 

Area waste destruction & stabilization 
alternative organic destruction - high concentration 
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-site:los Alamos National Laboratory 

EM Waste Management Program 

Ip; 116 

Water-soluble, Chelating Polymers for Toxic Metal-Ion Separation 

We are developing chelating polymers that bind in homogeneous aqueous solution and use 
ultrafiltration as a means of removing toxic metal ions from variety of waste streams and 
materials (sludge or soils). This allows for ready recovery of both the metal-ions and the 
leaching or chelating agent without the use of organic solvents or resins. 

Ose/Need; 
There are a variety of advantages. First the separations are homogeneous and do not 
q u i r e  the addition of organic solvent for toxic metal-ion separations. The kinetics are 
faster than with currently available ion exchange material and the chelating polymers are 
more specific than ion exchangers. Colloids which are a problem to ionexchange 
techniques are e lhha ted  With this approach. 

Result/EndoointlDeliv* 
This work will have a many end points because of the large variety of applications that are 
anticipated. Currently, patent applications are in process. Simultaneously, there is R & D 
that is ongoing and bench scale operations are starting on some aspects of the work. 

chond A r e a  chemical physical treatment 
removal of problem constituents 
radionuclide xemoval 
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Cross ComDlex 

-Argonne National Laboratory 

Buried Waste Integrated Demo 
VOCs in arid and non-arid soils IPS. 

Ip; 117 

Ultrasonic Detoxification of Groundwater and Soil 

hlorinated hydrocarbons have been discarded in open pits at many 
DOE sites. The soil and groundwater is now contaminated with these compounds. 
Ultrasonic energy can be used to destroy these compounds. 

m t  suitable for groundwater and soils cleanup. This project 
supports the Buried Waste Integrated Demo and the VOCs in Arid and Non-arid Soils 
Integrated Programs. 

Field demonstration of an integrated process in FY94. This demo will involve an enhanced 
bench scale system. 

BDAT: INCIN WETOX 

Result/EndDoint/Deliverabhz 

waste destruction & stabilization 
alternative organic destruction - high concentration 
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-sitergome National Laboratory 

Generic technology development for mixed waste, Hanford tanks 

It& 119 

Bio-catalytic Destruction of Nitrate and Nitrite 

The purpose of this task is to develop a technology for reduction of nitrate and nitrite to N2 
and H20. The reduction reaction will be carried out using purified reductase enzymes that 
are immobilized onto a solid support providing a very high specific surface area. The 
reducing equivalents are provided by a low voltage electrical current which transfers 
electrons from the cathode to enzymes via an electron transfer dye. The use of enzymes 
enables very large specifc catalytic activity to be obtained without the need for additional 
chemical reagents or the production of secondary waste streams. An aqueous biphasic 
system is used to protect the enzymes from inactivation while simultaneously allowing the 
transfer of nitrite and nitrate from the waste stream to the catalytic chamber 

Biocatalysis utilizing immobilized enzymes is the only technology that can destroy 
nitratelnitrite without the addition of chemical reagents or the generation of secondary waste 
streams with highly variable compositions. This treatment technique has the potential for 
significantly reducing the costs of waste pretreatment and disposal. 

The endpoint of this work will completed bench studies and a pilot reactor. 

BDAT: CHRED 

l i v e  

chemical physical treatment 
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C o U  

-Los Alamos National Laboratory 

Currently supporting A R E S  at LANL. Can support Pu, U, Li, storage T, and HE 
facilities. Activity supports all DOE programs dealing with wastes, storage, materials, 
personnel and cost issues. 

nr; 120 

System Analysis 
. .  

s c m  
Computer simulation technology has been used to assess Pu, U, Li, and HE processes 
throughout the NWL. The simulation technology makes it possible to predicdassess waste 
generation impacts for the entire system (factory to integrated complex level) as specifc 
process parameters evolve. The scope includes developing state-of-the-art simulation 
techniques to evaluate waste minimization technologies for h pmmsing/recovery. The 
goal is to provide comprehensive, defensible, and high quality system-level results to the 
technologists and decision makers to support technology development and research 
decisions by DOE 

Simply state, there are no other approaches to system-level assessments other than costly 
and risky "trial and error" hardwadflowsheet prototypes. 

Result/EndDoint/Deliv& 
This effort supports all phases of technology/system/ facility evaluation and design 
activities. Simulation technologies are designed to "follow" development activities from 
"birth to death." 

BDAT: NA 

. .  Functimd . . .- Ate& * system analysis .. 

k-is ion support 
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469,5 
compllezr 

Alamos National Laboratory 

Potential crosscomplex 

Ip; 121 

Barriers and Post-Closure Monitoring 

Demonstration of containment and postclosure monitoring approaches at field-scale, 
including seasonal variations in drying and freezing, primary emphasis is on coupled 
immobilization of hazardoudmixed waste in passive, permeable barriers and enhancement 
of volatile organic biodegradation. 

Site closure and post-closure monitoring are regulatory requirements under RCRA, 
CERCLA, SARA, and DOE orda 5820.2A It is anticipated that regulatory environment 
will become increasingly stringent and for public acceptance of many in situ remediation 
approaches, containment will be required for multicomponent waste streams. 

Demonstration of containment and postclosure monitoring approaches. 

BDAT: STABL BIODG 

containment 
monitoring 
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e J mennore N- 

-Lawrence Livermore National Laboratory 

Uor>orted: 
LLNL MWMF, and LLNL EPD characterization needs 

Ip; 122 

Multiple Sensor Integration for Material Segregation-2 

The program has been working on advanced sensing and classification algorithms that 
when integrated with robotics and automation can characterize, singulate and sort the 
contents of drums. Utilizing this information the contents can be autonomously dispatched 
to the appropriate processing line. Based on process material flowsheets this capability will 
be critical to handle the large number of barrels to be processed daily. For material 
classification, sensor information is acquired from a wide a m y  of sensors (femus 
materials, optical profiles, radiation detectors, ea.) and then interpreted and integrated into 
the classification algorithms for singulation and sorting. In an unknown and often hostile 
environment operator intelligence will be required for certain decisions. Teleoperation 
technologies coupled with sensor information will aid the operator in his decisions. These 
Technologies autonomoudtelemanipulation control (with integral collision avoidance). For 
example, advanced 2D and 3d remote viewing technologies coupled with automatic 
manipulator end-point tracking systems allow the operator to operate more efficiently. 

Automation coupled with advanced sensors and data interpretation allows a safe practical 
method for segregating the various waste streams prior to processing steps. This sensor 
based system yields a wide range of information and feedback for autonomous grasping 
and sorting. The integration of these sensor technologies allow segregation of the various 
combustibles, metals, and radioactive materials. 

-int/Deliverable: 
.. Completed bench stud&. . .. 

BDAT. NA 

Funchonal A r e a  * robotics 
characterization 
sorting 
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N W  J . a b m  

-Los Alamos National Laboratory 

DPPrograms 

Ill2 123 

EXCEL 

previous solvent extraction operations of LANL for hydrochloric acid stxeams utilized 
tributyl phosphate in a tetrachloroethylene diluent Tetrachloroethylene is RCRA listed 
waste. The purpose of the work is to find a suitable alternate diluent to replace 
tetrachloroethylene. The diluent will ultimately be used for production scale activities. The 
objective is to eliminate the possible generation of a mixed waste. 

The use of an alternate diluent such as dodecane to replace tetrachloroethylene will eliminate 
the possible generation of a mixed waste. 

RtXult/EndDoint/Deliverable: 
The result will be a pilot scale operation utilizing solvent extraction for the recovery of 
plutonium from hydrochloric acid solutions. 

BDAT: NA 

nonal- waste minimization 
other 

i 
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-Los Alamos National Laboratory 

This activity will be part of the 'EXCEL' integrated chloride processing system within the 
LANL plutonium facility. 

Ip; 124 

Hydrochloric Acid Recycle 

Previously, waste hydrochloric acid has been neutralized with caustic, then cemented for 
disposal. We seek to recycle hydrochloric acid by evaporation and distillation. The bulk of 
the acid will be reused, and process waste will be greatly reduced. The radioactive and 
hazardous parts of the waste will be left behind in a smaller volume for disposal. 

This process greatly reduces the volume of waste. There will be less waste for long-term 
storage, and a reduction in reagent usage, resulting in cost savings. The process is 
applicable to a wide variety of waste-acid streams and radioactive material processing 
within DOE. 

ult/Fndgomt/Deliverable: 
We will demonstrate an integrated prototype hydrochloric acid recycling system. 

BDAT: NLDBR 

A r e a  waste minimization 
material recycle 

1 7 6  
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Alamos N a w  J .ab- 

-site:s Alamos National Laboratory 

DP activities and Complex 21 Reconfiguration 

Supercritical Fluid Carbon Dioxide to Replace Chlorocarbon Solvents 
for Cleaning Plutonium 

This project focuses on developing a recycle SCF C02 method to replace the current 
trichloroethane-based process for removing hydrocarbons that cause corrosion of 
plutonium components in stockpile. Development of this technology requires that the 
compatibility of SCF C02 with Pu be verified, that analytical procedures for measuring 
hydrocarbon residues be developed, that parameters for optimal cleaning be identified, that 
specifcations for a pilot (full-scale) SCF system be defined, that a pilot system be procured 
and installed, that parameters for production applications be defined, that C02  recycle be 
demonstrated, and that equipment and procedures for safe glovebox operation in a Pu 
facility be established. The potential use of C02 for degreasing Pu lathe turnings will also 
be investigated. 

PurMse/Need; 
The current process for cleaning plutonium hemishells uses trichloroethane and a vapor 
degreaser. This process generates large volumes of mixed waste. Using SCF C02  as the 
cleaning solvent instead of trichloroethane eliminates the addition of the solvent to the 
mixed waste volume. This Same technology may be used to extract RCRA hazardous 
components from solid surfaces. 

1 t E n m l i v e -  
The endpoint of this activity to demonstrate the process on a pilot system; optimize 
operating parameters for full-scale use; and prepare specifcations or operating procedures 
for a full-scale system for cleaning plutonium components in production. 

BDAT. NA 

Funcu 'onal Ate& wasteminimization 
removal of problem constituents 
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-Los Alamos National Laboratory 

EM-50 Robotics Integrated Program 

Ip; 127 

Robotic NDA & Analytical Sample Characterization 

Characterization of input and output to a plutonium processing facility using automation 
and robotics. 

OSdNtXCl ;  
Increased sample throughout, less exposure to radiation, more precise and accurate 

sample analysis. 

Cmntly a M y  integrated prototype system. 

BDAT: NA 

n a l A r e a  characterization 
other 
robotics 
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Cross C o e  

-Los Alamos National Laboratory 

Tank waste WHC, TRWS-TA program, and Air Force large rocket motor disposal 
program. 

Ip; 128 

Hydrothermal processing 

The purpose of the program is to evaluate the feasibility of hydrothermal processing for 
aqueous waste streams at DOE and DoD sites as well as other waste streams. Technology 
destroys organics, cyanides, nitrates, and nitrates. Wastes can contain alpha, beta, and 
gamma emitters. 

As compared to incineration or calcining, gaseous effluent require little off-gas treatment. 
For nitrogen containing waste in Nox produced may be cheaper than incineratiodcalcining 
for aqueous waste with ~ 2 0 %  organic material. preliminary studies indicate cost savings 
over incineratiodcalcining because of reduced off-gas treatment, reduced energy 
consumption and reduced size. procesS not very sensitive to waste stream composition. 
Explosives that are now open burned or incinerated could be disposed by hydrothermal 
processing. Organic liquids that are currently incinerated could be treated Nitratednitrites 
can be converted to N2. 

ResultFmint/T)elive* 
The scope of the activity rages from bench scale R&D to pilot scale demonstration, 
depending on the particular program. LANL is building a pilot scale unit to treat high level 
Hanford tank wastes. Pilot scale (6 todday) facility will treat radioactive Hanford tank 
waste simulants (LANL). Pilot scale facility will dispose of 1.1 rocket propellant. Full- 
scale facility will treat oil industry waste. 

BDAT: INCIN 

hOnal waste destruction & stabilization 
thermal treatment unit - high residue 
alternative organic destruction - high concentration 
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-Argonne National Laboratory 

Potential crosscomplex 

Ip; 130 

Surfactant Systems for Actinide ExtractionEncapsulation 

In this task, microemulsion-based solvent extraction systems will be developed for use in 
the treatment of actinidecontaining liquid waste streams. These advanced extraction 
systems are composed of water-in-oil microemulsions that contain the bifunctional 
extractant CMPO. During the extraction process, hydrated metal ions are transferred from 
the aqueous feed to the aqueous core of the reversed micelles located in the organic phase. 
This solvent extraction system has recently been shown to be capable of extracting 
hydrolyzed metal species, including plutonium polymer. Back extraction is achieved by a 
novel technique that involves the encapsulation of the extracted metal species within 
nanometer-scale silica particles. The silica capsules are produced by a sol-gel technique 
that utilizes the aqueous microdroplets of the organic phase as a type of microscale chemical 
reactor. The leach resistant capsules can easily be harvested from the micro emulsion by a 
pH-dependent agglomeration process. Once harvested, the silica particles can be 
chemically treated to produce an ultra-dense, ceramic-based waste form that is extremely 
leach resistant. 

eed; 
This project is generic technology development for mixed waste. Advantages of this 

1. High partition coefficients, lOOO-10,OOO for polymeric Pu 
2. Can remove particles down to 40 nm range and extract at neutral to slightly acidic pH 
3. Rad extracted is surrounded by silica microsphere so waste form can be produced 
Wily. 

Sum marv Result/EndDoint/Del iverable; 
The end-point is completed bench studies. The end-point is an integrated demo at Femald 
in FY 94, pilot facility with 500 kg batches of treated contaminated soil. 

technology are: 

- - 

BDAT: RMETL LLEXT 

chemical physical treatment 
radionuclide removal 
removal of problem constituents 
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Orted; 
RFP LDR Compliance Program, RFP IAG 

EL 132 

Cement Solidification (Solar Pond Cleanout) 

The Cement Solidification Program is being developed to process waste liquids and 
sludges from the closure of operating unit 4 (OU4), the solar ponds. The immediate focus 
of the program is to eliminate the solar ponds as a source of contamination as a soon as 
possible. This will include solidification of wastes. All wastes remediated from the OU4 
will be stored and disposed of in accordance with all regulatory and disposal site acceptance 
Criteria. 

The program is required to ensue that the final waste forms will meet Land Disposal 
Restrictions as well as all waste acceptance criteria. Compared to previous work done on 
the waste, this method will have a slight volume reduction, and therefore lower storage, 
transportation and disposal costs. This program is included in the critical path for 
milestones to complete the OU4 remedial action. 

-1iverabL 
The effort involves documentation, equipment specification, site preparation, and system 
procurement and evaluation to support deployment of a full scale waste handling and 
treatment system. 

BDAT: STABL 

Functional Area final form 
final form-grout or macro-encapsulation 
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-Rocky Flats 

RFP LDR Compliance Program 

Ip; 134 

Thermal Treatment Process Unit/Fluidized Bed 

The overall objective of the project is to develop a Fluidized Bed Unit (FBU). Combustion 
of mixed waste is planned to operate at a low temperature (525-600 degrees C). The fmt 
stage of the FBU contains oxidation catalyst (chromia-alumina) and sodium carbonate to 
neutralize any acid off-gases. The second stage contains only oxidation catalyst. By 
neutralizing acid gases in-situ in the first stage, no off-gas scrubber is required. This 
eliminates a known source of a large volume of secondary waste. The low temperatures in 
the primary and secondary reactors eliminate the need for a refractory lining, thereby 
eliminating a secondary waste stream as generated from replacement of the lining. Ash 
generated during system operation will be treated by microwave solidification, polymer 
solidification, andor cementation. 

Ose/Nee& 
The overall goal of this activity is to provide a thermal treatment system which will be 
capable of treating many of the RFP mixed wastes. The wastes will be treated to meet 
RCRA, LDR, transportation and waste disposal site waste acceptance criteria. 

- Complete bench scale work on feeder and primary reactor - 9/93 
- Develop engineering scope documents for design of production-scale FBU - 8/95 - Data sufficient to allow comparison with other candidate technologies and down-select of 
the preferred technology. 

Functio nal - waste destruction & stabilization 
thermal treatment unit - high residue 
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-Rocky Flats 

' RFP LDR Compliance Program 

Ip; 135 

Microwave Soliditication 

Microwave solidification is being developed to address treatment of precipitation sludge 
(bypass sludge) from the aqueous liquid waste treatment facility in Building 374. Current 
treatment of this waste stream is accomplished by cementation which is not an optimum 
treatment technology and results in waste volume increases. Through microwave melting, 
waste volume is reduced by approximately 5 to 10 times over present solidification 
procedures. Glass and synthetic minerals offer a leach resistant, stable matrix well suited 
for hazardous wastes. The high treatment temperatures also ensure destruction of soluble 
materials such as nitrates. Several other waste streams at RFP have been identifed as 
potentially amenable to microwave solidification The RFP streams include incinerator 
ash, slags and crucibles. 

PUrpOse/Need; 
The goal of this activity is to develop a process capable of producing a final waste form that 
meets the Land Disposal Restriction treatment standards, applicable transportation 
requirements, and disposal site waste acceptance criteria 

Result/EndDoint/T)eliva 
- Complete demonstration-scale tests and data evaluation - 1/96 
- Develop system and facility design to complete remaining regulatory compliance 
requirements - 11/96 
- Data sufficient to allow comparison with other candidate technologies and down-select of 
the preferred technology. 

BDAT: HLWT STABL 

Functional- f d f o m  
final form glass 
waste destruction & stabilization 

183 _.. 
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-Rocky Flats 

RFP LDR Compliance Program 

Ip; 136 

Cement Solidification of Sludge, Salts and Ash (CTMP Compliance) 

Cement Solidification includes evaluation of current processes, development of new 
processes, identification of optimum formulas, and establishing operating envelopes. The 
saltcrete process in Building 374 is being studied now. In the future, improving 
solidification of the bypass sludge in Building 374, and solidification of FBU ash, FBU 
oil, particulate sludge, solidified organics, cutoff sludge, and low-level debris will be 
evaluated for cementation. 

The goal of this study is to develop cementation processes that will produce durable waste 
forms that meet all applicable RCRA, LDR, transportation, and disposal site waste 
acceptance criteria 

- Report summarizing results of formulation studies - 9/93 
- Data sufficient to allow comparison with other candidate technologies and down-select of 
the preferred technology. 

BDAT: STABL 

F u n c t i d -  finalform 
final form-grout or macroencapsulation 
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RFP LDR Compliance Program 

Ip; 137 

Catalytic Chemical Oxidation 

The Catalytic Chemical Oxidation (CCO) process is one part of the Rocky Flats Plant 
Incineration Alternatives (IA) project. h h investigating individual tech;lologies for the 
destruction of mixed combustible waste to allow selection of the most promising 
incineration alternative technologies for cold pilot scale system demonstration. This activity 
uses DOE laboratories and commercial firms to evaluate possible technologies. FY93 
activities axe focused on the largest volume categories of combustible waste: cutting oils 
and solid combustibles. The laboratory or subcontractor will define the optimum operating 
parameters and ram of destruction for each combustible waste stream which apply to 
CCO. The laboratory or subcontractor will provide a formal report detailing the results of 
the experimental work, including a basic conceptual design for a cold demonstration of 
CCO. The conceptual design will include matenuenergy balances, and identification of 
secondary waste streams and their treatment requirements. CCO is a low 
temperatudpmsure treatment process which utilizes a catalyst (such as iron) in the 
presence of an acid bath to oxidize wastes. 

The goals of this activity axe to identify, develop, test and demonstrate chemical oxidation 
process alternatives to incineration for the treatment of RFP low-level mixed combustible 
waste, and for waste stream treatment across the complex. This activity is intended to meet 
the requirements of the Comprehensive Treatment and Management Plan (CTMP). 

int/Delive* 
- FY 93 development summary report - 9/93 
-Data sufficient to allow comparison with other candidate technologies and down-select of 
the preferred technology. 

BDAT: CHOXD INCIN 

waste destruction & stabilization 
primary organic destruction - high concentration 

i * ' 18'5 
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RFP LDR Compliance Program 

Ip; 138 

Surface Organic Contaminant Removal 

Many of Rocky Flats Mixed wastes are hazardous as a result of contamination with low 
levels of RCRA-listed solvents. Treatment technologies to remove organic contaminants 
from Land Disposal Restricted (LDR) waste forms to meet LDR may also allow disposal of 
some wastes as non-hazardous. This activity investigates several organic removal 
technologies including Supercritical Carbon Dioxide Extraction (SCDE), 
VolatilizatiodCleaning, Hot Nitrogen Stripping (HNS) ,  and other volatilization 
technologks such as radio frequency (RF) heating, steam cleaning and air stripping. 

;ty are to evaluate SCDE and commercially available removal 
technologies, determine their feasibility and applicability to treat LDR wastes for organic 
contaminants, and select appropriate surface cleaning technology for RFP mixed wastes. 
Treated wastes may then be disposed of in compliance with RCRA, transportation 
requirements, and disposal site waste acceptance criteria 

eed; 

Summarv R e s V l i v &  - SCDE Experimental Test Plan - 6/93 
- Technology Status Report on HNS - 5/93 
- Technology Status Report on selected volatilization technologies - 9/93 
- Data sufficient to allow comparison with other candidate technologies and down-select of 
the preferred technology. 

Functional Areas, * chemical physical treatment 
removal of problem constituents 
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Cross C o m p b  

LocationSandia National Laboratories (Albq) 

Ip; 142 

UST Excavation and Retrieval UST Wastes By Water Jets (Confiied 
Sluicing) 

. .  
shrouded high-pressure water jet end effector. Perform four series 

of tests to examine waste removal, water recovery, damage to tank walls, and vertical 
slurry transport. Document testing results, and compare with LLNL, WHC and PNL 
efforts. Recommend a prefemed retrieval approach. 

-needed to design and fabricate a shrouded high-pressure water jet 
end effector determine methods to adequately excavate and retrieve UST Wastes. 

m t  plan, results, and prototype high-pressure water jet end effector to 
Hanford testbed. 

int/Deliverable: 

BDAT: NA 

x t e v a l  
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C r m  

-Hanford 

UST ID 

Ip; 143 

UST Wastes Dislodging Technology Development 

Identify, select, develop, and test candidate hard waste dislodging concepts in a 
continuation of FY92 activities. For FY93, develop, fabricate, test (against simulated 
Hanford tank waste) and demonstrate a rubble-forming equipment concept as part of the 
waste dislodging system at Hanford. Modify FY92 equipment for C02 use. 

Development efforts are needed to design and fabricate rubble-forming equipment to 
adequately dislodge excavate and retrieve UST Wastes. 

u1tR-m- 
Deliverables include -93 project plan and prototype hardware to Hanford testbed. 

BDAT: NA 

retrieval 
si% reduction 
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Cross C o m p k  

-Hanford 

UST ID 

Ip; 144 

UST: Early Deployment System (EDS) - Robotic Characterization of 
UST 

Develop and deploy a remote characterization system that includes: 1) the remote insertion 
of a sensor package that can assay waste tank gas contents, 2) perform non-intrusive 
mapping of the waste using laser-range finding, and 3) conducting a topological survey of 
the waste surface using structured lighting. Data retrieved during characterization will be 
interpreted and graphically displayed in real time to the operator and end user as well as 
stored in a database for later utilization 

The program is to develop a satisfactory baseline. Develop a prototype remote 
characterintion system. 

Deliverables include FY93 project plan and prototype hardwa~ to Hanford testbed 

BDAT: NA 

characterization 
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-Hanford 

UST ID 

Ip; 145 

UST LightDutyUtilityAnn 

Develop and demonstrate a positioning system fa performing characterization, 
surveillance, and scaled retrieval testing operations in a variety of USTs. Complete 
procurement efforts by placing the contract for a light duty utility arm. Within funding 
constraints, begin preparation of the Light Duty Ann testbed, so that cold testing can begin 
upon receipt of the arm. Design and construct a test platform compatible with simultaneous 
testing with the Long Reach Arm. 

The program is to develop a satisfactory baseline. Develop a prototype positioning system. 

Deliverables include conceptual design report, and a prototype positioning system 

BDAT: NA 

int/r)ehverable: 

characterization 
robotics 
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.; . . .,...' .. . 

-Hanford . .  . .  

UST ID 

I&- 146 - UST Integrated Instrument Platform for In-Situ Characterization 
of Tank Wastes [new title pending] 

Provide systems integration support to charactenza ' tion instrumentation development 
activities and deployment technology activities to ensure N l y  functional and compliant in- 
tank characterization systems. Provide methods and equipment to support the safe and 
efficient demonstration and qualification of candidate waste tank characterization 
instruments and deployment technologies developed by others. Provide the infrastructure 
and essential monitoring, control, and power functions; define interfaces between 
instruments and deployment systems. 

PUrI>Ose/Neea; 
The task shall enswe the following: 1) open communication between the characterization 
and retrieval functions; 2) defintion of and compliance with interface requirements; 3) 
defrnition of and compliance with power requirements; 4) data acquisition and storage; 5 )  
identification and satisfaction of deployment, regulatory and safety issues; 6) sample 
control and transfer, and 7) site logistics. Near term efforts shall include integration of an 
instrument platform with the light-duty utility arm. 

Deliverables include revised project plan, design report, and test plan for platform system 
demonstration tests. 

l i v e  

Areas; characterintion 
system analysis 
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Ip; 147 

UST Waste Dislodging and Conveyance Technology 

Comdete testing of the soft waste test unit constructed in FY92. Coordinate testing 
obj&tives and &ulant requirements with the task "Hydraulics requirements in sufport of 
dislodging and conveyance systems development." Coordinate testing operations with the 
PNL effort "Multifunction scarifier/conveyer" to maximize the use of common equipment 
and test fmtures. Acquire a developmental air conveyance unit to support testing in this 
task and related PNL, SNL (University of Missouri-Rolla), and LLNL testing efforts. 
Issue (draft) specification for prototype soft waste end effector. Document testing results, 
and compare with LLNL, SNL and PNL efforts. Recommend retrieval approach. Define, 
descxibe, and specify conveyance concept for in tank hardware. Develop concept for end 
effector cleaning; test as appropriate using shared C 0 2  equipment acquired within other 
UST-ID retrieval activities. 

Ose/Need; 
The program is to develop a satisfactory baseline. Develop a prototype soft waste end 
effector. 

Result/Endw'ntn>elive& 1 
Deliverables include draft specification for soft waste end effector and test report. 

BDAT: NA 

- .  - . . . . . . - . 
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Site- Co- 

-Hanford 

UST ID 

Ip; 148 

UST: Light Duty Utility Arm Sampling End-Effector 

m d  demonstrate a remote sampler, deployable by the light duty ann, for 
sampling of hard and soft wastes within Hanford SSTs. The sampler shall be capable of 
sampling salt cake, slurry, and supernate at any given location or depth within a tank and 
shall preserve sample stratification on stiffer samples. The sampler shall be compatible 
with the light duty utility arm, from which the sample may be decontaminated and removed 
from the tank. 

. .  

-velop a satisfactory baseline. Develop a prototype remote sampler. 

Deliverables include project plan and test plan, draft conceptual design report, and FY93 
test report. 

BDAT: NA 

eed; 

Result/EndDoint/Deliva 

charactexizarion 

. .  . .  . .'. .. ._. . .. . 

19-3 
, .  
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-Hanford 

UST ID 

nr; 149 

UST Simulants for Retrieval Tasks 

This project provides for the preparation of simulated tank wastes needed by the testing 
efforts covered by dislodging and conveyance system testing under the UST-ID Waste 
Retrieval Project. Investigate simulants applicable to the end-effector task for 
demonstration testing and evaluation and provide a report documenting requirements. 

OSeMeed;  
Simulated tank wastes are needed by the testing efforts. 

Deliverables include report documenting simulants. 

BDAT: NA 

retrieval 
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e -  -4695' 

UST ID 

Ip; 150 

UST Multi-Functional Scarifiir/Conveyer: Design and Development 
of a Multifunction S d i e r  End Effector with an Integral Conveyance 
System 

Develop a hydraulic end effector that minimizes water accumulation during retrieval of salt 
cake, sludge and viscous liquids from Hanford single shell tanks. The technology to be 
developed is a scarifier with an integral conveyance system that simultaneously erodes and 
conveys waste out of the tank. 

The integral conveyance system will minimize accumulation of working fluid during 
operation. Rapid development and demonstration of a water based prototype will provide a 
unit to meet retrieval demonstration requirements. 

Deliverables include draft and frnal reports, and prototype scdierkonveyer end effector. 

BDAT: NA 

l i v e  

retrieval 
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-Hanford 

UST ID 

IE 151 

UST: Hydraulics Technology: Hydraulics Technology in Support of 
Tank Waste Dislodging and Conveyance Systems Development 

Define and guide dislodging and conveyance systems development testing for both salt 
cake and sludge ("hard'* and "soft") waste types. Include defining system requirements 
with respect to the hydraulic transport components, establishing data objectives for testing, 
and defining acceptance requirements for each dislodginghonveyance system. 

Development of the hydraulics systems requirements under this task and technical 
coordination with the related "long-reach manipulator" and "end effector" efforts will 
ensure that viable designs and specifications for dislodging and conveyance equipment can 
be communicated to a commercial vendor for procurement. Special emphasis will be 
placed on showing traceability of design requirements to specific EM-30 needs. 

The principal product of this coordinating task will be documentation of FY93 testing 
results, comparison of LLNL, PNL, SNL and WHC efforts, and recommendation of 
xetrieval approach. 

l t /Endgoin t /Del ive  

BDAT: NA 

: ., 
. .. . 

8 
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.. . 
UST ID 

Ip; 152 

UST Long Reach Arm-Kinematics 
. .  

-C retrieval lead to develop and demonstrate a "cold prototype" 
long-reach arm in support of Hanford tank waste retrieval. Specific tasks include 
preparing, teamed with O m ,  the dynamic and kinematic analyses that will guide 
selection of vendor concepts and, with WHC lead, in systems evaluation efforts involving 
modeling and component selection. 

The program is to develop a satisfactory baseline. Develop a prototype remote sampler. 

Deliverables include project plan, Long Reach Manipulator procurement specification, and 
prototpye test equipment to Hanford. 

BDAT: NA 

R e s W k & ~ & / D e l i v a  

Areas; retrieval 
robotics 

1.97 BB - 88 April. 1993 

., . . -  



-Oak Ridge National Laboratory (X-10) 

UST ID 

Ip; 153 

UST Long Reach Arm - Control System 

Support the UST-ID WHC retrieval lead to develop and demonstrate a “cold prototype” 
long reach arm in support of Hanford tank waste retrieval. Specific tasks include bringing 
ORNL expertise in advanced dynamic and kinematic analyses and human-machine interface 
to bear on the Long-Reach Manipulator design activity. 

The program is to develop a satisfactory baseline. Develop a prototype long reach arm. 

Deliverables include project plan, Issue Long Reach Manipulator procurement 
specification, and prototpye test equipment to Hanford. 

BDAT: NA 

Functio nal Area  * retrieval 
robotics 
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&” 4695 

-SavannahRiver ‘ 

UST ID 

Ip; 154 

UST Baseline Technologies for UST Remediation 

Document, relate, and report applicable SRS retrieval technologies relevant to Hanford 
UST retrieval needs. Technically contribute to key reviews; advise of existing technologies 
and facilitate technology transfer to Hanford where appropriate. Advise and direct Hanford 
in-tank viewing efforts, based on experience at SRS. Attend and participate in UST-ID 
program reviews, Technical support group and TWRS technical working group activities. 

Applicable SRS retrieval experience and technologies relevant to Hanford UST retrieval 
needs should incorporated. 

Deliverables include final report 
Rt?Sult/EndDoint/lDeliverable: 

BDAT: NA 

Are= retrieval 
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UST ID 

nr; 155 

UST: Long Reach Arm - Systems Coordination and Definition 

Coordinate the multilaboratory effort to develop and demonstrate a "cold prototype" long 
reach arm in support of Hanford tank waste retrieval. Initiate procurement efforts for a 
Long Reach Arm test unit. Defme the development and testing process that will lead to 
generation of specifications and requirements for the EM-30 production retrieval arm to be 
used in the Hanford tanks. Coordinate this task with the National Robotics - Integrated 
Program. Perform systems evaluations for the Long Reach Arm. 

The program is to develop a satisfactory baseline. Develop a prototype long reach am. 

Deliverables include project plan, Long Reach Manipulator procurement specification, and 
prototype test equipment delivered to Hanford. 

BDAT: NA 

- 

Are= retrieval 
robotics 
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.I . . 

LocationHanford,  
... 1 

Ip; 156 

UST Light Duty Utility Arm - Laser Range Finder 

Support the UST-ID WHC retrieval lead to develop and demonstrate a positioning system 
for performing characterization, surveillance, and scaled retrieval testing operations in a 
variety of USTs. Specific tasks include analyses of proposed vendor configurations using 
kinematic and dynamic modeling techniques, direction of tank and waste mapping end 
effector development, and participation, with WHC, in the design, construction, and 
testing of a sampling end effector. 

The program is to develop a satisfactory baseline. Develop a positioning system. 

m n c e p t u a l  design reports, and prototype. 

BDAT: NA 

retrieval 
characterization 
robotics 
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Cross Compkx 

-Idaho 

UST ID 

Ip; 157 

UST Long Reach Ann - Maintenance and Decontamination 
. .  sc- 

Support the UST-ID WHC retrieval lead to develop and demonstrate a "cold prototype" 
long reach arm in support of Hanford tank waste retrieval. Specifx tasks include 
transfemng and applying INEL expertise learned in tank applications, including fielding of 
the Remote Tank Inspection manipulator ("Red-Zone Am"), in the fields of remote 
maintenance and decontamination of complex servomechanical devices. 

The program is to develop a satisfactory baseline. Develop a prototype long reach arm. 

RCYi- 
Deliverables include project plan, Long Reach Manipulator procurement plan, and 
prototype test equipment delivered to Hanford. 

BDAT: NA 

retrieval 
robotics 

BB - 93 



UST Light Duty Arm - Te~hnical Interface 

Support the UST-ID WHC retrieval lead to develop and demonstrate a positioning system 
for performing characterization, surveillance, and scaled retrieval testing operations in a 
variety of USTs. Specific tasks include transferring and applying INEL expertise learned 
in tank applications, including fielding of the Remote Tank Inspection @TI) manipulator, 
to light duty arm applications. 

In this role, INEL acts as technical lead in evaluating technical progress by the manipulator 
vendor. Also, in-tank viewing technology acquired in the application of the RTI will be 
transferred to this application. 

The program is to develop a satisfactory baseline. Develop a positioning system. 

m n c e p t u a l  design, design review reports and prototype. 
U l t / l ) e l l v e  

BDAT: NA 

retrieval 
characterization 
robotics 

.+? ;-, ,- 
# .  
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-Smdia National Laboratories (Albq) 

UST ID 

Ip; 159 

UST Light Duty Utility Arm - Computer InterfacdEnd Effector 
. .  sc- 

Support the UST-ID WHC retrieval lead to develop and demonstrate a positioning system 
for performing characterization, surveillance, and scaled retrieval testing operations in a 
variety of USTs. Specific tasks include interfacing SNL Generic Intelligent System 
Controller work, established under the Robotics IP, and transferring and applying the 
technology to the Light Duty Arm. 

The program is to develop a satisfactory baseline. Develop a positioning system. 

Deliverables include conceptual design, design review reports, and prototype. 
live* 

BDAT: NA 

retrieval 
characterization 

. _ . - .  . 

BB - 95 April, 1993 

204 



-Sandia National Laboratories (Albq) 

UST ID 

UST Long Reach A m  - Computer Interface 

Support the UST-ID WHC retrieval lead to develop and demonstrate a "cold prototype" 
long-reach arm in support of Hanford tank waste retrieval. Specific tasks include 
interfacing SNL Generic Intelligent System Controller work, established under the 
Robotics IP, and transferring and applying the technology to the Long-Reach Manipulator. 

The program is to develop a satisfactory baseline. Develop a long reach axm. 
arY Pumose/Need; 

Deliverables include conceptual design, design review reports, and prototype. 

EXL NA 

nalArew retrieval 
robotics 

205 
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Cross Co- 

-Hanford 

UST ID 

Ip; 161 

UST Waste Retrieval Project Coordination 
. .  arvDesEnpMn; 

Continue implementation of the UST-ID management structure that coordinates the DOE 
guidance for the Technology Demonstration Program. Develop and utilize appropriate 
support groups to assist and provide technical guidance for the UST. Identify and 
implement governing regulatory requirements for the applicable sites and enhance 
communication networks between the DOE sites and regulatory bodies. Continue 
development and enhancement of baseline documentation. 

The UST-ID management smcm that coordinates the DOE guidance for the Technology 
Demonstration Program is required. 

Deliverables include Program Management Plan (Revised), Program Master Schedule, 
Configuration Management Plan, Problem Statements Document, and Final BDAT 
Document. 

arv Resu ItEndpoint/Deh 'verable; 

BDAT: NA 

Are= other 

. . .  .. . .. . . 
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L o c a t i o n S a n d i a  National Laboratories (Albq) 
... 0 

Ip; 162 

UST WasteDislodging 

Continue efforts in the evaluation and application of shears, abrasive water jet cutting, and 
small commercial tools for the removal of in-tank hardware. Broaden the perspective of the 
task to include other approaches to hardware removal, such as internally cutting larger 
diameter pipes by using specialized (non-robotic) tools. 

The program is to develop a satisfactory baseline. Develop waste dislodging tools and 
approaches. 
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es Sw~orted; 
Potential crosscomplex 

Ip; 164 

DIAL - The Diagnostic Instnunentation and Analysis Laboratory 

The speclfc program objectives will be to utilize optical diagnostics in three areas of 
hazardous waste reduction: (1) plasma torch waste reduction, (2) supercritical water 
reactors, and (3) real-time hazardous waste combustion control. In each case, the 
diagnostics will be used to determine control and operational parameters for optimum 
performance both thermally and environmentally. 

m h a r a c t e r k  operating parameters of plasma torch. 
2. 
3. 
4. Laboratory scale combustor. 
5. 

B_IDAT: NA 

liV& 

Evaluation report of the performance of the plasma torch process. 
Laboratory scale prototype supercritical water reactor. 

Evaluation report of the performance of operating combustor. 

Areas characterization 
process control 
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Sav- 

L o c a t i o n S a v a n n a h  River 

Ip; 167 

Waste Form and Vi tdbt ion  procesS Development for Mixed Waste 
. .  S u m m a r v D e v  

Vitrification has been applied to high-level radioactive waste but has not been demonstrated 
as cost-effective for mixed low-level radioactive waste. SRTC and university 
subcontractors .will develop glasdceramic waste forms and demonstrate processes using 
commercially available melters. 

Demonstration of superior performance, life-cycle costs and risk over cementation will 
provide data and justification for a "best demonstrated technology" for mixed waste 
treatment Collaboration among different sites (PNL, LANL, RFP) and institutions @/IC 
at Clemson University, N.Y State College of Ceramics, the University of Missouri-Rolla, 
and the Virginia Military Institute). The effort consists of two primary objectives: 1) Glass 
Waste Form Development; and 2) Vitrification Process Development. Test cases will 
consist of sludges representative of Rocky Flats, LANL, and ORNL sludges and an ash 
representative of Rocky Flats, LANL, ORNL or SRS ashes. Work will also be conducted 
on drummed solids wastes. 

S u m m y  %azomeak 
Current Joule-heated HLW melters are capable of producing high quality LLMW or TRU 
waste forms, but are expensive. They have limited capabilities for repair, and their design 
life is two years. Stirred melter technology is being rapidly developed and is believed to 
offer significant improvements in equipment cost, repair, recovery from operating upsets, 
replacement time, and final melter disposal. TECO Inc. (a well-known commercial glass 
furnace design fm) has established a subsidiary to manufactw and market high 
temperature melters for waste vitrification. 

LLMW can be delisted for hazardous materials by vitrification, simplifying and reducing 
the life-cycle costs and allowing direct land disposal in appropriate LLW facilities. Both 
the stirred and high temperature melters offer unique advantages to vitrifying mixed 
wastes.' 

Summarv Resu lt/EndDoint/Deh 'verable; 
Key technical requirements to establish vitrification technology as viable for low-level 
mixed waste will be established focusing on a delisting petition. Deliverables include 
technical requirements, data quality objectives for vitrification technology, a preliminary 
flowsheet for mixed waste vitrification, and a strategy for delisting mixed wastes. 

J3DAT. HLWT STABL 

Functional Areas ; final form 
final form glass 
final form ceramic 
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coaplerr 

-Savannah River 

UST ID 

I I P ;  168 

UST Cs Extraction Testing 

The UST at Hanford plans to utilize ion exchange for removal of cesium and strontium 
from high level liquid supernate using the SRS morcinol-formaldehyde resin. SRWS will 
provide technical data on ion exchange chemistry and radiation chemistry to support design 
and operation of a "Compact Process" for cesium removal. Oak Ridge will provide similar 
support for a strontium ion exchange process. Included in this task is the investigation of 
commercially available and foreign technology for Cs removal. 

The SRS resin can hold 10 times as much cesium as the CS-lo0 resin which Hanford 
currently plans to use. This extra capacity will allow a reduction in process equipment size. 
The superlative cesium loading and selectivity of the SRS resin and its strong chemical 
integrity may offer signifcant economic and technical benefits for other sites in the DOE 
Complex. Data generated wiU benefit SRS needs as well; SRS may consider ion exchange 
as a potential backup or second generation process for In Tank Pnxipitation. 

Deliverables include 1) Projecflest Plan/Mid-Year Status Report 2) Technical Report on 
Cs Extraction from Hanford Tank Waste Streams and 3) Technology Profde for ProTech 
Info System. 

11v- 

F u n c t i d  A r e a  * chemical physical treatment _ _  _ .  

- -  radionuclide ~ m r v a l -  - _ _  - .- - 

ion exchange 
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co- 

-Lawrence Livemore National Laboratory 

UST ID 

Ip; 172 

USTSF211203 Raman Spectroscopy system 

ptocure and integrate a complete Raman Spectroscopy system for use in tank waste 
analysis. Rovide a probe for use with optical fibers to examine the Raman response of 
solids and sludges through a radiation resistant window. This system will be delivered to 
Hanford for testing and analysis. 

The program is to develop a satisfactory baseline. Develop Raman Spectroscopy system. 

e specifications to WHC, 2) hot cell Raman system and probe 
to WHC, and 3) Technology Pmfde for PmTech Info System 

l i v e  

BDAT: NA 

characterization 
characterization 
characteridon, monitoring & assay 

211 
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Cross C o m p b  

-Hanford 

UST ID 

Ip; 173 

Storage Tanks-West Long Reach Manipulator (LRM) System 

Develop a prototype LRM for waste retrieval and in situ characterization of UST waste. 
Activitifs incl& 

Implement CRADAs 
LRM prototype specified and order placed 
Develop advanced high level LRM control system 
Demonstratelprepare specs of multiple sensor systems 
Demonstrate robotics UST retxieval technology 

FUW planned work: Receive Long Reach Manipulator, integrate lab-developed systems 
with LRM and demonstrate integrated system. Integrate LRM System with EM-30 
Retrieval System. 

Storage Tanks-West: Light Duty Utility Arm (LDU) 

Develop manipulator controls, end effectors, Sensors and User Interface to UST-ID-lead 
Light Duty Utility Arm System. Activities include: 

Integrate MiniLab with UST-ID funded Characterization Platform 
Specify requirements for improved dynamic control of LDU 
Demonstrate Minilab chemical & radiation sensors 
Demonstrate Minilab viewing/mapping systems 
Future planned work: Integrate lab-developed equipment with Light ~ Duty _ _  - Utility Arm and - __.  

provide cold demoatfiition of inte@&d system. 

Summarv Pumose/Need; 
The program is to develop a satisfactory baseline. Develop a prototype LRM for waste 
retrieval and in situ characterization of UST waste. Develop manipulator controls, end 
effectors, sensors, and User Interface to UST-ID lead Light Duty Utility Arm System. 

- 

Result/EndDoint/Deliv& 
The effort involves documentation, testing, equipment specification, pilot system 
procurement and fabrication of prototype systems to support the USTID. 

BDAT: NA 

a l A r e a  retrieval 
characterization 
robotics 
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UST ID 

Storage Tanks - East: Silo Waste Retrieval System (WRS) and 
Cost/Benefit Analysis 

ST-East will also enhance an existing in-field testbed for the Robotics Technology 
Development Program (RTDP) and Underground Storage Tank Integrated Demonstration 
(UST-ID) projects to support timecritical remediation measures atmultiplesites. 

Silo Waste Retrieval System (WRS) - Integrate and demonstrate a l l  major subsystems 
for a robotics device to dislodge a surrogate waste material and transport to a central 
location. Activities include: 

Finish development of image-based tracking system 
Finish detailed design of device and end effectors 
Finish procurement and fabrication of WRS 
Finish WRS soft/hardware integration with GISC 
Demonstrate WRS 

Future planned work: Develop special end effectors for heel and residual waste removal. 

Cost/Benefit Analysis -- Generate a cost/benefit analysis of appropriateness of the FEMP 
Silo 4 as the robotics storage tanks test bed. Activities include: 
Collect site assessment, cost, needs, and benefit data 
Write cost/benefit analysis 

Future planned work: Based on the conclusion of cost/benefit analysis, develop Silo 4 as a 
test bed to support both ST-East and ST-West demonstrations. 

Note: The plan is that the RTDP Storage Tanks-East Program efforts will be joint funded 
through the OTD Robotics Integrated Program (EM-50), the Underground Storage Tanks 
Integrated Demonstration (EM-50), and the FEMP Environmental Restoration Program 
(EM-40). Other major thrusts include 1) the design, fabrication, testing, and demonstration 
of waste conveyance and packaging hardware to interface with the FEMP Silo WRS, and 
2) the development of a second-generation surf= mapping system tailored to Hanford 
EM-30 tank characterization needs. 

O m &  
The program is to develop a satisfactory baseline. Integrate and demonstrate all major 
subsystems for a robotics device to dislodge a surrogate waste material and transport to 
a central location. 

XVR esult/Endw' mt/Deliverabk 
The effort involves documentation, testing, equipment specification, pilot system 
procurement and fabrication of prototype systems to support the USTID, and generation of 

April, 1993 



a costhenefit 
test bed. 

BDAT: 

analysis of appropriateness of the FEMP Silo 4 as the robotics storage tanks 

NA 

Are& Fetrieval 
robotics 
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- .. . . ... 

Cross ( l e  

, Potential crosscomplex 

Ip; 175 

Remote Characterization System (RCS) 

Complete development, fabrication, integration, and demonstration of all  components for 
mobile robotics systems to characterize buried waste. Develop and demonstrate dig face 
characterization technologies. Activities include: 

Finish development and testing of Low Signature Vehicle (LSV) 
Integrate and test magnetometer 
Finish development/integration of RCS components 
Demonstrate RCS at INEL 
Demonstrate RCS at FEMP 
Demonstrate dig face characterization 

Future development efforts will focus on enhancednew technologies for 
characterization. 

remote 

The program is to develop a satisfactory baseline, including development, fabrication, 
integration, and demonstration of all components for mobile robotics systems to 
characterize buried waste. Develop and demonstrate dig face characterization technologies. 

The effort involves documentation, testing, equipment specification, pilot system 
procuement and fabrication of prototype systems to support the BWID. Technologies 
demonstrated will be transfened to industry through BWID. 

BDAT: NA 

l i v e  

characterization 
retrieval 

. robotics 

,/ .. 
, ' x .  . '  ....,_ ..- 
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Potential crosscomplex 

EL 176 

Remote Excavation System (RES) 

Integrate, test, and demonstrate end effectors and navigation control systems on the Small 
Emplacement Excavator (SEE) vehicle. Develop and demonstrate remote excavation 
capability for selective retrieval. Activities include: 

Finish enhancementdrnodifications of RES components 
Perform integrated systems test of RES 
Demonstrate RES at INEL 
Demonstrate RES at FEW 
Develop m o t e  excavation capabilities 
Design Machine Health Monitoring System 

Future development activities focus on new remote excavation techniques. 

OSdNl33d; 
The program is to develop a satisfactory baseline, including integration, test, and 
demonstration of end effectors and navigation control systems on the Small Emplacement 
Excavator (SEE) vehicle. Develop and demonstrate remote excavation capability for hot 
spot retrieval. 

S v a  
The effort involves documentation, testing, equipment specification, pilot system 
procurement and fabrication of prototype systems to support the BWID. Technologies 
demonstrated will be transferred to industry. 

Functional A r e a  - retrieval 
robotics 

BB - 107 April. lq93 21.6 
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. .  4695 

 various 

Potential crosscomplex 

Ip; 177 

Remote Size Reduction (RSR) 

Transferremoteplasmaarccuttingtechnology to industry. Enhance the accuracy of the 
RSR controller and demonstrate the added capability using alternate cutting technologies. 
Activities include: 

Upgrade control system for precision RSR and selective retrieval 
DemonstrateAiansfer RSR plasma technology to 
Demonstrate added RSR technologies 

commercial sector 

Fume development will be focused on alternate cutting technologies such as zero waste 
generation methods. 

PumQse/Need; 
The program is to transfer remote plasma arc cutting technology to industry, and develop 
a satisfactory baseline, including enhanced accuracy for the RSR controller and 
demonstration of added capability using alternate cutting technologies. 

The effort involves transfer of remote plasma arc cutting technology to industry and 
documentation, testing, equipment specfication, pilot system procurement and fabrication 
of prototype systems to support the BWID. 

BDAT: NA 

l i v e  

Functional Area waste destruction & stabilization 
waste destruction & stabilization 
process control 
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Potential crosscomplex 

Lp; 178 

Contaminant Analysis Automation 

The Contaminant Analysis Automation (CAA) team develops fully automated modules 
which perform a generic task common tocompoundsfromsolid waste.The modules 
are chosen for their repeated use as parts of several standard Environmental 
Protection Agency (EPA) approved analysis protocols. Certain EPA protocols were 
targeted because they were widely used in DOE 
analysis laboratories and represent a signifcant fraction of sample loads. Another 
criterion for moduldprotocol targeting is reduction of laboratory worker exposure. 
Underlying themes for designing of hardsoftware are transportability, architectural 
openness, and modularity. 

Ose/Need; 
The program is to develop systems to automate analytical chemistry procedures so as to 
process the immense number of samples necessary for DOES environmental restoration 
and waste management efforts. Current DOE capacity to analyze samples is saturated, 
causing unacceptably long sample turn-around times and direction of projects with less than 
the required number of analyses. These and other problems will become worse as 
sampling requirements i n c m  with the sharp "ramping up" of projects. The CAA group 
is developing modular systems to automatically perform a single, standard step (e.g., 
filtration, concentration, exfraction) which can be set up in assembly line fashion. Since al l  
modules use the Same communicationdcontrol scheme, they can "plug and play" to 
perform multiple analytical chemistry methods. 

_ _  - .- _ _  _ _ _ _ .  _ _  

NA 

alArea characterization 
analytical laboratories 
robotics 
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Cross C- 

 various 

. Potential crosscomplex 

Ip; 179 

Testing and Modification of Standard Laboratory Modules 
(SLMs)/Standard Support Modules (SSMs) 

. .  
m a l i h t i o n ,  test actual lab operation of sLMs/ssMs for EPA 
Methods 3540 and 3550, modify hardwadsoftware as necessary, retest, and document 
results. Activities include: 

Finish modifications of Sonication, Soxhlet, Drying, GPC, Concentration, Filter, and 
Transfer S W S S M s  before laboratory testing. 
Finish laboratory testing of above 
Finish hardware modification of above based on lab testing 

l i e  
The effort involves documentation, testing, equipment specification, pilot system 
procurement and fabrication of prototype systems to support environmental restoration and 
waste management efforts. This activity is planned to be completed in FY93. 

BDAT: NA 

A r e a  characteization 
analytical laboratories 
robotics 
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Potential crosscomplex 

Ip; 180 

Demonstration of remaining SLMdSSMs for EPA 3540 & 3550 

- Design, procure hardware, and fabricate SLMs and SSMs necessary to complete 
Standard Preparation Module (SPM) for frequently used EPA 3500 series methods and 
provide cost/benefit analysis. Activities include: 

Finish Filtering SLM and Transfer SSM 
Finish EPA Methods 3540/3550 cost benefit analysis 
Finish Concentration SLM 
Finish Glassware/Thimble, Column/Filter, and Sample 
Introduction SSMs. 
Finish SPM Barcoding System 
Finish liquidfliquid extraction SLM 

liV* 
The effort involves documentation, testing, equipment specification, pilot system 
procurement and fabrication of prototype systems to support environmental restoration and 
waste management efforts. This activity is planned to be completed in FY93. 

a 
BDAT: NA 

. - - . - . . . . . . A r e a  characterization . .  

analytical laboratories 
robotics 
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ite: Cross Co- 

~ V a x i o u s  

Potential crosscomplex 

EPA Validation of prototype individual SLMs 

Coordinate the work-plan and scheduling, create the sample analysis plans based on DOE 
Methods Performance Rating Scheme, validate, interpret results, document, and report. 
Activities include: 

F i i h  validation of Sonication and Soxhlet SLMs 
Finish validation of GPC SLM and Transfer SSM 
Finish validation of Concentration, Drying, and Filtration SLWSSMs 
Direct support for testing laboratory. 

Future planned work: Integrate validated S W S S M s  into the EPA 3540/3550 Standard 
Preparation Method (SPM) and f i h  validation of SPM as a system. Initiate EPA 
validation for Data Interpretation Method for EPA 8080 (PCBs). 

See above description for purposeheed 

-tation, testing, equipment specification, pilot system 
procurement and fabrication of prototype systems to support environmental restoration and 
waste management efforts. 

live- 

BDAT: NA 

Functional Are= analytical laboratories 
characterization, monitoring & assay 
robotics 

2 2 1  
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ite: Cross ComDla 

c various 

s Swortea; 
Potential crosscomplex 

Ip; 182 

SLM Software Design 
. .  sc- 

Coding and testing of Standard Control software, Data Interpretation software, user 
interface, and database. Activities include: 

Finish prototype S A M  Script processing Software 
Finish internal control code for Concentration and Filtration SLMs 
Demonstrate prototypical S A M  user interface and database 
Finish documentation of control software 
Finish internal control code for GlasswadI'himble, ColumdFilter, Transfer, 

Finish prototype of PCB Data Interpremion Module for routine samples 
C M S  collaboration 

Future planned work Continue refmement of user interface and database. Develop 
defensible and auditable electronic notebook within database. Develop intelligent sample 
analysis feedback from DIM to S A M  controller for on-line process modification. 

digestion and Sample S S W S L M s  

marv Resul tEndDointDel ive~ 
The effort involves documentation, testing, equipment specification, pilot system 
procurement and fabrication of prototype systems to support environmental restoration and 
waste management efforts. 

Functional Areas ; robotics 
process control 
robotics 
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4698 

Potential crosscomplex 

Ip; 183 

SLM Design for EPA Method Series 3000 SPM 

Development of the acid digestion method SLMs. Activities include: 

Finish Hanford Lab survey and purchase IAETL (International Association of 

Finish division of EPA 3000 series methods 
Finish conceptual design and construction prototypical SLMs 

Testing Labs) survey 

F u m  planned work: Continue refinement of EPA Method 3O00 series SLMs fabricated in 
FY93. Finish design and construction of additional SLMs necessary for demonstration of 
the first digestion SPM. 

The effort involves documentation, testing, equipment specification, pilot system 
procurement and fabrication of prototype systems to support environmental restoration and 
waste management efforts. 

BDAT: NA 

characterization 
analytical laboratories 
robotics 

. .  
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Potential crosscomplex 

Ip; 184 

Remote Inspection and Survey of Stored Waste Drums 

Fabricate, integrate, and demonstrate a mobile robot system to autonomously 
collectlstore images of stored waste drums, maintain extensive 
database of information, and produce a radiation survey map of 
the aisles. 

BDAT: NA 

J 3 m c u  Axe= storage 
characterization, monitoring & assay 
robotics 

BB - 115 
2 2 4  
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r ' .  . 

 various 

Potential crosscomplex 

Ip; 185 

Drum Opening, Emptying, and Transpoxtation Systems 

Procure, install, and test equipment for remote opening of drums and 
emptyingof contents. Detemine best equipment for remote 
transportation of drums in waste facilities. Activities include: 

Design drum lifting equipment 
Order drum openinglemptyinmting equipment 
Place membership in Materials Handling Research Center 
Install drum openinglemptying and conveying equipment 
Begin testing drum openinglemptying equipment 
Install singulation manipulator and drum dumper 
Develop auto modeling system for singulation from drum 

Planned future work: 
Finish testing of drum openinglemptying equipment and finish report, place appropriate 
projects with MHRC. 

PUrpOse/Need; 

BDAT: NA 

m t l o n a l  - front end handing 
receiving 
robotics 

. . .  ... . _.. 
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Potential crosscomplex 

Ip; 186 

' AC Swing-Free Crane Control 
. .  

test, and evaluate swing-free crane control on an AC . crane of 
specified pendulum length. Develop and test sensor-based swing-free crane control. 
Activities include: 

Order AC drives and sensors 
Install AC drives and sensors 
Demonstrae swing-free AC crane control 
Test and evaluate bench scale sensor based control 

Planned future work: Transfer AC swing-free crane control to industry, demonstrate 
sensor-based swing-free control. 

front end handling 
robotics 

BB - 117 April. 1993 
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Potential cross-complex 

Ip; 187 

ItemCharacterizationand Sorting 

Demonstrate, test, and evaluate automated radiographic and metallurgical charactexization 
and automated sorting of typical solid waste in waste drums. Demonstrate, test, and 
evaluate radiographic survey of material inside drums before opening. 
Activities include: Demonstrate fully automated characterizatiodsort 

characterization and conveying system at SRTC 

Future planned work: Further develop automated system and integrate system into WFO 
testbed. 

Demonstrate small scale drum internal survey 9 Install 

BDAT: NA 

charactexization 
sorting 
robotics 
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Target: Cross Co- 

-various 

Potential crosscomplex 

Ip; 188 

Telerobot Improvements 

Finish graphical programming of Telerobot for operator ease to include selecting tools and 
paths directly by selecting from the 3-D simulation without using menus. Move automatic 
standoff control to low-cost, robotcontroller compatible system for technology transfer. 
Install system to automatically update the model of the workcell. Activities include: 

Order IBM-AT compatible laser 
Demonstrate "point and click" (tools, paths, etc.) programming 
Demonstrate IBM-AT compatible standoff control 
Install auto workcell model update system 

Future planned work: Transfer technology to industry. 

The program is to develop a satisfactory baseline, with a focus on automating various 
waste activities at fixed facilities, with the goal of increased efficiency and safer working 
conditions. Additionally, planned development includes a mobile robot to comply with 
regulatory requirements of periodic inspection of stored waste drums, and a waste 
container processing testbed. 

The effort involves documentation, testing, equipment specification, pilot system 
procurement and fabrication of prototype systems to support environmental restoration and 

-Result/EndDointn>ell 'V* 

. - - - wastemanagementefforts. . _ _  - - - ._ 

BDAT. NA 

Functio nal A r e a  - robotics 
front end handling 
storage 
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-- - -4695 
Cross (10- 

Doad; 
Potential crosscomplex 

Ip; 189 

Waste Processing Operations-Liaison to National Mixed Waste 
prw=s 

. .  am- 
Provide liaison to EM-% and EM-30 mixed waste programs to assist in developing 
detailed systems analyses, conceptual designs, and implementation plans for coordinated 
RTDP and national waste treatment efforts. WPO will identify Fiscal Year (FY) 94 
activities supporting Mixed Waste Integrated Program (MWIP), Mixed Waste Treatment 
Program (MWTP), and other waste treatment programs as a result of this effort. 

The Waste Processing Operations (WPO) team concentrates on developing automation 
technologies for processing high level waste materials following item separation. These 
technologies will be integrated to demonstrate waste and residue processing applications. 

BDAT: NA 

Functional a robotics 
system analysis 
decision support 

BB - 120 April. 1993 
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  various 

Potential crosscomplex 

Waste procesS Stream Handling System 

Develop and demonstrate process stream automation technologies. This includes 
characterization, handling, item sorting, and processing technologies for specific 
treatment processes targeted in the MWTP baseline plan. Activities include: 

Demonstrate waste item dimensional characterization 
Demonstrate waste item singulation from feed streams 
Demonstrate surface cleaning and scarifying techniques 
Demonstrate processing integrated system 

Future planned work: Expand capability for feedstock preparation and sorting including 
complex heterogeneous waste streams 

The program is to develop a satisfactory baseline, with a focus on automating various 
waste processing activities, with the goal of increased efficiency and safer working 
conditions. 

Result/Endooint/Deliverable: 
The effort involves documentation, testing, equipment specification, pilot system 
procurement and fabrication of prototype systems to support environmental restoration and 
waste management efforts. 

BDAT: NA 

Functional Area * robotics 
sorting 
decontamination 
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Cross Co- 

~ V a l i o u s  

Potential cross-complex 

Decontamination & Decommissioning 

The Decontamination and Decommissioning effort is in the advanced planning stage. 
Emphasis in this area will be increase in the upcoming fiscal years. Scheduled for D&D 
are many facilities which are radiation andor hazardous material contaminated from high 
level, such as hot cells, to low level, such as entire buildings. The focus is on automating 
the facility D&D pmess  to maximize efficiency while minimizing human exposure. 

Description 

Major thrusts include: 
Asbestos Removal and Bagging System 
Telerobotic Decontamination and Dismantlement Systems 
Mobile Floor Characterization System 
Mobile Decontamination and Dismantlement Systems with Dual Arm Manipulators 
F d d  Automated Decontamination Plant 

Ose/Nee& 
D&D is planned for many facilities which are radiation and/or hazardous material 
contaminated from high level, such as hot cells, to low level, such as entire buildings. This 
program focuses on automating the facility D&D process to maximize efficiency while 
minimizing human exposure. 

l i v e  
The effort involves documentation, testing, equipment specification, pilot system 
procurement and fabrication of prototype systems to support environmental restoration and 
waste management efforts. 

BDAT: NA 

u o n a l w  robotics 
decontamination 
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Cross Complez 

-various 
... ac&es S ~ o r t e k  

Potential crosscomplex 

Ip; 192 

Sensing Systems 

Develop and integrate sensor packages for control of robot manipulators and vehicles as 
well as integrated robotics and sensory arrays for characterization, in-situ, of hazardous 
waste sites. Automated generation of contaminant maps to guide remediation efforts is a 
product of this activity. Activities include: 

Complete testing of chemically selective coating for silicon capillaries 
CAT scan of 55 gallon drum using Ge radiation sensor 
Fabricate and demonstrate modular MiniLab 
Advanced GPR system controller and data sampler operational 
Demonstrate whole arm collision avoidance system using actual robot - 
Chemical flow microsensor testing 

Future danned work: Fieldable MiniLab Modules available and CRADAs for liniLab fully 
in placd. Advanced GPR system completed. Whole arm sensing technology available for 
general use. 

BB - 123 April. 1993 
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Potential crosscomplex 

Ip; 193 

Controls 
. .  sc- 

Develop algorithms for control of robotic systems (arms and vehicles) as well as the 
Generic Intelligent System Controller (GISC) for general use within RTDP projects. 
Activities include. 

Initiate training classes in GISC 
Final Version of GISC Version 2.0 documentation 
Finish development and provide Version 2.0 GISC to RTDP Team 
Demonstrate flexure control of commercial manipulator 

Fume planned work Libraries of reusable GISC software in general use within RTDP. 
Industrial suppliers of GISC software modules. Automated programming modules 
available in GISC. 

BDAT: NA 

robotics 
process control 

233 
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4695 -- 
c 

Cross C o m p b  

 various 

Potential crosscomplex 

Ip; 194 

Systems Analysis 

Develop a generalized approach to cost/benefit analyses for application to all RTDP 
projects. Integrate individual RTDP cost/benefit analyses into a general RTDP cost/benefit 
analysis evaluating RTDP as a whole. 

First draft UB analysis of major RTDP robotics projects 
Generalized UB analysis tool to RTDP Team 
Generalized analysis of major RTDP robotics projects finished 

Future planned work: RTDP strategic plan based upon cost/benefit analysis. CostBenefit 
based technology development selection criteria established. 

Summarv Pun>ose/Need; 

BDAT: NA 

A r e a  robotics 
system analysis 
decision support 

-. ~ - -. - - . . -~ . ~ . . . - __ - . . - __ . . - . . . . -. - - - . . . - .- 
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c -- 4695 

. Potential crosscomplex 

Ip; 195 

Mechanisms 

systems of broad RTDP usage. Initially concentrated on 
Modular Robotics by designinghtegrating modular mechanical and control subsystems 
of a flexible and extensive manipulator. Develop specifications, design, procure, fabricate, 
and integrate modular mechanical and control subsystems to prove feasibility. Activities 
include: 

Design hydraulic joint moduleflink intexface 
Conduct workshop on Modular Robotics 
FVocuxe hydraulic joint moduleflink 
Finish topdown scoping study/develop specifications 

Future planned work: Finish repeatability and reliability performance testing on hydraulic 
joint/link interface. Design and perform critical element tests. Design, procure, and 
fabricate 2 DOF electronic joint module. Design, procure, adapt and integrate control 
system for reconfigurable arm. 

BDAT: NA 

Funcfional A r e a  * robotics 
system analysis 
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Cross Co- 

 various 

Potential crosscomplex 

Ip; 196 

University R&D Program 

Sponsor university R&D programs to initiate longer term focused R&D in advanced 
technology anm such as software safety and system reliability, manipulator control, 
advanced operator interfaces, advanced Sensor interpretation, and environmental hardening. 
Activities include: 

Review of Phase I and II Contracts 
Third Phase Univ. Contracts In Place 

Planned future work: Twenty (20) University R&D contracts fully funded. Joint 
UniversityLab program for graduate students' thesis work in place. 

marv PumoSeMeed; 
Technologies that are commonly used by all robotics application areas are developed by this 
team. For example, software control of complex robotics systems, a common need, cannot 
be adequately done by commercially available high-level control packages. Additionally this 
program focuses on high leverage advanced projects (3-5 year timeframe). 

The effort involves documentation, testing, equipment specification, pilot system 
procurement and fabrication of prototype systems to support the RTDP environmental 
restoration and waste management efforts. 

NA BDS_T: - __ __ ____- _ -  - - - - - -_ - - .- -. ---- . - - - - -. - - - . - - - - - - 

Functional Areas ; robotics 
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Cross (lo- 

Orted; 

Ip; 197 

Noninvasive Site Characterization, Phase 2: Program Plan for 
Assessing and Integrating Space, Airborne and Surface Methods 

During FY-1992, a strong team has been developed that can perform the important 
integration role for DOWOTD in the area of remote sensing and noninvasive geophysics. 
This team includes the intelligence, remote sensing, environmental restoration, and 
geophysics groups at Los Alarnos National Laboratory with support from Environmental 
Research Institute of Michigan) @RIM), Stanford University and USGSFlagstaff. This 
integration team will form an interagency working group to plan and monitor a coordinated 
program of demonstrations at several DOE sites as funds become available. 

Summarv -point/Deliverak 
Deliverables include 1) Technology status report 2) Workshops to facilitate integrations 3)  
Coordination of site demonstrations with other TD projects. 

BI>AT: NA 

cQonal A r e a  characterization 

..I 
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Na-s CAlW 
-Los Alamos National Laboratory 

Ip; 198 

Los Alamos Program for Barriers and Post Closure Monitoring 

Demonstration, testing and evaluation of water-permeable chemically reactive barriers, in- 
situ biodegradation, and postclosure monitoring technology in integrated environmental 
containment systems is the purpose of this program. Barrier and postclosure monitoring 
tests will be conducted at field-scale demonstration plots and actual contaminated sites. 

Result/Endooint/Deliv& 
Deliverables include: 

1. Supporting laboratory test report, industry reservoir management application report, 3 
additional testbeds, and a preliminary and final report on application 
2. PROTECH Technology Information Form 

BDAT: BIODG STABL 

containment 
monitoring 

BB - 129 
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Nat iod  J ,ab- 

-Los Alamos National Laboratory 

MWLID 

Ip; 199 

Migration Barrier Covers for Mixed Waste 

The scope of the project is to design a migration barrier cover system for a mixed waste 
landfill from the results of an existing migration barrier field demonstration. FY93 tasks 
will include f o d n g  a TSG and monitoring an ongoing demonstration at Hill Air Force 
Base in Utah to provide hydrologic performance data This information will be used to 
develop optimum cover barrier designs for the mixed waste landfii demonstration at Sandia 
in FY94. 

Res-livm 
Deiiverables include barrier design report, report on design and alternatives to PO, and 
Pro-Tech profde information form. 

BDAT: NA 

hond Axex containment 
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Potential crosscomplex 

I2 200 

Waste Destruction and Stabilization Technology Specification 

The Waste DestructiodStabilization TSG is responsible for development of technologies to 
treat concentrated organic waste streams and heterogeneous and homogeneous solid waste 
streams. Technical activities currently monitored by this TSG are: plasma arc furnace, 
molten metal technologies, and control of metal emissions. EM-30 is depending on the 
MWIP TSGs to provide technology development expertise and guidance to the newly 
established engineering development teams for the EM-wide mixed waste program. 

In this task Performance Specifkations for Waste destruction / Stabilization Technology 
Demonstrations that meet Waste Treatment Needs will be determined. The findings will 
also contribute to testing of ChemicaUPhysical Treatment technologies and to testing of Off- 
Gas Treatment 

The Mixed Waste Integrated Program (MWIP) Technical Specification Groups (TSGs) are 
responsible for technology development systems planning for the National Mixed Waste 
Program. This project reflects a new structure for the TSG. The organization has been 
streamlined to enhance accountability and authority of the TSG leader. This should ensure 
that only necessary activities are acted on and productive participants are adequately 
funded. 

There are five TSGs linked and aligned with the Office of Waste Management (OWN) EM- 
30 modular treatment concept; Frontend Waste Handling, ChemicaVPhysical Treatment, 

-- _ _ _ _ _ - _ _  Waste ____ Destruction and Stabilization, Off-gas Treatment and Final Waste Forms. TSGs - 

also provide the major mechanism for technical coordination between MWIP and EM-30 
and other mixed-waste related EM-50 activities. 

- 

Summarv Resu 1tEndm' int/Del iverable; 
Deliverables include a Technical Area Status Reports (TASRs) - Assessment of the current 
state of technology and associated gaps in knowledge requiring RDDT&E. 

B_DAT: INCIN RMEIL 

Funchonal Area * waste destruction & stabilization 
system analysis 
decision support 
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-LA.NL 

RFP LDR Compliance Program 

Ip; 201 

Packed-Bed Reactor/Silent Discharge Plasma (PBWSDP) 

The PBWSDP process is part of the Incineration Alternatives (IA) project. IA is 
investigating individual technologies for the destruction of mixed combustible waste to 
allow selection of the most promising incineration altemative technologies for cold pilot 
scale system demonstration. This activity uses DOE laboratories and commercial firms to 
evaluate possible technologies. FY93 activities are focused on the largest volume 
categories of combustible waste: cutting oils and solid combustibles. The laboratory or 
subcontractor will defme the optimum operating parameters and rates of destruction for 
each combustible waste stream which apply to PBWSDP. The laboratory or subcontractor 
will provide a formal report detailing the results of the experimental,work, including a basic 
conceptual design for a cold demonstration of PBWSDP. The conceptual design will 
include materiaYenergy balances, and identification of secondary waste streams and their 
treatment requirements. 

The goals of this activity are to identify, develop, test and demonstrate the PBWSDP 
process as an alternative to incineration for the maanent of €UT low-level mixed 
combustible waste, and for waste stream treatment across the complex. This activity is 
intended to meet the requirements of the Comprehensive Treatment and Management Plan 
( m p ) .  

Summarv Result/EndD - oint/Deli verable; 
- FY 93 development summary report - 9/93 
- Data sufficient to allow comparison with other candidate technologies and down-select of 
the preferred technology. 

BIIAT: INCIN 

onal A r e a  waste destruction & stabilization 
primary organic destruction - high concentration 
RCRA 2nd stage destruction 

*. ..*Is 

, * -, 
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-site:s Alamos National Laboratory 

RFP LDR Compliance Program 

Ip; 202 

Real-Time Emission Monitoring 
. .  

The obj&b=k is to develop a method to monitor incinerator off-gases in real- 
time for the presence of alphaemitting radionuclides in a continuous manner for the 
planned RFP Thermal Treatment Process Unit The on-line alarming detector will be 
integrated with a conventional sampling detector to provide a complete alphaemitting 
radionuclide monitoring system, ready for field testing. This monitoring capability should 
include both the ability to provide spectroscopic radionuclide identification, as well as a fast 
response, high-sensitivity alarm. 

The overall goal of this activity is to develop real-time emission monitoring for a new 
thermal treatment system. Although a variety of sampling detectors are available for 
radionuclide identification, no detection system exists for fast alarming with high 
sensitivity. 

Result/EnBppigt/Deliverabk 
- Build and test second generation prototype - 5/93 
- Test system, establish FOM - 9/93 
- Submit interim report on completion of tests - 9/93 
- Procure commercial sampling detector - 1/94 
- Design and build full scale prototype - 1/94 
- Build field test facility - 6/94 
- Field demonstration of complete system - 9/94 

Funcuonal Area  off-gas technology 
continuous emission monitoring 
atmospheric discharge monitoring 
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4 
-Los Alamos National Laboratory 

Ip; 203 

A Prototype Decision Support System to Select MWL Banier Cover 
Systems 

. .  
m t i v e  decision making software system using a Knowledge Based 
system, with embedded simulation models. This will be a tool to design engineered 
surface barriers for mixed-waste landfills. Utilize data collected from the Migration Barrier 
Covers for Mixed-Waste Landfills AL-1212-11) project to provide parameters for the 
models. Use the output of the decision support system to design an integrated barrier cover 
demonstration for the MWLID. 

Raul-liv& 
Deliverables include report on model to TPO and on alternative selected to TPO. 

BDAT: NA 

containment 
system analysis 
decision support 
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os N- 

-site:s Alamos National Laboratory 

EM Mixed Waste Management Program 
U D W  

Ip; 204 

Electron-Beam Waste Treatment Test Bed 

The existing LANL electron-beam waste treatment test bed is used to 1) evaluate electron- 
beam treatment technology for wastes of concern to the LANL FFCA and the DOE 
Complex (hazardous organics, nitrates), 2) determine the technology scaling parameters, 
design, procure, and 3) test a small-scale, high-average power pilot plant, and 4) continue 
to work with industry in transferring the technology to the private sector. This program 
evaluates the suitability of removing organics (hydrocarbons and hazardous organics such 
as chlorocarbons) and nitrates from simulated wastes. 

PuQQ&Need; 
The non-thermal technology may be more acceptable to the public and, therefore, more 
easily permitted. Industry participation in transfemng this technology to the private sector 
as part of an initiative in Advanced Oxidation Systems for Waste Treatment will continue. 

The e-beam treatment of various organics will continue to be optimized, and high-average 
dose prototype equipment will be developed at the LANL. The resulting technology will be 
transferred to private sectors. The technical review letter report and technology status 
report will be prepared for HQ-DOE review in FY93. 

~ m i n t / D e l i v ~  

BDAT: INCIN 
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-Sandia National Laboratories (Albq) 

EL 207 

Geochemical Controls on Chromium Mobility 

Investigate the behavior of chromium waste under chemical conditions typical of the 
unsaturated zone. Perform a series of laboratory column experiments using well- 
characterized, experimental and naturally occuning materials as the matrix and simulated 
Cr-acid solutions. Identify and evaluate the long-term stability of precipitated oxide or 
hydroxide Cr phases. Incorporate the solution chemistry into an appropriate model for 
fluid infiltration using site-specifc, hydraulic properties. 

Deliverables include status report on lab batch experiments, soil sample analysis, and 
model simulation to TPO. Prepare Pro-tech information profile. 

BDAT: STABL 

containment 
system analysis 

2 4 5  
: ,  . 
\ .  
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I .  

-Sandia National Laboratories (Albq) 

Ip; 210 

Remedial Options Evaluation 

This project will identify and evaluate innovative remedial technologies that should be 
pursued by the Mixed-Waste Landfd Integrated Demonstration and will present the results 
in an annual remedial options study. The Remedial Options Evaluation includes three sub- 
tasks that are necessary to iden@ and evaluate technologies that have the potential for 
near-term, high-return and cost-effective solutions for the in-situ remediation of mixed- 
waste landfi'i. These tasks include: (1) participation on the MWLID and BWID 
technology support groups, (2) completion and annual modification of a remedial options 
study, and (3) completion of technology status reports for potential remediation 
technologies that may be eligible for outyear funding. 

PUlDOse/Need; 
The goal of the MWLID is to demonstrate remediation technologies that have the potential 
for near-term, high-return and cost effective solutions for mixed-waste landfills. There are 
a large number of proposals, ongoing demonstrations and technologies emerging from 
R&D efforts that the MWLID must evaluate. With limited resources, the MWLJD must 
select technologies that have the greatest potential for technical success and likelihood of 
transfer to the Environmental Restoration Programs. 

The careful evaluation and selection of remedial technologies that will provide near-tern, 
cost-effective solutions will benefit each facility that has mixed-waste landfills. The 
benefits will primarily arise from reduced environmental risks and implementation of an 

Summarv Resu It/Endpoint/l>eliverable; 
Successful completion of this activity will provide a basis for Environmental Restoration to 
select innovative technologies as part of the RCRA Corrective Measures Studies and 
compare them with existing proven baseline remediation methods. The deliverables include 
Remedial Options Studies for Fy93 through FY%. 

- alternative - -  remedial - technology - for less cost - than - a baseline techology. . - . - -  
- - - 

BDAT: ' NA 

F u n c W  Area  containment 
system analysis 
innovative technologies 
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-Sandia National Laboratories (Liv) 

Potential crosscomplex 

Ip; 212 

Sandia/Livemore Technology Specification for MWTPIOGT 

The Offigas Treatment TSG is responsible for development of technologies to heat gaseous 
effluents from thermal processing devices. Off-gas systems will be designed and tested in 
conjunction with thermal processes such as plasma arc furnace, vitrification systems, and 
molten metal systems. A systems approach will be used to resolve technical issues 
including high tempera- particulate removal and secondaq waste stream minimization. 

The Mixed Waste Integrated Program (MWIP) Technical Specification Groups (TSGs) are 
responsible for technology development systems planning for the National Mixed Waste 
Program. This project reflects a new structure for the TSG. The organization has been 
streamlined to enhance accountability and authority of the TSG leader. This should ensure 
that only necessary activities are acted on and productive participants are adequately 
funded. There are five TSGs linked and aligned with the Office of Waste Management 
(OWN) EM-30 modular treatment concept; Frontad  Waste Handling, ChemicaYPhysical 
Treatment, Waste Destruction and Stabilization, Off-gas Treatment and Final Waste Forms. 
TSGs also provide the major mechanism for technical coordination between MWIP and 
EM-30 and other mixed-waste related EM-50 activities. 

Res&#?ndpoint/Deliverable: 
Deliverables include Technical Area Status Reports (TASRs), Off-gas Strategy Document, 
Update Technical Status Report, and Performance Specification for Off-Gas Treatment 
Technology Demonstrations that meet Waste Treatment Needs. 

BDAT: INCIN HLW RMElz 

Functional A r e a  offgas technology 
system analysis 
decision support 
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-Sandia National Laboratories (Albq) 

Irk 213 

Dry Barriers Applications for Landfills 

To develop and demonstrate an airenhanced dry barrier for application to landfills in arid 
environments. FY93 tasks will include the selection of the small-scale experiment design, 
development of apparatus and procedures for unsaturated transport properties, evaluation 
of dry barrier concept based on laboratory testing and if proved feasible, selection of a field 
demonstration site and configuration of the demonstration. 

Evaluate the feasibility of the dry capillary barrier method for application at Mixed Waste 
Landfills in Arid Environments. Utilize small-scale testing of gas permeability and 
unsaturated hydraulic conductivity to evaluate lateral air-flow to remove downward flowing 
precipitation (recharge). Evaluate the potential applications of dry barriers for use in 
remediation of mixed-waste landfills. 

i n t / D e h v e  
Deliverables include report findings on initial small-scale on testing of dry barrier concept, 
feasibility study, procedure on oscillator flow apparatus, and PROTEC information profile. 

BDAT: STABL 
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-Sandia National Laboratories (Albq) 

Magnetometer Towed Array 

Demonstrate the management towed array technology for detecting buried objects beneath 
hazardous and mixed waste landfills. Integrate a Global Positioning System to replace the 
current microwave navigation system. Modify data interpretation algorithms to meet waste 
site characterization needs. Improve hardware to provide real time (or near real time) data 
interpretation. 

Result/EndoointflDelivw 
Deliverables include demonstration of the GPS system, specifically the Towed A m y  
system at the W I D .  The PROTECH information profile will be prepared. 

BDAT: NA 

characterization 
decision support 
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-Sandia National Laboratories (Albq) 
'. . . ac- 

UST ID 

Ip; 217 

Waste Separation and Pretreatment Using Titanate Ion 
Exchangers 

. .  sc- 
Crystalline and amorphous hydrous titanium oxide (HTO) ionexchange technology will be 
developed and demonstrated for removal of radioactivity (Cs- 137)from Supernate solutions 
and salt cake. There will be close interface with other OTD program areas such as the 
UST-ID program. Project objectives will be accomplished within four tasks: (1) 
Evaluation of the ion-exchange properties, especially the effects of pH and sodium content 
of waste feed on Cs removal; (2) Assessment of the feasibility of regeneration of the 
titanate ion exchangers; (3) Measurement of the radiation stability of the materials; and (4) 
Delivery of samples to Pacific Northwest Laboratories (PNL) for testing on actual Hanford 
wastes. 

Many tanks contain tens of millions of gallons of highly radioactive supernate liquid, salt 
cake, and sludges. The major radioactive constituents are isotopes of cesium, strontium, 
iodine, and transuranics. This project is focused on demonstration of technologies to 
remediate radioactive defense wastes currently contained in storage tanks, and 
radionuclides in grout low level waste (LLW) streams. 

When technology demonstrated by this project is implemented, benefits will include: 
improved safety and reliability of separation processes for defense waste, and significant 
reduction of cost and time for implementation of waste remediation processes. Removal of 

diminish radiolysis of chemical reagents. These benefits will accrue from development of 
superior ion-exchange materials and the resulting compact, simpler processes based on ion- 
exchange. 

- - _ _  _ _  - Cs- 137 e_arly & w-ate p p s s i n g  -will.reduce the-facility shielding requirements and -- - - - - 

- 
- 
- 
- 
- 

Report on material properties of titanates delivered to PNL. 
Report on radiation stability of titanate materials. 
Report on feasibility of regenerating titanate materials. 
Report on effects of pH and Na content on performance of titanates. 
A monthly Progress Tracking System (PTS) report 

BDAT. 

Functio nal Areas, - chemical physical treatment 
radionuclide removal 
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-Sandkt National Laboratories (Albq) 

Ip; 218 

Neutron Activation Logging System for the MWLID 

Demonstrate, test and evaluate a neutron activation logging tool for in situ measurements of 
metals. Construct physical models to determine response factors. Perform field tests and 
assesses, evaluate and report results. 

l i v e  
Deliverables include a final data reduction and assessment and PROTECH Technology 
Information Form will be prepared. 

BDAT: NA 
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Potential crosscomplex 

Ip; 219 

AnalyticalserviceProgram 

A kev element for the DOES office of Environmental Restoration and Waste Management 
(EMj in perfoming its mission is to generate credible environmental data through ehctive 
and efficient sampling and analysis. The Laboratory Management Division (LMD) of the 
Office of Technology Development was established to provide the programmatic direction 
needed to establish and operate such an EM-wide program. 

LMD's five-year plan for accomplishing its broad mission has been captured in EMS 
Analytical Services Program - Five Year Plan (ASP Plan). The Analytical Services 
Program is divided into three complementary components: 1) Resource Management, 2) 
Analytical Support, and 3) Quality Assurance. EMS Analytical Services Program technical 
requirements are being developed through tasks implemented in the field and through 
Interagency Agreements. The program is decentralized but has national focus and direction 
where needed in order to gain wide regulatory acceptance, avoid duplication of effort, and 
foster interagency cooperation in such areas as the acquisition of commercial analytical 
services and laboratory accreditation. 

Specific activities potentially applicable to mixed waste 

: See the attached 

P u m e e d ;  
- _ _  - - - _ _  _ _  _. . _ _  - -  See above - description _.  for __. purposeheed _ _  - -  ._ _ _  - 

Summary Result/Endpoint/Deliverable; 
0 

0 
Develop a prototype local Sample Management System. 
Develop a prototype integrated Sample Management System. 

BDAT: NA 

al Are= analytical laboratories 
characterization, monitoring & assay 
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-Check and confirm 

Potential crosscomplex 

Ip; 220 

BWID Non-Intrusive Sensing 

Enhancements will be made on existing geophysical and borehole techniques with the 
aim of developing non-intrusive techniques having p t e r  selectivity and increased 
sensitivity. The BWID has specified needs for non-intrusive methods of locating and 
identifying buried contaminants. Also, better methods to characterize the subsurface 
geology, and equipment for in situ measurement of physical properties of tank wastes are 
needed. 

Provide enhanced non-intrusive Sensing techniques to aid in the 
characterization of remediation sites. Techniques should (1) improve quality 
of mapping waste distribution and boundaries, (2) reduce uncertainty in the 
non-intrusive location of small targets and enable characterization of small 
targets, (3) improve methods of characterization of subsurface geohydrologic 
features and properties and (4) develop in situ methods of characterizing 
contaminants. Specifically, in FY 1993 the following technologies will be 
evaluated: Broadband electromagnetics, Multigradient Magnetic Tensor 
Instrumentation, and Borehole Logging using neutron interrogation. 

Improved methods of locating and identifying buried contaminants and better methods to 
characterize the subsurface geology, and equipment for in situ measurement of physical 
properties of tank wastes are needed. Reduced field costs ~ IZ  an objective. 

mmary Resu lt/EndDo intDelive- 
Deliverables include FY93 Reports on SQUID for Tensor Magnetometer/Gradiometer Test 
and Broadband Electromagnetic System Field System Operations. 

BDAT: NA 

characterization 
monitoring 
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Potential crosscomplex 

Ip; 22 1 

BWID Retrieval Demonstration: End Effector Evaluation 

Retrieval equipment end effectors will be evaluated for utility on a remote excavator 
vehicle. Information obtained will be incorporated into a remote excavator design 
specification. 

Complete a cold test demonstration in simulated but typical buried waste of all applicable 
excavator end effectors such that a combination of apparati can be recommended for 
retrieval. Preliminary evaluation of endeffectors may be conducted at vendor simulated 
cold test pits at vendor sites and results of evaluation must be used to develop design 
specifications for a remote excavator with appropriate endeffectors. This is to be followed 
with a selected vendor demonstration in FY 1994. 

These activities must be conducted in close coordination with the Robotics Program. 
Extensive private sector involvement is required. 

Reduced environmental, health and safety risks are anticipated. Currently, the state-of-the 
art for retrieval techniques for buried transuranic waste is at the archeological dig stage. 
The types and combinations of end effectors required for retrieval are completely unknown. 
Furthermore, endeffectors once identified may require remitting for actual retrieval 
demonstrations. 

Resul t /J i$&minVDelive 
___ - _ _ _ _  - Deliverables include Vendor ExcavationEnd-Effector Evaluation Report, List of selggtgd _ _  ._ 

VendoEGiii Work PlKfor FY94 aEtivities at veXd6Tfurnish&dTemonstration site, and 
Technology Evaluation Report on Cold Test Pit (Vendor Furnished Demonstration). 

BDAT. NA 

retrieval 
robotics 
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Potential crosscomplex 

Ip; 222 

BWID Contamination Control 

A Rapid Monitoring Unit and a Dust Control Unit designed in FY92 will be 
demonstrated at the RWMC Cold Test Pit for utility in TRU waste retrieval 
operations. Contamination control is essential to support transuranic retrieval operations. 
Complete the Rapid Transuranic Monitoring Unit and the Dust Control Unit that were 
begun in FY92. These units must be fabricated, performance tested, documented and field 
tested in conjunction with other Buried Waste Integrated Demonstration (BWID) remeval 
demonstrations during FY93. 

Contamination control is essential to support transuranic retrieval operations. It reduces risk 
to personnel, reduces contamination, reduces need for costly decontamination, and 
improves efficiency during remediation and other operations. 

Result/EndDointn>elive& 
Deliverables include Final Report on Dust Control Unit Demonstration and 
Recommendations for Hot Tests, Final Report on Rapid Monitoring Unit Demonstration 
and Recommendations for Hot Tests. After FY93 these field deployable units are to be 
handed off to the EM30 and EM40 activities. 

BDAT: NA 

ona lArea  retrieval 
containment 
other 
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UDr>orted: 
Potential crosscomplex 

Ip; 223 

BWID Dig Face Characterhtion 
. .  sc- 

Existing off-the-shelf sensors, data acquisition equipment and data manipulation 
software will be idenwied and evaluated for utilization in an integrated remotely 
operated, dig-face characterization system. Design and build a first generation 
characterization system to collect detailed, multi-sensor characterization data on an active 
remediation dig face, and use the data to detect and identify buried hazards as they are 
exposed by excavation. 

Substantial involvement by the private sector in terms of off-the-shelf sensors, 
instrumentation, and data aquisitiodmanipulation software must be utilized. Conduct a 
dialogue with private sector to provide input to the development of the Sensor Design and 
Test Plan. University and private sector participation will be utilized fully per existing 
contracts. ~ 

%/Need; 
Characterization efforts must be able to support progressive remediation efforts in the 
presence of unknown hazards. This information must be available in real-time to support 
remediation. A dig face characterization technology will ultimately reduce environmental, 
health, and safety risks during cleanup efforts at buried waste sites. 

Summarv RaulflndDo int/Deh 'verable; 
Deliverable include Technology Status Report, Sensor Design and Test Plan, and Final 
Report on Proof-of-Concept Demonstration to be complete in FY93. 

BDAT. NA 
- - _ _ _ _  ~ __-_ - __ _ .- - - _ _  - _ _ _  

Functio nal k e a  - retrieval 
characterization 
robotics 
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Cross (lo- 

-Pacific Northwest Laboratory 

Potential crosscomplex 

Ip; 226 

BWID GR4PHITE DC ARC PLASMA AND GLASS MELTER TSR 

The Mark II DC Arc Melter will be evaluated in FY93 on typical buried waste forms 
including soils, metals, and combustibles. Off-gas losses and final waste form 
characteristics will be evaluated as part of this program. High vapor pressure metals 
(HVPM) surrogates will be evaluated as part of this procedure. 

The primary objective of this task is the development of a novel DC graphite electrode 
plasma torch and furnace for the treatment of a variety of waste types including solids, 
liquids, and off-gas streams. A collaborative effort between PNL, MIT, and 
ElectrcPpyrolysis, Inc., @PI) was initiated in FY-92 to accomplish this task This task 
was conceived in a joint proposal involving all three parties, PNL, MlT, and EPI. In FY- 
92 the fmt phase of testing was initiated in the Mark I DC arc plasma furnace at the MlT 
Plasma Fusion Center. In FY-93: 1) complete evaluation of the graphite torch DC arc 
plasma process for BWID wastes based upon tests using the existing EPI arc technology at 
MIT, and 2) complete installation and testing of the Mark II plasma arc furnace. Conduct 
the development of a compliment of diagnostics to monitor the behavior of the plasma 
furnace process in FY-93. 

Coordinate with work efforts to evaluate a method to enhance solids processing rates in 
joule heated melters using plasma to preheat the solids. The c m n t  workscope does not 
involve combining the two technologies and will clearly focus on the melter operating as a 
"stand-alone" system. Progress of this work will also be shared with the Arc Melter 
Vitrification activity. 

Technical aspects of this activity will also be coordinated with Mixed Waste Integrated 
Program ?Tps to assure that there is no redundancy in effort and that research results from 
these 'ITPs are complimentary in nature. Establish waste forms to be evaluated under this 
TIT, beginning with FY93, in consultation with the Final Wastefonn Criteria Activity and 
in conformity with the recommendations of the BWID Ex-situ Treatment Technical Support 
Group. Characterize all final waste forms resulting from the test melts by appropriate 
chemical and physical analyses using established product performance test methods. Also, 
conduct offgas analysis for loss of HVPM surrogate additives. 

PUrpQgmeed; 
The primary objective of this task is the development of a novel DC graphite electrode 
plasma torch and furnace for the treatment of a variety of waste types including solids, 
liquids, and off-gas streams. Benefits include waste volume reduction, high integrity waste 
form, destruction of organic components. Provides a baseline production for melter 
process design improvement and optimization. 

Summarv Result/E ndmint.De liverable; 

BB - 148 April. 1993 



Deliverables include Final report on Mark I tests and recommendations for Mark II, Final 
report on Mark 11 tests and recommendations for "hot" test at BWID 

BDAT: INCIN HL,VlT DEBRIS 

waste destruction & stabilization 
final form glass 
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Potential crosscomplex 

Ip; 227 

BWID Final Waste Form Criteria (Treatment and Pre-treatment Waste 
Form Integration) 

This activity will assist in the development of final waste form acceptance criteria, 
establishment of product performance test methods and the testing, distribution and 
demonstration of standard waste form compositions, including INEL soils. This task will 
provide for the integration of evaluations of pre-treatment and treatment technologies. This 
task should also establish and issue waste form performance requirements and technology 
testing and evaluation requirements. Data from the selected waste from criteria which are 
developed under this task will be re-inserted into the system selection filter and used to 
validate complete systems configurations. This work should also include participation in 
the ASTM standards activities related to storage, treatment and disposal of mixed waste. 
Provide information necessary to choose a proper final waste form for low level wastes, 
transuranic wastes and mixed waste. The objective will be achieved by two activities: (1) 
define final waste form acceptance criteria and establish the tests necessary to measure the 
product performance, and 2) use these criteria to produce uniform performance data for 
known final waste forms. 

This task will provide for the integration of evaluations of pre-treatment and treatment 
technologies. Defines final waste form acceptance criteria and establishes the tests 
necessary to measure the product performance. The development of waste form acceptance 
criteria is critical for BWID as well as for the entire EM operation. 

Deliverables include Standard Waste and Soil Composition Report, Waste Form Guidelines 
(including acceptance criteria and performance assessment test methods), Literature 
Search Report, Criteria for Waste and Soil Compositions for Testing and Demonstration, 
Report on usefulness of standardized wasteforms in making comparisons between test melt 
data from different thermal treatment demonstrations. 

Result&gImint/Deliverable; 

BDAT: HLVIT STABL 

A r e a  final form 
system analysis 
decision support 
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-Idaho 

Potential crosscomplex 

Ip; 228 

BWID Retrieval Related Technologies 
. .  

Private v e n d o x r a t i o n  on overburden removal and side burden stabilization will be 
solicited and state-of-the-art techniques demonstrated at the RWMC Cold Test Pit. Also, an 
electrostatic enclosure will be fabricated and demonstrated at the Cold Test Pit. The 
electrostatic enclosure work is an ongoing BWID project that is ready to perform 
engineering scale experiments prior to pass-off of the technology to EM-30 and 40. 
Overburden removal can be simplified if accomplished in open air prior to placing a 
retrieval building over the site. Side burden confinement demonstrations can save 
processing thousands of cubic feet of clean soil by providing a vertical face at the 
boundaries of the excavation. Uncontaminated soil, just outside the pit boundaries, will be 
isolated by physical or cryogenic barriers. Therefore, no unnecessary soil will need to be 
exhumed. After FY-93 these field deployable techniques are to be handed off to the EM-30 
and E M 4  activities and the TIT closed out. 

Complete three tasks associated with retrieval technologies including: 
Overburden removal demonstration, electrostatic enclosure demonstration, and side burden 
stabilization demonstration. Demonstrations involving test plans and final analysis reports 
are to be completed in FY-93. Demonstrate overburden removal and evaluate various 
overburden removal techniques for open air removal; Demonstrate the eIectrostatic 
enclosure and take glove box scale data and expand to engineering scale such that the 
technology can be passed to EM-30 and 40 in FY-94; Demonstrate the side burden 
stabilization with several technologies to provide vertical walls for the pit boundaries such 
that amount of side burden removed is minimized. Maximum utilization of private sector 

containment wall demonstration must be empIoyed. 
_ _  - _ _  vendors in-performing-the-overburden removal-demonstration and-the-wasteisolation- - - - - _ - 

Summary Purpo=mee& 
Volume reduction in amount of material exhumed. Overburden removal can be simplified if 
accomplished in open air prior to placing a retrieval building over the site. Side burden 
confinement demonstrations can save processing thousands of cubic feet of clean soil by 
providing a vertical face at the boundaries of the excavation. Uncontaminated soil, just 
outside the pit boundaries, will be isolated by physical or cryogenic barriers. Therefore, no 
unnecessary soil will need to be exhumed. 

Result/Endpoint/Delive 
Deliverables include Report on Electrostatic enclosure tests, Report on Overburden 
Removal Demonstration, Report on Waste Isolation demonstration. 

BDAT: NA 

m o n a l  Area * retrieval 
containment 
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-Idaho 

. Potential crosscomplex 

Ip; 230 

BWlD Remote Characterization System (RCS) 

The Remote Characterization System (RCS), including carrier vehicle and sensors, will be 
evaluated at the Cold Test Pit site at the RWMC. Data will be collected both before and after 
overburden retrieval at the Cold Test Pit site. This is an integrated characterization 
technique which would allow for improved data quality through automated data acquisition, 
improved data display for interpretation, and increased safety. Demonstrate the Remote 
Characterization System (RCS) developed by the Buried Waste Robotics Program. This 
demonstration should involve an evaluation of the developed components such as the 
geophysical sensors (Le. Ground Penetrating Radar, magnetometers), low-signature 
vehicle, the remote control system, and the global positioning system. Upon completion of 
this activity and submittal of the Evaluation Report this 'ITP will be closed out. 

This is an integrated characterization technique which would allow for improved data 
quality through automated data acquisition, improved data display for interpretation, and 
increased safety. 

Result/EndDoint/Deliv& 
Deliverables include Evaluation Report for RCS. 

BDAT: NA 

Area characterization 
robotics 
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Potential crosscomplex 

Ip; 23 1 

BWID Multiaxis Crane Control System 

An existing crane will be retrofitted with remote handling capability to allow for movement 
on 26 separate axes. The task involves a complete evaluation of Multiaxis Crane Control 
System. This technology will allow operations personnel to perform all functions remote 
from the hazardous environment, increase safety of operations, and provide for retrieval 
methods applicable to multiple sites. The technology developed will be transferred to the 
private sector for further enhancement and development. Prepare Technical Preparedness 
and Status Report (TSR). From this report 
identify vendor, technology, and site. In addition the TSR must also address the 
issues such as hazard classification and ES&H issues. Develop test plan incorporating the 
performance specifications. This must be a private sector 
procurement. Final Demonstration Report must address the technology transfer 
potential. Upon completion of this activity this ‘ITP will be closed out. 

This technology will allow operations personnel to perform all functions remote from the 
hazardous environment, increase safety of operations, and provide for retrieval methods 
applicable to multiple sites. 

Result/Endpoint/Deliverable; 
_ _  - ._ _ _  _Deliverables.include Technical andstatus report.Final Demons-mtion R e m a  F-h-& - _. - . _  

Technology Transfer Report. 

BDAT. NA 

retrieval 
front end handling 
robotics 
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Potential crosscomplex 

Ip; 232 

BWID Remote Excavating System (RES) Demonstration 

Remote Excavating System, built by the Buried Waste Robotics Program will be evaluated 
for utility in overburden removal and waste excavation at the RWMC Cold Test Pit. The 
application of c m n t  state-of-the-art robotics technologies reduces the time required to 
perform waste removal and reduce personnel exposures to hazardous environments. 
Demonstrate the Remote Excavation System (RES) developed by the Buried Waste 
Robotics Program. This demonstration should involve an evaluation of the developed 
components such as the remotized Small Emplacement Excavator (SEE), the remote control 
station, and the endeffector teleoperations. Completion of the demonstration and submittal 
of the Evaluation Report will close out this "P. 

m n  of current state-of-the-art robotics technologies reduces the time required to 
perform waste removal and reduce personnel exposures to hazardous environments. 

liv- 
Deliverables include Evaluation Report 

OSe/Need; 

BDAT: NA 

nalAreaS; retrieval 
robotics 
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Ip; 234 
I 

Improvements in Inductively Coupled Plasma Mass Spectrometry 

Inductively coupled-mass spectrometry (ICP-MS) is expected to have major applications 
for monitoring both stable and radioactive elements in waste remediation. The goal of this 
project is to improve precision and accuracy by at least one order of magnitude by 
constructing a new type of ICP-MS device. The ion beam from the ICP will be split into 
two parts. Each part will be directed into a separate mass analyzer set to monitor a different 
isotope. A prototype instrument is presently being assembled for these studies. The work 
is being performed cooperatively with an instrument manufacturer (VG Elemental) so that 
the improvements realized can become available to analysts. 

The anticipated benefits include: 1) improved accuracy for determining ultra trace elements; 
and 2) fast isotopic analysis at high precision and sensitivity with minimal sample 
preparation. Improvements in precision and accuracy for laser ablation ICP-MS will 
eliminate the costs, time delay and opportunities for contaminating the sample incurred by 
the usual need to dissolve the sample. These capabilities will improve the accuracy and 
speed with which stable or long-lived radioactive isotopes can be monitored, which is 
necessary for proper storage or disposal of toxic or harmful elements. In addition, this 
instrumentation should facilitate several new applications that lack suitable analytical 
methodology, including measurements of elemental speciation and tracer experiments with 
stable isotopes in biological and environmental systems. 

Summary Resu lt/EndDointn>eh -verable; 
Field Deployable Inductively Coupled Mass Spectrometer will be delivered. _ _  

BDAT, NA 

Functional * characterization 
characterization, monitoring & assay 
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Integrated Program - Characterization, Monitoring, and Sensor 
Technologies 

. .  sc- 
This task will develop and maintain an Integrated Program (IP) to stimulate the rapid 
coordinated development and application of characterization, monitoring, and sensor 
technologies (CMST) for EM program needs. 

The emerging nature, wide diversity, and large potential cost savings of CMST mandates 
their development and implementation; an IP driven by EM needs is essential for sensible 
and cost effective resotme allocation and management. Technology assessment in selected 
CMST areas will be performed. This IP can reduce EM costs by improving 
communication among technology developers and EM customers throughout the nation, 
fostering the acquisition of CMST from all sources, keeping R&D funding focused on 
highest priority needs (thus providing CMST in a timely fashion), minimizing duplication 
of effort, and enabling the most timely delivery of measurement results. 

R e s V l i v -  
Deliverables include annual update of CMST needs, complete technology assessment, 
updated IP plan, and provision of agenda and peer review for OTD Program Review of 
CMST. 

BDAT: NA 

tional Area characterization 
characterization, monitoring & assay 
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Potential crosscomplex 

Ip; 237 

L 4696 

Expedited Site Characterization: Application and Continued 
Development of Rapid, Focused Site Characterization Methodology for 
Federal Facilities 

. .  
scr7ptlM; 

Argonne will develop and demonstrate this expedited site characterization (ESC) process at 
a federal facility chosen in conjunction with EM-50 staff. Prior to field demonstration of 
the methodology, Argonne will develop an ESC program specific to the chosen site. The 
program will emphasize the maximum use of nonintrusive technologies (e+, surface 
geophysics, electronic cone penetrometer @Xm, HydroPunch vegetation sampling), field 
analytical procedures, and daily integration of data via various computer programs. Private 
industry and universities will be used in the demonstration as needed to provide certain 
services such as ECPT, auger drilling, and field analytics. 
After successful implementation of the field demonstration, Argonne will assist EM-50 in 
developing a request for proposals (RFP) and in technology transfer process. 

The new methodology and procedure for remedial site characterization that has greatly 
decreased cost, time, and intrusive activities at Department of Interior and Department of 
Agriculture sites. The purpose of this project is to apply and continue to develop this 
approach for DOE and other federal facilities. The continued development and transfer of 
this approach will result in considerable cost and time savings to DOE and will allow 
needed remedial actions to proceed expeditiously. 

Deliverables include monthly reports, work scope for ESC demo, RFP for Argonne ESC 
demo, and ESC demo at federal facility. 

BDAT, NA 

Purppse/Need; 

Rt?S- 
- 

A r e a  characterization 
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Cross Co- 

Optimization of Sampling Strategies 

Complete the chromic acid delineation work underway for FY92 in the Chem Waste 
Landfill (CWL) unlined chromic acid pit, and expanding the methodology for application to 
the mixed waste landfill. In FY93 work will focus on evaluating the results from sampling 
beneath the unlined chromic acid pit, and using the data generated to update information 
regarding the location of the chromic acid plume. At the MWL a combination of 
Siteplanner, sampling optimization routines, an analytical 1D transport model and risk 
assessment techniques will be used to determine optimal sampling strategies. This 
methodology will allow sample selection to both delineate and quanttfy the extent of 
contamination. 

ResultflEndooint/Delive 
Deliverable include risk assessment, comparison report, site planner evaluation, and 
updated report on virtual site for unlined chromic acid pit. The PROTECH Technology 
Information Profrie will also be prepared. 

B D m  . NA 

nalAreaS; characterhion 
system analysis 

. decision support 
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* 4695 

-Argonne National Laboratory 
... m 

Ip; 239 

UST Truex Model Validation 
. .  

-for transfer of the Generic TRLJEX Model (GTM) to other DOE pre- 
approved participants. These participants will perform tests to validate the GTM using 
actual waste. ANL will provide consultation, as required by the validating participants. 
ANL is ques ted  to meet with the DOE-HQ PM to discuss the TI”P scope and 
requirements. 

eed; 
is being employed to treat TRU components of the UST mixed 

wastes around the DOE sites. 

Deliverables will include a Project Management Plan and Technology Profile for ProTech 
Info. System. 

BI>AT: LLEXT RMETL 

chemical physical treatment 
radionuclide removal 
system analysis 

.. 
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c 

-Brookhaven National Laboratory 

UST ID 

Polyethylene Encapsulation of Low-Level Single Shell Tank Wastes 

Polyethylene encapsulation is an improved process for stabilization of DOE mixed wastes. 
Recently, it has successfully treated hazardous and mixed waste streams such as sodium 
nitrate salts and sludges. In this project, applicability of polyethylene encapsulation will be 
assessed in several phases: 1) experimental determination of the effects of elevated thermal 
conditions and radiation dose on several key waste form, 2) developmental issues that can 
impact encapsulation processing parameters and long-term durability, and 3) pilot- or 
production-scale demonstration for SST LLW. 

Polyethylene encapsulation of SST U W  at W o r d  is among the options identifed for 
treatment of the SSTs. The SST wastes contain sufficient levels of fssion products (Sr- 
90, Cs-137) that the waste is self-heating (maximum equilibrium temperam of between 
50 and 70 Celsius degree). Polyethylene encapsulation is technically and economically 
favorable to Portland cement grout solidification. 

Resdt/F,ndpoint/Deliv& 
Both the thermal and radiation effect at elevated temperature will be investigated and the 
scale-up feasibility of the polyethylene process will be determined. 

BDAT: STABL 

Functi- finalform 
final form-grout or macroencapsulation 

-. . 
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4695 
Cross clam 

-Idaho 

BWID 

Ip; 242 

Arc Melter Vitrification: Melting and Vitrification of INEL Waste in the 
United States Bureau of MinedMME Municipal Ash Melter 

In this project the applicability of existing commercial production scale electric arc melter 
process technology to the treatment of mixed TRU contaminated wastes and soils (buried 
or stored) at the INEL and other DOE sites will be demonstrated. The arc melter processing 
demonstration tests for waste materials representative of mixed TRU contaminated wastes 
and soils are proposed as a three phase project. Testing is proposed to be performed in the 
existing three phase arc melter furnace test facility at the US Bureau of Mine (USBOM). 
This is a natural extension of an American Society of Mechanical Engineers (ASME) 
commercial incinerator waste ash vitriikation demonstration project presently ongoing at 
the USBOM. There is no presently approved treatment or disposal criteria for buried mixed 
wastes and contaminated soils. However, the Arc Melter Vitrification process is a viable 
option to treat mixed TRU contaminated wastes and soils. It destroys hazardous organics 
and immobilizes TRUs and irrecoverable toxic metals in a highly non-leachable solid 
glasdceramic, analogous to naturally occurring rocks (e.g., Iron Enriched Basalt) stable for 
geologic time frames. 

The Arc Melter Vitrification process destroys hazardous organics and immobilizes TRUs 
and irrecoverable toxic metals in a highly non-leachable solid gldceramic, analogous to 
naturally occurring rocks (e.g., Iron Enriched Basalt) stable for geologic time frames. It 
also has’a proven industrial experience base and is routinely acceptable to the public. The 
technology will clearly meet all regulatory acceptance criteria for final waste form and 
should be readily engineerable for safe operations. Proceeding to optimize from an existinp . 

design and operational experience base will provide a much sounder basis from which to 
design and license an operational facility on a shorter schedule. A more rapid schedule will 
save dollars for all parties involved, usually a strong acceptance driver. 

ResultE-liuerghle; 
The demonstration tests will provide data at large scale for use in developing and verifying 
melter/process engineering design tooldmodels and scaling relationships that will be 
needed to design and license a full scale thermal treatment system. The deliverables will 
include test plans and test reports for Arc Melter Vitrification USBOM for each of the three 
phases, final evaluation report, and technology transfer workshop meeting report. 

BDAT: HLWT INCIN 

Functio nal Areas, * waste destruction & stabilization 
final form glass 
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Cross C- 

-Argonne National Laboratory 

Potential cross-complex 

Ip; 252 

Integral Fast Reactor Program, Pymprocess Development 

The Advanced Liquid Metal Reactor is Viewed as a solution to the future energy needs of 
the U.S., as an efficient device for the elimination of world stockpiles of plutonium, and as 
a means for burning the transuranic (TRU) elements present in spent LWR fuel. 
Pyrochemical processes are being developed that will facilitate the recovery of TRU 
elements from LWR fuel, conversion of weapons components to a harmless form useful 
for ALMR fuel, and recycle of ALMR spent fuel to capitalize on the breeding potential of 
the fast reactor. Concurrently, high-level waste management processes are being 
developed for the IFR pyroprocessing system that will minimize waste volumes and 
produce superior high-level waste forms acceptable for geologic disposal. 

If the development programs continues successfully, the toxic and radioactive components 
will be contained sufficiently well to meet the regulations. For toxic components, the 
TCLP will be used to qualify waste forms and the matment methods will be established as 
EPA BDATs. 

arvhn>oseMeed; 

'Cost benefit: Reduce capital cost for reprocessing and waste management facilities 
'Waste volume reduction: To 10-15% of volume of unreprocessed spent fuel. 
"Improved waste form: Inherently superior retention of long-lived radionuclides, 
elimination of actinides 
'No secondary waste streams - maximized recycling of reagents. 
"Elimination of actinides (U, Np, Pu, Am, Cm) from high-level waste. 
'Improved (more stable, more leach resistant) waste forms 
'Minimized waste volumes 

Summarv ResultEndpointIDeliverable; 
DOE-NE strategy calls for a pilot-scale demonstration of the IFR fuel cycle to be completed 
by 1997, processing almost 2 MT of spent EBR-II fuel. A similar demonstration of the 
recovery of actinides from spent LWR fuel will follow, to be completed around the year 
2000. This will be followed by construction of a commercial prototype reactor and 
associated reprocessing plants, to begin operation in 2005. Commercial deployment of the 
technology will begin in 2010. 

BDAT: NLDBR HLWT 

Funcbonal Areas ; other 
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-Argonne National Laboratory East 

w a c i l i t i e s  Supgorte& 
Argonne's Waste Management Operations, Pilot scale demonstration which will treat waste 
atm 

Ip; 257 

Resin Exchange 

A separations scheme based on existing, commercially available materials that function as 
ion exchange media has been developed. Chemicals were developed by Argonne National 
Laboratory for use in separation of fission products and actinides from reprocessing 
solutions. The chemicals in their original form were to be used in organic solvent 
extraction processes in contact with aqueous acid solutions of radioactivity. Recently, a 
company has begun manufacturing solid media developed by ANL to which these 
chemicals are attached, allowing use of the extraction method without organic solvents. It 
is, however, necessary to use an acid solution and to limit the amount of non-acid nitrate. 

ose/Nee& 
This program will mat batches up to 200 liters of low level alpha containing wastes 
currently stored at ANL. These wastes cannot currently be treated. 

SummarYBwlfi ndDo int/Deliverabk 
The endpoint of this project will be a pilot scale demonstration 
which will t m t  waste at ANL. 

BDAT. 

Functional Area  chemical physical treatment 
_ -  ~ -. - _ _  - . . . - - - - - 

radionuclide removal 
-. - - ~ .. . . - - __ _ . - 
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. &46 95 

Cross Co- 

-Hanford 
. . .  

Calcine Residue Leaching: High-Level Waste Volume Reduction for 
Calcine Processes 

Calcining Hanford tank wastes, to eliminate unresolved safety issues and destroy 
nitratelnitrite, is being developed as part of the Hanford Tank Waste Remediation System 
(TWRS). Calcination is the only non-aqueous alternative proposed for this updated 
strategy. 

-lc is to develop methods for removal of nonradioactive constituents 
from residues produced by calcining and aqueous leaching of Hanford tank wastes. 
Calcine residue volume can be significantly reduced by dissolving major non-radioactive 
components. The volume of residue directly controls the volume of high level waste glass 
generated from this treatment of tank waste. The calcine and leach is one option included in 
the emerging Tank Waste Remediation System strategy under development at Hanford 

eed; 

This option is attractive in that it simultaneously eliminates unresolved safety issues arising 
from organic content and ferrocyaniddnitrate interaction and destroys nitrates, which pose 
a difficult disposal problem for Hanford grout. Also, the calcine option uses inherently 
simple equipment involving bulk thermal treatment and large tank batch processing rather 
than highly tuned and articulate systems needed for aqueous processes. Additionally, if 
Hanford tank wastes are calcined before frnal processing, issues such as energetic 
explosions, leakage and related questions would be resolved This interim condition would 
be advantageous if key processing facilities were delayed or otherwise unavailable because 
of regulatory or financial impediments. 

Summary ResultEndD - oint/Deliverable; 
The results of calcine residue treatment will be reported to HQ-DOE. 

ImAZ HLm 

chemical physical treatment 
removal of problem constituents 
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4698 

UST ID 

Ip; 259 

Calcination procesS Development to Treat Hanford's Tank Waste 

The calcinatioddissolution is one of three technologies for treatment of Hanford tank waste 
within the Tank Waste Remediation System (TWRS), ie. EM-30. Previous attempts at 
calcining high sodium material using conventional calciner concepts (ie. rotary kiln, spray 
tower, and fluidized bed) have had limited success due to the molten material plugging the 
reactors. In this project the feasibility for plasma arc calcination of a wide range of 
Hanford tank waste compositions will be determined. Large scale pilot plant tests will be 
conducted using three additional waste simulants that are representative of the majority of 
Hanford's single shell tank waste. 

Calcination destroys the organics, ferrocyanides, and nitratednitxites which meet a primary 
objective in the TWRS program. Calcinatioddksolution also can potentially minimize the 
volume of high-level waste planned for disposal in a geologic repository that results in 
significant overall cost savings. 

l i v e  
Deliverables include 1) a project management plan and test plans for plasma arc testing, 2) 
delivering calcine ash to the =PIP for testing, 3) technology profile for Protech Info 
System, and 4) Mid-Year status report 

A final report will be issued that will be used by EM-30 to determine if plasma arc 
technology should be considered for implementation. Also, another report will be issued 
from WS&TC that describes the initial plasma arc demonstration of simulated Hanford tank 
waste that provides in-depth characterization of all streams &e., feed, off-gas, and final 
waste form). 

BDAT: INCIN 

waste destruction & stabilization 
primary organic destruction - high concentration 
final form 
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. .  

, . * .  
Cross C o m  

-siteranford 

UST ID 

Ip; 261 

Waste Analysis with Laser Raman Spectroscopy 

The OTD functions in this task include: 

1) Act as the system lead to coordinate the deployment of spectrographic sensors in hot cell 
at Hanford. 
2) Work with LLNL and SRL to deploy their technologies. 3) Provide requirements and 
interface specifications to instrument developers. 4) Provide surrogate materials to 
instrument developers and obtain real materials for hot cell tests. Also, prepare hot cell to 
receive instruments and provide engineering support to integrate and test instruments. 
5)  Provide support in obtaining permits and meeting safety and regulatory requirements for 
hot cell deployment. 
6) Perform specialized studies in the hot cell on tank waste core samples using Raman 
spectroscopy contact and non-contact probes. Compare results with destructiodchemical 
analyses performed on same sample by Tank Farm Operations. 
7) Oversee contracts to Florida State University ($15OK) to perform Raman chemometrics 
studies. 

A lead is required to coordinate the deployment of spectrographic sensors. 

Deliverables include a test plan and Technology Profile for ProTech Info System. 

B_IDAT: NA 

m t / D e h v a  

Functio nal A r e s  - characterization 
characterization, monitoring & assay 
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Cross C- 

Potential cross-complex 

Ip; 262 

Magnetic and Nonmagnetic MelVSlag Treatment of Mixed Wastes. 

Studies show that large quantities of metals, both ferrous and nonferrous, exist in the DOE 
inventory and that much more metal will be generated by future remediation, 
decontamination and decommissioning activities. The potential for recovery and recycle of 
these metals needs to be fully understood. 

The objective of this project is to identify a msonable cross section of the types of metal 
wastes which will ultimately require treatment. It will also determine through 
experimentation, the partitioning efficiency, waste volume reduction, and other important 
features achievable through various melt-slag and slag fluxing treatments. 

There is a need to demonstrate new decontamination technologies that generate smaller 
volumes of secondary wastes. These technologies need to be tested on a broad range of 
DOE wastes and containers. Potential benefits from this work are a huge reduction in 
waste volume and recycle of a substantial amount of metal which would otherwise be . 
disposed of as a mixed waste. 1 

Both the laboratory-scale demonstration (to be preceded by technology assessment report) 
in FY93 and a pilot-scale demonstration in FY94 will be conducted. 

Res-liverabk 

BDAT: RMETL STABL 
_ _  . - _ _  _ - -  - _ _  - ~- - f~-~-form-- - ---- _ -  

melt slag-ferrous metals 
melt slag-non-ferrous metal 
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-Pacific Northwest Laboratory 

UST ID 

263 

E X  Nitrate Destruction: NitratdNLa Destruction by Electrochemical 
Ion Exchange 

Much of the nitrate contained in the double and single-shell tanks at Hanford will be 
disposed of as grout in near surface vaults. NitraWnitrites are the major or one of the 
major contributors to the environmental risk. This task will participate in 
assessmentlcomparison of processes for the destruction of nitrate will be accomplished. 
The electrochemical ion exchange and destruction process for nitrates will be then 
developed. A competitive procurement is presently planned for the vendor testing and 
technology transfer. 

NitraWnitrites at Hanford's Double and Single-Shell Tanks could be effectively destroyed 
by a Electrochemical Ion Exchange (Em) nitrate destruction process. The purpose of this 
technology program is to assess the ability of the electrochemical nitrate destruction process 
to treat and destroy the nitrates/nitrites contained within .the underground storage tanks. 
The successful implementation of this technology will include or eliminate the 
environmental risks due to nitrates in the low level waste form. A reduction in the volume 
of the low level waste form will require that additional cesium be removed from the waste 
and that new grout formulations be developed for higher salt concentrations. 

The nitrate destruction process will be successfully demonstrated. Technology transfer will 
be primarily from the vendor to the Hanford and other DOE sites. 

a r v ~ r n l l v ~  

lX!LIxL CHOXD CHRED 

Functional Areas, * chemical physical treatment 
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Hanford 

 pacific Northwest Laboratory 

UST ID 

nr; 264 

UST: Tank Waste procesSing Analysis 

This task will evaluate pretreatment requirements of Hanford tank waste on a tank-by-tank 
basis. Completion of this task will (1) identify the processing required for each tank to 
meet pretreatment criteria; (2) evaluate the effects of change in pretreatment criteria on 
processing requirements; and (3) optimize the deployment of distributed processes for 
pretreatment Data from other DOE-funded associated tasks will be factored into this task, 
as indicated by the UST-IDC and/or UST-ID DOE-HQ PM. 

Evaluation of premtment q k m e n t s  of Hanford tank wastes is needed. 

- l i v e  
Deliverables include Issue Project Management Plan, Preliminary Engineering Design and 
Cost Estimate report for Clean Option, technology profde for ProTech Info System, and 
Status Report. 

BDAT: NA 

- 

system analysis 
decision support 
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Emphasis on Hanford, Idaho, and Rocky Flats sites where HLW, TRU and LLW 
separations needs a currently being defined for UST and processing wastes. 

Ip; 265 

Efficient SeparationdPmesses Integrated Program (ESPIP)- 
Coordination, Program Development, and Technology Evaluation 
Tasks. 

. .  
S c w  

This task will provide the coordination, development, identification of functional 
requirements, and technology evaluation for the Efficient Separations/Processing Integrated 

In its integrating role, ESPIP will coordinate separations and waste-form packaging 
Research, Development, Demonstration, Testing, and Evaluation (RDDT&E) activities 
within the EM office of Technology Development (On>). ESPIP will interface closely 
with other OTD IDS and IPS. It will also take into account activities and needs in Waste 
Operations (WM) and Environmental Restoration (ER) as well as other DOE offices, e.g., 
Nuclear Energy, Energy Research, and the Division of Production. 

The challenge for ESPIP is to develop Separations and Waste-Form Technologies and 
Processes (SWFIP) to process and immobilize a wide spectrum of radioactive and 
hazardous defense wastes to meet environmental and societal demands without placing 
impossible demands on the Federal budget. To do this presently available technology must 
be augmented by emerging advanced technologies that show promise of a very large 
impact If advanced technologies can be used in pretreatment of high-level waste, there is a 
potential to save several billions of dollars by dramatically decreasing the volume of high- 
level waste that must be prepad  and maintained in long-term storage. At the Same time 
there is promise that the remaining low-level waste can be substantially ameliorated. 

Summarv Result/EndD oint/Deliverable; 
The IPC will monitor technical progress via monthly reports and attainment of milestones 
as defined in ESPIP 'ITps. The SWFTP technology, upon successful implementation, will 
be transferred to U.S. industry thereby increasing the U.S. competitiveness. 

BDAT: NA 

PrOgriUIl. 

other 
radionuclide Femoval 
high efficiency separation 
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UST ID 

Ip; 267 

Compact processing Unit Demonstration 
. .  

-build, and demonstrate a Compact Processing Unit for cesium ion 
exchange. The compact processing Unit for cesium ion exchange will address removal of 
cesium from Hanford tank waste supernatant. PNL will develop the specification for the 
CPU and develop a request for proposal for industry participation (i.e., the fabrication of 
the CPU). PNL will interact with SRL and industry to obtain ion exchange data necessary 
to design the Compact Processing Unit for Cesium ion exchange. Guidance and 
authorization to proceed with design and procurement specification will be issued pending 
review and approval on the Project Plan complete with project milestones. 

The demonstration of Compact Processing technology is required before a decision to 
implement compact processing for the tank waste remediation system can be justified. 

Deliverables include Issue Project Management Plan and technology profile for Protech 
Info System, specification for the CPU, request for proposal for industry participation, and 
a demonstrated Compact Processing Unit. 

Res-int/Deli& 

BIDAT: 
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*- 4698 
t . 

UST ID 

Advanced Chemical Separation: Simulation of Performance of Unit 
Operations and Systems of Such Operations proposed to effect 
Advanced Chemical Separation of Hanford Waste Streams 

This task is to develop computer submodels of chemical separation processes that are 
integrated into a total waste treatment system from remeval to the final disposition. The 
submodels will include all inputs, emissions, discharges, and products. The submodels 
will also focus on a detailed representation of waste pretreatment and separation processes. 
The submodels will be integrated into a total system model developed by W C  which will 
assess how variations in the waste separation or prematment portion of the system effect 
costs and mass balances. The total system model will also consider facility construction 
costs and decommissioning costs. 

A particular unit procesdmodifkation can be best evaluated by conducting a complete mass 
balance analysis of the whole waste treatment streams and analyzing a wide range of issues 
in plant operation. By putting the analysis in the form of computer whose component 
submodels simulate unit processes, it can be made into a systematic analytical test bed. 
This will be used to evaluate process changes ranging from minor modification to a new 
concept. Thus, it will help to save resource by discriminating effective treatment processes 
from those that look good individually but weak in an overall system's sense. 

Simulation of performance of unit operations will be conducted to wastes from the Hanford 
single shell tanks TRUEX system, UST-ID programs, and other pretreatment activities in 
support of waste management operation. 

BDAT: NA 

l i v e  

Functional A r e a  system analysis 
decision support 
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. .  

-Hanford 

Potential crosscomplex 

Ip; 27 1 

PNL Technology Specification for MWIP 

This task supports the involvement of requested PNL staff in the extensive planning, 
reviews, and systems evaluations required to continue the Mixed Waste Integrated Program 
(MWIP). The task will be combined with similar tasks at other sites to provide the 
technical staff to support OTD HQ in quantifying the extent of the mixed waste problem, 
preparing and reviewing documents, identifying specific user requirements, and developing 
a comprehensive and efficient integrated program. Ultimately, one or more integrated 
demonstrations focused on specifc mixed waste streams may be started. 

This task will help ensure that the Mixed Waste Integrated Programs meet real needs by 
making experienced PNL personnel and resources available. There will be improved 
consensus on priorities and the best options for demonstrations and programs, and the 
results achieved within the demonstrations and programs will be more widely accepted. 
Technologies developed will be transferred more easily. These benefits also translate to 
lower development and demonstration costs, and technologies will be implemented more 
rapidly. 

Resul t /F&point /Del ive 
Successful transfer of technologies among the DOE sites and with the commercial sector. 

BDAT: NA 
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CAlW 

-Pacific Northwest Laboratory 

Detection and Quantification of High-2 metals with X-Ray Fluorescence 

Employ the method of X-Ray fluorescence to the in-situ characterization of SNL 
landfill soil for heavy metals such as chromium, mercury, arsenic, lead, cadmium, and 
antimony. FY 93 activities include participation in the tests planned for December.1993, 
and improvement of the instruments capabilities by incorporation of a cryogenically cooled 
GeLi or SiLi detector in the instrument. 

Deliverables include status and final reports and preparation of the PROTECH technology 
Information Profile. 

BDAT: NA 

Are= characterization Hg,Pb,Cr,As,Sb,Cd 
monitoring 
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-Pacific Northwest Laboratory 

Ip; 273 

On-site Analysis of Metals Using ASV 

S m m w  
In collaboration with New Mexico State University, develop and demonstrate the 
effectiveness of absorptive stripping voltammetry (ASV) to determine the leachable metals 
on soils to identify inorganic contaminant source terms and plumes underlying hazardous 
and mixed waste landfills at Sandia National Laboratories. Demonstrate the ASV 
techniques in a field screening laboratory system at Sandia. 

. .  

l i v e  
Deliverables include Phase II report and completion of Pro-Tech Profile Information Form 

BDAT: NA 
- 

Are= characterization 
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Potential crosscomplex 

It& 275 

Mixed Waste Destruction (Vitrification) 

This task supports the MWIP in the Enhanced Waste Form Technical Area by applying 
vitrification to low-level mixed wastes. The task proposes development and demonstration 
of a thermal waste treatment system using a joule heated glass melter. This is planned as a 
joint effort with PNL, SRS, and LANL. 

The main objective of this effort is to assess vitrification as a "best demonstrated 
technology" for treatment of a wide range of low-level mixed waste streams. Vitrification 
process has been successfully tested for destruction of nitrates and organic compounds 
while immobilizing radionuclides and heavy metals. Joule melters, unlike incinerators, 
require no further treatment, have high volume reduction / waste minimization, and are 
adaptable to treat a wide range of wastes. Also a joule melter can be permitted as a thermal 
treatment unit under 40 CFR 264 Subpart X, avoiding problems associated with permitting 
incinerators. Finally, Testing and demonstration can be performed cost effectively with 
existing infrastructure at PNL and SRS. 

ose/Need; 
The Rocky Flats Plant (RFP) is out of compliance with the RCRA because most RFP 
mixed wastes are prohibited from land disposal, and they have been stored in violation of 
the law's storage prohibition. A FFCA between the DOE and the EPA has allowed RFP to 
continue operations with the condition that means be developed to treat the Land Disposal 
Restricted (LDR) wastes by pursuing suitable treatment technologies. 

Res-in- 
Deliverables include: 

1. Technical specifications for vitrification testing (Project Plan) 
2. End of year status report and Monthly Status Reports required by DOE-HQ. 
3. Technology transfer to private sectors. 

BDAT: HLWT INCIN 

A r e s  waste destruction & stabilization 
thermal treatment unit - high residue 
frnal form glass 
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Rocky Fl& 

-Rocky Flats 

RFP LDR Compliance Program 

Ip; 277 

Polymer Solidification 

This activity includes development and support for implementation of encapsulation 
technologies for several radioactive mixed waste forms using both thermoplastic and 
thermosetting polymers. Activities will focus on identification of compatible production- 
scale drying technologies, refrnement of a leachability model for heavy metals, evaluation 
of waste form durability, and laboratory-scale treatability studies. The current 
developmental focus is on polyethylene microencapsulation of nitrate salt waste and 
macroencapsulation of combustible debris. 

The goal of this development activity is to demonstrate the ability of polymer encapsulation 
to meet applicable RCRA, LDR, transportation and disposal site waste acceptance criteria. 

Result/E&pint/Delivea 
- Complete equipment evaluation summary - 8/93 
- Complete waste form durability study - 9/93 
- Complete treatability study summary - 9/93 
- Data sufficient to allow comparison with other candidate technologies and down-select of 
preferred technology. 

B_DAT: STABL 
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LocationsiterK-ZN-12 Plant (Oak Ridge) 

Potential crosscomplex 

IIZ; 280 

Waste Stream Diagnostics and Control for Treatment of Mixed Waste 
. .  

-1ude the following: 

1 .  Determine diagnostic requirements for mixed waste treatment. 
2. Establish performance specifications for statistical stream sampling and deternine if the 
technology is available or requires development to support mixed waste treatment needs. 
3. Initiate technology development projects to meet the needs for procesSing mixed waste; 
specifically, evaluate industrial capabilities for on-line laser, ultrasonic, and other 
appropriate diagnostics and identify selected RDDT&E targets. 
4. Demonstrate, test and evaluate the utility of instrumentation to perfom the required 
rneaSurementS and survive in the harsh environment of the processing area. 

Ose/Need; 
Some technology development for characterization of effluents, final waste forms for 
disposal, etc., will be required before a mixed waste treatment facility can be licensed to 
operate. Performing measurements during processing will ensure treatment effective in 
producing a final waste form that meets waste acceptance criteria for disposal. It will also 
improve reliability and efficiency of processing of mixed waste and help minimizing 
secondary waste. In addition, it will save cost over pulling samples and waiting for 
analysis from a centralized laboratory, and down-time is reduced by obtaining time 
measurements during processing. 

Deliverables will include: 

1. Report on diagnostic requirements for treatment of mixed waste 
2. Report on diagnostic requirements for plasma arc furnace operations 
3. Report on diagnostic requirements for sampling and diagnostics for vitrification 
operations 
4. Instrumentation plan including performance specifications for procurement of 
technology development 

BDAT: NA 

A r e a  monitoring 
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-Oak Ridge National Laboratory (x- 10) 
. . .  acdibes S m  

UST ID and USTs throughout the DOE Complex 

Ip; 281 

Comprehensive SludgdSupemate DT&E 

This task will focus on developing a comprehensive sludgdsupernate processing flowsheet 
for the contents of radioactive waste stored in USTs throughout the DOE Complex. 
Primary emphasis should be on Hanford tank waste. A meeting will be conducted at the 
Oak Ridge site in mid-November to determine the optimum path such as scope, schedule, 
and milestones. 

The UST mixed wastes treatment technologies are being identifed and demonstrated for 
feasibility. 

Deliverables will include a Project management Plan, Technology Profile for Protech Info 
System, and a comprehensive sludgdsupernate processing flowsheet. 

ResultflEndwint/Deliverabk 

BDAT: NA 

Area system analysis 
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-Oak Ridge National Laboratory (X-10) 

Potential crosscomplex 

Ip; 282 

ORNL Program Support for MWTP (New Name: Plasma Design & 
Test) 

The following tasks will be added to the existing Plasma Arc Demonstration Program: 
1. A redesign of the combustion chamber of the present Plasma test chamber at RETECH 
Co., Ukiah, CA, for full barrel addition. 
2. Mod@ the offgas system to include sampling capability and off gas treatment testing. 
During the testing phase, enhanced emissions data will be obtained. 
3. A test plan with data requirements will be written. This test plan will be coordinated 
with the Waste des t ruc t iodStabion  and Off Gas Treatment Technical Support Group 
Leaders and reviewed at HQ by the MWTP Program Manager. 
4. The test will be performed in accordance with the test plan and a report will be 
provided. 
5. The design of a prototype plasma system will be accelerated and data requirements will 
be factored into the test program. 

PuDoseMeed; 
There is no EM-30 plasma work supporting the National Mixed Waste Program or the 
Mixed Waste Treatment Project. This technology would replace one or more thermal units 
in the baseline prototype treatment plant. The advantages of this technology over the 
baseline technology: 
1 .  Generates stable metal and inert slag (glass) waste forms from mixed wastes 
without further treatment. 
2. Provides a technology that will minimize waste characterization and pretreatment 
requirements, minimizing opening waste containers. 
3. Demonstrates an omnivorous technology that could replace several thermal 
technologies in the Mixed Waste Treatment Plant baseline, minimizing waste interfaces and 
transfers, thus increasing the reliability and availability of the plant. 
4. Increases the thruput without enlarging the process footprint. 

S U m m q  Rggdt/EndDoint /Deh'a  
Deliverables include 
1) Modification design, 
2) New test equipment, 
3) Test Plan, and 
4) Test Report 

BDAT: INCIN 

Functional Areas, - waste destruction & stabilization 
1 ,, thermal treatment unit - high residue 

final form glass 
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LocationK-ZN-12 Plant (Oak Ridge) 

Potential crosscomplex 

” Problem-Directed Chemical Characterization - Rapid Response (Laser 
Rangefinder Add-on) 

Support the Characterization IP in the development of a coherent laser range sensing 
system for application to topological surface characterization. The coherent laser 
rangefmder shall be developed in concert with NASA through an interagency agreement. 
ORNL support shall include deffition of application requirements, technical assistance to 
NASA in the form of feasibility analysis and design reviews, coordination and integration 
of this development effort with related Sensor system developments funded through the 
OTD Robotics IP. 

..( 

c 
.* 

\ 

Result/Endooint/Delive e 
Deliverables include Project QA evaluation, CLR performance requirements specification, 
and FY 93 technical status summary report. < 

BDAT: NA 
i, 

characterization L 
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-Oak Ridge National Laboratory (X- 10) 

UST ID 

Ip; 284 

Radioactive Sodium Nitrate Waste Tnxtment 

USTs at Hanford contain large amounts of highly alkaline, nitrate based liquid wastes 
which are classified as mixed To remediate the UST mixed wastes the liquid phase will be 
placed in grout and the acid-washed solid (TRUEX process) in glass. In this task, the 
nitrate component will be reduced to ammonia, and the nitrate concentration will be below 
drinking water standards. The radioactive species such as PU and Sr will be trapped in the 
solid phase during the reduction. However, Cs present in solution may require 
decontamination by selective adsorption on a hexacyanoferrate salt. 

Nitrate is a difficult environmental problem due to its high mobility and the presence of a 
large quantity of sodium nitrate at various DOE facilities. This technology will introduce a 
simple process for the complete conversion of nitrate to gaseous ammonia while eliminating 
the production of sodium hydroxide. In addition, the solid remaining is in inert waste form 
and free of nitrate. The process is self heating, amenable to control, and cheaper to 
process. The process is conceptually superior to vitrification since high temperature is not 
required; It is also conceptually superior to grout since more than 50 volume percent 
reduction can be obtained. 

Result/Endoointn>elive& 
The denitration process will reduce the nitrate concentration of Hanford SST wastes to 
below 44 ppm. Also, bench-top implementation and pilot-scale operation will be 
demonstrated. 

BDAT: CHRED 

Funchonal Areas, * chemical physical treatment 
removal of problem constituents 
material recycle 
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-Nevada Test Sites 

Potential crosscomplex 

Ip; 285 

Associated Particle Imaging (MI) Development 

The Associated Particle Imaging (MI) system is a nonintrusive technique to identify and 
characterize the contents of d e d  barrels and other closed containers in which the contents 
are poorly known. 

This project requires the design, development and production of a reliable, long-lived, 
sealed-tube neutron generator (STNG) to produce the fast (14 MeV) neutrons and 
associated alpha particles that dynamically collimate the neutrons to enable construction of 
the images. New approaches to the alpha detection will be investigated with two 
objectives: a substantial increase in the speed of response and an increase in the maximum 
counting rate. Software techniques will be developed to enhance image quality without the 
necessity to make hardware changes. 

Pumse/Need; 
The API system is an active, nonintrusive, single-side neutron-based interrogation system 
that will permit analysis for target materials of interest; to identify their chemical 
compositions and display them in moderate resolution in a three dimension format. 

Res-t/Delivea 
Deliverables include the STNG/HVPS subsystem and a van modified for API. 

BDAT: NA 
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Cross C- 

-Nevada Test Sites 

Potential crosscomplex 

287 

Remote Sensing Systems Development 

Existing remote sensing systems (both nuclear and non-nuclear) and their associated 
processing techniques will be evaluated and optimized to address site characterization and 
monitoring needs. 
Integration of remote sensing data with geographic information systems will also be 
developed. Comprehensive technology reviews will be undertaken to identify new sensors 
for characterizing both radioactive and non-radioactive contaminants as well as their 
environmental effects. Promising approaches will be pursued and developed. 

The focus of this project is the coordinated development and evaluation of existing sensor 
systems and new remote sensing technologies for environmental restoration and waste 
management applications. Airborne remote sensing systems are useful for surface and 
subsurface characterization studies. Airborne studies permit rapid, high resolution, non- 
intrusive thorough coverage of large areas. Potential applications exist at all DOE sites. 

Res-livm 
The Multispectral Scanner Application and Calibration will be improved, and Imaging 
Spectrometer will be developed. The Resolution Gamma will be developed, and the 
subsurface mapping will be developed. 

- 

BDAT: NA 

characterization 
characterization, monitoring & assay 
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t Site: Cross ComDle3 

Potential cross-complex 

Ip; 293 

Buried Waste Integrated Demonstration Thermal Kinetic Process 
Studies 

. .  scnr>tlon: 
This project support three TI'P subtasks: 1) understanding of the behavior of transuranic 
radionuclides and heavy metals within the melt, 2) identification of ex situ vitrification 
technical issues facing technology application to Subsurface Disposal Area buried waste 
forms, and 3) study of Vaporkquid transport phenomena during in situ vitrification (ISV). 
To meet these objectives, a simultaneous analytical modeling effort and supportive 
experimental effort are planned. 

ViMication (ex situ and in 
treatment of buried wastes. 

situ) is being considered as a potential remedial technology for 
The resultant waste form has been shown to be extremely 

durable and leach resistance. Vitrification is particularly effective for the treatment of toxic 
metals and radionuclides. Unlike organic and other inorganic contaminants, metals cannot 
be destroyed. Therefore, the ability of the vitrification waste form to immobilize these 
hazardous elements is very important in reducing the exposure potential to the environment. 

The ISV technology could result in a significant cost savings for remediation of selected 
DOE contaminated sites. Additional cost savings could result from other applications such 
as buried waste processing. The phenomenological understanding resulting from this work 
can be applied to other ISV remediation applications. 

-liverable; 

Deliverables include 

1 Prepare Technology Profile for ProTech Information 
2 TRU Melt Release Phenomena Letter Report 
3 Final Report on ISV Lab Test Series 1 - Vapor Release Study 
4 Modified Computer Code Modeling ISV Vapor Release Phenomena Report 
5 Parametric Studies Report on ISV Melt Pressurization using TOUGH 
6 ISV Laboratory Test Report Confirming the Use of TOUGH in Resolving ISV Melt 
Pressurization Issues 
7 Preparation of Closure Report for Melt Pressurization Potential 

System 

BDAT: HLW 

Functional Areas ; final form 
system analysis 
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4695 

S a v m  River 

-L,os Alamos National Laboratory 
... acdih- 

VOC in Non-Arid Soils ID 

Ip; 295 

Cold Plasma Destruction of Savannah River Off-Gas VOCs 

Demonstration of silent discharge plasma (SDP) technology as an effective means of 
destroying gaseous-based hazardous organic wastes (viz. VOCs) at the Savannah River 
Site (SRS) and to perform a technology demonstration in the field at SRS. The goal for the 
field demonstration is to treat a waste stream containing VOCs at 100 ppm concentrations at 
a flow rate in the range 200 - 500 SCFH. In cooperation with EPRI, we would conduct a 
parallel effort to apply this cold plasma waste treatment technology to a small-scale 
industrial field demonstration (e.g. a small manufacmr in Southern Califomia). 

The off-gas treatment portion of Phase II of the Savannah River Site Integrated 
Demonstration deais with hazardous organic wastes, or volatile organic compounds 
(VOCs) which arise from off-gases liberated from the arid soil and the groundwater. 
Present waste treatment technologies (such as incineration or carbon absorption) suffer 
from lack of public acceptance, degree of destruction, or ability to minimize the frnal waste 
stream. In laboratory tests, cold (or non-equilibrium) plasmas, specifically the Silent 
Discharge Plasma (SDP), have demonstrated their effectiveness in destroying hazardous 
organic wastes, particularly chlorocarbons. 

Upon successful demonstration at SRS, the process will be ready for technology 
integration and commercialization. 

-Result/Endooint/Deliv- 

,BDAT. INCIN 

Funchonal * waste destruction & stabilization 
alternative organic destruction - low concentration 
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Cross CornDlelr 

Potential crosscomplex 

3D, 1CBC Seismic: Three-Dimensional, One- and Three-Component 
Reflection Seismic for Non-Intrusive Characterization of Environmental 
Restoration Sites 

The objective of this task is to demonstrate the effectiveness of three-dimensional, one- and 
threecomponent reflection seismic data for the non-intrusive characterization of 
environmental restoration sties. Waste pit boundary locations, waste volume 
characterization and dstratigraphy/structure that affect contaminate plume migration can 
be identifed through analyses of seismic wave attributes. 

The reflection seismic technique is by far the most advanced technique used for 
hydrocarbon exploration. It has seen more applications recently for shallow exploration 
purposes due to the increased availability of instrumentation, data processing, and data 
interpretation software suitable for the particular problems encountered in the near-surface 
region. In addition, the combination of multi-dimensional and multicomponent data 
creates a matrix which contains considerable more information about the subsurface. The 
Reservoir Characterization Project (RCP) at the Colorado School of Mines (CSM) was 
initiated for multicomponent seismology research applications to reservoir characterization, 
especially fractured reservoirs. 

While environmental restoration sites are not hydrocarbon nor coalbed reservoirs, the 
3D/X seismic technology used for the definition of the latter can be extended to such sites. 

in,terpretation will also be preparkd. 

Functiod A r e a  characterization 
containment 
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: Savannah &vet 

-Argonne National Laboratory East 

-acilities Supported; 
VOC in Non-Arid Soils ID 

nr; 302 

Pulsed Ultraviolet hd ia t ion  Gas-Tmtment Technology 
. .  

s c m  
The objective of this project is to develop and demonstrate an advanced pulsed ultraviolet 
0 irradiation process for effective destruction of chlorinated volatile organic compounds 
(VOCs) in the effluent gas from the soil vaporextraction system at the SR site. The project 
consists of three main tasks: site preparation, demonstration tests, and technical support. 

Results from the Ilecently completed Phase I of the soilcleanup Integrated Demonstration 
project at the Savannah River (SR) site indicate the need for an effective treatment for off- 
gas generated from directional boring activities. 

arv R e s u l f l h d - h v e  
Final Technology Evaluation Report on this technology will be prepared. 

B!xL INCIN 

Functional A r e a  waste destruction & stabilization 
alternative organic destruction - low concentration 
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River 

VOC in Non-Arid Soils ID 

Ip; 305 

Soil Bioreactor Studies 

Samples of contaminated soil and groundwater from the Savannah River site will be 
obtained and microbial degradation evaluated in differentid soil bioreactors developed at the 
INEL. Assessments of the potential and time-scale in-situ bioremediation of 
trichloroethylene (TCE) by indigenous bacteria will be estimated by observing the 
biodegradation within the differential bioreactors. Nutrient limitations (principally nitrate 
and methane) will be studied for their effect on process rate. By establishing the kinetics of 
growth and biodegradation, recommendations will be made concerning nutrient delivery 
(e.g., pulsing) requirements. During FY-1993, the effects of subsurface heterogeneities 
will be assessed for their impact on the in-situ tmtment process. The FY- 1992 effort is 
jointly supported by this TIT as well as SR-0566AA. 

BDAT: BIODG 

onal Area waste destruction & stabilization 
alternative organic destruction - high concentration 
other 
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-Pacific Northwest Laboratory 

VOC in Non-Axid Soils ID 

Ip; 313 

High Energy Corona for Destruction of VOCs in procesS Off-Gases 

The scope and objective of this task is to develop and conduct field tests on a prototype off- 
gas treatment unit capable of treating 5 scfm or greater quantities of water-saturated off gas 
containing up to a total 500 ppmv of trichloroethylene (TCE) and perchloroethylene 
(PCE). 

The objectives of the proposed task will be accomplished in three stages. In the fvst stage, 
the best design embodiment for off-gas treatment will be determined. In the second stage, 
the prototype off-gas treatment unit will be designed, built, and tested to obtain baseline 
performance data. The third stage will involve the actual field implementation and testing 
of the prototype unit 

The prototype will represent an innovative, highenergy corona technology to completely 
oxidize the volatile organic compounds (VOC) with no further treatment required, other 
than acid-gas scrubbing (if effluent HC1 levels require this). The advantages of the 
delivered system would include eliminating need for external off-gas heating, cooling, or 
drying. There will also be no need for additives, catalyst, sorbents or any regenerables. It 
will also consume low energy. 

Res- 
A final summary report will be submitted at the end of the task. 

BDATT: INCIN 

Funchond Ate& waste destruction & stabilizarion 
alternative organic destruction - low concentration 
offgas technology 

? BB - 190 April 1993 



- 4695 

C o m p b  

~ K - 2 5 / Y -  12 Plant (Oak Ridge) 

Potential crosscomplex 

Ip; 318 

In Situ Detection of Organics, Demo Support 

The objective of this continuing demonstration related project is to fully evaluate and field 
test fiber-optic sensors (optrodes) for in-situ monitoring of contaminant species in ground 
water. As a part of this demonstration related project, a protocol for using in-situ fiber- 
optic sensors for vadose and aqueous-phase measurements will be developed. This will 
q u i r e  the development of field-portable fiber-optic instrumentation. It will also require 
developing test procedures for in-situ measurements and testing the optrodes under real 
world conditions to determine their limitations. Successful sensors will be moved to site- 
directed applications or integrated demonstration projects. 

The main purpose is to determine the limitations of the devices under actual field conditions 
and use this information to improve the sensors and instrumentation. 

BDAT: NA 
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4695 

te: Savannah h v a  

-site:nce Livennore National Laboratory 

es Sldpported; 
VOC in Non-Arid Soils ID 

Fiber Optic Sensor and Analysis for the Integrated Demonstration for 
Cleanup of Soils and Groundwater in Non-Arid Sites 

The Integrated Demonstration at the SRS has been chosen as the initial location for fxld 
demonstration of UNL fiber sensor technology. Sensors and instrumentation that are 
significantly into, or through, the development stage will be evaluated as to their 
applicability to the SRS. Initial target compounds will be volatile organic solvents and 
fuels. The LLNL TCE sensor has established sensitivity at below drinking water standard 
and has been engineered for field testing. Consequently, it will be the focus of FY 92 and 
93 activities at SRS. It is anticipated that a second generation TCE sensor will be ready for 
field testing by late FY 92. Three sensor placement modalities will be evaluated (1) 
screened vadose zone well implant, (2) direct well-water implant and (3) penetrometer 
placement 

Sensors and instrumentation that are significantly into, or through, the development stage 
will be evaluated as to their applicability to the SRS. Initial target compounds will be 
volatile organic compounds (solvents and fuels). 

ResultEndD&j/Delive& 
The on-demand TCE sensor will be demonstrated. 

P U n > O s e M e e a ;  

BDAT: NA 

Funcnonal Areas ; characterization 
monitoring 
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Savannah River 

-Oak Ridge National Laboratory (x-10) 

Ip; 32 1 

TCE/PCE VEGETATION DEMONSTRATION 

The general objective of this task is to demonstrate two innovative technologies (tasks) with 
potential for application to the DOE-DP waste management program. 

Task 1 is to demonstrate the utility of using vegetation to enhance a microbial community in 
surface soils capable of rapid degradation of TCE and PCE. This technology is applicable 
to a variety of hydrocarbon contaminants, when they axe confined to shallow sediments. It 
has the advantages of being low cost, resulting in complete degradation on site and being 
aesthetically pleasing. 

Task 2 is concerned with the demonstration of a large scale continuous flow fermenter 
(bioreactor) for the treatment of TCE and FCE. This technology has the advantages of 
creating on site degradation, terminal destruction, and being environmentally sound and 
cost effective. Cost effectiveness modeling has shown that this technology will save at 
least 40-60% over conventional air stripping/activated carbon adsorption. Additional 
savings and efficiencies will be realized when compared to air stripping by the degradation 
of less volatile compounds by the bioreactor. 

PUlDO&&& 
The specific goal is to develop and implement an environmental project for demonstrating / 
evaluating the potential of 1) in situ bioreclamation for cleanup of shallow subsurface 
contamination and 2) bioreactor biomlamation for cleanup of deep subsurface 
contamination from disposal of chlorinated hydrocarbons in unlined waste disposal 
facilities. -- - ~ 

--  - -~ _ _  ___-_ ~~ 

Summary Resu 1tEndoo int/Deliverable; 
The two technologies will be tested and evaluated. 

BDAT: BIODG 
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-Savannah River 

es S- 
VOC in Non-Axid Soils ID 

Integrated Demonstration for Cleanup of Organics in Soils and at Non 
Arid Sites; Of€Gas Treatment 

The scope of the project includes demonstration and assessment of the efficiency and cost 
effectiveness of several innovative destructive or hybrid off-gas treatment systems at a cost 
of approximately $150K per system. Classes of technologies to be demonstrated include 
catalytic, biological, electrochemical, electrical, and carbon regenerating systems. The 
technologies that will be tested during FY92 for Phase I m: steam regeneration of 
activated carbon, gas-phase biomtor ,  membrane separation, high-energy corona, 
photocatalytic destruction, and thermal catalytic destruction. 

-ous chlorinated solvents at DOE facilities need to be treated in 
order to comply with existing regulations. The classes of treatment for remediation of 
chlorinated solvents include systems that solely capture! contaminants, systems that destroy 
contaminants directly in the off-gas stream, and hybrid systems that combine capture with 
destruction. Existing remediation systems pass off-gas streams from an airstripper through 
activated carbon. Cost effective systems based on on-site destruction of contaminants are 
clearly preferable because they do not produce a hazardous remedial waste. These 
technologies used in conjunction with air stripping or vacuum extraction have the potential 
to reduce the cost and increase the effectiveness of future remediation at contaminated sites. 

Res-t/Delive 
The technologies will be tested and evaluated. 

BDAT; CARBN INCIN BIODG CHOXD 

Functional Areas; offgas technology 
alternative organic destruction - low concentration 
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cam 
-Idaho 

Potential cross-complex 

In Situ Secondary Ion Mass Spectrometry (SIMS) Analysis: 
Development and Evaluation of a Transportable Ion Trap SIMS 
Instrument for the Direct Analysis of Low Volatile Organic Compounds 

This program will develop a laboratory-based, transportable instrument which combines 
new SIMS technology developed at the INEL with an ion trap mass spectrometer. This 
instrument will have the capability to analyze low- or non-volatile organic materials such as 
chelating agents, complexing agents and their metal complexes. It will be able to function 
on-site, require no sample preparation, produce no laboratory waste, and will be cost 
effective based on rapid analysis time, and moderate instrument cost. These attributes will 
facilitate activities such as definition of plume boundaries, and analysis of exhumed 
samples like rocks and waste containers. 

U and h are difficult to detect because they have low alpha activity, and their only photon 
emission is weak X-rays; hence, analyses are time consuming and expensive. The 
detection of complexing and chelating agents may be a useful indication of the possible 
presence of U and h, with substantially reduced cost and effort compared to the detection 
of Pu itself. Newly-developed SIMS technology has been shown to be effective for the 
analysis of organophosphorus compounds adsorbed onto a variety of surfaces. 

Summary Result&&~&Deliv& 
If the results of these studies are promising, then an IT SIMS will be constructed and tested 
in the laboratory. If these tests are positive, a transportable IT SIMS will be constructed 
and-testedAkliverables-will include technology-status report-on-component design and - -- 

testing and complete the requirements document for a field-portable unit. 

BDAT. NA 

nal Area  characterization 
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UST ID 

33 1 

Biological Destruction of Tank Wastes 

In the absence of oxygen, many naturally-OccUning bacteria have the ability to reduce 
nitrate to nitrogen gas. In this task existing biotechnology processes will be adapted for 
use to remediate nitrate salts presently buried or stored as waste within the Department of 
Energy complex. It is observed that microbes were capable of denitrification under 
conditions of salt concentrations up to 4 Molar (sodium plus potassium) with acetic and 
phosphoric acids as the only added nutrients. This observation was critical to the 
development of a cost effective bioproces, and continuation of this effon 

The purpose of this project is to demonstrate the feasibility of a biological process for the 
remediation of selected nitrate wastes from the storage tanks at the Hanford site. 
Remediation includes both microbial reduction of nitrates to N2 (denitrification) and 
separation of the radionudidelheavy metal constituents by a combination of precipitation 
and adsorption on the biomass (biosorption). 

Biological nitrate reduction can be accomplished in closed-loop systems with little materials 
handling and at ambient temperature and pressure. If radionuclides are present, most will 
absorb on the bacteria and the volume can be reduced by ashing. Thus, the mixed 
nitratelradionuclide waste can potentially be separated into a non-hazardous salt waste and a 
small volume of low-level radioactive waste. 

R e s v l i v e *  
A project management plan (PMP) and a revised lTP  including the detailed agreed to 
within the PMP will be prepared. 

BDAT, BIODG 
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Cross Co- 

Originally, a demonstration of this technology was scheduled to be done at ANL on 
laboratory effluent streams. The Air Force is now pushing for a groundwater 
decontamination at an Air Force site. 

Ip; 334 

DECONTAMINATION OF PROCESS STREAMS/GROUNDWATER 
CONTAINING VOLATILE ORGANIC COMPOUNDS 

This joint DOE/USAF/ANIJHoechst Celanese effort will develop and demonstrate an 
innovative solvent-extraction membrane process for recovering dilute (ppb) volatile organic 
compounds (VOCs) from water and air streams. The VOCs studied will include 
chlorocarbons and hydrocarbons specific to DOE and USAF waste minimization and 
remediation needs. The process uses two unit operations, membrane-assisted solvent 
extraction (MASX) and membrane-assisted distillation stripping (MADS). The MASX 
process extracts dilute VOCs from water using a natural oil solvent such as sunflower oil. 
The MADS process recovers the natural oil solvent and concentrates the VOCs for 
destruction or reuse. Argonne's early tasks in this program will concentrate on obtaining 
the thermodynamic, hydraulic, and mass transfer data for operating the MASX/MADS. 
Hoechst Celanese will develop the membrane-module prototypes for testing MASX and 
MADS. These prototype modules will be evaluated at Argonne and used in a field 
demonstration at Argonne to remove VOCs from a loo0 gaVday (-40oO Uday) 
contaminated waste water stream. Our goal is to demonstrate this MASX/MADS 
technology in the fEld and obtain operating data to commercializ large-scale membrane 
modules based on prototype module performance. Use of the technology for removing 
VOCs from process air streams will also be investigated. 

ntratesYOCs as they are-removed fromgro-undwa@cand-- ___ __ - - 

process streams. Modular design allows sizing unit to the job--whether its changing feed 
throughput (modules set in parallel) or need for higher decontamination factors (modules 
put in series). Units can be transported from site to site as they are needed. The VOCs are 
removed from salts in the groundwater, eliminating the problem of ferric hydroxide fouling 
of the units (iron will remain in the reduced state). 

We are in the R&D stage. In FY-92 the thermodynamic viability of the process was 
shown. In FY 1993 a lab-scale demonstration will be completed with a field demonstration 
in FY 1994. Commercialization of the process will begin after the field demonstration in 
FY 94. 

tlEndpQhtatlDeliver&lg 

BDAT: RORGS 

Functional Area  * chemical physical treatment 
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-Argonne National Laboratory East 

Argonne's Waste Management Operations, processing of plutonium-containing TRU waste 
solutions for Waste Management Operations at Argonne National Laboratory. This 
program supports the program titled "TRLJEX Technology-Based Development", A D S  No. 
CH-A- 1061-00. 

Ip; 336 

Processing of New Brunswick Laboratory Plutonium Wastes 

Analytical residues solutions have been accumulating at the New Brunswick Laboratory 
and at Argonne National Laboratory. These residues contain approximately 120 grams 
plutonium plus other TRU elements in various acid concentrations. This program is 
designed to treat these wastes, converting the liquid to a nonTRU waste that can be 
disposed of. The recovered plutonium will be converted to metal and returned to DOE. 
This program will show the applicability of the TRLJEX process for treating "real" wastes, 
and will demonstrate the applicability of the Generic TRUEX model in designing 
flowsheets. 

Ose/Need; 
There is currently no disposal method for these wastes. This program is designed to treat 
these wastes, converting the liquid to a nonTRU waste that can be disposed of. The 
recovered plutonium will be converted to metal and returned to DOE. There is a signifcant 
cost benefit to removing TRU components from the waste. If the TRU concentration can 
be reduced to less than 100 nCi/g, then disposal of the waste in deep underground 
repositories is not needed. Disposal can be accomplished as grout in shallow underground 
storage vaults. Demonstration of the TRUEX process on these waste solutions shows the 
applicability of this process for processing TRU wastes at Hanford, Los Alamos, Idaho, 
and Rocky Flats. TRUEX is the base technology for processing wastes in the 
underground storage tanks at Hanford, Washington. 

Summarv Result/EndDoint/Deliverable; 
Endpoint of this program is the successful processing of all six batches of waste, and the 
return of the separated plutonium to the DOE defense complex. Demonstration of the 
TRUEX process on these waste solutions shows the applicability of this process for 
processing TRU wastes at Hanford, Los Alamos, Idaho, and Rocky Flats. 

W n a l  a chemical physical treatment 
high efficiency separation 
removal of problem constituents 
material recycle 
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e Nanonal I aboratorv E& 

-Argonne National Laboratory East 

Argonne's Waste Management Operations, Building 306 
s SuDDorted: 

Ip; 337 

Preparation of a Preliminary Waste Treatment Plan and Installation of a 
Filtration System for nonTRU Mixed Waste 

Demonstrate the treatment of mixed wastes that contain both toxic/hazardous metals and 
radioactive components. Pretreatment includes precipitation of RCRA metals, thereby 
generating a filtrate that contains metal concentrations below levels specified by RCRA. 
The amount of RCRA concentrate in the evaporator bottoms will be reduced. 

At this &=e does not have any method approved and permitted for processing 
wastes containing RCRA-metals. This process will provide that capability. The chemistry 
and equipment being incorporated into this treatment facility are described in the literature, 
but what we are doing is putting the system together to treat a variety of waste streams. 
This project directly supports Waste Management Operations, Argonne National 
Laboratory. 

Both the pretreatment process and the filtration equipment setup are currently in the final 
design stages. Some of the equipment for the filter skid has been purchased A draft of a 
preliminary treatment plan will be prepared, the design of a filtration system that can 
remove solids from a variety of mixed-waste slurries will be completed, and a feasibility 
study will begin. The current schedule is to have the filter skid installed and operable in 
Building 306 in 1993. The design of the pretreatment facility was completed by April 
1993. These systems will have been designed specifcally for treating nonTRU mixed 

may ask to permit this process. 

eed; 

Summarv R~ult@aQbmliverabk 

-~ - -wastes-A_treatabili!-study will &gin in 1993. If the technology is demonstrated, ANL ~- _ _  

BDAT: PRECP 

chemical physical treatment 
removal of problem constituents 
flocculatiodprecipita tion 
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WEDF 

Ip; 339 

Elemental menmy amalgamation 

Bench scale tests will provide parameters to develop a Jl-scale amalgamation process for 
treating radioactively contaminated mercury. Various parameters relating to the 
amalgamation process have been tested using commercial grade mercury. In second test 
actual waste was treated in order to confum the utility of techniques developed in the first 
series of tests. 

m k A  speciiied treatment for mercury. The processing parameters 
needed to be developed. 

Obtain DOEID approval to commence operations per the Non-Incinerable Mixed Waste 
Treatment Plan. 

int/Delive& 

chemical physical treatment 
final form (mercury stabilization) 
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WEDF 

Ip; 340 

Treatment of mixed heavy metal waste 

A two step ion exchange (cation and anion) process has been demonstrated at the bench 
scale. A variety of process parameters such as ionic strength, relative ionic concentrations, 
temperatures, etc. will be assessed in the pilot scale demonstrations. 

There is a need to remove heavy metals from a variety of aqueous streams. 
O d N d  

l i v e  
The ion exchange full scale pilot tests will be complete 7/93 and treatment operations are 
expected to begin in 8/93. 

BDAT: RMELZ 

e chemical physical treatment 
removal of problem constituents 
ion exchange 
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WEDF 

n2 341 

Lead macroencapsulation (Support of the Radioactive Waste 
Management Complex (RWMC)) 

The RCRA requirements for the disposal of lead specify macroencapsulation in a contact 
encapsulant. This development effort is directed toward the demonstration of the 
effectiveness of a polymeric coating as the encapsulant. 

The need is to provide a waste form that is consistent with the macro- encapsulation 
quirements for lead. 

liv- 
Submit a report and recommendations based on completed tests to DOE, EPA, and DOR. 

BDAT: MACRO 

f ina lom 
lead tnxtmentkecycle 
final form-grout or macroencapsulation 
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WEDF 

Ip; 342 

Sulfur polymer cement immobilization 

Sulfur polymer cement is a thermoplastic that, as a construction cement, has demonstrated 
its ability to survive for years in acids and salts that destroy or severely damage hydraulic 
cements. This effort has focused on the solidification and stabilization of radioactive 
wastes for treatment of incinerator ash which contains heavy metals that have been oxidized 
and readily combine with sulfur polymer cement to form metal sulfides and sulfates. 

There will be a need to create an LDR comDatible waste form for low level ash from the 
incinerator. 

U l t / D e S V a  
Develop a sulfur polymer cement demonstration work plan (6/1/9 1) 

BDAT: STABL 

Func- f d f o r m  
final form-grout or macro-encapsulation 
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RWMC 

Ip; 343 

Iron enriched basalt (IEB) waste forms and processing 

The class of high temperature ferro-alumina-silicate gladceramic materials referred to as 
IEB is being investigated as a means of long term immobilization of alpha and toxic metal 
contaminated MLLW. The contaminated soils and wastes at INEL naturally yield a form 
of IEB when melted. Bench scale crucible and high temperature melter tests are being 
performed to provide additional data needed to determine and optimize final waste form 
performance and processing conditions and capability over the range of potential input 
waste conditions. 

The alpha and toxic metal contaminated MLLW at INEL will q u i r e  an immobilization 
waste form which will pas TCLP requirements. 

ResultEBspointlDeliv- 
The results of these studies will be IEB material performance data, comparisons to other 
candidate waste forms, melter processing conditiodrequirements, controlling parameters 
as well as recommendations for process selection and design. 

l2DAz STABL 

finalform 
final form glass 

, 
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-Idaho 

ICPP 

Ip; 344 

Immobilization of calcine HLW 

Fkceses are being evaluated in which the calcine is ,nmobilized in a glass ceramic waste 
form. This waste form is more dense than borosilicate glass and is capable of higher waste 
loadings, reducing the volume produced for final disposal. The process parameters and 
formulations are being optimized in these studies. 

The calcined HLW does not meet LDR criteria and must be immobilized for disposal in a 
licensed facility. 

l l l t / k l l V o g  
The preliminary fluorinel-sodium glass-ceramic waste form will be complete. Preliminary 
reports concerning the phosphate additive for the flourinel-sodium waste form and the 
waste form development for zirconia calcine will be complete. 

BDAT: HLvlT 

o n a l h x  finalform 
final form glass 
final form ceramic 
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ICPP 

Ip; 345 

Treatment of sodium-bearing HLLW 

A number of methods are being examined for processing sodium-bearing radioactive liquid 
waste. Among .these are calcination with additives, direct immobilization, freeze 
crystallization, solvent extraction, ion exchange, and others. 

The sodium-bearing radioactive liquid waste does not meet LDR criteria and must be 
treated. 

ReSult/Endwint/Delivetable: 
At least four waste processing methods will be chosen for further investigation. 

BT)ATT: STABL RMETL HLVIT 

frnalfom 
removal of problem constituents 
rreatment 
chemical physical treatment 
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C o m p b  

-Hanford 

Ip; 346 

Reverse osmosis studies 

The range of concentrations which can be effectively txeated using this technique are being 
investigated. This will be one of the first processes in the chain and will be designed to 
reduce the concentration of species reaching the ion exchange columns. The ion exchange 
resins will have concentration ranges and pH ranges over which they will operate the most 
efficiently. It will be necessary for the reverse osmosis unit to provide concentrations and 
pH's within this range. This will also extend the life of the columns. 

The LETF will be a multistage treatment facility. In order to extend the life or times 
between recharging of the latter processing stages, it is necessary to remove high 
concentration contaminants. 

lnt/DehV& 
The results of these tests will be a definition of the operating envelope for the reverse 
osmosis unit. 

BDA'li: RMETL 

chemical physical treatment 
radionuclide removal 
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-Hanford 

Ip; 347 

W photolysis 

W photolysis is being studied as a means to destroy organics in the incoming aqueous 
streams that the LETF will treat. This treatment method is more efficient and cheaper than 
ozonolysis. The range of concentrations and treatment rata are being determined. This is 
another of the pretreatment technologies in the process stream. 

This will be the only part of the treatment train which will deal with organic contaminants. 

The results of these tests will be a definition of the operating envelope for the W 
photolysis unit. 

liv- 

waste destruction & stabilization 
primary organic destruction - high concentration 
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Tank waste treatment evaporator final aqueous treatment 

Ip; 348 

IonExchange 
. .  

Ion e x c h - a n ! t h e  final purification step in the aqueous treatment chain. This step 
will reduce the hazardous metal and radionuclide concentrations below the drinking water 
standard requirements. The tank waste treatment evaporator is expected to produce 
streams of varying concentrations of varying constituents. It will be necessary to 
understand the acceptable operating ranges for the resin when processing these materials. 

This is the final stage in the treatment process. It has to provide the metals and radionuclide 
removal efficiencies that will bring the effluent into compliance with applicable standards. 

Resu1t.E ndDoint/Deh 'verable; 
The results of these tests will be a definition of the operating envelope for the ion exchange 
process. 

BDAT: 
a chemical physical treatment 

removal of problem constituents 
ion exchange 
radionuclide removal 
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-Savannah River 

es S- 
Savannah River Site M Area Electropding Sludge Treatability Study 

Ip; 349 

Immobilization studies 
. .  

SCnDha 
Grout and vitrification are currently being examined as the best means of immobilization. 
The bench testing will deliver waste forms that pass TCLP and will produce cost data to 
allow a choice between the two methods. Grout and borosilicate forms have already been 
demonstrated to pass the TCLP. 

A treatment method is needed to provide an acceptable waste form for disposal in vaults. 
The method will be one that will allow a commercial vendor to bring temporary treatment 
facilities on site, mat the inventory of material, and remove the treatment facilities when all 
of the material has been immobilized. 

~ u l t E ~ i n V J k l i ~  
The result of this study will be a waste form recommendation choosing between grout and 
vitrifkation with demonstrations of the performance of the chosen form. 

EDAE HLWT STABL 

finaform 

final form-grout or macroencapsulation 
final form glass 
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Savannah River 

-Savannah River 

RopramdFacilities SllpDorted; 
M U W  Laboratory Drain Storage Tank Treatment Capacity Development. 

Ip; 350 

&gram Title; Electron beam treatment of MLLW 

Electron-beams are being evaluated as a treatment technology which destroys the organic 
components (the benzene and benzene derivatives) of the mixture in the tank, The method 
has shown the ability to destroy organics up to the solubility limit of the organics in water, 
may be applicable to a wide variety of DOE waste streams, and is cheaper than ozonolysis. 
The technology will been demonstrated at the pilot plant level. 

Laboratory MLLW liquids containing benzene, benzene derivatives and natural uranium are 
held in a laboratory drain storage tank. 

Summaw Resu It/EndDoint/DeliverabIe; 
A final report detailing the performance in the 4OOO gal treatment test will be delivered in 
fall of 1993. These data will be the basis for the design of a treatment facility. 

BDAT: WTRRX 

Funcbonal a * waste destruction & stabilization 
alternative organic destruction - high concentration 
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S a v m  Riva 

 savannah River 

CIF 

Ip; 35 1 

Waste form evaluation 

A development program is being carried out to stabilize CIF blowdown solids in a waste 
form that will pass TCLP. Vitrification, thermoplastic, and cement are being evaluated as 
immobilization media 

-down ash will contain radioactive components in association with hazardous 
metals and will be a mixed waste. The ash will need to be stabilized in a form that will pass 
TCLP requirements. 

Bench scale testing, which is scheduled to be completed by 9/93, is expected to provide 
performance data upon which to base decisions on which form or forms to take to the pilot 
phase of development 

BDAT: HLW STABL MACRO 

OSe/NCX& 

Result/Endooint/Deliva 

finalform 

final form-grout or macroencapsulation 
final form glass 
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Savannah River 

-Savannah River 
. . .  rams/Facdih&yDDorted; 

CIF 

Ip; 352 

Title; Off-gas treatment studies 

Summary Descriptio~; 
An off-gas pilot facility (l/lO scale) is almost complete. The project will be ready to operate 
eight months after Part 11 project authorization. 

Summary Purpo=Okek 
The design and operation of the CIF off-gas treatment pilot scale system will provide data 
on off-gas treatment performance as well as help to predict CIF reliability and maintenance 
(RAM). It will also provide additional support during the operation of the CIF. 

l i v e  
This facility will generate data concerning particle and HCl removal efficiencies, RAM 
considerations, process optimization, and support CIF operation through pilot studies. 

BDAT. INCIN 

Functio nal Area  - offgas technology 
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-Savannah River 

D 353 

T k  
Summary DescriDtio12; 
Feed m a t e d  for the CIF will contain hazardous metals as well as hazardous organics. The 
hazardous organics will be destroyed while the fate of the metals must be determined A 
series of tests to determine the transport of the metals through the process chain is in 
progress in a pilot scale rotary kiln incinerator. Metal doped samples have been incinerated, 
and sample characterization is in progress to detennine the metal concentrations at various 
points in the system. 

Hazardous metals transport in incinerators 

aterial from the CIF will contain hazardous metals, it is necessary to 
understand the metals travel pathways through the system during operation. 

Summary ResultE ndDomt/Deh 'verable; 
The data generated in these tests will be used to determine hazardous metals transport in the 
process. The data will help in the development of secondary waste stabilization processes 
to contain the metals. 

BDAT: INCIN RMEIZ 
Functional Area offgas technology 

system analysis 
decision support 

323 BB - 214 April 1993 



Savannah River 

-Savannah River 

CIF 

Ip; 354 

Rotarykilnsealtests 
. .  

s c m  
Several new rotary kiln seal designs will be tested (beginning 10/93) in a 1/4 scale pilot 
facility. Successful tests will validate the seal containment and operating life. 

Operation of a mixed waste, rotary kiln incinerator requires seals that can control air in- 
leakage and contain positive pressure excursions. 

liV& 
A better seal will enhance the system safety as well as the performance and maintainability. 

INCIN 

Functional Are= waste destruction & stabilization 
thermal treatment unit - high residue 

BB - 215 
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Savannah Riva  

-Savannah River 

CIF 

Ip; 355 

CIF related waste minimization activities 

Included in the development effort supporting the CIF is a waste minimization activity. 
This activity is addressing the replacement of PVC in on-going operations that generate 
larger quantities of blowdown in the off-gas treatment. 

The incineration of materials with a high chlorine content, e.g. PVC, produces a large 
quantity of HCl in the blowdown which must be removed in the secondary treatment 
system. High quantities of chlorine containing materials will produce high quantities of 
secondary waste and will be more difficult to stabilize. 

PUrpOse/Need;  

R e s W . n d p & / D e l i v e  
When these wastes become feed for the CIF, they will produce less secondary waste than 
high chlorine bearing materials which will decrease the volume of blowdown solids. 

BDAT: NA 

hond Areas; waste minimization 
thermal treatment unit - high residue 
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S a v a n n m  

-Savannah River 

CIF 

nz; 356 

Waste form for CIF Ash 
. .  arvDescnDtlon: 

Specifc formulations for a wet ash ashcrete process are being developed to be compatible 
with CIF ash. 

O S e M e e d ;  
The ash from the CIF will contain hazardous metals and radioactive constituents and 
therefore will be a mixed waste. The waste form must immobilize the RCRA and 
radioactive constituents. In addition the waste form must pass compressibility tests and 
TCLP requirements for vault storage. 

Summarv R e a W h I p o ~ ~ f i v ~  
The result of these tests will be the development of an ashcrete formulation which will 
produce a waste form which will satisfy the above requirements. 

BDAT: STABL 

A r e a  frnalform 
final form-grout or macro-encapsulation 

BB - 217 



. -  . .  

et Site: Savannah Rivet 

-Savannah River 

Ip; 357 

Title Silver saddle treatment 

Silver saddles (a ceramic substrate coated with silver nitrate) have been used to scavenge 
radioactive iodine from gas streams. The spent saddles are a disposal problem since the 
silver nitrate is not totally reacted to insoluble silver iodide and the residual silver ion is 
soluble. HBr treatment of the saddles is being studied as a means of immobilizing the 
residual silver ion as AgBr which is insoluble. 

Silver is a RCRA regulated metal. The presence of radioactive iodine in addition to the 
silver places the waste in the mixed waste category. This necessitates putting the material in 
a waste form which passes TCLP requirements. 

Summarv pumow=d; 

S u m m e  Resu It/EndDoint/Deh 'verable; 
If the tests are successful, they will demonstrate that the soluble silver has been converted 
to an insoluble form. In this form it will be suitable for disposal in a long lived isotope 
facility. 

BDAT: STABL 

Functional chemical physical treatment 
final form 
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Sav- 

-Savannah River 

Ip; 358 

Lead Macroencapsulation 

A simple process for encapsulating lead cylinders in epoxy, contained in a metal shell, has 
been developed and is being evaluated. The encapsulation is resistant to radiation, will 
withstand shock and meets EPA requirements. 

PUrpOseMeed; 
Macroencapsulation is required for contaminated lead. 

The method will provide an easily handled and disposable waste form which satisfies the 
relevant requirements. 

SV& 

BDAT: MACRO 

finalform 
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avannah RIVE 

Location site: Savannah River 

Boeramflacll ihes Supported; 
H W m T F  

... 

Ip; 359 

Destruction of I&WMEED/TRU waste - removing plutonium oxide 

Summaw D e s c n m  
A method for removing plutonium oxide from surfaces of a wide variety of materials has 
been developed. Solutions of Ag+2 are generated in the presence of the plutonium 
contamination. The silver ion oxidizes the plutonium to a soluble form. After which it 
dissolves away from the surface. The process has been tested at the bench scale. 

Summary PumoselNeed; 
There is a need to reduce the volume of plutonium contaminated waste. 

This process is ready to be deployed in support of the HW/MWTF. 

BDAT: RMETL 

. .  

a r ~  Res-t/Delive& 

Functio nal Areas, * chemical physical treatment 
radionuclide removal 
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?&get Site: Savannah River 

-Savannah River 

Titlg Destruction of HAZ/MIXEDA'RU waste - organic material oxidation 
process 

A solution based, organic material oxidation process has been developed. The process 
involves the use of nitric and phosphoric acid in a closed digestion system. The process has 
demonstrated a 99% destruction efficiency for organics such as plastic. Inorganics remain 
in solution or precipitate as solids and can be separated from the process solutions. This 
process can also remove Pu02 from the surface of noncombustible solids. This is heavily 
supported in the literature and is more efficient than HN03-HF dissolution for Pu02. 

There is a large volume of radioactive or TRU contaminated organic material, particularly 
plastics. A reduction of the volume of the material would be beneficial. 

ResultEndpo' mt/Del iverable; 
The current studies are directed toward the generation of chemical rate data and pilot design 
information. Successful development should reduce SRS dependency on shipments to the 
WIPP. 

BDAT: CHOXD INCIN 

Functional Are= waste destruction & stabilization 
alternative organic destruction - high concentration 
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' RFP LDR Compliance Program 

Ip; 365 

Mediated Electrolytic Oxidation (MEO) Alternative (PNL) 

The Mediated Electrolytic Oxidation (MEO) process is one part of the Incineration 
Alternatives (IA) project. IA is investigating individual technologies for the destruction of 
mixed combustible waste to allow selection of the most promising incineration alternative 
technologies for cold pilot scale system demonstration. This activity uses DOE laboratories 
and commercial firms to evaluate possible technologies. FY93 activities are focused on the 
largest volume categories of combustible waste: cutting oils and solid combustibles. The 
laboratory or subcontractor will defrne the optimum operating parameters and rates of 
destruction for each combustible waste stream which apply to MEO. The laboratory or 
subcontractor will provide a formal report detailing the results of the experimental work, 
including a basic conceptual design for a cold demonstration of MEO. The conceptual 
design will include materidenergy balances, and identification of secondary waste streams 
and their treatment requhements. 

The ME0 process uses an electrochemical reactor to oxidize a mediator (e.g. silver, Ag) in 
an electrolyte (e.g. nitric acid, HN03). The oxidized mediator in turn oxidizes and 
destroys the organics in the electrolyte. Also the radioactive components of the mixed 
waste are rendered soluble by the mediator and can be removed from the solution with an 
ion exchange column for recovery or concentrated for burial. 

Ose/lveed; 
The goals of this activity are to identify, develop, test and demonstrate the ME0 process as 
an alternative to incineration for the treatment of RFP low-level mixed combustible waste 
and for waste stream treatment across the complex. This activity is intended to meet the 
requirements of the Comprehensive Treatment and Management Plan (CTMP). 

Summarv ResultE ndpoint/Deliverable; 
- FY 93 development summary report - 9/93 - Data sufficient to allow comparison with other candidate technologies and down-select of 
the prefemd technology. 

BT)AT: CHOXD INCIN 

Functional A r e a  waste destruction & stabilization 
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primary organic destruction - high concentration 

.. . 331. BB - 222 April. 1993 



t Site: Cross ComDh 

-Idaho 

Potential crosscomplex 

Ip; 369 

SUPERCRITICAL WATER OXIDATION (SCWO) 
DEMONSTRATION PROGRAM 

The scope of this project includes planning, coordination, and development activities which 
will lead to the demonstration of a supercritical water oxidation (SCWO) treatment pilot 
plant for radioactive waste. The SCWO program will incorporate two elements to facilitate 
the program objective; 1) Super Critical Water Oxidation Research and Development 
(SCWO R&D) which will provide technical "needs" to support the SCWOD and reduce 
duplicated efforts among different agencies, and 2) Supercritical Water Oxidation 
Demonstration (SCWOD). 

arv PurDose/Need: 
Mixed wastes that include hazardous organic components are prevalent throughout the DOE 
complex. They present a serious problem in that treatment and disposal options for mixed 
wastes are extremely narrow. Rocky Flats Plant (RFP) has a particular problem with 
mixed waste sludges that are currently not stabilized or fully characterized. 

SCWO presents a viable option to incineration for mixed wastes, and it shows potential for 
contained treatment that is not linked to effluent release. SCWO effluent can be recirculated 
and measured prior to release without affecting the treatment process. For sludges, 
preliminary information indicates that SCWO could be more economical than incineration 
for large throughput. 

ult/EndDom 
-The deliverable-include a Project Management Irlan,-Irrogram-Strategic-Irlan-(draft),-and -~ 

Phase I NEPA documentation. Specific progress to date has included developing a 
candidate waste list that reflects the waste streams in the DOE complex that have a high 
probability for successful treatment with SCWO. In addition, surrogate waste tests have 
been initiated on MODEC's 30 gpd SCWO unit to gain preliminary data into the viability of 
SCWO technology to treat mixed waste. 

BDAT: CHOXD INCIN 
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Wicient Separations ID 

Ip; 370 

Pyrochemical h.ocess for ICPP HLW Calcine 

This work plan describes a two-phase research and development program, estimated to 
q u i r e  3 years, to establish feasibility for a pyrochemical process for Idaho Chemical 
Processing Plant (ICPP) high-level waste (HLW) calcine. Pyrochemical treatment consists 
of high-temperature processing for removal of inert materials and separation of actinides 
and fission products in a molten meWsalt environment. This conceptual process has the 
potential to significantly reduce the amount of HLW which would require disposal in a 
federal repository by up to 30 fold. The two phases of this program are 1) Technical 
Feasibility Analysis and Initial Proof of Principle Experimental Development and 2) Non- 
Radioactive Small-Scale Process Feasibility Testing 

PUrDOse/Need; 
Greater than 80 wt% of the ICPP HLW calcine material is non-radioactive and non- 
hazardous. If the non-radioactive material is separated from the radioactive and hazardous 
components, cost avoidance to the DOE in disposal charges at a geologic repository would 
be very significant. The principal incentive for partitioning actinides from the fission 
products and the remaining bulk waste is the cost of disposal of the long-lived 
radioisotopes. By reducing the volume of this waste, potentially billions of dollars can be 
saved in disposal costs. Furthennore, concentrating the actinide and fission products as 
metal alloys opens numerous new opportunities for immobilizing, packaging, and storing 
and/or disposing the waste. 

ndoomt/r)elive* 
If technology feasibility will be successfully demonstrated, a 
potential profound cost savings in reduced numbers of HLW canisters sent to a federal 
repository can be realized by the DOE. 

BDAT: HLm 
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ite: Cross C o e  

-Sandia National Laboratories (Albq) 

UST ID 

Ip; 374 

Efficient Separation pn>cesses Integrated Program - Aqueous biphasic 
systems 

Aqueous biphasic systems will be developed to permit the extraction and recovery of 
dissolved inorganic ions from high ionic strength acidic or basic solutions. Systems will 
be generated by the addition of polyethylene glycols to the aqueous solutions to form 
biphasic systems. Objectives are to develop systems to remove Tc, I, and Se from 
radioactive wastes. 

The program is to develop improved aqueous biphasic systems to selectively remove Tc, I, 
and k from radioactive wastes. 

ul t /EndDomt/Dehve 
Develop improved aqueous biphasic systems. An annual report will include results on all 
studies conducted during FY 93, including results to date on achievable decontamination 
factors, optimized parameters, etc. 

BDAT: LLEXT 

Functional Are= chemical physical hreatment 
radionuclide Emoval 
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-Oak Ridge National Laboratory (x-10) 

UST ID, and sludge problemdtechnologiedplans at O W ,  SRL, and RL. 

Efficient Separation Processes Integrated Program - Sludge Technology 
Assessment 

The objectives of this work are 1) to assess the state of radioactive sludge problems and 
treatment capabilities within the DOE complex; 2) identify potential treatment capabilities 
and specialists in industry and academia; and 3) identify areas where R&D is needed. 
Activities include: Assess sludge problems/technologiedplans at O W ,  SRL, and RL. 
Assess sludge capabilities in industry, academia, and remaining national laboratories. 
Compile bibliography of existing literature, data, databases, etc. 

Sludge characterization and technology process data and experience exists across the 
complex and in industry and academia, but has not been consolidated and integrated. This 
is a high priority to ensure the best use of R&D funds. 

Result/EndDoint/Delive* 
Report on problemdcapabilitiedprevious work. Deliver final report 

BDAT: NA 

systemanalysis 
decision support 
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-Argonne National Laboratory East 

UST ID 

Ip; 376 

Effkient Separation Processes Integrated Program - Advanced solvent 
extractiodrecovery processes 

The purpose of this task is to develop new advanced solvent extraction/recovery processes 
in support of the clean option strategy. The new separation scheme comprises a series of 
novel processes designed to extract and recover Th, U, TRUs (NP, Pu, Am, Cm), Sr-90, 
and Tc-99 from dissolved sludge waste in Hanford storage tanks. The major objective is to 
reduce the complexity and cost of the chemical pretreatment of dissolved sludge and to 
achieve decontamination factors sufficient to produce raffmates and effluent streams that 
will meet specifications of Class A LLW. 

The major objective is to develop suitable baseline, reduce the complexity and cost of the 
chemical pretreatment of dissolved sludge and to achieve decontamination factors sufficient 
to produce raffinates and effluent streams that will meet specifications of Class A LLW. 
Activities include: Prepare synthetic dissolved sludge waste. Batch test combined SEREX- 
PUREX on synthetic sludge. Develop and test Sr, Np, M a  separation. 

Result/Endooint/Deliverable; 
Develop new advanced solvent extractiodrecovery processes. A report will include results 
on all studies conducted during FY93. 

-~ __ 
Functional Area chemical physical treatment 

radionuclide removal 

BB - 227 



1 

' 4695 

UST ID 

Ip; 377 

Efficient Separations Processes Integrated Program - Comprehensive 
SludgdSupernate R&D 

This task will focus on performing experimental and modeling R&D in support of 
comprehensive sludgdsupernate processing flowsheet development being conducted for 
the Underground Storage Tank Integrated Demonstration. Primary emphasis will be on 
Hanford tank waste. A workplan is being developed to establish milestones, tasks, 
deliverables. 

Perform experimental and modeling R&D in support of comprehensive sludgdsupernate 
processing flowsheet. 

i n t / l > e h v m  
Prepare and issue workplan for FY93 activities. 

BDAT: NA 

systemanalysis 
decision support 
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ite: Cross Cl- 

-Argonne National Laboratory 

UST ID 

Ip; 378 

Efficient Separation Fn>cesses Integrated Program - Technology 
Evaluation: Determine incentives and Data Needs for Demonstrating 
Pretreatment Technologies (formerly, Advanced Chemical Separations) 

. .  
SCnDm 

The objective of this work is to determine and compare incentives for including 
pretreatment technologies in an integrated tank waste remediation system. the incentive will 
be determined in terms of the overall cost and operating schedule of the integrated system, 
and will consider costs of retrieval and disposal. Technologies will be linked into an 
integrated system by modeling process flowsheet mass balances in a common modeling 
format. 

OSe/Need; 
The objective of this work is to determine and compare incentives for including 
pretreatment technologies in an integrated tank waste remediation system. 

Result/EndDointn>eliv~&k 
Prepare and deliver workplan to include technologies for study, timelines, etc. 

A r e s  systemanalysis 
decision support 

BB - 229 , _  . April. 1993 
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4698 
'. 

C o U  

-Argonne National Laboratory 

. USTID 

Ip; 379 

Efficient Separation h.ocesses Integrated Program - INSITU 
MAGNELICALLY-ASSISTED CHEMICAL SEPARATION 

The objectives of this work are to develop and evaluate the use of magnetic beads coated 
with extractants as a delivery mechanism to extract TRUs from DOE wastes. The process 
uses magnetic beads coated with solvents for selective separation of TRU (e.g. TRUEX). 
The beads are formed from iron or other magnetic material coated with polystyrene- 
divinylbenzene copolymer. Organic solvents can be adsorbed onto the polymeric surface 
by contacting the beads with a solution of the solvent in a volatile diluent and removing the 
diluent by evaporation. After the TRUs are extracted from an aqueous phase onto the 
magnetic beads, these beads can be separated from the aqueous solution via magnetic 
techniques and regenerated by stripping techniques. 

The objectives of this work are to develop and evaluate the use of magnetic beads coated 
with extractants as a delivery mechanism to extract TRUs from DOE wastes. 

Summap p u ~ o ~ = d ;  

Result/EndDoint/Delivm 
Develop and evaluate the use of magnetic beads coated with extractants as a delivery 
mechanism to extract TRUs from DOE wastes. An annual report will include results on all 
studies conducted during FY93, with joint authorship from Bradtec, the industrial partner. 

Functional Area chemical physical treatment 
radionuclide xemoval 

e 
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et Site: Cross ComDleq 

-site:s Alamos National Laboratory 

EroPrams/F&ities S- 
UST ID 

Ip; 380 

Efficient Separation Processes Integrated Program - Development of 
High Capacity Selective Fixed Sequestering Agents (Solid Sorbents for 
Selective Separation of Radioactive Nuclides) 

\ 

. .  arvDescn~txon: 
The purpose of this work is to develop high-capacity, selective solid extractants for cesium, 
strontium, chromium, and noble metals from nuclear wastes. This is a collaborative effort 
with industry. 

The purpose of this work is to develop high-capacity, selective solid extractants for cesium, 
strontium, chromium, and noble metals from nuclear wastes. If the radionuclides could be 
totally separated from Hanford HLW, the number of canisters could be dramatically 
reduced to a few hundred, saving on the order of $30-35 billion. Additionally, unless 
advanced SWFTP are implemented, the number of canisters will exceed the defense 
-allocated capacity of the fvst geological repository and two additional HwvPs would be 
required if the Hanford waste is to be processed within 30 years. 

Two industrial contracts were awarded in FY92 via an RFP process. The industrial work 
with nonradioactive nuclides constitutes Phase I. Phase 11 testing of the industrial 
technology with radioactive nuclides will be conducted at PNL with industry participation. 
Phase III will involve scale-up and pilot testing. Deliverables include: 
Reports on Phase II project plan and recommendation (Allied/Texas A&M, and 3M/IBC), 
Final reports on Phase I work (Allied/Texas A&M, and 3M/IBC), Reports on Phase III 

ose/Need: 

Result/EndDQint/Deliverable; 

~~ project plan and recommendation (Allied/Texas A&M, and 3M/JBC), Final reports on 
Phase I I - P N L s t i n ( A ; l l i e ~ ~ & M ~ d - 3 ~ - C ) .  

Functio nal Areas, * chemical physical treatment 
radionuclide removal 
removal of problem constituents 
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-Hanford 

UST ID 

Ip; 38 1 

Eficient Separation Processes Integrated Program - Calcine Residue 
Leaching: Volume Reduction for High Level Waste Sludges 

On; 
Addresses the need to reduce HLW volume via calcination, which destroys organics and 
nitrates. Leaching of the calcine residue will further reduce volume. Calcining Hanford 
tank wastes is the only nonaqueous alternative proposed for the updated Tank Waste 
Remediation System ( T W R S )  strategy. New calcination methods being tested as part of 
the USTID are expected to be able to handle the high sodium Hanford wastes. The thrust 
of this work is to develop methods for removal of nonradioactive constituents from 
residues produced by calcining and aqueous leaching. Calcine residue volume, which 
would directly control high level waste volume, could be significantly reduced by 
dissolving major nonradioactive components. The chemical state of the calcine and leach 
residuals will be established, and responses to additional thermal and chemical treatment 
will be established. This knowledge will be used to identify methods to selectively leach 
the nonradioactive species or to dissolve broad ranges of constituents for separation. 
Extraction processes applied to calcine residues are expected to be more eficient than 
similar processes on raw tank waste, because of previous elimination of sodium, aluminum 
and nitrates. Extraction work will focus on gross acidic dissolution and electrochemical 
separation. Activities include: Select reference process for calcine leach/dissolution for one 
waste type. Complete leaching tests on 5 waste types with the reference process. 

The program addresses the need to reduce HLW volume via calcination, which destroys 
organics and nitrates. Leaching of the calcine residue will further reduce volume. 
Calcining Hanford tank wastes is the only nonaqueous alternative proposed for the updated 
Tank Waste Remediation System (TWRS) strategy. Calcine residue volume, which would 
directly control high level waste volume, could be significantly reduced by dissolving 
major nonradioactive components. If the radionuclides could be totally separated from 
Hanford HLW, the number of canisters could be dramatically reduced to a few hundred, 
saving on the order of $30-35 billion. Additionally, unless advanced Separations and 
Waste-Form Technologies and Processes (SWFTP) are implemented, the number of 
canisters will exceed the defense -allocated capacity of the fmt geological repository and 
two additional H w v p s  would be required if the Hanford waste is to be processed within 
30 years. 

ResultE~ointDeIiverable; 
Report will include results on all studies conducted during FY93, including reference 
process selected and plans for leach testing, results of leaching study of 5 waste types with 
the reference process. 

BDAT: RMErL 
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-siteranford 

UST ID 

Ip; 382 

ESPIP Selective Leaching of tank sludges by the AWDE*CON 
ProCeSS 

This work will assess the ability of Bradtec's proprietary ACTDE*CONSM process to 
treat and recover various radionuclides from waste sludge. Lab-scale tests with simulated 
wastes will be performed at Bradtec and will be repeated at PNL with actual waste sludge. 

ose/Need; 
Direct extraction from sludge slurry waste would reduce process and secondary waste and 
would simplify treatment. 

S w i l l  include results on all studies conducted during 
FY93, with joint authorship from Bradtec, the industrial partner. 

BDAT: RMErL 

Functional Areas; chemical physical treatment 
radionuclide Emoval 
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Cross ComDla 

-Lawrence Livermore National Laboratory 

Ip; 383 

Efficient Separation Processes Integrated Program - Derivatives of 
Natural Complexing Agents for Removal of Pu From Waste Waters 

The activities in this project will be to search for sequestering agents for plutonium that 
have their origin in naturally occuring materials. Specifically, the project will 1) determine 
the stability constants of desferioxamine B (DFO with Pu(IV); 2) determine the speciation 
of the metal-ligand complex as a function of pH in order to determine interference of other 
metal ions with P u O  complexation; 3) determine the stability constants of the DFO 
derivative with Pu(IV)over a range of ionic strengths up to 25; 4) attach appropriate ligands 
to solid-supported molecules andor lipophilic molecules on prototype waste streams or 
actual Hanford tank solutions. 

Summarlv Pun>omC!A 
Search for sequestering agents for plutonium that have their origin in naturally occuring 
materials. 

Result/Endwint/Deliv& 
Report will include results on all studies conducted during FY93. Include results to date on 
formation constants, description of DFO and DFO derivative syntheses, dependencies of 
formation constants on pH and ionic strength and in presence of Na, Ca2+, N03- , Al3+, 
& Fe3+. 

BDAT: 
AreaS;-chemical.physical.txeatment 

radionuclide removal 
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-Hanford 

UST ID 

Ip; 384 

Effkient Separation Processes Integrated Program - Innovative 
Chemical Separation: Development and Testing of New Chemical 
Separations and Treatment Methods for Nuclear Waste Disposal 

The overall scope of this work is to identify, develop, and test new solid-based chemical 
separatiodmtment options that could result in major cost reductions and environmental 
benefits in the treatment of radioactive and hazardous wastes across the DOE complex. 
Initial efforts will be directed at recovery and concentration of Cs, Sr and TRUs. New 
options to separate cesium, strontium and transuranics from basic and acidified HLW will 
be identified, developed and tested. This project will act as a test bed and integrator for 
DOE and industrial work on solid-based and other advanced sequestering agents. Specific 
problems at Hanford will be targeted. 

This program will rely heavily on technology transfer from outside organizations such as 
Los Alamos National Laboratory, academics, industrial collaboration (Development of 
High-Capacity Selective Fixed Sequestering Agents, TI'P RL321701), ligands material 
marketed by EIChroM Industries, Inc, and IBM Advanced Technologies. In addition, the 
efforts will be guided by the strategy developed for the OTD Efficient Separations and 
Processing Integrated Program (ESPIP). 

Ose/Need; 
A compelling economic and environmental need has been identified for the capability to 
separate high-level wastes (HLW) into separated high- (SHLW) and low-level (SLLW) 
fractions so as to minimize the quantity of SHLW that must be stored in a deep geologic 
repository and at the same time to minimize the environmental hazards of SLLW that will 
be stored at or near the earth's surface. This technology is a response to develop 
separations technologies that can accomplish this task without undue generation of 
secondary wastes. 

Improved solid-based sequestering agents and solid-based media for separating TRUs, Cs, 
Sr, Tc, noble metals, and RCRA metals from high-level radioactive wastes will be 
identified, acquired, and tested. Also, new solid sorbents and ion exchangers will be 
developed for the separation of these constituents from high-level wastes. It is anticipated 
that each new separations technology that shows promise will be submitted to a total 
systems analysis via another program. 

BDATT: 
Functional Area chemical physical treatment 

radionuclide removal 
removal of problem constituents 
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t Site: Cross Cornul= 

LocationK-25N-12 Plant (Oak Ridge) 
. . .  acllrges S- 

Potential crosscomplex 

1p; 385 

National Sample Management and Tracking System 
. .  

S c a  
ORNL shall propose, design, and pilot a national system to: 1) track and monitor analytical 
laboratory utilization and capacity on a real-time basis and 2) provide short and long term 
projections of laboratory sample analysis needs on a routine basis. Other organizations that 
will be involved in this project include the EPA Analytical Opeptions Branch (AOB) 
through an IAG, INEL (EG&G Idaho), and Hanford (Westinghouse). 

See above description for pu rpdneed  

dpoint/Deliverable; 
0 

0 
Develop a prototype local Sample Management System. 
Develop a prototype integrated Sample Management System. 

BDAT: NA 

Functio nal A r e a  * analytical laboratories 
characterization, monitoring & assay 

BB - 231 



C r w  C o u  

Potential crosscomplex 

Ip; 386 

National Sample Management and Tracking System - RL 

ORNL shall propose, design, and pilot a national system to: 1) track and monitor analytical 
laboratory utilization and capacity on a real-time basis and 2) provide short and long term 
projections of laboratory sample analysis needs on a routine basis. Other organizations that 
will be involved in this project include the EPA Analytical Operations Branch (AOB) 
through an IAG, INEL (EG&G Idaho), and Hanford (Westinghouse). 

Ose/Need; 
See above description for purpodneed 

This task wiU perform the following tasks: 

1. Methods Compendium: Assist technology transfer and guidance in the design and 
assembly of a validated compendium of DOE analytical chemistry methods, primarily in the 
mixed waste area. 

2 Cost Analysis: Independently develop and document data on the incremental costs of 
performing various radioactive and non-radioactive laboratory analyses on DOE 
Environmental Restoration / Waste Management Program samples. The data will include 
the costs of sample shipment, disposal of residual sample materials, ea. 

BDAT: NA 

hond Area analytical laboratories 
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Cross Cl- 

-siterLos Alamos National Laboratory 

Orte& 
Potential crosscomplex 

Ip; 387 

National Sample Management and Tracking System - AL 

ORNL shall propose, design, and pilot a national system to: 1) track and monitor analytical 
laboratory utilization and capacity on a real-time basis and 2) provide short and long term 
projections of laboratory sample analysis needs on a routine basis. Other organizations that 
will be involved in this project include the EPA Analytical Operations Branch (AOB) 
through an LAG, INEL (EG&G Idaho), and Hanford (Westinghouse). 

See above description for purpose/need 

lIlt/DellVerrable: 
Methods Compendium: This project will participate in the assembly of a validated 
compendium of analytical chemistry methods. This will be a joint effort among different 
laboratories. This project will include compiling methods, indexing, maintaining files, and 
entering methods received into a data base for archiving and manipulation. Concurrently, a 
method selection and validation scheme and a standard procedure format will be developed 
to move toward standardized methods. 

BDAT: NA 

Functional A r e a  analytical laboratories 
characterization, monitoring & assay 
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Cross C- 

s S- 
Potential crosscomplex 

Ip; 388 

National Sample Management and Tracking System - RL 

ORNL shall propose, design, and pilot a national system to: 1) track and monitor analytical 
laboratory utilization and capacity on a real-time basis and 2) provide short and long term 
projections of laboratory sample analysis needs on a routine basis. Other organizations that 
will be involved in this project include the EPA Analytical Operations Branch (AOB) 
through an IAG, INEL (EG&G Idaho), and Hanford (Westinghouse). 

-project will participate in the assembly of a validated 
compendium of analytical chemistry methods. It will include compiling methods, 
indexing, maintaining files, and entering methods received into a data base for archiving 
and manipulation. Concurrently, a method selection and validation scheme and a standard 
procedure format will be developed to move toward standardized methods. 

l i v e  

BIIAT: NA 

tlonal A r e a  analytical laboratories 
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. .  . 
1 .  

i . 

Cross C o u  

-Savannah River 

W a c i l i t i e s  Sllpported; 
Potential crosscomplex 

Ip; 389 

National Sample Management and Tracking System - SR 
S U m m  D=xulQK 
ORNL shall propose, design, and pilot a national system to: 1) track and monitor analytical 
laboratory utilization and capacity on a real-time basis and 2) provide short and long term 
projections of laboratory sample analysis needs on a routine basis. Other organizations that 
will be involved in this project include the EPA Analytical Operations Branch (AOB) 
through an IAG, INEL (EG&G Idaho), and Hanford (Westinghouse). 

. .  

Ose/Need; 
See above description for purpodneed 

Summary ResultEndpointDeliv- 
This project will perform the following tasks: 

1. Methods Compendium: Supply an index of al l  SRS analytical methods to LANL, 
followed by the methods themselves, for inclusion in the Methods Compendium. 

2. Cost Analysis: Provide cost information for on-site and off-site analytical support. 

BIDAT: NA 

Functio nal A r e a  analytical laboratories 
characterization, monitoring & assay 
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4695 - 

Cross C o r n p b  

-Los Alamos National Laboratory 

Potential cross-complex 

Ip; 390 

Methods Modification-Adapting SW-846 Methods for Mixed Waste 
Analysis 

. .  
S c w  

This project will provide direct support in adapting existing SW-846 type non-radiological 
analytical methodology to the analysis of mixed waste and in actually assisting other 
laboratories to implement these methods in their own facilities. An important aspect of this 
project is an outreach program to inform other analytical laboratories about this service. 
The LMD will provide management and direction and will assess any regulatory and policy 
implications associated with program activities. This technology will be transferred to 
other labs. 

Standardized EPA analytical procedures must be adapted for characterization of radioactive 
Waste. 

0 In coordination with ORNL, complete identification and prioritization of additional 
methods amenable to modifcation for mixed waste analysis. 

0 In coordination with ORNL, modify and validate additional methods, making them 
applicable to the analysis of mixed waste samples and coordinate their incorporation into 
the Methods Compendium. 

e In coordination with ORNL, provide modified and validated methods to LMD, 
which will submit them to EPA through its IAG with EPNORP, for regulatory 
consideration. 

0 Begin technology transfer to other labs. 

BDAT: NA 

analytical laboratories 
characterization, monitoring & assay 

BB - 242 April. 1993 



- .. 4695 

Potential crosscomplex 

Ip; 391 

Methods MoMication-Adapting SW-846 Methods to Mixed Waste 
Analysis 

. .  scnpgqg; 
This project will provide support in adapting existing SW-846 type non-radiological 
analytical methodology to the analysis of mixed wastes and in assisting other laboratories to 
implement these methods in their own facilities. An important aspect of this project is an 
outreach program to inform other laboratories of this service. The LMD will provide 
management and direction and will assess any regulatory and policy implications associated 
with program activities. This technology will be transferred to other labs. 

Standardized EPA analytical procedures must be adapted for characterization of radioactive 
Waste .  

ResultEngeQjBt/Dele& 

0 In coordination with O N ,  prepare modifications to SW-846 type non- 
radiological analytical methods for the analysis of mixed waste. 

0 As each adapted and validated method is completed, provide the method to ORNL 

Initiate training and workshops, and technical assistance activities to facilitate 

for forwarding to LANL, who will coordinate the incorporation of the method into the 
Methods Compendium. 

0 

implementation of the - - - 
-- 

J3DAT. NA 

Functional Areas, * analytical laboratories 
characterization, monitoring & assay . 
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-Oak Ridge Nationa aboratory (X- 

Potential cross-complex 

Ip; 392 

Methods Modification 

Modify and adapt existing environmental analytical methods to make them applicable to the 
analysis of mixed-waste samples. Emphasis will be on widely used EPA methods from 
SW-846 and other EPA manuals. 

Summarv P u r p o m = k  
Standardized EPA analytical procedures must be adapted for characterization of radioactive 
waste. 

e ORNL will identify and prioritize methods amenable to modifcation for mixed 
waste analysis. 

e ORNL will modify and validate the previously identified methods to make them 
applicable to the analysis of mixed-waste samples. 

0 O W  will submit completed methods to LANL for incorporation into the Methods 

ORNL will submit completed methods to LMD for regulatory consideration through 

Compendium for dissemination to the rest of the DOE Complex. 

its IAG with EPNORP. 
e 

BDAT: NA 
-\. uncbonal A r e a  analytical laboratories 

characterization, monitoring & assay 
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Cross C o u  

-Los Alamos National Laboratory 

Potential crosscomplex 

Ip; 393 

Field Analyses Methods 

4695 

. .  
scrlpgqn; 

Assess and recommend field analyses technology and methodology for environmental 
applications of concern to the DOE. The emphasis will be on technology that is currently 
available commercially or soon to be commercially available. The assessment will involve 
both radiochemical and non-radiochemical field analyses. 

PulpQSe/Need; 
See above description for purpodneed 

LANL and ORNL will perform assessments of field analyses methods for chemical 
(organic and inorganic) contaminants in nonradioactive and radioactive samples. 

LANL and ORNL will perform field trials on the most promising technologies. 
Laboratory validation will include a comparison of field method results with those 
generated by standard DOE and/or EPA methods. 

LANL and ORNL will export technology proven effective in field trials to other 
DOE sites which promise to benefit from these technologies. This will involve 
development of a laboratory training program using LAMlORNL facilities and 
instruments, provision of specifications for the required instrumentation, and continued 
support through troubleshooting. 

Quality Assurance Management - Staff - - (QAMS) will assist in the implementation - of _ _  
~- -the-field-trial. 

BDAT; NA 

Functio nal Areas, - analytical laboratories 
characterization, monitoring & assay 
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Cross Cl- 

 oak Ridge National Laboratory (x-10) 

Potential crosscomplex 

Ip; 394 

Field Analyses 

Assess and implement field analyses technology and methodology for environmental 
applications of concern to the DOE. Emphasis will be on technology that is currently, or 
soon to be available commercially. The assessment will involve both radiochemical and 
non-radiochemical field analyses. The Quality Assurance Management Staff (QAMS) will 
assist in the implementation of field analyses via the Data Quality Objective process. 

See above description for purpodneed 

l i v e  
ORNL and LANL will perform assessments of field analyses methods for chemical 

(organic and inorganic) contaminants in non-radioactive and radioactive samples. 

ORNL and LANL will perform field trials on the most promising technologies. 
Laboratory validation will include a comparison of field method results with those 
generated by standard DOE and/or EPA methods. 

ORNL and LANL will export technology proven effective in field trials to other 
DOE sites that promise to benefit This will involve laboratory training using 
LANUORNL facilities and instruments, provision of specifications for the required 
instrumentation, and continued support through troubleshooting. QAMS will support this 
transfer. 

BDAT: NA 

Functional Areas ; analytical laboratories 
characterization, monitoring & assay 
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Cross Co- 

-Oak Ridge National Laboratory (X- 10) 

Potential crosscomplex 

Ip; 395 

Quality Assurance Requirements Document 

This project will support developing detailed outlines of the key elements that should be 
contained in a radiochemical and non-radiochemical and field sampling/analysis Quality 
Assurance Requirements Document. These outlines, upon approval, will form the basis 
for developing the requirements document that each program will follow in preparing their 
site-specific QNQC procedures to assure the generation of credible environmental data 

See above description for puxpodneed 

-live 
Develop a QA Requirements Document for environmental sampling and analysis. 

Developing supplemental documents to the QARD (PE, data assessment, etc.) as 
directed by LMD. 

BDAT: NA 

Area analytical laboratories 
characterization, monitoring & assay 

:.. J 
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-Argonne National Laboratory 

Potential cross-complex 

Ip; 396 

Performance Evaluation 
. .  sc- 

This project will develop a comprehensive interlaboratory performance evaluation program 
to provide infomation on the quality of radiological mixed waste and non-radiological 
sample data being produced by all laboratories analyzing DOE samples. 

The program will address coordination to reduce unnecessary or redundant evaluations 
performed internally by other DOE operations and by external programs, e.g., US EPA, 
DOD, states, etc. 

V 
L a t i o n  sample results data base and enter results from 
participating DOE Complex and subcontractor laboratories 

Be responsible for the implementation and application of performance evaluation 
(PE) software (Interagency Agreement technology transfer products) to assess 
performance, identify laboratory problems, and track corrective action 

radioactive performance evaluations from other agencies and integrating these data into the 
overall program. 

Have lead responsibility for providing and coordinating information on the non- 

Assist in development of radiological and non-radiological PE program 
requirements, e.g. recommending analytes, matrices, concentration ranges, and evaluation 
frequency 

Assist in defining and recommending strategies for defining mixed-waste PE 
material needs. 

BDAT: NA 

A r e a  analytical laboratories 
characterization, monitoring & assay 
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C r m  

-Argonne National Laboratory 

upporteq; 
Potential cross-complex 

Ip; 397 

Quality Assessment (Performance Evaluation Program) 

Under the direction of the Laboratory Management Division (LMD), the Environmental 
Measurements Laboratory (EML) will provide support for the continued operation of the 
Quality Assessment Program (QAP), required by DOE Order 5400.1 Ch 4.10.C. The 
QAP is an environmental radiological performance evaluation program. EML will continue 
to carry out their previous activities associated with QAP. 
Under LMD direction, EML will participate with Argonne National Laboratory (ANL) and 
RESL in the development and implementation of an Integrated Performance Evaluation 
Program (IPEP) capable of providing information on the quality of radiological and non- 
radiological environmental data. EML's specific area of responsibility will be in 
radiological sample development, through the enhancements to the Quality Assessment 
Program (QAP). The program will address coordination to reduce unnecessary or 
redundant evaluations performed internally by other DOE operations and by external 
programs, e.g., US EPA, DOD, states, etc. 
In the future, EML will also provide reports to the Acting Director of LMD on the 
performance of laboratories and DOE facilities as a group. The report shall include 
interpretations and evaluations identifying specific laboratory performance problems. 

arv w e e d ;  
The program will address coordination to reduce unnecessary or redundant evaluations 
performed internally by other DOE operations and by external programs, e.g., US EPA, 
DOD, states, etc. 

Summary ResultEndw - int/DeIiverable; 

information and future analytical needs that will enhance QAP. 

integrate the QAP into the PEP. 

annually to DOE contractors. 

matrix type. 

BI>AT: NA 

~~~ ~- - - ~~ 

Prepare, distribute, and compile a survey of EM facilities to determine pertinent 

In coordination with ANL, enhance the QAP evaluation and reporting systems and 

Prepare, evaluate, and distribute radiological performance evaluation samples semi- 

Test, interpret, and evaluate the reported results. 
Prepare reports summarizing results for each participating laboratory and for each 

h c t l  'onal Areas. * analytical laboratories 
characterization, monitoring & assay 
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rte: Cross Co- 

-Idaho 

Potential cross-complex 

Ip; 398 

Performance Evaluation Program 

Under the direction of the Laboratow Management Division -1. the Radiological and 
Environmental Sciences Laboratoryr(RESLjwil1 provide the held lead in developing the 
Integrated Performance Evaluation Program to support the analysis of mixed wastes. The 
Program will include support from the Environmental Measurements Laboratory (EML); 
Argonne National Laboratory (ANL); and EPA Environmental Monitoring Systems 
Laboratories-Las Vegas and Cincinnati (EMSL-LV/EMSL-Ci). EML has the lead for 
radiological analysis performance evaluations and ANL will coordinate input from other 
programs, e.g., EPA (CLP) quarterly blinds, NPDES (WP), and drinking water programs 
(WS), on non-radiological performance evaluation. 

The program will address coordination to reduce unnecessary or redundant evaluations 
performed internally by other DOE operations and by external programs, e.g., US EPA, 
DOD, states, etc. 

PUQOse /Neea;  

Summary Result/Endpoint/Delive 

evaluation (PE) programs to determine their applicability to the assessment of mixed waste 
Examine existing external (NIST, EPA, etc.) and internal (EML) performance 

analyses. 

Support development by ANL of a data base to contain the results of analyses 
performed on PE samples. The data base will enable one to evaluate trends in results, 
assess performance, identify problems in reporting and track corrective actions. 

Design, develop and implement PE samples to assess mixed waste analyses. 

Develop and implement an internal QC program for the preparation and verification 
of PE materials. 

Support integration of audit program and corrective action activities with the 
integrated PE program. 

BDAT: NA 

Functional Area analytical laboratories 
characterization, monitoring & assay 
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Cross C o m p b  

on site: Idaho 

Potential crosscomplex 

Ip; 399 

Audithgram 
. .  scn- 

Under the direction of the Laboratory Management Division (LMD), the Radiological and 
Environmental Sciences Laboratory (RESL), and Environmental Monitoring Laboratory 
(EML) will develop a comprehensive audit program required to conduct independent 
assessments of laboratory capabilities and performance. This program will include the 
identification, training, and coordination of the technically staffed audit teams, and conduct 
of audits. RESL's primary responsibility will be in the development of audit procedures 
for laboratory activities. EML's primary responsibility involves field sampling and 
measurement activities. However, RESL and EML will both participate in overall program 
development Additional participants include Argonne National Laboratory (ANL) and 
EPA Environmental Monitoring Systems Laboratories--Las Vega and Cincinnati (EMSL- 
LVEMSLCi) 

S u m m e  Purpose/Need; 
See above description for purpodneed 

ResultEndDoint/Del iverable; 
Examine existing external (NIST, EPA, etc.) audit programs to determine their 

Develop an outline, draft, and final report suggesting those external audit programs 

applicability to LMD's QA program. 

to be incorporated in the ASP QA Program 

Develop an outline, draft, and final re~~-~-ommending.internal-audit.stand~~ 

Identify at least two government ownedcorporation operated (GOCO) analytical 
laboratories and conduct an audit to assess the preliminary standards 

Develop an outline, draft, and final report containing findings on the assessment of 

Develop a list of suggested auditors with the required expertise to participate in the 

preliminary audit standards of the GOCO analytical laboratories 

Program 

Develop a recommended schedule with suggested audit team members. The 
schedule will consider the geographic assignment of team members in order to control 
travel costs. 

BDAT; NA 

Functional A r e a  * analytical laboratories 
characterization, monitoring & assay 
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-Argonne National Laboratory 

s supported; 
Potential crosscomplex 

AuditProgram 

Under the direction of the Laboratorv Management Division (LMD). the Environmental 
Measurements Laboratory (EML) wh wodwith the Radiological &d Environmental 
Sciences Laboratory (RESL) to develop a cbmprehensive program for effectively auditing 
DOE Complex and external laboratories to ensure that data collection operations comply 
with DOE QA requirements and laboratory-specific QNQC requirements. EML's specific 
area of responsibility will be to address auditing of field sampling and field measurement 
activities and the QNQC management methods employed in these areas. The program will 
address coordination to reduce unnecessary or redundant audits performed internally by 
other DOE operations and by external programs, e.g., US EPA, DOD, states, etc. Audit 
procedures should be based on the specific purpose (e.g., routine technical support, 
suspect quality problems, or program management). Alternative, innovative approaches 
will be considered. 

The program will address coordination to reduce unnecessary or redundant evaluations 
performed internally by other DOE operations and by external programs, e.g., US EPA, 
DOD, states, etc. 

marv Result/EndDoi~liverable; 
Develop operational audit standards for field sampling and field measurements, and 
associated QNQC management methods. 
Conduct pilot audits to evaluate the operational audit standards and revise standards as 
appropriate. 
Prepare a report containing recommended field audit schedules and suggested audit team 
members and training. 

BDAT: NA 

F u n c t i m  Area  analytical laboratories 
characterization, monitoring & assay 
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-Lm Alamos National Laboratory 

Potential crosscomplex 

Ip; 401 

Analytical Cost Reduction (Blind Compliance) 

LANL site TA-10 has been identified as the site on which the Data Quality Objectives 
@QO)/Blind Compliance pilot will be conducted. This pilot will deternine whether the 
DQO process, successfully tested on EPA Superfund cleanups, can be equally successful 
in reducing the cost and duration of a DOE mixed-waste cleanup, specifically, by reducing 
the number of samples requiring analysis. 

See above description for purposeheed 

l i v e  
Develop DQO for TA- 10 Pilot Study on contaminated soil clean-up. 
Apply DQO process and resulting design optimization in actual clean-up of TA- 10. 
Prepare report on specific methodologies used for TA- 10 clean-up. 

BDAT: NA 

analytical laboratories 
characterization, monitoring & assay 
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Cross Co- 

-Hanford 

Potential crosscomplex 

Ip; 402 

Richland Operations Ofice Program Support Division 
. .  scnt>tton: 

Under the direction of the Laboratory Management Division (LMD), the following tasks 
will be performed at Hanford, Washington so that the Data Quality Objective @QO) 
process can be effectively employed on Hanford projects. 

Data Assessment 

0 Identify possible unit operations at W o r d  that can benefit from employing the 
DQOprocess. 

0 Develop a workplan for desired unit operation. 

Employ the DQO process to streamlining the design of cleanup at the selected unit 0 

operation. 

See above description for purpodneed 
PumoseLNeed; 

n8Domr/Dehve& 
See summary description. 

BQAE NA 

Funcbonal Areas ; analytical laboratories 
characterization, monitoring & assay 
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ite: Cross C o u  

-Argonne National Laboratory 

Potential crosscomplex 

Ip; 403 

DQO Guidance Development 

This project will develop DQO process guidance for various EM waste operations and 
environmental restoration activities that require new environmental data. It will include 
modification of existing DQO processes developed over the last 9 years to incorporate 
DQO-specific tank, drum, soil, ground water, and air contamination problems. It will also 
develop associated case studies and pilots to document the effectiveness of the guidance 
materials and provide technical support to the field to assure effective implementation. In 
addition, it will develop training materials for institutionalizing DQO guidance. 

See above description for purpodneed 

Summary Result/EndDoint/Deliverable: 
1. Prepare detailed structure of guidance 
2. Develop individual case studies for applying guidance. 
3. Develop training materials. 

BDAT: NA 

Functional A r e a  analytical laboratories 
characterization, monitoring & assay 
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Cross Co- 

es Su~ported; 
Potential crosscomplex 

Ip; 404 

Interagency Agreement with the EPA Quality Assurance Management 
Staff 

. .  scl7ptlpn; 
This project will provide assistance to the lead DOE groups in the preparation of a 
laboratory Methods Compendium applicable to hazardous and mixed wastes, development 
of an approach for reducing analytical costs by more effectively defining specific data 
needs, and evaluation of approaches for establishing data confidence. 

1. Methods Compendium: Provide assistance and guidance on the approach and format, 
based on experience in compiling methods for various EPA regulatory programs. 

2. Analytical Costs Reduction: A joint project to pilot streamlined approach to site cleanup: 

3. Establishing data confidence by developing guidance in data validation 

See above description for purpodneed 
marv PurppsP./Need; 

ResultE ndDoint/De liverable; 
See summary description. 

BDAT: NA 

onal A r e a  analytical laboratories 
characterization, monitoring & assay 
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Cross C- 

-site:- 

Potential cross-complex 

Ip; 405 

Interagency Agreement with the EPA Office of Radiation Programs 
. .  

mw?%%de assistance to the lead DOE groups in the preparation of a 
laboratory Methods Compendium applicable to hazardous and mixed wastes and in the 
development of a quality assurance technical requirements document applicable to mixed 
waste methods. 

1. 
to LMD and LANL for inclusion in the Methods Compendium. 

Collect and review radioanalytical pr-dures from EPA facilities and forward them 

2. 
format and the analytical methods format. 

3'. 
and inclusion in EPA regulatory programs. 

See above description for purposeheed 

Review and provide input to LMD and LANL on both the Compendium data base 

Review Compendium radioanalytical and mixed waste method for applicability to 

Smmarv  Rmmd-Need; 

BDAT: NA 

unctional-Are~-analytical-laboratories 
characterization, monitoring & assay 
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-EMSL-Las Vegas 

Potential crosscomplex 

Ip; 406 

Interagency Agreement with the EPA Environmental Monitoring 
Systems Laboratory 

. .  
S c a  

This proJect will provide assistance to the lead DOE group in the preparation of a laboratory 
Methods Compendium applicable to hazardous and mixed wastes, the development of a 
comprehensive Audit Program for DOE internal and external laboratories, and the 
development of a comprehensive Performance Evaluation (PE) Program for laboratories 
supporting DOE environmental operations. 

1. Methods Compendium: Review and provide input on the compendium method 
elements, data base structure, and the analytical methods format. 

2. Auditing Program 

collection activities 

1 

e Provide program input and review audit materials for both laboratory and field data 

e Provide technology transfer of automated audit procedures for the evaluation of 

Provide technology transfer of software developed for integrated tracking and 

computer-readable data submissions. 

trending of laboratory evaluation data 
0 

3. Performance Evaluation Program 

and assist in the transfer of PE statistical analysis and program management software for 
assessment, adaptation, and implementation of LMD Program needs. 

e Provide PE samples and statistical analysis of program results 

See above description for purpodneed 

arv Result/EnBpPmt/Dehv@ 
See summary description. 

BDAT: NA 

nal Areas; analytical laboratories 
characterization, monitoring & assay 
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c 4695 .c, 

es SUD- 
Potential crosscomplex 

Ip; 407 

Interagency Agreement with the EPA Environmental Monitoring 
systems Laboratory 

This project will provide assistance to the lead DOE group in the preparation of a laboratory 
Methods Compendium applicable to hazardous and mixed wastes, the development of a 
comprehensive Audit Program for DOE internal and external laboratories, and the 
development of a comprehensive Performance Evaluation (PE) Program for laboratories 
supporting DOE environmental operations. 

1. Methods Compendium: Provide copies of EMSL-Ci analytical methods on non- 
radiochemical analyses and comments and recommendations on the proposed program for 
methods validation. 

2. Audit Program: Participate in evaluating the pilot test of the proposed Audit Program 
and comment on the results of the pilot. 

3. Performance Evaluation Program 

locations designated by LMD. 

and database 

direction, as requested by operating groups. 

S~b~vdescriptionforpurpose/n~d- - 

Provide Discharge Monitoring Report (DMR) performance evaluation samples to 

Provide advice for the design and procurement of the broad range of PE samples 

Provide standard materials from various sample repositories under EMSL-Ci 

- - - _- - - Smmw Pun>oseMeed; _ _ _  ~ ~ _ _ _  

Summarv Resu It/EndDoint/Deliverable; 
See summary description. 

BDAT: NA 

Functional analytical laboratories 
characterization, monitoring & assay 
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U& 
Potential crosscomplex 

Ip; 408 

Title; Interagency Agreement with the Analytical Operations Branch 
. .  sc- 

The EPA Analytical Operations Branch (AOB) will provide assistance in the transfer of 
Superfund analytical services technology, e.g., development of a sample management 
infrastructure, an approach for managing sample analysis data on a national basis, 
approaches for identifying and evaluating flawed data, a national analytical QNQc 
program, and standard analytical contract language for ensuring the acquisition of 
consistent, compatible, comprehensive data from all analytical support services used. 

See above description for purposeheed 

mint/Dehverab~ 
Sample Management System 

Management Offices. 

National Information Management System for Analytical Data 

Provide assistance in defining requirements and procedures for local Sample 

0 Assist in implementation of local Sample Management Offices. 

Assist in defining national data element dictionary. 

Provide assistance in developing & implementing data interchange protocols: 

0 

Provide advice in defining functional requirements for local data base systems for 
analytical dah 
0 

- Field to Department of Energy (DOE) Headquarters data transfers, and 
- DOE to EPA transfers. 
Automated Data Review & Validation 

review and validation. 

Analytical Quality Assurance 

Standard Analytical Contract Requirements 

0 Develop, modify, and assist in implementing software programs for automated data 

Consult on applying artificial intelligence to data evaluation. 

Provide CLP performance evaluation samples and automatic scoring software. 
Provide assistance in developing "double blind" performance evaluation samples. 

Assist in developing technical performance requirements. 
Assist in developing standard reporting requirements (including electronic). 

0 

0 

0 

0 

0 

BDAT: NA 

Functio nal A r e a  * analytical laboratories 
characterization, monitoring & assay 
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Potential crosscomplex 

. .  
Analytical se=grm support 

0 Provide the support needed to continue obtaining current information on sampling 

Provide support in determining analysis capabilities in the private sector. 

and analysis needs and capabilities for each major DOE site performing waste management 
operations and environmental restoration. 

0 

0 Provide support in development of QA requirements and procedures. 

Provide support on developing guidance and institutionalizing the DQO process in 

Provide support on minimum health and safety quirements to be imposed on 

Provide support on establishing the maximum level of radiological contamination 

Provide support in development of a process for performance management systems 

0 

DOES environmental programs. 

commercial laboratories analyzing mixed and radioactive waste. 

allowed to be shipped to the commercial sector for analysis. 

reviews. 

0 

0 

0 

Summarv Purpose/N& 
See above description for purpodneed 

Summary ResultEndpo int/Deliverab le; 

BDAT: NA 

Are&- analytical laboratories 
characterization, monitoring & assay 
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-Fernald 
... acilihes S U D D O ~ ~ ~ ~  

C E R C U  ROD 

Ip; 410 

Soil Washing Treatability Study 
. .  

ScnPgQB; 
A Soil washing treatability study is currently being conducted under the guidance of 
CRUS. The guidelines for this study, contained in the Treatability Study Work Plan for 
Operable Unit 5: Soil Washing, adhere to EPA's Guidelines for Conducing Treatability 
Studies under CERCLA. The study, in support of evaluating remedial alternatives for soil 
as part of CRUS'S RI/FS, is designed to conduct both remedy-screening and remedy 
selection testing. Soil washing is a physicaVchemical treatment process that initially 
involves the separation of soil into different particle-size fractions. Reagent formulations in 
the washing solutions are used in the extraction of radionuclides and organic and inorganic 
compounds from these different size fractions. The contaminants may be separated from 
the wash smam into a concentrated residue for further treatment (e.g., stabilization or 
vitrifiication). Remedy-screening tests consist of bench-scale studies designed to evaluate 
individual treatment processes potentially applicable for soil washing. Results from this 
testing aid in selecting specific treatment processes that can be tested on a pilot-scale level 
during remedy-selection testing. Remedy-selection testing consist of combining physical 
separation techniques with chemical extraction processes into a single treatment process. 
The testing of this process on a a pilot-scale level enables both the processes and the results 
to be directly scalable to a full size soil washing operating system. 

S u m m y  Purposemeed; 
The purpose of this treatability study is to generate data for the detailed analysis of 
alternatives in the FS. A primary consideration is to integrate the soil washing treatability 
technology being evaluated in this study with other technology evaluations being conducted 
for on-site remediation of CRUS. 

Summary Result/EndDoinr/Deliverable; 
All design work for the soil washing process system and support utilities has been 
completed. The fabrication of all skids has also been completed by a local Cincinnati 
construction company. All project related documentation and startup support activities are 
on schedule. The installation of the soil washing pilot-plant is scheduled for completion by 
the later part of March. Anticipated system startup of the system is projected for the first 
week in April, 1993. The requirements of the Treatability Study Work Plan will be 
satisfied during the initial operation of the process. A phased approach for operation of the 
pilot system is currently being developed for the next twelve (12) months. Priorities during 
this period include batch process optimization, ID Program requirements, and conversion 
of the process to a continuous operating mode. 

BDAT. RMETL, PRECP NEUTR 

Functional A r e a  * chemical physical treatment 
radionuclide removal 

. .  371. 
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ORNL 

U D W  
Potential crosscomplex 

Ip; 41 1 

TitlG National Sample Management and Tracking System 

ORNL shall propose, design, and pilot a national system to: 1) track and monitor analytical 
laboratory utilization and capacity on a real-time basis and 2) provide short and long term 
projections of laboratory sample analysis needs on a routine basis. Other organizations that 
will be involved in this project include the EPA Analytical Operations Branch (AOB) 
through an IAG, INEL (EG&G Idaho), and Hanford (Westinghouse). 

See above description for purpodneed 

Sum-pointliverabk 
Develop a prototype local Sample Management System. 
Develop a prototype integrated Sample Management System. 

BDAT: NA 

Functional Area analytical laboratories 
characterization, monitoring & assay 
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-Savannah River 

1 Proposed HazardoudMixed Waste Disposal Facility 

Ip; 413 

Radiological Performance Assessment 

Radiological disposal facilities require a radiological performance to be conducted to insure 
the environment will be protected per DOE Order 5820.2A. This includes source term 
determination, degradation modeling, geochemistry, vadose zone and saturated zone 
contaminant migration modeling, and risk assessment 

DOE radiological disposal facilities must protect the public from radiological hazards for at 
least l0,OOO years in the future. This radiological perfoqnance assessment assures that this 
requirement will be met. 

-assessment will demonstrate that the proposed 
Hazardous/Mixed Waste Disposal Facility will protect the public. 

liv- 

BDAT: NA 

Axe= fmdform 
system analysis 
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Natiogid J .ab- 

-Los Alamos National Laboratory 
... acrllges S u m  

LANLMWTP 

Ip; 414 

DelphiDEIOX 
. .  sc- 

DelDhi DETOX is a wet air oxidation ~rocess usinn an aqueous solution of concentrated 
hydkhloric acid and the iron 2 - iron-3 couple to Eataly& the oxidation of organics. The 
process operates at approximately 200 C and 50 to 150 psi. 

Proposed alternative process to incineration. 

l i v e  
A proto scale process to demonstrate the overall effectiveness of the process. 

BDAT: WETOX INCIN CHOXD IMERC 

Areits; waste destruction & stabilization 
alternative organic destruction - high concentration 
alternative organic destruction - low concentration 
innovative technologies 
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. .  

Nati- 

-Los Alamos National Laboratory 
... 

' %??%IF, and cross-complex 
a c u s  S u m  

Ip; 415 

Process Modeling-Mixed Waste Treatment 

Many methods of treating mixed waste have been proposed. Process modeling of these 
technologies provides a convenient tool for evaluating the various methods for merit 
without having to build hardware for experimentation. Modeling is also a useful tool for 
investigating and optimizing promising technologies during the design stage. The scope of 
this development is to model all  proposed mixed waste treatment methods and promote the 
promising candidates. The goal is to deliver analyses of the proposed technologies. 

Process modeling is a well-developed technology. Commercial codes are available for the 
chemical engineers as tools. The development work involved in this program is to use one 
of these commercial codes, ASPEN plus, to model the mixed waste technologies. It is a 
matter of building the various components of the model into a process flowsheet and using 
this information to compare technologies. 

O M &  

The result will be a series of reports, one for each proposed mixed waste treatment 
technology, that provides the merits and drawbacks to each technology based on the results 
of the process model. 

BDAT: NA 

Functional a system analysis 
decision support 
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Site: J .os Alamos National Ldxm&uy 
-Los Alamos National Laboratory 

Ip; 416 

CAIVitrification 

Develop, demonstrate, and implement vitrification system to immobilize ashes generated by 
the Control Air Incinerator. 

OSeMeed;  
LANL specific system = bench scale 
Design based on standard equipment used in glass industry for +lo0 years. Additional 
experiments in DOE with high level vitrification. 

Bench-scale testing - equipment specification and product testing 
Pilot-scale testing - design parameters and glove box design 

BDAT: STABL HLVlT 

finalform 
final form glass 
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. . .  
:Program 

nr; 417 

h g t m i U k  Immobilization of MLLW at Pantex Plant 

Treatability studies are c m n t l y  underway to evaluate effectiveness of various sealants and 
encapsulants such as formaldehyde, polystyrene, polyurethane, polybutadiene, 
polyethelene, and cement. These treatability studies are being conducted on the following 
general waste forms: weapons support material (paper, plastic, rubber, wood, etc.), 
burning ground ash, and demilitarized/sanitized weapons components. These wastes 
represent the majority of Pantex MLLW. Proof of process has been successfully 
demonstrated N1 scale on weapons support material debris encapsulated with 
polyurethane. 

Pulpomee4; 
Immobilization technologies generally are considered the best available practical treatment 
for all existing LDR MLLW at Pantex Plant. 

Result/EndDoint/Delive 

Based on results from treatability studies, full scale proof of process demonstrations will be 
conducted for each MLLW waste stream, including debris and non-debris wastes. 

BDAT: STABL 

finalform 

31 '7 
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-Los Alamos National Laboratory 

es S- 
Weapons manufacturing - complex 21 

Ip; 418 

Chip Collection System for Precision Machining 

This program reduces the machinist workers exposure to toxic and radioactive materials by 
automatically collecting the chips from the machining process. This also reduces the use of 
solvents to clean mas and thus reduces mixed waste production. 

In m a c & z o n s ,  the chips have to be collected after the part is complete. If these 
chips are toxic or radioactive, the worker is exposed to this hazard. By collecting 
automatically, the exposure is reduced 

eed; 

l i v e  
The deliverable is a system for automatically collecting toxic and radioactive chips during 
the machining process. 

BDAT: NA 

a waste minimization 
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Alamos Na- 

-Los Alamos National Laboratory 

TA-55 Pu processing at LANL and other similar activities in DOE complex 

Ip; 4 19 

Biodegradation of nitrated rags 
. .  

Develop, d e m z  and implement a process for reducing the volume of nitrated rags 
with radioactive contamination The approach involves biodegradation of the organic matrix 
and nitrates, resulting in an output stream which is suitable for subsequent recovery or 
removal of the radioactive constituents. 

and radioactive material are currently stored. This approach 
involves biodegradation of the organic matrix and nitrates with a substantial volume 
reduction, resulting in an aqueous output stream which is suitable for subsequent recovery 
or removal of the radioactive constituents, and waste processing. 

l i v e  
Based on the small scale demonstration results, adaptation of standard operating methods 
will be considered to eliminate the stored material, and for potential inclusion in future Pu 
processing at LANL. If successful, the approach could be applicable to other similar 
activities in DOE complex. 

BDAT: BIODG 

coo- chemical physical treatment 
waste destruction & stabilization 
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. 

Los Alamos National Laboratory 

Alamos National Laboratory 
. . .  a c h e s  S U D D O ~ ~ ~ ~ ;  

supports all tritium progdfacil i t ies.  
Supports WETF operations. 

Ip; 420 

Tritium Gas Recovery/Recycle from Tritium Confinement Systems 
. .  sc- 

Develop, demonstrate, and implement a system for recovering elemental tritium from 
weapons without generating tritiated water. 

arv Pulpose/Nezd; 
We need to be able to recover tritium from weapons dismantlement without converting 
elemental tritium into a compound (tritiated water) which is 25,000 times more toxic than 
the elemental tritium. This will aid the recovery at WETF. 

Res&Q&&oinVDelive& 
The scope of the activity will be to investigate commercially available gas separation 
module technology with the goal of designing a tritium gas recovery system for use at 
WETF. This technology can then be licensed commercially. 

BDAT: NA 

Functional Areas: other 
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4695 
s This Appendix discusses certain radioactive materials that do not fit within the category of mixed waste 

but which have been included in the report for reasons stated below. Many of these materials are 
currently the subject of an ongoing DOE initiative to inventory material being held for reuse, recovery, 
recycle, or resale in order to ensure they are included in DOE‘s planning and decision-making process. 

As a result of this assessment, some of these materials may be determined to be unnecessary for future 
needs and thus become waste. Other materials are identified in this section because their regulatory status 
is currently being discussed with regulators or because a provision of the FFCAct-1992 appears to 
contemplate the inclusion of some information pertaining to non-mixed radioactive waste. 

These materials fall into three general groups and are not categorized as mixed waste: 

(1) radioactive materials not categorized as waste, 
(2) non-mixed low-level radioactive waste, and 
(3) spent nuclear fuel. 

Additionally, this Apendix discusses Naval Nuclear Propulsion Program wastes and spent fuel, and DOE 
moratorium wastes. 

c. 1 Radioactive Materials Not Categorized As Waste 

These materials generally fall into two categories: (1) materials which are the subject of a continuing 
DOE inventory re-evaluation in light of changed circumstances and which, as a result of that re- 
evaluation, could be determined to be in excess of program needs and, (2) materials that are currently 
the subject of unresolved regulatory disagreements and for which the regulatory status is therefore 
unclear. 

C. l . l  Materials in Storage 

The first category consists of materials held in storage in support of long-standing DOE missions. For 
many years the principal DOE mission has been nuclear weapons production and related research and 
development, including production of special nuclear and strategic materials. The DOE also supplied 
nuclear materials for other research and development not related to nuclear weapons and for support of 
the demonstration of the use of nuclear reactors for the production of commercial electrical power. 

Recent geopolitical changes have resulted in a rapid re-focus DOE’s defense mission from one largely 
of weapons production to one focused on maintaining and upgrading the safety and security of the existing 
weapon stockpile. Concurrently, DOE has initiated major site cleanup activities at its sites. As a result 
of these changes, a significant amount of materials in storage may be determined to be in excess of the 
DOE’s needs. 

Although past evaluation by DOE of the need for these materials has concluded that they are not waste 
and are needed to support DOE’s mission, DOE is now taking formal steps to re-evaluate current and 
future material needs. This continuing re-evaluation requires the collection of data on existing materials 
throughout the complex. Only limited applicable data on these materials are available, and they are not 
on zny central database. The DOE has recently requested these data from the sites and will include 

c-2 
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additional information in updates to the inventory report. This data collection activity will continue to 
support DOE's efforts to: 

1. Provide policy and guidance to the sites to support continued storage of those materials 
determined to have an identifiable future purpose. 

2. Facilitate waste minimization by identifying materials at one site which could support activities 
at another site. 

3. Identify materials that are now, or could in the future be determined to be, in excess of program 
needs and plan for compliant treatment, storage, and disposal. This data will also be useful in 
discussions with regulators to resolve regulatory issues which arise. 

DOE has already begun discussions with EPA to address these materials. In some instances, similar 
discussions are ongoing with state regulators. 

C.1.2 Materials Under Regulatory Review 

Materials in the second category (materials currently the subject of U N ~ S O ~ V ~ ~  regulatory disagreement) 
are identified below. Discussions with affected regulators on the regulatory status of certain materials 
have, in some cases, resulted in formal disagreement between the two parties. During discussions on the 
potential content of the inventory report it was suggested that DOE include these materials in the report. 
Inasmuch as the outcome of these disagreements is uncertain, DOE has included these materials in the 
report but has not denominated them "mixed waste". 

Metallic Sodium - some experimental reactors used liquid metallic sodium as the heat transfer 
medium for dissipating heat generated by the fission process. This sodium, currently in storage 
at the Idaho Nuclear Engineering Laboratory (INEL), is a valuable resource for potential reuse 
because it is of exceptionally high purity and costly to replace. The minor amounts of 
contamination or induced radioactivity in this sodium do not prevent its reuse as a coolant 
material. 

0-- Uranium-Hexafluorideya-large-quantity-of -uranium-depleted-in-the-isotope-~sU-is-generated-as 
a coproduct during the production of enriched uranium. Some of this material is currently in 
storage at the Portsmouth facility. It is stored as solid uranium hexafluoride, under low or 
subatmospheric pressure, in 916-inch walled steel cylinders each weighing about 14 tons. This 
material has an economic value as a source material of additional "U and/or as depleted uranium 
metal for other strategic applications, and can be reintroduced into a process line. 

Inclusion of these materials in the report does not suggest any alteration in DOE's position on the 
regulatory status of these materials. The ultimate determination on the regulatory status of these materials 
could impact similar materials currently in storage at other DOE sites. 

Quantitative data on the amount of these two materials is included in Table C. 1. 

c- 3 
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' T.2 Non-Mixed 

Section 3021(a)(2)(F) of RCRA, 

Radioactive Low-Level Waste 

as amended by the Act, requires that DOE provide an "inventory of each 
type of waste that has not been characterized-by sampling and analysis ai each Department of Energy 
facility in each state" (emphasis added). This provision refers only to "waste" and thereby differs from 
other requirements of section 3021(a)(2) which require that the information to be reported is for "mixed 
waste". This provision also is contained in Section 3021(a) entitled "MIXED WASTE INVENTORY 
REPORTS." Due to the uncertainty regarding whether this provision applies to "waste" or only to 
"mixed waste," DOE has decided to adopt a conservative interpretation and provide information on 
radioactive waste which has been determined to be non-mixed. The low-level waste (LLW) stored at 
DOE sites falls into this category. The categorization of the waste as non-mixed is based on process 
knowledge and/or sampling and analysis; however, the sampling and analysis techniques when used may 
not fully comport with EPA protocols for sampling and analysis of hazardous constituents. Information 
on mixed low level wastes and how they have been characterized is included elsewhere in the "mixed 
waste" portions of this report. 

Table C.2 includes data on stored LLW where the major radioactive characteristic derives from: 
uraniudthorium, fission products, induced activity, tritium, or alpha contamination. The non-hazardous 
waste matrices range from sludges and other relatively homogeneous solids to miscellaneous trash (paper, 
cloth and protective clothing, glassware, tools, etc.) from routine process operations and maintenance 
activities where hazardous substances are not employed. 

In 1991, the DOE generated nearly 76,000 cubic meters of non-mixed LLW, and more than 53,000 cubic 
meters were disposed in existing DOE LLW disposal facilities. Radioactive LLW is normally disposed 
shortly after generation; however, some sites do not have an on-site disposal capability and currently are 
unable to ship their LLW to another site for disposal. Therefore, over 150,000 cubic meters of non- 
mixed LLW was in storage at DOE sites as of December 31, 1992. Table C.2 provides data on the 
quantity stored by site. This data was taken from a recent update of the DOE Waste Management 
Information System (WMS) which supports the data in DOE/RWM)06, the DOE'S Integrated Data Base 
published annually, describing U.S. Spent Fuel and Radioactive Waste Inventories, Projections, and 
Characteristics. 

About 127,000 cubic meters of this total (or about 85 percent ) is uraniudthorium contaminated waste 
at the uraniudthorium production and handling sites and at the DOE gaseous diffusion facilities. 
Another 11 percent is LLW contaminated with alpha activity which cannot be shipped and/or exceeds the 
local site criteria for disposal by direct burial but is not TRU waste. The remainder is contaminated with 
fission products or tritium or contains induced activity. 

At least 80 percent of the total has been characterized as non-mixed LLW based on process knowledge. 
While some sampling and analytical techniques have been used for categorization of this material, it was 
not necessarily performed using EPA protocols for sampling and analysis of hazardous constituents. 
Process knowledge for operating processes is based on engineering analysis and technical knowledge of 
the chemical and physical interactions of materials introduced into a specific process stream for which 
process parameters have been established and documented. The chemicals used are controlled and 
documented, including application of stringent procurement specifications, Material Safety Data Sheets 
based on the manufacturer's analyses of chemicals procured, and site verifications based on independent 
analyses at the receiving site. All processes have been subject to design review and safety analyses and 
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are performed using detailed, documented procedures. Deliberate process changes require documented _ _  
changes in procedures subject to approval by the organizational units which approved the original 
procedures. Established quality assurance and quality control programs document any significant 
deviations from procedures and verify that process modifications do not result in unacceptable changes 
to products and process streams. These steps, in combination, provide a sound basis for the use of 
process knowledge to differentiate between mixed and non-mixed radioactive low-level waste. 

c.3 Spent Nuclear Fuel 

Historically, spent nuclear fuel (SNF) irradiated for defense purposes was chemically reprocessed to 
recover valuable products and fissionable materials. High level waste, transuranic waste, and mixed low- 
level waste generated by reprocessing is discussed elsewhere in this document. In April 1992, the 
Secretary of Energy announced the phase-out of reprocessing for the recovery of highly enriched 
uranium. 

The DOE is responsible for two general types of SNF. The bulk of this fuel is from defense activities 
within the Department and its predecessor agencies for the production of special nuclear material and 
tritium for use in nuclear weapons, and is located at the Savannah River Site and at Hanford. A much 
smaller amount of SNF from demonstrations related to nuclear power generation and in training and 
research reactors at university or government facilities is stored at a number of sites. 

Table C.3 summarizes the amounts of these two types of SNF in DOE storage, currently a total quantity 
of about 2,500 metric tons. An aggregate number is given in the Table for the small quantity of 
university fuels which are owned by the DOE but currently stored at about 60 universities. By way of 
comparison with the DOE total, at the end of 1991 the cumulative amount of SNF from the nation’s 
commercial utility reactors was 23,681 metric tons and the incremental amount added in 1991 was 1,915 
metric tons. @OE/RW-0006, Rev.8, integrated Data Base for 1992: U.S.Spent Fuel and Radioactive 
Waste Inventories, Projections, and Characteristics, October 1992.) 

DOE SNF is stored in facilities which provide isolation from the biosphere and removal of heat. Most 
fuel is stored under water in storage pools. The water acts as a heat exchange medium to carry away the 
decay heat and also as a shield to protect against radiation. SNF which cannot be stored under water 
because of its physical or chemical properties is stored dry in suitable shielding. 

DOE has initiated discussions with EPA on the potential applicability of RCRA to this material and to 
address sampling and analysis protocols due to the diverse types of SNF in storage across the complex 
and the associated radiological concerns. In the interim, DOE has elected to include this material in the 
report. 

c .4 Naval Nuclear Propulsion Program 

The following information is provided regarding Naval Nuclear Propulsion Program process knowledge, 
spent nuclear fuel, and excess equipment containing heavy metals: 
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C.4.1 Process Knowledge Determination of Mixed Waste Pertaining to Naval Nuclear 
Propulsion Program Activities. 

In determining whether a radioactive waste is also hazardous, the Naval Nuclear Propulsion Program 
(NNPP) employs process knowledge based on engineering and technical knowledge of materials used, 
reactions that occur, and materials that result from particular processes. Process knowledge 
determinations can rely on factors such as material safety data sheets, technical data sheets, procurement 
specifications and engineering assessments. Characterization of continuing mixed process streams relies 
on process knowledge where past determinations have been made and the waste stream remains 
unchanged. 

Work involving radioactivity is done pursuant to detailed workplans developed for that specific job. 
These workplans are reviewed for use of RCRA "listed" hazardous substances. Unless substitution of 
a hazardous substance is technically unacceptable, nonhazardous substances are used. This has resulted 
in avoiding the use of solvents such as acetone, methylene chloride and trichloroethane. Workplans are 
also reviewed for use of substances resulting in waste with RCRA hazardous characteristics. Where 
technically acceptable, non-hazardous substances are used. For example, decontamination and cleaning 
solutions are typically alcohol in water solutions to ensure resulting waste does not exhibit the 
characteristic of ignitability. 

These advance preparations prior to conducting work also help identify waste streams that potentially have 
hazardous constituents. Waste streams are evaluated for the possibility of having RCRA listed hazardous 
components and characteristic hazardous components. The more difficult hazardous characteristic to 
determine is the toxicity characteristic, which is determined by review under the toxicity characteristic 
leaching procedure VCLP). 

In using process knowledge to evaluate for toxicity characteristics, a waste stream is screened for 
thresholds based on process knowledge, calculations and conservative assumptions on the concentration 
of hazardous constituents. Such screening includes comparing a waste stream to similar streams for 
which an evaluation has been completed; comparing the concentration of hazardous constituents contained 
in a mixed process stream directly with the TCLP concentrations (data for making this comparison may 
be available in the form of chemical reagent compositions or component material chemical compositions); 
employing 20:l weight ratio of weak acid to tested material required by the TCLP test; and obtaining 
actual data (e.g., from equipment specifications) on the concentration of hazardous constituents rather 
than using unduly conservative assumptions (which may be appropriate if little was known about the 
waste). 

Sampling and analysis on mock-up (non-radioactive) materials is done where process knowledge is 
insufficient and a representative sample can be constructed. This has been done for several low-level 
radioactive waste streams and is the preferred method of sampling and analysis when process knowledge 
is inconclusive. 

Low-level radioactive waste streams where process knowledge has been sufficient to demonstrate that 
waste is not mixed waste include equipment that does not have lead shielding, cloths, plastics, glass, and 
insulation. These waste streams will continue to be managed and disposed of in accordance with Naval 
Nuclear Propulsion Program requirements and applicable DOE and NRC requirements. Pursuant to 
Program requirements, low-level radioactive waste is shipped to a disposal facility as soon as sufficient 
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quantity is available for an economic shipment. Such waste streams have not been included in the mixed 
waste inventory. Where process knowledge is not adequate and additional characterization and sampling 
is required, those waste streams have been identified and included in this report. 

C.4.2 Spent Naval Nuclear Fuel. 

Since naval nuclear fuel must meet stringent military requirements, it is designed and constructed with 
exceptionally rugged properties, which also affect characterization under RCRA. These military 
requirements include the fuel’s ability to withstand combat shock, to sustain rapid power changes (from 
0 percent power to 100 percent power in minutes), and to retain its radioactivity for minimizing exposure 
of the crew (which must live and work in close proximity to the reactor). In particular, naval fuel, when 
compared to commercial fuel, can withstand more than 10 times as much dynamic shock, and releases 
no fission products in normal operation. Naval fuel is highly corrosion resistant; for example, reactor 
cores removed from the U.S.S. ENTERPRISE during her last refueling in 1992 successfully operated for 
20 years. 

In reviewing whether spent naval fuel represents a mixed waste, the following was considered. 

A material must be a solid waste before the RCRA hazardous waste controls may be applied. While 
spent naval fuel may be considered a solid waste while held pending pIacement in a geologic repository, 
naval fuel contains enriched uranium that can still be recovered if economically justified in the future. 

Once a material is determined to be a solid waste, it must be characterized to determine whether it is also 
a RCRA hazardous waste. The first thing to consider is whether spent naval fuel contains constituents 
specifically listed as hazardous. No listed constituents are present in spent naval fuel nor added as part 
of the research and development activities performed on spent naval fuel following removal from a naval 
r actor. 

The final test to consider in determining whether a solid waste is a hazardous waste is whether the waste 
exhibits a hazardous characteristic (Le., ignitability, corrosivity, toxicity, or reactivity). Only the toxicity 
test is relevant to spent naval fuel owing to its metallic, solid structure. The toxicity test involves 
determining whether one or more of a list of toxic substances (e.g., heavy metals) are present in the waste 
above RCRA concentration limits. The hazardous characteristic tests are to be applied to a representative 
sample-of-the-wasterspent-naval-fuel does-not-contain-any-constituents-that-could-cause-the-fuel- to-be-- 
regulated as a characteristic hazardous waste. Specifically, none of the materials for which toxicity is 
measured is present in fuel except in trace amounts well below regulatory limits. TCLP analysis of spent 
naval nuclear fuel has confirmed this determination. 

C.4.3 Excess Equipment Combining Heavy ‘Metals 

In accordance with the NNPP mixed waste management principles discussed in Section 1.3 of this report, 
the Program is evaluating options for efficient and cost effective radiological processing of excess 
equipment containing heavy metals (primarily lead used for shielding purposes) to facilitate mixed waste 
minimization and recycling of heavy metals. The excess equipment is from the maintenance, overhaul 
and decommissioning of nuclear powered ships and prototypes that are being removed from active service 
as a result of the downsizing of the Navy fleet. This equipment is not able to support work on later 
classes of nuclear-powered ships. 
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The equipment containing heavy metals identified in Tables C.4 and C.5 typically contains lead shielding 
which is canned; Le., enclosed between steel sheets which prevents the lead from coming into contact 
with radioactivity. The NNPP is considering radiological processing methods for removing the metals 
containing radioactivity from the non-radioactive heavy metals, which could then be recycled. Table C.4 
presents a summary of the excess equipment containing heavy metals currently at each NNPP site. Table 
C.5 presents a summary by site of the equipment containing heavy metals which is projected to become 
excess during the next 5 years. 

Separating the radioactivity from the nonradioactive recyclable metals will be conducted in accordance 
with existing Program requirements for radiological work. The Program has over 40 years of experience 
with decontaminating equipment under stringent radiological controls. Both surface decontamination and 
mechanical separation methods have been employed. In particular, mechanical separation of equipment 
by disassembly and cutting is standard craftsmanship for work on nuclear propulsion systems. Such 
radiological processing to separate radioactive constituents from non-radioactive hazardous constituents 
is in keeping with the Program’s efforts to minimize the generation of mixed waste. Based on 
engineering evaluations to date, it is projected that radiological processing of excess equipment containing 
heavy metals will provide over eighty percent reduction in the amount of mixed waste that would 
otherwise be generated by indirect disposal of the equipment. 

Because of the efficiencies gained from economies of scale, the Program expects to use one facility for 
the radiological processing of excess equipment to remove recyclable heavy metals. Although commercial 
enterprises are being reviewed for this type of work, it is likely that a Program facility will be used for 
the majority of the equipment. In that event, the expected amount of potential mixed waste residuals 
resulting from this work over the next 5 years is 145 m3 (270,700 kg). The radiation level of such waste 
would not be of sufficient significance to affect RCRA treatment standards since it could be contact 
handled; the primary radionuclide is cobalt 60. The hazardous waste codes expected would be DO08 
(most prevalent), D007, D006, DO05 and/or DO1 1. Technology to treat this waste should be consistent 
with technology needed to treat equivalent solely hazardous waste. Because of uncertainty as to which 
Program facility would perform the radiological processing, the predicted mixed waste residual volume 
is not included in the 5-year projections in the Program site specific information. This information will 
be provided as part of the treatment plan development when a central facility is selected. 
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C.5 Department of Energy Moratorium Waste 

In May 1991, the Department became aware that inconsistent and, in some cases, inappropriate criteria 
were being used to release hazardous waste for treatment and disposal as nonradioactive waste. To 
address this problem, DOE imposed a moratorium on the offsite shipment of hazardous waste from areas 

' with a potential for causing radioactive contamination. The moratorium is being lifted on a site-by-site 
basis contingent on the Headquarters Oftice of Environmental Restoration and Waste Management 
approving site procedures invoking current criteria and controls on offsite release of waste. 

The current criteria for a waste being declared nonradioactive are: 

1) it contains no added radioactivity in bulk or volume from DOE operations, and 

2) it exhibits surface contamination at levels less than the guidelines of DOE Order 5400.5, 
"Radiation Protection of the Public and the Environment." 

To date, criteria and, procedures have been approved and the moratorium lifted at seven sites. Twenty- 
two additional sites have submitted procedures for Headquarters review. 

Due to the moratorium, DOE sites for which the moratorium is still in effect are storing some wastes that 
would normally be sent offsite for treatment and disposal as hazardous wastes. In accordance with the 
moratorium and direction from Headquarters, until the sites' criteria and procedures for declaring that 
the waste is nonradioactive have been approved, these wastes must be considered suspect. Once the 
criteria and procedures are approved, it is expected that most of these wastes can be removed from the 
sites as hazardous waste. 

DOE has not included data on this suspect waste in the Inventory Report; however, it is the Department's 
intention to continue to assess and evaluate this waste. Based on this review, data on any waste 
confirmed to be mixed will be provided in the final report. 

- 
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Table C.l - Disputed Materials Not Categorized As Waste 

DOE SlTE 

INEL 

Portsmouth 

SODIUM METAL DEPLETED URANIUM 

Metric Tons # of cylinders Metric Tons 

238 - - 
- 10,400 83,200 
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Table C.2 - Non-Mixed Radioactive Low Level Waste in Storage as of 12/31/92 
- -~ 

DOE SITE ACCUMULATED VOLUME 
IN 

STORAGE AS OF 12/31/92 
cubic meters 

TOTAL GROSS ACTIVITY 
IN STORAGE AS OF 
12/31/92 

curies 

CALIFORNIA ! ! 
Lawrenct Berkeley Lab. 

Lawrence Livermom Natl Lab 

Mia Natl Lab - Livermore 

Stanford Linear Accelerator 

362.2 4,934 

463.7 14,116 

48.8 27,454 

52 0.4 

COLORADO 

Rocky Flata Plant 

FLORIDA I I 
2,974 14.7 

I 16.4 I 2,771 Pinella9 

IDAHO 

Idaho Natl Engineering Lab 

Naval Reactor Facility 

ILLINOIS 

Ago- Natl Lab - East 
Fermi Natl Accelerator Lab 

Argo- Natl Lab - WUa I 13.0 I 52.423 

0 0 

0 0 

929 Not established. 

89.2 88.1 

h e 8  Laboratory 23.1 I 0.01 

KENTUCKY 
I I 

Paducah Gaseous Diff. Plant 3,347 6.2 

MISSOURI 

Kansas City Plant 9.9 217.1 

NEW JERSEY I I 
Nevada Tcst Site 
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Table C.2 - Non-Mixed Radioactive Low Level Waste in Storage as of 12/31/92 

Princeton Plamnn Physics Lab 100 < 1  

MEXICO 

Inhalation Tox. Rtatsrch Lab 
~ 

b e  Alamoa National Lab 

75 200 
~ 

0 

Sandia Natl Lab-Albuquerque 

I 
160 

0 II 

Brookhaven National Lab 

West Valley Demo Pmjcct 

40 1.9 

2,899 345 

I 56.4 

OHIO 
Fcmald (EM.40) 

NEW YORK I I I1 

30.050 862 

Mound Plant 

Portsmouth Gaecous Diffusion 

R d v c  Metale. Inc. 

4,482 7,573 

29,488 0.97 

2,611 0.3 

Savannah River Site 

TENNESSEE 

Oak Ridge K-25 Site 

Oak Ridge National Lab 

Oak Ridge Y-12 Plant 

SOUTH CAROLINA I I II 
600 

44,304 

2,442 

17,321 

TEXAS 

Psntcx 

WASHINGTON 

Hanford 

TOTAL 

Oak Ridge Aseoc. UNv. 
~ 

3 87 35.7 

185.5 234,905 

150,567 946.005 

1- ~ 0 

It 250,000 

NIA 

353,608 

8.6 

0 
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Table C.3 - National Summary of Department of Energy Spent Nuclear Fuel'') 
On-Site 12/31/92 - in metric tons of initial heavy metal 

DOE SITE 

Idaho National Engineering Lab 

West Valley Site 

Savannah River Site 

PRODUCTION 
FUEL 

- 
- 
7.2 

~~ ~ 

R&D FUEL 

~~~ ~~ 

Oak Ridge National Laboratory 

Hanford Site 

Brookhaven National Laboratory 

277 

- 0.6 

2099.2 31.2 

- 0.2 

27.6 

60.2 

II TOTALS I 2106.6 I 397.4 II 
t1) Does not include Spent Naval Nuclear h e 1  addkessed in Section C.4.2 ' 

I1 
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TABLE C.4 
NAVAL NUCLEAR PROPULSION PROGRAM EXCESS EQUIPMENT CONTAINING 

StatdSite 

California: 
Mare Island Naval Shipyard 

HEAVY METALS INVENTORY AS OF DECEMBER 31, 1992 

Inventory 
(m? 

20 

Connecticut: 
Knolls Atomic Power Laboratory - Windsor Site 

Hawaii: 
Pearl Harbor Naval Shipyard 

Idaho: 
Idaho National Engineering Laboratory: Naval Reactors Facility 

Maine: 
Portsmouth Naval Shipyard 

New York: 
Knolls Atomic Power Laboratory - Knolls Site 

Knolls Atomic Power Laboratory - Kesselring Site 

Bettis Atomic Power Laboratory 

Charleston Naval Shipyard 

Pennsylvania: 

South Carolina: 

, o  

0.9 

16 

10.7 

0 

0 

7 

0 

Virginia: 
Norfolk Naval Shipyard 

Washington: 

NATIONAL TOTAL: 

Puget Sound Naval Shipyard 

0 

0 

54.6 

Inventory 

19,190 

0 

10,Ooo 

44.Ooo 

23,650 

0 

0 

25,550 

0 

0 

0 

122,340 
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4695 

~~ ~ ~ 

StatdSi te 

California: 
Mare Island Naval Shipyard 

Connecticut : 
Knolls Atomic Power Laboratory - Windsor Site 

Hawaii: 
Pearl Harbor Naval Shipyard 

Idaho National Engineering Laboratory: Naval Reactors Facility 
Idaho: 

TABLE C.5 
NAVAL NUCLEAR PROPULSION PROGRAM PROJECTED AMOUNT OF 

EQUIPMENT CONTAINING HEAVY METALS EXPECTED TO BECOME EXCESS IN 
NEXT 5 YEARS 

Inventory Inventory 
<m3 @g) 

114 227,300 

129 134,300 

0 0 

25 59,Ooo 

Maine: 

New York: 
Knolls Atomic Power Laboratory - Knolls Site 

Portsmouth Naval Shipyard 34 

1.29 

44,200 

Pennsylvania: 

South Carolina: 

Bettis Atomic Power Laboratory 

Charleston Naval Shipyard 

Knolls Atomic Power Laboratory - Kesselring Site I 131.4 I 90,Ooo 

3.5 

1 

Virginia: 
Norfolk Naval Shipyard 

Washington: 
Puget Sound Naval Shipyard 

NATIONAL TOTAL: 

228 

25 

692.2 

8,800 

550 

403 ,ooo 
75,300 

1 ,048,450 

C-15 



APPENDIX D 

Glossary 

D-1 April 1993 
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4695 
The glossary for the Interim Mixed Waste Inventory Report has not yet been compiled. However, the 
Final Report will contain a glossary of terms. Until the Final Report is completed, individuals 
reviewing the document are encourage to utilize existing Department of Energy (DOE) glossaries such 
as that available in the Department of Energy Environmental Restoration and Waste Management 5- 
Year Plan. An alternative is to call the Interim Report Hotline (301) 903-7488 for clarification of 
specific terms. DOE does intend to work with individuals commenting on the report to develop the 
flossary for the Final Report. 
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