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1.0 EXECUTIVE SUMMARY 

This document has been prepared i n  response t o  a June, 1989 agreement between 
the Department o f  Energy (DOE) and the  S ta te  o f  Colorado which committed the 
Rocky F l a t s  P lan t  (RFP) t o  submit a p lan  d e f i n i n g  t h e i r  program t o  manage l o w -  
l e v e l  mixed waste being s to red  w i t h i n  the  Plant s i t e .  Th is  p lan  es tab l i shes  
the necessary c r i t e r i a  t h a t  must be met t o  d ispose o f  t he  RFP mixed waste and 
evaluates t h e  poss ib le  t reatment  op t ions  t h a t  might  achieve those c r i t e r i a .  
Th is  p lan,  however, i s  unable t o  p r e d i c t  when a d isposal  f a c i l i t y  w i l l  agree 
t o  take  the  waste, even should i t  meet a l l  a n t i c i p a t e d  r e s t r i c t i o n s  on i t s  
form. 

Nineteen i n d i v i d u a l  waste types o r  streams are addressed by t h e  p lan.  For 
each waste stream, c h a r a c t e r i z a t i o n  i n fo rma t ion  i s  presented and compared t o  
l ow- leve l  r a d i o a c t i v e  waste d isposal  c r i t e r i a  ( f o r  t h e  r a d i o l o g i c a l  component) 
and standards es tab l i shed  by EPA's Land Disposal  R e s t r i c t i o n s  found i n  40 CFR 
268 ( f o r  t h e  RCRA hazardous component). 
o r  standards are  i d e n t i f i e d  as t h e  t reatment  need f o r  t h a t  s p e c i f i c  waste. 
Poss ib le  t reatment  a l t e r n a t i v e s  a re  proposed and evaluated us ing  the  f o l l o w i n g  
c r i  t e r i  a : 

i t s  demonstrated e f fec t i veness  i n  ach iev ing  t h e  requ i red  waste form; 

i t s  stage o f  development and a v a i l a b i l i t y  f o r  p roduc t ion ;  

. 

L i m i t a t i o n s  i n  meeting those c r i t e r i a  . 

(1) 

( 2 )  

( 3 )  i t s  ab.Llity t o  t r e a t  t h e  waste w i thou t  producing o t h e r  secondary 
wastes o f  concern; and 

( 4 )  i t s  e f f i c i e n c y  cons ider ing  such f a c t o r s  as waste volume reduc t ion ,  
process r e l i a b i l i t y ,  f i n a l  waste form, and c a p i t a l  cos ts .  

F igure  1.1 l i s t s  the  n ine teen mixed waste streams along w i th  t h e  r e s u l t s  o f  
t h e  eva lua t i on  of t rea tment  a l t e r n a t i v e s .  
numbers shown i n  t h e  column corresponding t o  the  waste streams f o r  which they 
were considered. 

Each t rea tment  a l t e r n a t i v e  has 

These numbers i n d i c a t e  the  r e l a t i v e  r e s u l t s  o f  t he  
eva lua t i on  (i .e., "1" i n d i c a t e s  the  t reatment  a l t e r n a t i v e  w i th  t h e  h ighes t  
eva lua t i on  score, "2" t h e  second h ighes t ,  e t c . )  f o r  t h a t  waste stream. Not 

1 



Figure 1.1 Results of Treatment 
e. .e A1 te r na t ive E valu at i on 

*l Vitrification refers to use of microwave, Joule melter, or plasma arc 
technologies 
Extraction refers to several techniques to remove the RCRA hazardous *2 

components from waste 
t3 All of the alternatives for this waste include pretreatment f o r  

neutralization, and most include pretreatment for cyanide destruction 
*4 Extraction on the composite chip would be followed by cementation of 

the pyrophoric chips 
*5  For this waste stream, cementation and polymer solidification both 

include cyanide destruction as pretreatment 

2 



a l l  t reatment a l t e r n a t i v e s  shown i n  F igure  1.1 are being g iven f u r t h e r  
considerat ion;  some o f  t he  lower scored a l t e r n a t i v e s  are being dropped. 

Each waste stream subsect ion concludes w i t h  a schedule o f  events t h a t  
represent  the  next s tep  i n  working towards the  impl.ementation o f  successful  
t reatment technologies.  'Table 1.1 prov ides a summary o f  those i n d i v i d u a l  
f ind ings  presented i n  terms o f  the steps o r  a c t i v i t i e s  t h a t  a re  scheduled. 

Development o f  s p e c i f i c a t i o n s  f o r  w e l l  es tab l i shed technologies and per forming 
bench sca le  t e s t i n g  o f  thc:c tec!n:?-:;:: no: w e l l  enough es tab l i shed  are the  
a c t i v i t i e s  descr ibed i n  t h i s  plan. F u l l  sca le t reatment  equipment and 
c a p a b i l i t i e s  a re  expensive t o  p u t  i n t o  place. Therefore, once bench sca le  
t e s t i n g  has been completed, t he  t reatment  a1 t e r n a t i v e s  w i  11 be reeva lua ted  
based on the r e s u l t s  o f  those t e s t s .  
f u l l y  e f f e c t i v e  should be evaluated and the  c a p a b i l i t y  o f  a technology t o  
t r e a t  m u l t i p l e  waste streams should be added t o  t h e  eva lua t i on  c r i t e r i a  and be 

Only t h e  technologies considered t o  be 

heav i 1 y weighted . 

3 
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-TABLE 1.1 Sumnary o f  Shor t  Term A c t i v i t i e s  

M i  xed 
Treatment A1 t e r n a t i v e  A c t i v i  t v  Waste Streams - Act i v i  t v  Corn01 e t  i on 

1. N/A Charac ter iza t ion  - Perform Pondc r e  t e/ 9/90 
add i t i ona l  sampling and Pond Sludge ( a l l )  
anal ys i s f o r  s p e c i f i c  N i t r a t e  S a l t /  
parameters t o  enable Sal t c r e t e  
conf i rmat ion  o f  appl i c a b l  e Bypass S1 udge 
d isposal  c r i t e r i a .  Roast e r Ox i de 

Combustibles 
FBI Ash 
Metal ch ips 
F i  1 t e r s  
Ac id  
Composite Chips 
Absorbed Organic 
ECH Sludge 
Contaminated D i r t  
C u t o f f  S1 udge 

2. S t a b i l i z a t i o n /  Perform bench scale t e s t i n g  
S o l i d i f i c a t i o n  o f  cement (C)  and/or 

polymer (P) s o l i d i f i c a t i o n  
techniques on samples o f  
mixed waste streams. This  
inc ludes analyz ing t h e  
s o l i d i f i e d  sample through 
u s e  o f  e x t r a c t i o n  
procedures and vary ing  the  
process ingred ien ts  t o  
opt imize t h e  r e s u l t s .  

Pondcre te/ 
Pond Sludge 

N i t r a t e  Sa l t /  
Sal t c r e t e  

Bypass S1 udge 
lead  
Combustibles 
FB I  Ash 
Bery l  1 i um Dust 

( lab scale) 
F i  1 t e r s  
F1 uorescent 

L igh ts  
Acid ( l a b  scale) 
ECM Sludge 
Contaminated D i r t  
C u t o f f  S1 udge 
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TABLE 1.1 Sumary o f  Short Term Activities 

Mi xed 
Treatment Alternative Act i vi t v  Waste Streams Activity Completion 

3. Incineration Develop a plan for the 
restart of the existing 
fluidized bed incinerator 
(FBI) to accomnodate the 
appl Icable mixed waste 
streams. Continue to' 
pursue incineration of FBI 
Oil and possibly others 
(such as combustibles) at 
the Idaho National 
Engineering Laboratory. 

FBI Oil 12/89 

PCB Liquids 
Fi 1 ters 
Cutoff S1 udge 

Combust i bl es (plan) 

4. Helting/ 
Vi tri f i cation 

Perform bench scale testing 
o f  Joul e and/or microwave 
melting on samples o f  mixed 
waste streams. This 
includes analyzing the 
vitrified sample to Insure 
t h a t  l e a c h a b i l i t y  
requirements are met. 

Pondcret e/ 
Pond Sludge 

Nitrate Salt/ 
Saltcrete ' 

Bypass S1 udge 
'FBI Oil 
Combustibles 
FBI Ash 
Beryl 1 ium Oust 
(lab scale) 

Fi 1 ters 
F1 uorescent 
Lights 
(lab scale) 

Acid (lab scale) 
ECM Sludge 
Contaminated Dirt 
Cutoff Sludge 

*1 For the nitrate salt/saltcrete waste, these treatment technologies are also being considered for 
their ability to destroy nitrates. 

5 
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TABLE 1.1 S u n a r y  o f  Shor t  Term A c t i v i t i e s  

M i  xed 
Treatment A1 t e r n a t i v e  A c t i v i t y  Waste Streams A c t i v i t v  ComDletion 

5. Wet Oxidat ion Perform l a b  study scale 
t e s t i n g  o f  wet ox ida t ion  
techniques on samples o f  
mixed waste streams. This  
i n c l  udes analyses t o  insure  
d e s t r u c t i o n  o f  organics has 
occurred. 

6. Superc r i t i ca l  Perform bench scale t e s t i n g  
o f  t h e  use o f  s u p e r c r i t i c a l  
f l u i d  (CO ) t o  e x t r a c t  
organics from the  mixed 
waste 

F l u i d  Ex t rac t i on  

7. Aqueous Wash Perform bench scale t e s t i n g  
on t h e  use o f  aqueous 
washing t o  e x t r a c t  organics 
from mixed waste 

8. Metal Ex t rac t i on  A study w i l l  be performed 
t o  d e t e r m i n e  t h e  
f e a s i b i l i t y  o f  ex t rac t i ng  
heavy meta ls  from the  waste 
as a means t o  achieve the  
LDR standards 

FBI O i l  
Combustibles 
F i  1 t e r s  

9/93 
6/92 
9/92 

Combustibles 9/92 
PCBs (so l  ids )  9/92 
Heta l  Chips 9/92 
F i l t e r s  9/92 
Coaposi t e  Chip- 9/92 
Contaminated D i r t  9/92 

Combust i b l  es 9/92 
Metal Chips 9/92 
Composite Chips 9/92 

Pondcrete/ 9/9 1 
Pond Sludge 
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TABLE 1.1 Sumary o f  Short Tern Ac t i v i t i es  

M i  xed 
Waste Streams Treatment A1 ternat i ve Act i v i  t v  Act i v i  t v  ComDl e t  i on 

9. Biodegradation 

10. Netal Prec ip i ta t ion 
Pretreatment 

11. Cyanide Destruct ion 

12. Decontamination 
and Reuse 

Perform lab  scale tes t ing  FBI  O i l  9/94 
t o  d e t e r m i n e  t h e  PCBs (1 iquids) 9/94 
e f fec t  f veness o f  biodegrad- 
a t ion on the mixed waste 

Perform lab  scale tests  on 
a pretreatment approach 
( f l  o c c u l  a t  i o n  a n d  
prec ip i ta t ion)  f o r  removal 
o f  heavy metals 

Acid 

Implement a production Acid 
scale operat ion f o r  ECM Sludge 
destruct i on o f  cyanide 

Perform lab  scale test ing Lead 
t o  determine the success o f  
smelting lead and removing 
radiological  contaminat ion 
i n  the dross. (This w i l l  

. l i k e l y  be considered i n  
conjunction ui t h  the 
addit ion o f  lead t o  
v i t r i f i c a t i o n  recipes t o  
form lead glass.) 

12/9 1 

9/9 1 
( a l l )  

9/91 

I 
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TABLE 1.1 Sumary o f  Short Term Act 

M i  xed 

v i t i e s  . 

Treatment A l ternat ive Act i v i  t v  Waste Streams Act i v i  t v  ComDl e t  i on 

13. UV Ozonation Perform l a b  scale t e s t s  t o  
determine the ef fect iveness 
o f  u l t r a - v i o l e t  ozonation 
on destroying organics 

14. Plasma Arc Furnace Monitor t e s t i n g  being 
performed a t  the DOE 
f a c i l i t y  1-n Butte, Hontana. 
This work i s  being done t o  
i n v e s t i g a t e  t h e  
appl i cab i  1 i t y  o f  t h i s  
techno1 ogy DOE-wide. 

Contaminated D i r t  9/92 

PCBs (so l  i ds )  9/90 

Composite Chips DOE 

PCB (capacitors) EPA SITE 
Metal Chips Test 6 

Opera- 
t i  onal 
Tests 
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2 . 0  PURPOSE 

I n  June o f  1989, an agreement between the Department o f  Energy (DOE) and the 
S t a t e  o f  Colorado committed the Rocky F l a t s  Plant (RFP) t o  submit a p lan 
d e f i n i n g  t h e i r  program f o r  t r e a t i n g  and disposing o f  mixed waste being stored 
w i t h i n  the Plant s i t e .  Mixed waste r e f e r s  t o  waste t h a t  i s  bo th \ l ow- leve l  
rad ioac t i ve  and hazardous as def ined by the Resource Conservation and Recovery 
Act (RCRA). The i n t e n t  o f  t h i s  p lan i s  t o  f u l f i l l  t h a t  commitment. 

This p lan establ ishes the  necessary c r i t e r i a  t h a t  must be met t o  dispose o f  
RFP waste and evaluates the poss ib le  treatment opt ions t h a t  might achieve 
those c r i t e r i a .  Another option, no t  addressed i n  the plan, i s  the p o s s i b i l i t y  
o f  p e t i t i o n i n g  EPA t o  d e l i s t  some o f  the t rea ted  waste from f u r t h e r  r e g u l a t i o n  

under RCRA. 
low- level  waste. 
appl icable t o  d e l i s t i n g  are i d e n t i f i e d  i n  the plan. 

T h i s  would a l low the d e l i s t e d  waste t o  be disposed as s t r i c t l y  
Even though the d e l i s t i n g  process i s  no t  simple, wastes 

Tbis p lan i s  unable t o  provide schedules by which the mixed waste c u r r e n t l y  
being stored a t  t he  RFP w i l l  be removed from the s i t e  f o r  two reasons: f i r s t ,  
the schedule t o  achieve disposable waste forms i s  t o t a l l y  dependent on the 
development and i n s t a l l a t i o n  o f  appropr iate treatment technologies which have 
no t  y e t  been chosen; and second, the disposal o f  each waste stream must be 
negot iated with the  disposal f a c i l i t y ,  expected t o  be the  Nevada Test S i t e  
(NTS), Recent .Conversations w i t h  personnel a t  t he  NTS i nd i ca ted  t h a t  they are 
now i n  a regu la to ry  p o s i t i o n  t o  take mixed waste f o r  disposal as long as t h e i r  
waste acceptance c r i t e r i a  (WAC) i s  met. A major p o r t i o n  o f  t h e i r  WAC i s  
adherence t o  the  standards establ ished i n  EPA’s Land Disposal R e s t r i c t i o n s  
(LDR). 
in format ion i s  ava i l ab le  on the  waste t o  ensure them t h a t  t h e i r  acceptance 
c r i t e r i a  are met. 
u n t i l  the actual  f u l l  scale waste treatment process has been star ted.  

Each waste stream w i l l  be accepted by NTS on ly  a f t e r  enough 

It i s  u n l i k e l y  t h a t  s u f f i c i e n t  in format ion can be generated 
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@ Within the  RFP, t h e  Process Technology Development organ iza t ion  has 
r e s p o n s i b i l i t y  f o r  developing technologies described i n  t h i s  plan and the  
Waste Operations organizat ion has r e s p o n s i b i l i t y  f o r  implementing those 
technologies. The plan was prepared f o r  submission t o  the  S t a t e  o f  Colorado, 
but w i l l  a lso rece ive  wide d i s t r i b u t i o n  w i t h i n  the  RFP and w i t h i n  DOE. 
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3.0 SCOPE 

This  p l a n  looks a t  s p e c i f i c  mixed wastes a t  t h e  RFP, i n v e s t i g a t e s  t h e i r  
c h a r a c t e r i s t i c s ,  determines d isposal  c r i t e r i a  app l i cab le  t o  them, and 
evaluates poss ib le  t reatment  a l t e r n a t i v e s  t h a t  would achieve those c r i t e r i a .  
The i n d i v i d u a l  l o w - l e v e l  ' mixed waste streams being considered are i d e n t i f i e d  
and b r i e f l y  descr ibed as fo l lows:  

Name 

1. Pondcrete and 
Pond Sludge 

2. N i t r a t e  S a l t  and 
Sal t c r e t e  

3 .  Bypass Sludge 

4. Roaster Oxide 

5. Low-Level Mixed Waste 
O i l  ( F B I  O i l )  

6. Combustibles 

7. Lead 

a. PCBS 

9. F l u i d i z e d  Bed 

10. B e r y l l i u m  Dust 

I n c i n e r a t o r  (FBI )  Ash 

11. Meta l  Chips 

Cemented and uncemented sludge f r o m  t h e  
c l  osure o f  i n a c t i v e  sol a r  evaporat i on ponds 

Uncemented and cemented res idue  o r  s a l t s  
f rom a wastewater t rea tment  evaporator 

Vacuum f i l t e r  sludge f rom a f l  occul a t  i on 
and p r e c i p i t a t i o n  wastewater t reatment  
process 

Depleted uranium ch ips  t h a t  have been 
roasted t o  an ox ide form 

Contaminated o i l  o r i g i n a l l y  dest ined f o r  
burn ing i n  t h e  RFP f l u i d i z e d  bed 
i n c i n e r a t o r  (FBI )  

Combustibles (paper, c l o t h ,  p l a s t i c s ,  e tc . )  
contaminated w i th  l i s t e d  so lvents  

R a d i o l o g i c a l l y  contaminated lead 

PCBs i n  t h e  form o f  s o l i d s ,  l i q u i d s  and 
capac i to rs ,  some o f  which are  a lso  
contaminated w i t h  l i s t e d  so lvents  

Ash r e s u l t i n g  f r o m  t e s t  burns o f  t h e  
FBI i n c i n e r a t o r  

Unused o r  s p i l l e d  b e r y l l i u m  dust b e f o r e  i t  
has gone i n t o  manufactur ing processes 

Metal  ch ips  from machining opera t ions  t h a t  
are contaminated w i t h  l i s t e d  so lvents  

11 



12. Filters 

13. Fluorescent Lights 

14. Acid 

15. Composite Chips 

1 

16. Absorbed Organic 
Waste 

17. Electrochemical 
Mi 1 1  i ng (ECM) S1 udge 

18. Contaminated Oirt 

19. Cutoff Sludge 

Miscellaneous air or water filters 
contaminated with listed solvents 

Crushed lights taken out of radiological 
contamination zones 

Waste acid solution from electrochemical 
process tanks , .  

Chips of composite metals (including 
depleted uranium) from machining operations 
that are contaminated with listed solvents 

Used scintillation fluid absorbed onto 
hydrated calcium silicate 

Accumulated sludge from a small ECM process 

Dirt picked up during investigations of old 
contaminated areas 

Sludge accumulated beneath an old cleaning 
or decontamination faci 1 i ty 

Each of the waste streams described above are discussed in detail. Where 
available, sampling and analysis data are presented along with process 
knowledge to provide a characterization of the waste. In several instances, 
sampling and analysis needs are identified and assumptions are made as to the 
waste's specific characteristics. Once a good description of the waste has 
been developed, the applicable disposal criteria are presented for comparison; 
wastes not meeting those criteria are candidates for treatment. 
limitations in disposal criteria and existing waste forms, potential treatment 
alternatives are proposed. 
comnon set of criteria. 
alternatives that appear to be viable. 

Based on 

Each alternative is then evaluated based on a 
Finally, schedules are provided for pursuing 

Each of the wastes named above are considered to be mixed, which presents a 
major obstacle in developing treatment processes. This does not mean that 
processes appl icable to hazardous wastes are not appropriate for mixed wastes, 
but rather that the testing, construction, and operation of such processes 
become much more complicated. This added complexity results from the 
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a d d i t i o n a l  cons idera t ion  t h a t  must be g iven t o  p r o t e c t  l abo ra to ry  workers and 
equipment operators  from r a d i a t i o n .  
c o n t r o l s  t h a t  must o f t e n  be added t o  the equipment t o  reduce p o t e n t i a l  
re leases t o  t h e  environment. These and o the r  such cons idera t ions  i n e v i t a b l y  
combine t o  s t r e t c h  ou t  t h e  schedule fo r  p u t t i n g  t reatment  technologies i n t o  
place. 
t e s t i n g  a c t i v i t i e s  t o  determine e f fec t i veness  o f  t reatment a l t e r n a t i v e s .  
the  most p a r t  these a c t i v i t i e s  w i l l  take p lace  a t  t he  RFP on dedicated 
equipment; t h e  p o s s i b i l i t y  of us ing  comnercial manufacturers t o  demonstrate 
technologies i s  u s u a l l y  n o t  f e a s i b l e  because r a d i o l o g i c a l  contaminat ion o f  
t h e i r  equipment would be unacceptable. . 

Also o f  concern are the  a d d i t i o n a l  

The schedules shown i n  t h i s  p lan  are b a s i c a l l y  f o r  bench and l a b  scale 
F o r  

* 

The Background sec t i on  o f  t h i s  p l a n  discusses t h e  d isposal  c r i t e r i a  used t o  
eva lua te  e x i s t i n g  waste forms. The d iscuss ion  w i l l  i nc lude  a d e s c r i p t i o n  o f  
t he  c r i t e r i a ,  why i t  was chosen, and the  assumptions t h a t  went i n t o  t h e  
comparisons. Also, prov ided separa te ly  i n  t h e  p l a n  i s  a b r i e f  d iscuss ion  on 
the  e v a l u a t i o n  process developed t o  rank t h e  var ious  t reatment  a1 t e r n a t i v e s .  
F i n a l l y ,  a t  t h e  end o f  t h e  p l a n  i s  a summary o f  t h e  f i n d i n g s  and the  
technology development ac t i ons  t o  be taken next .  
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4.0 BACKGROUND 

On May 1, 1987, the DOE issued an interpretive rule (effective June 1, 1987) 
which conceded the jurisdiction of RCRA over the hazardous components of mixed 
wastes. 

.- designed and regulated by DOE under the Atomic Energy Act (AEA) for the 
disposal of low-level radioactive waste. (Disposal of low-level mixed waste 
had actually stopped at most DOE facilities before the official ruling.) This 
practice was officially halted pending the disposal facilities obtaining the 
needed regulatory approvals to receive hazardous waste as required under RCRA. 
To a large extent this situation remains unchanged today; most DOE low-level 
radioactive waste disposal facilities have not yet obtained the necessary 
approvals to take mixed waste or have chosen not to make the attempt. This 
has left most DOE facilities in the mode of storing their mixed wastes or in 
some instances eliminating the RCRA characteristics via treatment so that 
disposal as strictly low-level waste can be accomplished. 

Prior to that time much of this waste had been disposed in landfills 

The Nevada Test Site (NTS) now indicates that their regulatory status will 
allow them to take mixed waste as long as it meets all of the necessary 
requirements. 
disposal and it is anticipated that NTS will be available to take low-level 
mixed waste once criteria are developed (with limited assumptions) that will 
provide a model for mixed wastes currently being stored or generated. 
Comparison to the model waste form will make treatment needs evident. 

Low-level waste from RFP has traditionally gone there for 

'\\ 

The disposal criteria applicable to low-level waste are considered first., All 
of DOE'S low-level waste disposal facilities operate under their own 
individual set of waste acceptance criteria or WAC. The governing regulations 
are the same, so as might be expected, the various WACS are quite similar. In 
order to develop the model for low-level waste disposal, the Nevada Test Site 
(NTS) WAC was used and is referenced in several locations in the plan. 
major considerations from the NTS WAC applicable to RFP mixed wastes are those 

The 
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associated with the limitations on disposal of waste with fine particulate or 
free liquids. 

For hazardous wastes, EPA has established a very complex regulation that sets 
criteria and standards that must be met before a waste can be accepted for 
land disposal. The intent of the regulation is to implement EPA's goal to 
significantly reduce the hazards associated with wastes going to land disposal 
facilities. 
met. The regulation, titled Land Disposal Restrictions, found in 40 CFR 268, 
establishes concentration standards that must be met or treatment technologies 
that must be used. 
criteria on an individual basis for the various hazardous waste designations, 

The NTS WAC also stipulates that these EPA requirements must be 

Since the 'Land Disposal Restrictions (LDR) addresses 

details will not be discussed further. It should be noted that numerous 
assumptions had to be' made in determining the applicable criteria from the 
LDR. This is for two reasons; first, only two-thirds of the EPA hazardous 
waste designations have been addressed by the LDR, the remaining one-third are 
scheduled to have their criteria established by May 8, 1990 and; second, t h e .  
LDR specifically exempt mixed waste from most of the standards until May 8, 
1990. Where standards have been established for hazardous wastes only, it was 
assumed that the same numbers would be used for mixed waste. Where standards 
have Just not yet been established, some assumptions were made. 

Between these two, the NTS WAC and the LDR, a fairly complete picture could be 
achieved for the RFP waste characteristics and forms required. This picture 
was then used todetermine if treatment was necessary. One more element of 
the LDR should be mentioned with regard to treatment technologies. Along with 

considers 
those 
n most 

the disposal criteria for each type of waste, EPA identif 
to be the "Best Demonstrated Avai 1 ab1 e Techno1 ogy" (BDAT) 
criteria. In some cases the LDR require that the BDAT be 
instances only the result is required. 

es what it 
to achieve 
used, but 
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5.0 PROCESS FOR EVALUATING TREATMENT ALTERNATIVES 

, .  

. .  .. . 

. '  . 

The Process Technology Development Organization at the RFP has already 
reviewed technologies potentially suitable for the treatment of the plant's 
mixed low-level wastes. 
the most promising technologies identified in the initial review. The intent 
is to compare the alternatives identified for each waste in order to judge 
their attributes, identify those most promising as a means of prioritization, 
and possibly to highlight those that may not deserve further consideration. 

, 

The treatment alternatives described in this plan are 

A systematic evaluation approach was used to ensure consistency in comparing 
the numerous possibilities. It was decided that generating a numerical score 
that represented a composite,from scores of several criteria would be a good 
way to show the comparison. The criteria or attributes of treatment 
technologies that appeared to require consideration are as follows: 

(1) its perceived or theoretical effectiveness in treating the waste; 

( 2 )  its stage of development in demonstrating its effectiveness on the 
specific waste or one very similar; 

( 3 )  its availability for production (or the time it could reasonably be 
expected to take to get full scale equipment installed and 
operational ) ; 

(4) its ability to achieve the desired waste form with a minimum number 
of separate treatment steps and secondary waste streams; 

(5) its abilvy to reduce the waste volume; 

(6) the quality.of its final waste form; 

(7) its capital cost; and 

(8) its operational or functional reliability. 

The sections that follow di.scuss the evaluation criteria in more detail, 
including the hierarchy of success or applicability within each criterion. 
several cases more than one of the attributes listed above have been combined 
into a single criterion for purposes of the evaluation. The final section of 
the chapter discusses the weighting factors to be applied to each of the 
individual criterion. 

In 
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5 . 1  Effectiveness/Development 

A major concern of any treatment process is how effective it is in 
treating the waste and achieving the desired waste form, i.e., a residue 
that, at a minimum, meets the disposal limits established by EPA's Land I 

Disposal Restrictions. 
normally requires testing of specific equipment on a specific waste 
stream. EPA has established a Best Demonstrated Available Technology 
(BDAT) for the treatment of most individual types of hazardous waste. 
However, because of the unique characteristics involved with the RFP 
waste, particularly the radiological component, it cannot be assumed that 
the BDAT is the best approach without testing, and other technologies may 
appear to have advantages that warrant consideration. 
the attributes of effectiveness and stage of development were combined 
into a single criterion for purpose of the evaluation. 
BDAT can be used as a bench mark for comparison, but the results of 
actual testing on the waste or a simulation of the waste needs to be 
incorporated into the evaluation. 
can thus be laid out as a series of responses to the question, "Has the 
treatment alternatlve been demonstrated to be effective on the specific 
waste?" The levels of response, with their corresponding score are as 
follows: 

Evaluation of the effectiveness of a process 

For these reasons 

The established 

The scoring scheme for this criterion 

4 The technology i s  the,BDAT or equivalent as 
demonstrated in full scale testing 

1 

Bench scale testing complete, BDAT or encouraging 
results of equivalency 

The technology is the BDAT or, in theory, should be 
as effective, but no testing has been done on the 
waste 

The technology has shown or is expected to have low 
effectiveness, not'equivalent to the BDAT. 
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5.2 A v a i l a b i l i t y  f o r  Production 

Somewhat independent from i t s  stage o f  development i n  tes t i ng ,  each 
technology w i l l  have d i f f e r e n t  complexit ies i n  equipment, support 
f a c i l i t i e s ,  and pe rm i t t i ng  requirements. These factors  combine t o  
d i c t a t e  the t ime frame i n  which a technology can be put  i n t o  production 
even i f  t e s t i n g  shows success. 
"How qu ick l y  can the technology be put  i n t o  a production scale 
operation?", the fo l l ow ing  *scores are used: 

Based on the response t o  the question, 

Score ResDonse 
3 The technology can be production ready i n  l e s s  than 

one year 

2 , It can be production ready i n  one t o  two years 

1 I t  w i l l  take longer than two years t o  be product ion 
ready 

5.3 Secondary Waste Streams 

I n  some instances a treatment technology w i l l  o f f e r  a simple means t o  
achieve the des i red waste form as compared t o  another t h a t  w i l l  take 
m u l t i p l e  processing steps. O f  p a r t i c u l a r  concern i n  t h i s  area i s  whether 
the process involves any secondary waste streams, such as off-gases, t h a t  
would a lso r e q u i r e  c o l l e c t i o n  and possibly treatment. 
simply t r a n s f e r r i n g  the hazardous component o f  the waste t o  another media 
should, a t  l eas t ,  be questioned since i t  would l i k e l y  impact numerous 
elements o f  the technology's chance f o r  success. Based on the response 
t o  the  question, "Does the  treatment a l t e r n a t i v e  produce a secondary 
waste stream o f  s i g n i f i c a n t  concern?", the fo l l ow ing  scores are used: 

The l o g i c  o f  
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2 

, 
Score pes Don se 

No secondary waste streams are generated or,  a t  
l e a s t ,  none hazardous 

1 

0 

Hazardous, but w i t h i n  LDR standards 

Hazardous and exceeds LDR standards (treatment 
needed) 

I 
5.4 E f f i c i e n c y  

The remaining a t t r i b u t e s  i d e n t i f i e d  a t  the f r o n t  o f  t h i s  sect ion appear 
t o  be a t  a lower l e v e l  o f  concern. I t ' s  a b e n e f i t  f o r  the treatment 
technology t o  reduce the  waste volume, but  now t h a t  the Nevada T e s t  S i t e  
(NTS) should be i n  the mode t o  take t rea ted  waste, i t  has become a l e s s  
c r i t i c a l  concern. The t rea ted  waste form must already meet establ ished 

,--- 

c r i t e r i a  for  disposal which i s  considered i n  the "Effect iveness/ 
Development" c r i t e r i o n ;  improving the  waste form even f u r t h e r  i s  an 
admiral goal, p a r t i c u l a r l y  f o r  t he  long-term, but  i s  not  now a necessity. 
The c a p i t a l  costs w i l l ,  o f  course, be considered, bu t  a t  t h i s  stage o f  
development f o r  most o f  the technologies, i t  cannot be an ove r r i d ing  
concern. The l a s t  element, the technology's r e l i a b i l i t y ,  i s  probably too 
subject ive and based on too l i t t l e  in format ion f o r  many o f  the newer 
technologies t o  be given great  importance a t  t h i s  time. 
reasons the remaining a t t r i b u t e s  were grouped under a s i n g l e  c r i t e r i o n  
w i t h  a very subject ive scale o f  high, medium, and low. The evaluat ion 

then becorn& r e l a t i v e  t o  on l y  the  technologies being considered f o r  a 
s p e c i f i c  waste (i.e., a s p e c i f i c  technology may be scored d i f f e r e n t  f o r  
t h i s  c r i t e r i o n  f o r  d i f f e r e n t  wastes). 
are scored as fo l lows:  

For these 

The evaluat ion f o r  t h i s  c r i t e r i o n  

Score Eva1 uat i on 

3 High 

2 Med i urn 

1 .  Low 
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5.5 Weight i ng Factors 

Weighting factors  were,developed by attempting t o  compare the r e l a t i v e  
importance o f  the evaluat ion c r i t e r i a .  
t o  achieve compliance w i t h  environmental regulat ions and agreements as 
qu ick ly  as possible, i t  was decided t h a t  the evaluat ion should be slanted 
heavi ly  toward a l te rna t i ves  t h a t  are e f fec t i ve  and which can be put i n t o  
operation quick ly .  Undoubtedly the most important c r i t e r i o n  i s  the 
technology's a b i l i t y  t o  t r e a t  the waste t o  the needed waste form. With 
the goal o f  expedit ious treatment, the c r i t e r i o n  o f  next importance would 
be the technology's a v a i l a b i l i t y  f o r  production scale. The c r i t e r i o n  
which looks a t  the secondary wastes produced i s  next and i s  possibly o f  
greater importance than might normally be expected. Because innovat ive 

I n  considering the RFP's desire 

technologies a r e  o f ten  being considered due t o  the rad io log i ca l  
component, t h i s  c r i t e r i o n  should help provide a stab11 i z i n g  in f luence on 
considering what's possible versus what's p r a c t i c a l .  The "E f f i c i ency "  
c r i t e r i o n  i s  by d e f i n i t i o n  more subject ive and less  c r i t i c a l  t o  the 
technology's evaluat ion and would thus be o f  the lowest importance. 

With the hierarchy o f  r e l a t i v e  importance established, the need i s  then 
t o  assign weighting fac to rs  accordingly. The f i r s t  element o r  c r i t e r i o n  
must have the l a rges t  weight but  the other elements should be capable o f  
i n f l uenc ing  the o v e r a l l  score. With only fou r  c r i t e r i o n  being considered 
and the m idd lq two  appearing t o  be o f  somewhat equal importance, the  
weighting scheme i s  proposed as fo l lows: 

€ V a l  u a t i o n  C r i t e r i a  

Performance/Devel oRment , 3  

A v a i l a b i l i t y  f o r  Production 2 

pe iah t i na  Factor 

Secondary Waste Streams 

E f f i c i e n c y  
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I t  i s  suggested t h a t  t he  above weight ing scheme prov ides the  appropr ia te  
scale fo r  t he  r e l a t i v e  importance o f  t he  eva lua t i on  c r i t e r i a  elements. Q 
An increment change i n  each o 
increment change i n  t h e  f i r s t  
t he  composite score, bu t  w i l l  
c o n t r i b u t i o n  t o  those eva lua t  

t he  middle c r i t e r i o n  i s  wor th more than an 
c r i t e r i o n .  The l a s t  element w i l l  impact 
probably  o n l y  make a s i g n i f i c a n t  
ons where a l t e r n a t i v e s  have scores which 

are very s i m i l a r .  
are shown, t h e  numbers on the  sheets are the  r e s u l t  o f  t he  eva lua t i on  

I n  sec t ions  o f  t he  p lan  where eva lua t i on  score sheets 

c r i t e r i o n  score m u l t i p l i e d  by t h e  we igh t ing  f a c t o r .  
poss ib le  scores and t h e  weight ing fac to rs ,  t h e  h ighes t  poss ib le  composite 
score f o r  a t reatment  a l t e r n a t i v e  i s  25. 

Looking a t  t he  
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6.0 Discussion of Individual Waste Streams 

This section individually addresses each of the problem low-level mixed waste 
streams generated at the RFP. 
following subsections: 

Each waste stream discussion includes the 

(1) Generation Process; 
(2) Waste Characterization; 
(3) Regulatory and Waste Form Requirements; 
(4) Treatment A1 ternatives; 
(5) Evaluation of Alternatives; and 
(6) Schedul e. 

The first two subsections attempt to establish ./hat the waste is and what it 
looks like. The third subsection describes the criteria that the waste must 
now, or in the future, meet in order to be acceptable for land disposal. In 
this case regulatory requirements refer to the EPA regulations on the 
hazardous components of the waste and waste form requirements refer to the 
,requirements applicable to the radiological component. The next two 
subsections include a description of potential treatment a1 ternatives to 
achieve the disposal. criteria and a discussion of the results of an evaluation 
performed on those alternatives. The final section provides a brief summary 
of the schedule of events for the next step in evaluating the treatment 
a1 ternat i ves. \ 

As might be assumed from the description of information presented on each 
waste stream, there is a fair amount o f  duplication from waste stream to waste 
stream in the text. 
and waste farm requirements are discussed and in the evaluation of 
alternatives. 
felt that it may be valuable to have each waste stream subsection in a 
somewhat "stand alone" condition. 

This is particularly true in the areas where regulatory 

There was no attempt made to avoid these duplications as it was 
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6.1 Pondcrete and Pond SludQe 

6.1.1 Generation Process 
1 

Prior to operation of the Liquid Waste Treatment Facility at Building 
374 (started up in the 1977 time frame), wastewaters currently going 
to that facility were sent to one of several solar evaporation ponds. 
After startup, waste streams were systematically rerouted from the 
evaporation ponds to the 374 facility and usage of the ponds was 
discontinued in 1986. Characterization of waste streams going to 
Building 374 (and which are assumed to have gone to the evaporation 
ponds in the past) indicates a collection of wastewaters coming from 
approximately 30 different Rocky Flats Plant buildings; most of those 
with multiple contributing - streams. As one might expect from an 
industrial-type wastewater collection system, the contributing streams 
may be contaminated with a variety o f  hazardous constituents in 
addition to radiological contaminants. From a RCRA regulatory 
standpoint, several of the processes serviced by the wastewater 
collection system are o f  particular concern. 

(1)  various laboratory activities; 
(2) electroplating operations which include 

the use o f  cyanides; 
(3) metal machi n i ng/manuf acturi ng i ncl ud i ng 

' cleaning/degreasing with solvents; and 
(Y acid and caustic cleaning/rinsing 

They include: 

solutions. 

The evaporation ponds are currently being closed as mixed waste units 
under RCRA. Under this activity, clear water on top of pond 
sediments/sludge is pumped to 374 for treatment and the sludge i s  then 
slurried and pumped to the Pondcrete Facility at Building 788. Here 
the sludge i s  sent to a clarifier; the supernatant is returned to the 
pond and the settled sludge solids are pumped to a unit where they are 
mixed with Portland cement. The resulting material, pondcrete, is 
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placed i n  boxes, allowed t o  s o l i d i f y ,  and prepared f o r  o f f - s i t e  
shipment. 

The s o l i d i f i c a t i o n  process was a c t u a l l y  s ta r ted  before arrangements 
were f i n a l i z e d  f o r  o f f - s i t e  disposal w i t h  the Nevada Test S i t e  (NTS). 
A t  one point ,  a backlog o f  approximately 16,800 boxes had been 
generated. With shipments now underway, t h i s  inventory  had been 
reduced t o  about 15,000 as o f  October 1989. O f  the 15,000 containers 
i n  the current  inventory, roughly 5,000 d i d  no t  s o l i d i f y  proper ly  and 
need t o  be remlxed and repackaged. As o f  October 1989, the stored 
inventory amounts t o  about 9,452 cubic yards o f  Pondcrete and another 
7,200 cubic yards w i l l  be generated as the evaporation pond cleanup 
i s  completed. With t h i s  Informat ion i n  mind, Pondcrete may be broken 
i n t o  three subcategories as fo l lows:  

(1) backlog o f  Pondcrete i n  a form acceptable f o r  
shipment t o  NTS, bu t  which must s t i l l  be 
unpacked, inspected and repackaged f o r  
t ranspor t  (6,400 cubic yards); 
backlog o f  Pondcrete t h a t  must be reprocessed 
before shipment t o  NTS (3,200 cubic yards); 
and 
newly generated Pondcrete from the cont inu ing 
closure o f  t he  evaporation ponds (7,200 cubic 
yards). 

( 2 )  

(3) 

\ 

The Rocky F l a t s  Plant has committed t o  complete cleanup o f  the 
evaporation pond sludge and t o  remove a l l  Pondcrete from the f a c i l i t y  
by the end of October 1991 which w i l l  r e q u i r e  a generation r a t e  o f  
3,396 cubic yards per year u n t i l  t h a t  t i m e .  

Through the remainder o f  t h i s  section, the pondcrete and pond sludge 
w a s t e s  w i l l  be r e f e r r e d  t o  as pondcrete. However, i t  should be 
understood t h a t  both the pond sludge p r i o r  t o  cementation and t h a t  
which has already been cemented are o f  concern. Any add i t i ona l  
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t reatment needs should consider  the  p o s s i b i l i t y  o f  rep lac ing  the 
cementation process as w e l l  as augmenting i t .  

6.1.2 Waste Charac te r i za t i on  

Pondcrete i s  sludge mate r ia l  generated from evaporat ing wastewater and 
i s  very h igh  i n  s a l t s ,  p r i m a r i l y  ca lc ium and potassium s a l t s , , w i t h  
some sodium s a l t s .  It has been sampled and analyzed several  t i m e s  f o r  
numerous compounds and parameters. The ma te r i  a1 was sampled i n  
September and October 1986 as pa,rt o f  the RFF?E?WZ5t-e~St”fi,eamp 
, I d ~ . ~ ~ ~ ~ i ~ c ~ ~ ~ : ~ n ~ ~ a ~ ~ ~ ~ h ~ ~ a ~ ~ e ~ ~ . z a t i  o n ~ ~ e ~ : f o ~ t ~ w h : r c h ~ ~ ~ a s ~ p u . b : a : Y : i . h ~ d ~ i  n 

gf@p~j: lB98?3The mate r ia l  was a1 so sampled i n  [etj$jatym988%nd again 
i n  a .u ly?$f  L . 3 X L  t h a t  same year.  
3989; when severa l  pondcrete b locks  were sampled and analyzed f o r  

t o t a l  cyanide and cyanide amenable t o  c h l o r i n a t i o n .  N q g s a m f i l T r i i ~ a ~  , , ..:, .. P.1. 

Utdgegp.r.i:O$g t o  
Provided below i s  a l i s t  o f  compound/paramet 
analyses were performed f o r  each o f  t h e  sampling events.  

._...--- 

The f i n a l  sampling event was i n  i$7ji$B 

pe.rfo,ped-qon$ , i~!*.-r 3! . . : . ~ ~ J ~ ~ ~ , . ~ * ~ , ~ ~ , , , , , , ,  he ppqnd 

Category o f  Number o f  S amDl  es Anal vzed 
&l&uAAh 1986 2/88 7/88 4/89Total 

Vol a t i  l e s  7 I 20 
Semi - v o l  a t i l e s  7 20 
Pest i c i des/ PCBs 2 
Meta ls  6 
‘CyXn’i:de (To ta l  & Amenable) 
Radi”ochemi s t r y  5 
RCRA C h a r a c t e r i s t i c s  

I g n i t a b i l i t y  1 
C o r r o s i v i  t y  (pH) 7 20 
R e a c t i v i t y  7 20 
EP Toxic  Meta ls  6 20 

Toxic  C h a r a c t e r i s t i c  

Vol a t  i 1 es 
Semi  v o l  a t  i 1 es 
Methanol 

Leaching Procedure (TCLP) 

3f 
3f 

1 
27 
27 
26 

3 3 
3 3 
3 3 

* These analyses were o n l y  f o r  those v o l a t i l e s  and s e m i v o l a t i l e s  
t h a t  appear on t h e  !4OTCFR~26,8TAppendlxTI*I~I~l i s t  o f  halogenated 
organic  compounds (HOC) regu la ted  under t h e  d isposa l  r e s t r i c t i o n s  
on C a l i f o r n i a  wastes (268:’32) 

25 



. Each o f  the  da ta  ca tegor ies  l i s t e d  above and the  r e s u l t s  the re in ,  w i l l  
be descr ibed i n  the  f o l l o w i n g  paragraphs. EPA hazardous waste numbers 
h a t  are app l i cab le  t o  t h i s  waste, based on a n a l y t i c a l  r e s u l t s  and 
process knowledge w i l l  a l so  be prov ided a t  t h e  end o f  t h i s  sect ion.  

6.1.2.1 Vol a t  i 1 es 

Only f i v e  v o l a t i l e  compounds r e g i s t e r e d  above d e t e c t i o n  1 i m i t s  

(ADL) i n  any o f  t h e  30 samples analyzed. 
analy tes a re  sumnarized as fo l lows:  

I n fo rma t ion  on t h o s e '  

Average o f  Range o f  
POL ADL Readinqs Anal v t e  Readinsf ADL Reading 

(Vol a t i  l e )  No. o f  

Methylene Ch lo r ide  3* o f  30 16.9 ppb 7.3 t o  35 ppb 
Acetone 20 o f  30 39.7 ppb 11 t o  180 ppb 
2-Butanone 9 o f  30 16.7 ppb 12 t o  23 ppb 
Tetrachloroethene 10 o f  30 20.2 DDb 5 t o  73 ppb 

- 
. .  

1 1,2,2- 
Tetrachloroethane 1 o f  30 160.0 ppb 

* A se r ies  o f  t h ree  o the r  samples i n d i c a t e d  very h igh  
methylene c h l o r i d e  concentrat ions b u t  were n o t  inc luded i n  
t h e  ADL readings shown because o f  very?highRoncentrat - i -onsm 

c , ! , n ~ t h ~ , ~ b ~ ~ a n k ~ a l . s  0 

I 
I 

I 
i 

6.1.2.2 Semivolat i  l e s  

Only\ f o u r  s e m i v o l a t i l e  compounds r e g i s t e r e d  above d e t e c t i o n  
l i m i t s  (ADL) i n  any o f  t he  30 samples analyzed. I n fo rma t ion  on 
those ana ly tes  are  sumnarized as fo l l ows :  

(Semi -Vol a t i  1 e) No. o f  Average o f  Range o f  
Anal v t e  m- Readinat AD1 Readinas ADL Readinas 

2 - N i t r o a n i l i n e  (2) 1 o f  30 970 ppb - 
d i - n - B u t y l  ph tha la te  1 o f  30 590 ppb - 
F1 uoranthene a o f  30 722 ppb 374  t o  

b i  s ( 2 - E thy l  hexy l  ) 
1,683 ppb 

14,949 ppb 
Phtha la te  12 o f  30 4,497 ppb 152 t o  
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6.1.2.3 Pesti cides/PCB 

Of the  two samples t e s t ed ,  a l l  concentrations were below 
detection limits f o r  the pesticide/PCB analytes.  

6.1.2.4 Metals 

Total metal analysis  was performed on T i % m l a  The r e su l t s  
are  summarized as follows: 

Average Range of 
Metals Conce n t ra t ion  ( D D m l  Concentrations (DD m l  

A1 umi num 
Arsen i c 
Bar i urn 
Beryl 1 i urn 
Cadmi um 
Cal c i  urn 
Chromi um 
Cobalt 
Copper 
Iron 
Lead 
Magnesi urn 
Hanganese 
Mercury 
Nickel 
Pot ass i urn 
S i  1 ver 
Sod i urn 
Vanad i urn 
Zinc 
Percent Sol ids  

27,330 

600 
54 

390 
371,280 

278 

155 
13,620 

5,670 
2,090 

116 
157,840 

26,090 

113 

8.98 

30.9 

29.6 

1.43 

13.4 

43.6 

67.8% 

16,820 t o  33,400 
4.11 t o  24.6 

1.16 t o  77.6 
8.16 t o  590 

243,300 t o  577,180 
176 t o  420 

23.4 t o  236 
9,730 t o  17,620 

2.38 t o  43.0 
1,210 t o  7,680 

804 t o  6,910 
<0.02 t o  2.32 

57.4 t o  156 
9,470 t o  329,300 

6.63 t o  23 .4  
1,580 t o  53,230 
28.8 t o  62.7 
62 .1  t o  210 

44.4% t o  94% 

205 t o  2,000 

20.9 t o  33.8 . 

6.1.2.5 Cyanides 

Analyses 'for t o t a l  cyanide and cyanide amenable t o  chlor inat ion 
were performed on samples taken from.f ive d i f f e ren t  blocks of 
pondcrete. A duplicate  sample was taken from one of the blocks, 
therefore  a t o t a l  of ~t.lx.samples'T'~ere analyzed. The r e s u l t s  are  
sumnarized as  follows: 

c .-- -I - ---.- 
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Average Range of 
Concentration ( w m l  Concentrations ( m m l  

Total cyanide 9.65 7.14 to 12.1 
Amenable cyanide 7.41 4.05 to 9.90 

6.1.2.6 Radiochemistry 

Radiochemistry was performed on five pondcrete samples. The 
results are summarized as follows: 

Average Range of 
Anal vsi s Concentration (DCi/al Go ncentrations (DCi/ql 

Gross Alpha 2,400 1,700 to 3,800 
Gross Beta 38 12 to 53 
PU-239 7 50 130 to 1,800 
Am-241 1,000 690 to 1,600 
U-233,234 44 33 to 60 
U-238 48 40 to 66 
Tritium 1.7 pCi/ml 1.5 to 2.1 pCi/ml 

Each individual radiochemistry analysis was originally reported 
with an associated +/- value. This value indicated the 95% 
confidence range for the radionuclide result. For simp1 icity, 
this value was excluded from the averaging process. In general 
terms, the 95% confidence interval was about t/- 100 pCi/g when 
the values were in the thousands and about t/- 10 pCi/g when the 
v a l u w  were in or near the hundreds. For tritium, the interval 
was either t/- 0.2 or 0.3 pCi/ml for each analysis. 

6.1.2.7 RCRA Characteri st i cs 

Lanitabiliti - 'Pondcrete does not exhibit the RCRA characteristic 
of ignitability. One sample, analyzed for this characteristic, 
provided a flash point of greater than 100°C (well over the 
limit). Also, due to the nature of the waste and its generation 
(wastewater), ignitability would not be expected as an issue. 
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~ 1 :  

Corrosivitv [ D H ~  - By definition, a material must be aqueous or 
a liquid to qualify as corrosive. If the pondcrete is not in a 
fully solidified form, it would be considered corrosive since 16 
of the 27 samples analyzed provided pH values equal to o'r greater 
than r&59 The lowest pH measured w a s r s t h e  e highest was=&& 

.' . 

Reactivity - The only reactive quality that could reasonably be 
attributed to pondcrete appears to be that associated with 
kcyan.id~e~and~sul-.fiideTcontent. z:>- >,l-A&. According to RCRA, a cyanide or 
sulfide bearing waste is reactive if it can produce hazardous 
quantities of toxic gases when exposed to pH conditions between 
2 and 12.5. Twenty-seven pondcrete samples were analyzed for 
their reactive cyanide and sulfide content (different than total 
cyanide and total sulfide). In all cases, sulfide concentrations 
were less than detectable and cyanide concentrat ions averaged 
21.1 ug/g (ppm) with a low of 1.9 ug/g and a high of 45 ug/g. 
The current EPA factionxlevel-for reactive cyanide i sB25OTppm'P 

E P  Toxic Metals - Twenty-six pondcrete samples were analyzed for 
EP Toxic Metals. The only metal to exceed its established limit 
was cadmium. Eight of the 26 samples exceeded the EP toxic limit 
o f  1.0 mg/l (ppm) of cadmium. Of the eight readings, the average 
was 16.4 mg/l with a range of 1.5 mg/l to 42 mg/l. 

6.1.23 Toxic Characteristic Leaching Procedure (TCLP) 

T U P  Volatilet - Three pondcrete samples were subjected to the 
TCLP and analyzed for 21 volatile compounds. These are the 
volatile compounds that appear in 40 CFR 268.41, Table CCWE 
(Constituent Concentrations Waste Extract), for Fool through F005 
spent solvents. Only three constituents were observed at 
concentrations above the detection levels and in each case this 
occurred in only one out of three results. The three compounds 
and their single concentration above detection are as follows: 
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ComDound TCLP Concentrat ion (DD b) 

l , l , l -T r i ch lo roe thane  
Tetrachloroethane 
To1 uene 

8 
5 

60 

I t  should be noted t h a t  to luene was a l s o  detected i n  the  b lank  
a t  23 ppb; i t  i s  shown above because i t  i s  s i g n i f i c a n t l y  h igher .  

TCLP Semi - v o l a t i l e f  - The same th ree  pondcrete samples were 
analyzed f o r  t h e  s e m i - v o l a t i l e  compounds t h a t  a l so  appear on the  
Table CCWE f o r  FOOl through F005 spent so lvents .  None o f  t he  
f o u r  compounds considered were observed a t  concent ra t  ions above 
de tec t ion .  

6.1.2.9 App l icab le  €PA Hazardous Waste Numbers 

The pondcrete waste has i t s  o r i g i n  i n  a c o l l e c t i o n  o f  wastewaters 
coming f r o m  approximately 30 d i f f e r e n t  bu i l d ings ,  most o f  those 
w i t h  m u l t i p l e  c o n t r i b u t i n g  streams. Al though a major e f f o r t  has 
been p u t  i n t o  c h a r a c t e r i z a t i o n  o f f  a l l  Rocky F l a t  P lan t  waste 
streams, t h e  appl i c a b l e  EPA hazardous waste numbers f o r  pondcrete 
can a l s o  be de r i ved  through a process o f  e l i m i n a t i o n .  Th is  i s  
because t h e  wastewater o f  concern can be e i t h e r  d i r e c t l y  o r  
i n d i r e c t l y  assoc iated w i th  most o f  t h e  i n d u s t r i a l  processes 
occurs ing w i th in  t h e  Plant .  Conversely, hazardous wastes 1 i sted 
by €PA n o t  app l i cab le  t o  Plant a c t i v i t i e s  cannot be associated 
w i th  t h e  wastewater. 

- Whether o r  n o t  pondcrete q u a l i f i e s  as a PCRA C h a r a c t e r i s t i c s  
c h a r a c t e r i s t i c  hazardous waste depends s o l e l y  on t h e  r e s u l t s  o f  
a n a l y t i c a l  t e s t s  performed on the  m a t e r i a l .  Based on the  
i n fo rma t ion  prov ided i n  Sec t ion  6.1.2.7, t h e  f o l l o w i n g  EPA 
Hazardous Waste Number may be app l i ed  t o  t h e  pondcrete: 

. .  
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Hazardous Waste 
Number DescriDtion 

DO06 EP Toxic for Cadmium 

There appears to be considerable variability in the makeup o f  the 
pondcrete blocks as only eight of twenty-six samples qualified 
as EP Toxic for cadmium. However, unless representative sampling 
were performed on each block, the information available would 
require the DO06 designation. 

I ' .  

i *  
I '  

I '  
I 

PCRA Listed Wastes - The "K" wastes from specific sources (40 CFR 
261.32) can be eliminated because none of the described 
activities take place at the Rocky Flats Plant. Likewise, the 
"U" and "Pa listed wastes (40 C F R  261.33) can be eliminated 
because it i s  not a practice to dispose of unused commercial 
grade chemicals down the wastewater system and there i s  nothing 
in the analytical data to indicate this is a problem. This 
leaves the "F" wastes (40 CFR 261.31) to be considered. 
Following i s  a list of " F "  wastes that could be generated at the 
Rocky Flats Plant; designated are those associated with process 
wastewater going to Bldg. 374 and hence, that could be associated 
with pondcrete. 

Hazardous Uaste Wastewater/ 
Number Pondcret e DescriDtion 

Fool Yes Spent halogenated 
solvents used in degreasirg 

F002 Yes Spent halogenated solvents 
F003 Yes Spent non - ha1 ogen a t ed 

sol vents 
F004 No Spent non - ha1 ogena t ed 

sol vents 
F005 Yes Spent non-halogenated 

sol vents 
F006 Yes Wastewater treatment 

sludges from electroplatirg 
operations 

FOO7 Yes Spent cyanide plating bath 
solutions from 
el ectropl at i ng 

\ 
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F008 No P l a t i n g  ba th  res idues f r o m  

FOO9 Yes Spent s t r i p p i n g  and 

e l e c t r o p l a t i n g  where 
cyanides are  used 

c lean ing  ba th  so lu t i ons  
f rom e l e c t r o p l a t i n g  where 
cyanides are used 

6.1.3 Regulatory and Waste Form Requirements 

6.1.3.1 Waste Form Requirements f o r  Low-Level Waste Disposal  
9 .  

Since NTS has ,  a l ready approved shipment o f  pondcrete t o  t h e i r  
f a c i l i t y , ,  t h e r e  w i l l  be no f u r t h e r  d iscuss ion  on requirements t o  
meet those c r i t e r i a .  

6.1.3.2 App l i cab le  Land Disposal  R e s t r i c t i o n s  

Hazardous or mixed wastes disposed a t  NTS must now meet t h e  
app l i cab le  Land Disposal  R e s t r i c t i o n s  (LDR). It w i l l  be assumed 
t h a t  t h i s  w i l l  remain the  case i n  t h e  f u t u r e  and f o r  any o the r  
d isposa l  f a c i l i t y  t h a t  might  be considered fo r .  mixed w a s t e .  

. 

DR Reauirements Now In -D lacg  - Because pondcrete i s  a 
r a d i o a c t i v e  mixed waste, many o f  t h e  app l i cab le  LDR standards 
w i l l  n o t  go i n t o  a f f e c t  u n t i l  1990. However, those standards o r  
proh'Ebi t ions on so lvents  (F001 t o  F005) and on t h e  C a l i f o r n i a  
L i s t  wastes are  app l i cab le  now. 

The C a l i f o r n i a  L i s t  genera l l y  dea ls  w i th  l i q u i d s  (should n o t  be 
app l i cab le  t o  pondcrete);  however, t he re  i s  one element t h a t  
cou ld  be appl ied.  I f  a n o n l i q u i d  hazardous waste exceeds the  
f o l l o w i n g  l i m i t ,  i t  i s  r e s t r i c t e d  from d i sposa l :  

Concentrat ion 
compon en t jmcl/ks o r  D D m l  
Halogenated organic  compounds (HOC) 1,000 
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The LDR regulations 
Fool through F005 
wastes. 'These lim 
Waste Extract (CCWE 

' .  , , 

have established concentration limits for the 
solvents, both for wastewaters and other 
ts are based on "Constituent Concentrations 
", that is the concentration obtained through 

use o f  the TCLP. Limits have been established for 2 5  different 
solvents; the following list only shows those solvents shown to 
be in pondcrete at levels above detection in either the TCLP or 
the total volatile and semi-volatile analyses. 

CCWE Concentration 
(mg/l or PPm) 

Fool - F005 S 01 vent -nonwas t e waters- 

Acetone 0.59 
Methylene Chloride 0.96 
2-Butanone 
(Methyl ethyl ketone) 0.75 

Tetrachl oroethene 0.05 
To1 uene 0.33 
1,1,1 - Trichloroethane , 0.41 

future LDR Reauirements - Those specific LDR standards or limits 
not yet established will be effective May 8, 1990. For those 
limits applicable to pondcrete, one has yet to be established 
(that for D006) and the others have already been set for regular 
hazardous wastes and can be assumed to remain unchanged for the 
comparable mixed wastes. Among those limits already set, some 
are in the form o f  CCWE while others are in terms o f  "Constituent 
Cpcentrations in Waste" (CCW). I f  a nonwastewater exceeds the 
following limits, it is restricted from disposal: 

F006, F007, F008 and FOO9 ' 

Cateao rv/Co nst i tuent concentration ( m m l  

CCWE 
Cadmi um 
Chromium (Total) 
Lead 
Nickel 
Silver 

Cyanides (Total) 
Cyanides (Amenable) 

CCW 

0.066 
5.2 
0.51 
0.32 
0.072 

590 .- 
30 

33 



6.1.3.3 Impact of Restrictions or Waste Form Requirements 

Solvenu No impact - Considering the analytical results for 
volatiles and semi-volatiles (sections 6.1.2.1 and 6.1.2.2 
respectively), pondcrete is not even close to the 1000 ppm limit 
for halogenated organic compounds (HOC) established under the 
California list. This leaves the CCWE limits established for the 
Fool through F005 solvents. None of the three pondcrete samples 
subjected to the TCLP approached the LDR limits for the Fool 
through F005 solvents. A s  described in section 6.1.2.8, only 
three analytes were measured above detection for the three 
samples and for each analyte, only one of three samples was above 
detection. The highest value observed, in relation to the LDR 
standard was less than one fifth of the CCWE limit. It may be 
difficult to justify representative sampling with only three 
samples, but when it is considered that 30 samples were analyzed 
for total volatiles and semi-volatiles, the characterization 
appears more complete. Even comparing the extract (CCWE) limit 
with analytical results for total concentrations, the pondcrete 
is within limits. Of the analytes observed above detection 
levels, all have average values below the CCWE limit. In only 
one ' instance (tetrachloroethene) did the highest total 
concentration value observed, exceed the CCWE limit and that was 
73 ppb versus a limit of 50 ppb. 

Metals - Limits on metals are not met - No TCLP analyses have 
been run on pondcrete for metals, but the analytical data 
available indicates that the LDR standards for cadmium will not 
be achieved by the pondcrete as it is currently formulated. The 
EP toxicity limit of 1 ppm for cadmium was exceeded in 8 of 26 
samples and the CCWE limit is significantly lower at 0.066 ppm. 
furthermore, the TCLP is considered a more rigorous leach test 

\ 

than the EP toxicity test and would be expected to generate 
higher concentrations. By May of 1990, there will likely be an 
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LDR standard for the DO06 category which will also be applicable 
to pondcrete. However, any such limit for DO06 wastes will 
probably be no more stringent than that already established for 
cadmium in F006 through FOO9 wastes. For the remaining metals 
of concern (chromium, lead, nickel, and silver), it is uncertain 
as to whether or not CCWE limits are exceeded until the 
appropriate T C L P  tests are performed. 

.. . 

cyanides - No impact anticipated- Analytical data indicate that 
L D R  standards for total and amenable cyanides should be met with 
no problem. Although only six samples were analyzed for total 
and amenable cyanide, all results were reasonably similar and 
well within the allowable limits for land disposal. The levels 
of reactive cyanide discussed in section 6.1.2.7 can also be 
considered as an indication of the levels present in pondcrete 
and there were 27 samples analyzed for this parameter. The 
reactive cyanide is a measure of cyanide that is released over 
time when subjected to acidic conditions. The highest reactive 
cyanide level observed was 45 ug/g, but this was reported on a 
dry weight basis and the percent solids in the samples varied 
from approximately 22 to slightly over 50. When adjusted to a 
total sample basis, the reactive cyanide levels were very similar 
to those reported for total cyanide in section 6.1.2.5. Also, 
the low cyanide concentrations are consistent wlth the fact that 
oaly dilute cyanide solutions are drained to the wastewater 
system from the electroplating operations in Building 444. 

6.1.4 Treatment A1 ternatives 

As described in section 6.1.1, pondcrete is generated from the 
solidification of evaporation pond sediments. Once properly 
solidified, the material has been approved for shipment and ultimate 
disposal at the Nevada Test Site. At present, the material meets the 
appropriate land disposal restrictions established under RCRA. On May 
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8, 1990, EPA is scheduled to put into effect additional restrictions 
that will likely make the current formulation of pondcrete 
lnapproprlate for land disposal. T h l s  is based on the assumptlon that 
standards or limits now established under the LDR will remain the same 
for corresponding mixed wastes. 

It appears that the evaporation pond sediments will require an 
addition or a change to existing treatment (solidification) to achieve 
reduced leachability of metals. EPA has established the best 
demonstrated available technologies (BDAT) for treatment of this waste 
(F006, F007,' F008 and FOO9 nonwastewaters) as alkaline chlorination 
followed by precipitation, settling, filtration, and stabilization of 
metals. The wastewater has essentially gone through much o f  this 
treatment process and cyanide concentrations appear to be within the 
future disposal limits. This leaves the pond sludge in a form that 
simply requires a less leachable, better stabilization approach. 

The existing approach to stabilize the pondcrete (cementation) is 
normally considered the acceptable treatment method for th.is type of 
a waste. However, limited sampling has shown that its quality varies. 
This could be caused by inconsistencies in the sludge's physical form 
(i.e. , moisture content, chemical parameters, particle size, etc.) or 
it could be that some material in the sludge is not compatible to the 
cementation process. The first attempt to improve the condition of 
the treated waste form should be to make small changes in the existing 
operation, Another alternative treatment approach would be to change 
the binding agent from cement to a synthetic, polymer-type material 
such as polyethylene. This treatment alternative will be referred to 
as polymer solidification. Other treatment a1 ternatives would be much 
more aggressive and/or energy intensive such as metal extraction and 
vi t ri.f i cat i on. 

The treatment alternatives chosen include cementation, polymer 
- solidification, metal extraction and a method to vitrify the waste. 
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It should be noted that investigations into improved treatment methods 
will be accompanied by additional characterization of old and newly 
generated pondcrete. Of particular concern is the need to perform 
TCLP tests for metals to determine if the future (May 8, 1990) 
standards are now routinely exceeded or if there might be some 
correlation between sludge conditions and high leach rates. Should 
such a correlation exist, it might point out changes that could 
improve the existing process to meet future needs. 

! 

6.1.5 Evaluation of Alternatives 

Four treatment a1 ternatives were evaluated against the criteria 
described in section 5.0. The results of the evaluation are shown in 
Figure 6.1. The treatment approaches and the result of their 
evaluation are discussed as follows. 

Cementation - The use of cement to achieve the desired waste form 
received the highest evaluation score. This technology is normally . 
considered the BDAT for stabilization of metals and bench scale 
testing has been performed on an improved cementation process, 
However, the primary reason for this alternative scoring higher than 
the others evaluated was its score for the "Availability" criterion; 
this treatment is al'ready in place, it's being performed at the RFP 
under RCRA interim status, and improved techniques could likely be 
put into operation in less than a year. Cementation does have 
drawbacks as 'indicated by its low score under "Efficiency"; it 
increases the waste volume significantly and, based on the existing 
cementation process, its reliability may be questionable. 

stage of deve 
form, but it 

- sludge waste. 

Polvmer Solidification - The use of a synthetic binding agent to 
replace cement received a lower score than cementation because of its 

opment. In theory it should achieve a good stable waste 
has not yet received bench scale testing on the pond 
This and the fact that a polymer solidification process 
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Figure 6.1: Evaluation of the Treatment Alternatlves For Pondcrete 

Need: Stablllzatlon of Metals ",Q ' , 

Development 9 6 6 6 

Waste 4 4 2 0 

Availabili t y 6 4 4 2 

Efficiency 1 2 2 1 

Effectiveness/ 

Secondary 

20 16 14 9 TOTAL 

Effectiveness and Stage of Oevelopment 
Weighting factor ='3) I 

4 = BDAT or equivalent as, demonstrated 

3 = Bench scale testing complete, BDAT 

2 = In theory should be EDAT or equivalent, 

1 = Low effectiveness, not expected to be 

in full scale testing' 

or encouraging results of equivalency 

but no testing on waste 

equivalent to  EDAT 

Availability for Production 
Weighting factor = 2) 
3 = Production ready in less than I year 
2 = Production ready in 1 to 2 years 
1 = Production ready in greater than 2 years 

Secondary Waste Stream 
Weighting factor = 2) 

2 = None generated or. at least, 

1 = Hazardous, but within LDR 
0 = Hazardous and exceeds LDFI 

Efficiency+ 
Weighting Factor = 1) 
3 = High 
2 = Medium 
1 = Low 

none hazardous 

(treatment needed) 

*Subjective score taking into consideration 
its volume reduction capabibty. quality of final 
waste form. i ts capital cost, and its overall 
r el ia bill t y. 
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would likely have to be considered a new treatment under RCRA, would 
prevent its full scale implementation in less than a year even though 
it's a relatively simple treatment technology. Polymer solidification 
did receive a higher "Efficiency" score than cementation primarily 
because it should not increase the volume of the final waste form as 
much as with cement. 

Vitrification - The vitrification approach being pursued in this 
instance is microwave treatment. Bench scale testing of the microwave 
system on radioactively contaminated waste has now been accomplished 
at the RFP and the results appear very promising. 
has not be performed on the actual waste. It ranked lower than 
cementation in "Availability" because it is a more complicated 
treatment and would require more time to obtain the necessary 
regulatory permits. It also received a lower score on "Secondary 
Waste Stream" since it produces an off-gas that would be of regulatory 
concern. It received a medium score on the "Efficiency" criterion 
because the glassifjed waste form takes up less volume than . 

cementation and is considered a more stable, less leachable form, but 
it also represents a higher capitol cost investment. 

It2 

petal Extraction - Several possible approaches will also be considered 
for extracting metals from the pond sludge waste. Ideally metals 
could be extracted for reuse or recycling and the resulting waste form 
would be within LDR standards. This alternative received the lowest 
score o f  those considered because bench scale testing'has not been 
started and the total treatment would require multiple steps and, 

However, testing 

likely, mu1 tiple waste streams. These two factors a1 so describe 
reasons why the "Availability" would be greater than two years. 
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6.1.6 Schedule 

'The p l a n t  i s  committed t o  complete c l e a n  up o f  a l l  s o l a r  e v a p o r a t i o n  
ponds and removal o f  a l l  pondcrete f rom back log s to rage by October, 
1991. Because o f  t h i s  comnitment, development a c t i v i t i e s  shown i n  
Table 6.1 w i l l  proceed f i r s t  w i th  t h e  h i g h e s t  r a t e d  a l t e r n a t i v e ,  
cementat ion.  T h i s  development work w i l l  be aimed a t  improvements t o  
t h e  e x i s t i n g  cementat ion process and success fu l  imp lementa t ion  o f  a 
remix process f o r  t h e  pondcrete c u r r e n t l y  i n  s t o r a g e  t h a t  must be 
recemented b e f o r e  shipment t o  NTS. 

Other  a l t e r n a t i v e  t rea tment  t e c h n o l o g i e s  w i l l  a l s o  be pursued i n  o r d e r  
o f  p r i o r i t y .  Should TCLP c h a r a c t e r i z a t i o n  de termine f u r t h e r  t rea tment  
beyond cementat ion i s  unnecessary, development work on these 
a l t e r n a t i v e s  w i l l  cease, and these resources w i l l  be r e a l l o c a t e d  t o  
o t h e r  more s e r i o u s  problem wastes. I n  any event,  work on microwave 
m e l t i n g  w i l l  con t inue,  a t  l e a s t  th rough bench s c a l e  t e s t i n g ,  i n  o r d e r  
t o  determi  ne feas i  b i  1 i ty  and q u a n t i  fy  parameters f o r  1 a r g e r  s c a l e  
development should i t  be r e q u i r e d .  

Metal  e x t r a c t i o n  w i l l  o n l y  be pursued on pond s ludge i f  TCLP t e s t s  o f  
t h e  cemented pondcrete waste fo rm i n d i c a t e s  problems w i t h  meta l  
l e a c h a b i l i t y .  

. (a 
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Table 6.1 Schedule for Pondcrete Activities 

I 

1. Perform additional 

! characterization, 
keying on TCLP for 

- metals and sokents. 

- Vitrification 

2. Microwave, Bench 
Scale 
A. N. 2.5.1.09.004 

Solidifica lion 

P c. 3. Polymer 
Bench Scale Test 
A.N. 3.7.1.09.0012 

4. Cemented Waste 
Bench Scale Test 
A.N. 3.7.1.09.0012 

Extraction 

5. Metal Extraction Study 
A. N. 2.5.1.09.0004 

FY 90 I FY 91 

A.N. = Activity Number in 5 Yr Plan 
P.N. = Program Number for Current Project 

FY 9 2  



@ 6.2 Nitrate Salt and Saltcrete 

6.2.1 Generation Process 

Saltcrete is generated by solidifying the nitrate salt residue from 
an evaporation process at the Liquid Waste Treatment Facility at 
Building 374. 'In very simplified terms, the 374 wastewater treatment 
operation can be broken into three processes. Depending on its 
radiological contamination and point of origin, wastewater can go 
straight into any one of the three; however, inside the facility, the 
processes are interrelated. The three basic processes are: 

(1) evaporation; 
( 2 )  fl occul at ion/precipi tat ion; and 
(3) sludge dewatering. 

The flocculation/precipitation activity i s  designed for the removal 
of radioactive material. The settled sludge from this process goes 
to the sludge handling step and the overflow goes to the evaporator. 
The evaporator also receives less contaminated wastewater directly. 
Thus the second process might be considered a pretreatment for the 
wastewater that doesn't go directly to the evaporator. The residue 
or concentrated salt solution from the evaporator is mixed with cement 
to immobilize particulate and remove the oxidizer and corrosive 
characteristics o f  the salt and/or concentrated salt solutions. The 

\ 

resulting waste form i s  referred to as saltcrete. 

The wastewater now going to Building 374 includes that which previously 
went to the evaporation ponds from which pondcrete is generated. 
Therefore, in general terms, the waste streams contributing to the 
formation of saltcrete are similar to those previously identified for 
pondcrete. Mu1 ti pl e sources/act i vi ties are i nvol ved (about 30 
different buildings), generating wastewater with both radiological and 
hazardous chemical contaminants. The major distinction being that only 
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wastewaters having r a d i o l o g i c a l  contaminat ion below a s p e c i f i e d  l eve l  
are sent d i r e c t l y  t o  the  evaporator.  As i d e n t i f i e d  i n  sec t i on  6.1.1, 
some o f  t he  processes generat ing wastewaters t h a t  are o f  p a r t i c u l a r  
concern f rom a RCRA s tandpoint  inc lude:  

(1 )  var ious  l abo ra to ry  a c t i v i t i e s ;  

( 2 )  
( 3 )  

( 4 )  

e l e c t r o p l a t i n g  operat ions wh'ich i nc lude  the  use o f  cyanides; 
metal machining/manufacturing i n c l u d i n g  c l  eaning/degreasi ng 
w i t h  so lvents ;  and 
a c i d  and c a u s t i c  c lean ing / r i ns ing  so lu t i ons .  

P r i o r  t o  March o f  1989, t h e  cemented evaporator  res idue o r  s a l t c r e t e  
from 374 was p laced i n  p l a s t i c - l i n e d  f i be rboard  con ta ine rs  ( t r i w a l l s ) .  
Since t h a t  t ime, t h e  s a l t c r e t e  has been packaged i n  l i n e d  plywood 
boxes awa i t i ng  approval f o r  shipment t o  the  Nevada Test S i t e  d isposa l  
f a c i l i t y .  As o f  October 1989, t he re  i s  c u r r e n t l y  a back log o f  
approximately 2,200 cubic  yards o f  s a l t c r e t e  awa i t i ng  f i n a l  d i s p o s i t i o n  
and new waste i s  generated a t  about 600 cub ic  yards pe r  year .  

6.2.2 Waste Charac te r i za t i on  

As descr ibed above, s a l t c r e t e  i s  generated from the  m ix tu re  o f  cement 
w i t h  res idue f rom a wastewater evaporat ion process. The end product  
was sampled i n  ,1986 as p a r t  o f  t h e  P lan t  Waste Stream I d e n t i f i c a t i o n  
and Charac te r i za t i on  e f f o r t  which was pub l ished i n  A p r i l  1987. I t  was 
sampled again i n  A p r i l  and August o f  1988. The f i n a l  sampling event 
was i n  June 1989 when several  s a l t c r e t e  b locks  were sampled and 
analyzed f o r  t o t a l  cyanide and cyanide amenable t o  c h l o r i n a t i o n .  
Provided below i s  a l i s t  o f  compound/parameter ca tegor ies  f o r  which 
analyses were performed f o r  each o f  t h e  sampling events. 
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Category of NO. o f  SamDles Analvzed 
Analvtical Data 1986 4/88 8/88 6/89 Total 

Vol atil es 2 13 3* 18 
Semi -vol at i 1 es 2 13 3* 18 

I 

Metals 1 1 
Cyanide (Total 81 Amenable) 5 5 
Radiochemistry 1 1 

Ignitability, 1 1 
RCRA Characteristic$ 

Corrosivity (pH) 2 13 15 
2 13 15 
2 13 15 

Reactivity 
EP Toxic Metals 

Toxic Characteristic 
Leaching Procedure (TCLP) 
Volatile Organic Analyses (VOA) 3 3 
Acid Compounds (semivolatiles) 3 3 
Methanol 3 3 

* The analyses for volatiles and semivolatiles were for the 40 CTR 268 
Appendix I 1 1  list only. 

The analytical results for each o f  the data categories listed above 
will be described in the following paragraphs. Based on analytical 
results and process knowledge, EPA hazardous waste numbers that are 
applicable to this waste will be provided at the end o f  this section. 

6.2.2.1 Vol ati les 

Only six .volatile compounds registered above detection 1 imits 
(ADL)\in any o f  the 18 samples analyzed. Information on those 
analytes are sumnari zed as foll ows: 
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( V o l a t i l e )  No. o f  ADL Average o f  Range o f  
Anal v t e  Readinqs ' A D L  Readinas ADL Readinqs 

Acetone 15 o f  15:: 168 ppb 89 t o  380 ppb 
2-Butanone 15 o f  15,1 39 PPb 21 t o  70 ppb 
Benzene 1 o f  15 26 PPb 
Methylene Chloride.' 2 o f  18 14 PPb 7.7 t o  20 ppb 
T e t r a c h l  oroethene 2 of  18,1 7 PPb 6 t o  8 ppb 
To1 uene 15 o f  15 22 PPb 5.1 t o  51 ppb 

*1 The Appendix 111 v o l a t i l e  analyses o f  samples taken 8/88 d i d  
n o t  i n c l u d e  these compounds, hence o n l y  15 read ings .  

- 

*2 The v o l a t i l e  analyses o f  samples taken 8/88 were a l l  p o s i t i v e  
f o r  t h i s  a n a l y t e ,  b u t  because method and e x t r a c t  b lanks  were 
a l s o  p o s i t i v e  a t  s i m i l a r  values, these va lues  were n o t  
i n c l u d e d  as ADL readings.  

6.2.2.2 Semi - v o l  a t i l e s  

Only t h r e e  s e m i - v o l a t i l e  compounds were ADL i n  any o f  t h e  18 
samples analyzed. It should be no ted  t h a t  t h e  s e m i s v o l a t i l e  
analyses o f  samples t a k e n  8/88 d i d  n o t  i n c l u d e  any o f  t h e  a n a l y t e s  
observed ADL; t h e r e f o r e ,  t h e  t o t a l  number o f  r e a d i n g s  i s  o n l y  
shown as 15. I n f o r m a t i o n  on those a n a l y t e s  a r e  summarized as 
f o l l  ows : 

No. o f  ADL Average o f  Range o f  
Anal v t e  ~~ PDL R e a d i w  

4-Chl OrO-3- 

B u t y l  benzy l  

b i s ( 2 - E t  hy 1 h e x y l  ) 

ihethyl phenol 1 o f  15 660 ppb - 
p h t h a l a t e  1 o f  15 3,503 ppb - 
p h t h a l a t e  1 o f  15 4,156 ppb - 

The v a l i d i t y  o f  these r e s u l t s  i s  ques t ionab le .  Should these 
m a t e r i a l s  t r u l y  be p r e s e n t  i n  t h e  s a l t c r e t e ,  one would n o t  expect  
t h i s  much i n c o n s i s t e n c y  i n  da ta .  However, as a m a t t e r  o f  b e i n g  
conserva t ive ,  t h e  i n f o r m a t i o n  i s  presented.  
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6.2.2.3 Metals, 
1 .  

To ta l  metal ana lys is  was performed on o n l y  one sample. The 
r e s u l t s  a re  as fo l lows:  

Metal Concentrat ion (DDrnL 

A1 umi nurn 11,520 

4.04 Arsenic  
Bar i urn 160 
Bery l  1 i um 0.70 
Cadmi urn 4.30 
Calcium 182,390 
Chrorni um 117 
Cobal t  19.8 
Copper 17.9 
I r o n  , 14,290 
Lead 3.55 
Magnes i urn 2,860 
Manganese 606 
Mercury (0.02 
Nicke l  30.4 
Potassium 24,610 
Sel en i urn (0.58 
S i  1 ve r  8.94 
Sod i urn 4, a70 
Thal 1 1 urn (1.16 
Vanadi urn 38.3 
Zinc  61.5 

(6.96 
0 

' Antimony 

6.2.2.4 Cyanide 

Analyses f o r  t o t a l  cyanide and cyanide amenable t o  c h l o r i n a t i o n  
were performed on samples taken f rom f o u r  d i f f e r e n t  b locks  of 
s a l t c r e t e .  A d u p l i c a t e  sample was taken f rom one o f  t he  blocks,  
there fore ,  a t o t a l  o f  f i v e  samples were analyzed. The r e s u l t s  
a re  summarized as fo l l ows :  

Average Range o f  
Anal v s i  t concen t ra t l o  n (DD m l  Concentrations ( D M ~ )  

T o t a l  Cyanide 15.2 12.6 t o  18.5 
Amenable Cyanide 13.2 6.2 t o  18.2 
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6.2.2.5 Radiochemistry 

Radiochemistry was a l so  performed on on ly  a s i n g l e  sample, 
r e s u l t s  are as fo l l ows :  I 

The 

Anal v s i  s 

Gross Alpha 
Gross Beta 
PU-239 
Am- 24 1 
U-233,234 
u-238 

~ T r i t i u m  

Plus b r  minus 

concen t ra t i on  (DC i / a ) *  

240 +/- 60 
170 +/- 60 
160 +/- 10 

25 +/- 10 
aa +/- 4 

aa +/- 10 
1.3 +/- 0 . 3  (pCi/ml) 

( + / - I  values i n d i c a t e  t h e  95% conf idence 

6.2.2.6 

m 

range f o r  t h e  repo r ted  values. 

RCRA C h a r a c t e r i s t i c s  

t a b i l i t y  - P r i o r  t o  i t s  cementation, ,he evaporator  res.-Je 
o r  s a l t  i s  considered an o x i d i z e r  because o f  i t s  h i g h  n i t r a t e  
concentrat ion.  Under RCRA regu la t i on ,  t h i s  f a c t o r  a l s o  c l a s s i f i e s  
t h e  evaporator  s a l t  as i g n i t a b l e .  A proposed DOT t e s t  t o  
determine whether a m a t e r i a l  i s  a s o l i d  o x i d i z e r  was performed 
by t h e  RFP on bo th  t h e  n i t r a t e  s a l t  and t h e  s a l t c r e t e .  The 
n t t r a t e  s a l t  d i d  acce le ra te  t h e  burn ing  r a t e  o f  dry wood sawdust, 
w h i l e  t h e  cemented s a l t  ( s a l t c r e t e )  would n o t  s u s t a i n  a f i r e .  
Therefore,  s a l t c r e t e  i s  n o t  considered an o x i d i z e r  and i g n i t a b l e ,  
b u t  t h e  n i t r a t e  s a l t  i s .  The s i n g l e  i g n i t a b i l i t y  t e s t  performed 
on s a l t c r e t e  produced a f l a s h  p o i n t  o f  g r e a t e r  than 6OoC (140OF) 
which shows t h e  waste t o  be n o n - i g n i t a b l e  f rom a f l a s h  p o i n t  
perspec t ive .  

C o r r o s i v i t v  I D  H l  - As w i t h  pondcrete, by d e f i n i t i o n  a m a t e r i a l  
must be l i q u i d  t o  q u a l i f y  as co r ros i ve .  I f  t h e  s r l t c r e t e  i s  n o t  
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i n  a f u l l y  s o l i d i f i e d  form, i t  should be considered co r ros i ve  
s ince a l l  15 samples observed f o r  pH prov ide  values o f  12.5 o r  
above. I The lowest pH measured was 12.5, the h ighes t  was 13.8. 

R e a c t i v i t y  -' F i f t e e n  s a l t c r e t e  samples were analyzed f o r  t h e i r  
r e a c t i v e  cyanide and s u l f i d e  concent ra t ions  ( d i f f e r e n t  than t o t a l  
cyanide and t o t a l  s u l f i d e ) .  I n  a l l  cases b u t  one, s u l f i d e  content  
was below d e t e c t i o n  l i m i t ,  t h a t  s i n g l e  case was 13 ppm. (It 
should be noted t h a t  13 of t h e  samples had s u l f i d e  de tec t i on  
l i m i t s  o f  200 ppm w h i l e  the  o the r  two had l i m i t s  o f  1 ppm.) 
Th i r teen  o f  t he  15 samples analyzed f o r  cyanide measured l e v e l s  
above the  d e t e c t i o n  l i m i t .  O f  those 13, t h e  average was 3.57 ppm 
w i th  a range o f  0.97 t o  6.30 ppm. 

* I  

EP Toxic Meta ls  - O f  t he  13 samples taken i n  4/88, a l l  a n a l y t i c a l  
r e s u l t s  f o r  EP Toxic  Meta ls  except l ead  were below t h e  f o l l o w i n g  
d e t e c t i o n  l i m i t s :  

Element De tec t i on  L i m i t  (DD m l  LP T o x i c i t v  L i  m i  

Arsenic  0.10 5 .O 
Bar i um 1.0 100.0 
Cadmi um 0.05 1 .o 
Chromi um 0.5 5.0 
Lead 0.5 5.0 
Mercury 0.005 0.2 
Sel en i  urn 0 . 1  1 .o  

. S i l v e r  5.0 5.0 

Lead was observed i n  a s i n g l e  sample a t  a concent ra t ion  r i g h t  a t  
t he  d e t e c t i o n  l i m i t  (0.5 ppm). Two samples taken w i t h i n  one month 
o f  each o the r  i n  1986 prov ided i n f o h a t i o n  t h a t  was l e s s  c l e a r .  
The f i r s t .  prov ided p o s i t i v e  readings f o r  f i v e  meta ls  w h i l e  the  
second had l e s s  than de tec tab le  f o r  a l l  e i g h t  metals.  These 
r e s u l t s  a re  summarized as fo l l ows :  

48 



I 

I '  

Element 

Bar i urn 
Cadmi urn 
Chromi um 
Lead 
S i  1 ver 

Concentrat i on (DDrn l  
1st 1986 Sample 2nd 1986 Samle  

0.30 
-0.092 ' 
2.99 
0.33 
0.050 

(20.0 
(0.2 
(1 .o 
(1 .o 
(1 .o 

6.2.2.7 Toxic Charac te r i s t i c  Leaching Procedure (TCLP) 

The TCLP analysis was performed f o r  several groups o f  organic 
compounds (i .e., VOAs, ac id  compounds * and methanol ) which 
e s s e n t i a l l y  make up the l i s t  o f  FOOl through F005 solvents 
regulated by Land Disposal Res t r i c t i ons  (40 CFR 268.41). Although 
on ly  three s a l t c r e t e  samples were subjected t o  the TCLP, none o f  
the organics f o r  which analysis was performed appear i n  the 
samples. 

Acetone and methylene ch lo r i de  appeared p o s i t i v e  i n  each o f  the 
three samples a t  concentrat ions i n  the 10 t o  25 ppb range. 
However, t h e  method and e x t r a c t  blanks a lso had p o s i t i v e  
i nd i ca t i ons  of these two parameters and a t  s i m i l a r  concentrat ions; 
t h e i r  presence was, therefore,  discounted. 

Methyl i s o b u t y l  ketone, 2-butanone and toluene each had one o r  
two repor ted readings out  o f  the three samples, b u t  i n  each case 
tLe reading was below the detect ion l i m i t  o f  10, 10 and 5 ppb 
respect ive ly .  Again, t he  presence o f  these compounds was 
discounted. 

6.2.2.8 Appl icable EPA Hazardous Waste Numbers 

Much o f  the r a t i o n a l e  f o r  assigning Hazardous Waste Numbers t o  
pondcrete i s  appl icable t o  s a l t c r e t e .  Since a wastewater from 
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much of the Plant is involved, knowledge of processes contributing 
to the .stream must be considered as well as analytical data. 

' . : ' .  

1 .. 

RCRA Characteristics - In a cemented. and fully solidified 
condition, sal tcrete does not exhibit any of the characteristics 
o f  hazardous wastes, but in the unsolidified nitrate salt form, 
it exhibits one o f  the characteristics as follows: 

Hazardous Waste 
Number DescriDtion 

DO01 Ignitable (oxidizer) 

PCRA Listed Wastes - Referring to the similar discussion on 
pondcrete found in section 6.1.2.9, the listed waste numbers 
applicable to saltcrete are as follows: 

Hazardous Waste 
Number DescriDtion 

Fool  

F002 
F003 
F005 
F006 1 

F007 

FOO9 

Spent halogenated solvents used in 
degreasi ng 
Spent halogenated solvents 
Spent non-halogenated solvents 
Spent non-halogenated solvents 
Wastewater treatment sludges from 
electroplating operations 
Spent cyanide plating bath solutions 
from electroplating 

Spent stripping and cleaning bath 
solutions from electroplating were 
cyanides are used 

6.2.3 Regulatory and Waste Form Requirements 

6.2.3.1 Waste Form Requirements for Low-Level Waste Risposal 

Authorization to dispose o f  saltcrete at NTS has already been 
requested and NTS acceptance is expected soon. Therefore, the 
waste form as now generated is acceptable for NTS disposal as long 
as current and future Land Disposal Restrictions are met. 
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6.2.3.2 . Applicable Land Disposal Restrictions (LDR) 
/ I  

LDR Reauirements Now In-Dlace - Saltcrete is a radioactive mixed 
waste and many of the LDR standards do not go into effect until 
1990. The restrictions now in place are those established for 
the California list of wastes and for the Fool through F005 
sol vents. 

The California List restriction that applies to a nonliquid such 
as saltcrete, prohibits the land disposal of waste that exceeds 
the -following limit: 

. 

ComDonent Concentration Limit (ma/ka or DDm) 

Halogenated organic 
compounds (HOC) 

1,000 

The applicable LDR standards for Fool through F005 solvents are 
established in terms of CCWE for spent solvent wastes other than 
wastewater. Of the 25 solvents listed under this standard, only 
five have appeared in samples at levels above detection. These 
solvents and their applicable LDR limlt are as follows: 

F001-FO05 $01 vent non-wastewate rs 
CCWE Concentration (ppm) 

Acetone 
Methylene Chloride 
2-Butanone 

To1 uene 

\ 

(Methyl ethyl ketone) 
' Tetrachloroethene 

0 .59  
0.96 

0.75 
0.05 
0.33 

future LOR Reauirements - Those LDR standards or limits not yet 
established will become effective May 8, 1990. For those specific 
limits applicable to saltcrete, some have already been set for 
regular hazardous wastes and it will be assumed that they will 
remain unchanged for mixed wastes. The applicable limits have 
been established with some parameters in terms o f  CCWE and others 



i n  C C W . . i , I f  a nonwastewater exceeds the  fo l l ow ing  l i m i t s ,  i t  i s  
r e s t r i c t e d  f r o m  l and  d isposa l :  

F006, F007, F008 and F009 

CCWE 

Ca teaorvKons t i t uen t  Concentrat ion ( D O  m l  

- Cadmium 0.066 - Chromium 5 . 2  - Lead 0.51  - N icke l  0.32 - S i l v e r  0.072 

- Cyanides (To ta l )  - Cyanides (Amenable) 

ccw 
590 
30 

LDR standards f o r  wastes e x h i b i t i n g  t h e  c h a r a c t e r i s t i c  o f  
i g n f t a b i l i t y  (0001) have n o t  y e t  been es tab l i shed.  I t  may be 

I t h a t  wastes e x h i b i t i n g  any o f  t he  RCRA c h a r a c t e r i s t i c s  w i l l  s imply  
be banned from land d isposa l .  

I 

i 6.2.3.3 Impact o f  R e s t r i c t i o n s  o r  Waste Form Requirements 

I .  

, . .  

. .  

,.I 

Solvents  - No impact - The 1,000 ppm l i m i t  f o r  HOCs i s  n o t  a 
f a c t o r .  The t o t a l  o f  t he  maximum concent ra t ions  observed f o r  
v o l a t i l e s  and semi -vo la t i l es  (sec t ions  6.2.2.1 and 6.2.2.2 
r e s p e c t i v e l y )  i s  about 9 ppm. The HOCs inc luded i n  t h a t  t o t a l  
a re  i n  t h e  low ppb range. TCLP ana lys i s  f o r  so lvents  performed 
on th ree  s a l t c r e t e  samples, prov ided no p o s i t i v e  r e s u l t s .  
Compahng t h e  r e s u l t s  o f  normal analyses (which must be h ighe r  
than TCLP values) t o  the  CCWE standards, p rov ides  a s t ronger  
i n d i c a t i o n  o f  no problem. The h ighes t  concent ra t ion  observed 
( t h a t  f o r  acetone) averaged j u s t  over  one q u a r t e r  o f  t h e  CCWE 
l i m i t  and the  maximum reading was s t i l l  w e l l  below i t .  

Meta l s  - Impact u n c e r t a i n  - No analyses have been performed on 
s a l t c r e t e  f o r  metals us ing  the  TCLP and o n l y  one sample has been 
r u n  f o r  t o t a l  metals. Based on t h a t  s i n g l e  sample, cadmium, 
chromium, n i c k e l  and s i l v e r  cou ld  a l l  poss ib l y  exceed the  CCWE 
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l i m i t s .  However, i n  most cases, i t  would r e q u i r e  e s s e n t i a l l y  
a l l  of t h e  metal t o  leach i n t o  t h e  e x t r a c t  f o r  t h i s  t o  occur.  
The f a c t  t h a t  a l l  r e s u l t s  f o r  EP t o x i c  meta ls  were a t  o r  l e s s  than 
d e t e c t i o n  l i m i t  a l so  prov ides an i n d i c a t i o n  t h a t  t h e  CCWE l i m i t s  
may be met. 

Cvanides - No impact - The h ighes t  t o t a l  cyanide concent ra t ion  
observed was 18.5 ppm compared t o  LDR l i m i t  o f  590 ppm. The 
h ighes t  concent ra t ion  f o r  cyanide amenable t o  c h l o r i n a t i o n  was 
18.2 ppm compared t o  an LDR l i m i t  o f  30 ppm. Al though o n l y  f i v e  
samples were analyzed f o r  t o t a l  and amenable cyanide, a l l  r e s u l t s  
were reasonably s i m i l a r  and w e l l  w i t h i n  t h e  a l lowab le  l i m i t s  f o r  
1 and d isposa l .  

J a n i t a b i l i t y  - Impact unce r ta in  - The LDR standards f o r  
i g n i t a b i l i t y  have n o t  y e t  been implemented. Cementation appears 
t o  e l i m i n a t e  t h e  o x i d i z e r  c h a r a c t e r i s t i c  o f  t h e  n i t r a t e  s a l t ;  any 
o t h e r  t reatment  a1 te rna te  w i  11 have t o  consider  adequate t reatment  
f o r  t h i s  parameter. 

6.2.4 Treatment A l t e r n a t i v e s  

. S a l t c r e t e  as c u r r e n t l y  generated appears t o  be acceptable t o  NTS f o r  
d isposa l  and meets t h e  app l i cab le  LDR standards f o r  such an ac t i on .  
On Hay'h8, 1990, EPA i s  scheduled t o  p u t  i n t o  e f f e c t  a d d i t i o n a l  LDR 
standards which may o r  may n o t  Impact d isposa l  o f  s a l t c r e t e .  A 
rep resen ta t i ve  sampling o f  t h e  s a l  t c r e t e  needs t o  be subjected t o  t h e  
TCLP and analyzed f o r  meta ls  t o  determine i f  metal  standards are  met. 
Th is  i s ,  o f  course, assuming t h a t  t h e  standards imposed f o r  mixed waste 
do n o t  change f r o m  those c u r r e n t l y  i n  e f f e c t  f o r  r e g u l a r  hazardous 
waste. 

Should TCLP metal  concent ra t ions  exceed LDR standards, I t  would be 
those standards i d e n t i f i e d  f o r  F006, F007, F008 and F009 wastes. EPA 
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has established BOAT for treatment of' these wastes as alkaline 
chlorination followed by precipitation, settling, filtration, and 
stabilization of metals. However, the LDR establishes concentration- 
based standards rather than requiring a specific technology. 
Therefore, any technology not specifically prohibited (such as 
dilution) may be used to meet the applicable standards. The 
evaporation process has adequately separated the metals from the 
wastewater and the cyanide concentrations do not appear to be a 
problem. For the purpose of this waste category, stabilization of 
the metals appears to be the only concern and it may be adequately 
addressed by the existing cementation process. 

In sumnary, in order for this waste form to meet all foreseeable 
restrictions on its disposal, it may require encapsulation, destruction 
or conversion of nitrates and stabilization of metals. The treatment 
a1 ternatives being considered to accomplish these needs are two types 
o f  vitrification, two types of solidification, chemical destruction,and 
biodegradation. 

Additional characterization of the on-going generation of saltcrete 
should be, performed. Of particular concern is information on the 
results of TCLP analysis for metals. With cementation removing the 
oxidizer problem, the leachability of metals would be the only criteria 
in question for the existing waste treatment process. 

\ 

6.2.5 Evaluation of Alternatives 

Four treatment a1 ternatives were evaluated against the criteria 
described in section 5.0. The results of the evaluation is shown in 
Figure 6.2. The treatment approaches and the result of their 
evaluation are discussed as follows. 

chemical Destruction bv Thermal Oeni tration - Joule me1 ter, microwave 
treatment and high temperature fluid wall reactor (HTFWR) are 
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we t r  e 

Avllilrbility 

Flgurc 6.2: Enlnatlon of the Treatment Altcrnatlrcr For 

Nltrate Salt and Saltcrate 

2 4 4 0 

2 6 4 2 

Need: Stablllutlon of Metals and Nltratc Ikrtructlon 

2 E f f i c i m y  

Dewiopment I 9 I 9 9 9 

1 2 1 

Effectkeness and Staae of Development 
(Neighting factor = 3) 
4 = BDAT or equivalent as demonstrated 

3 = Bench scale tosting complete. BDAT 

2 = In theory should be BDAT or epuivalent. 

1 = Low effectkeness. not e w t e d  to be 

in full scale testing 

or encouraging results of equivalency 

but no testing on waste 

erxrivalent to BOAT 

Availability for Production 
Weighting Factor = 2) 
3 = Production ready in less than 1 year 
2 = Probction ready in ,l to 2 years 
1 = Production ready in greater than 2 years 

- 

Secondary Waste Stream 
Nmghting Factor = 2) 

2 = b e  generated or. at least. 

1 = Hazardous. but mthin LDR 
0 = Hawdous and exceeds LDR 

hroatment needed) 

Efficmcy* 
Metghting Factor = 1) 
3 = Hgh 
2 = Medium 
1 = Low 

*Sublective score takmg rnto consideration 
its voclrr~~ reduction caprbdity. grality of final 
waste form. its capital cost. and its overall 
reliabili ty. 

none hazardous 
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'0 alternatives under consideration. Joule me1 ter and HTFWR have been 
feasibility tested at the pilot scale with surrogate waste. Nitrogen 
oxide emissions were controlled through addition of a reducing agent 
to convert the off-gas to nitrogen gas and water, or carbon dioxide. 
Microwave technology has been laboratory scale tested but no 
information is available on off-gas treatment. These technologies all 
produce a vitreous waste form which should meet LDR requirements. 
Since results have been promising they were given a score of nine for 
"Effectiveness/Development". Because this is a thermal treatment 
approach, a secondary waste stream (off-gas) is generated that is of 
concern and it was scored accordingly. Under the best circumstances 
it is estimated that production size treatment equipment could not be 
put into place within two years. A vitrified waste form generated by 
any of these technologies should not only destroy the nitrates and bind 
up the metals, but also should put radiological components of the waste 
in one of the best forms for disposal. These benefits, along with the 
fact that a vitrified waste form should be of smaller volume than a 
cemented waste, are offset by high capital operation and maintenance 
cost. This rationale resulted in a medium score under the "Efficiency" 
criterion. 

Cementation - The continued use of cementation received the highest 
score, but an improved process needs to be developed. Bench scale 
testing on improved techniques have been initiated with promising 
results, the process would generate no secondary wastes, and the 
existing system could likely be upgraded in a relatively short period. 
These factors all contributed to cementation receiving a high score; 
it was marked down under "Efficiency" because cement solidification 
increases the waste volume and does not produce a final waste form as 
good as vitrification. The low score for "Efficiency" may indicate 
that cementation might not be the optimum treatmeit for the long term. 

polymer Solidification - The use o f  a low density polyethylene polymer 
to solidify the nitrate salt was scored very similar to cementation. 
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Bench scale testing has been initiated on the nitrate salt waste with 
promising results, but because it would likely be considered a new 
treatment, its full scale development may take more than a year i f  
only because of the RCRA permitting implications. Capital costs are 
low and the waste form should meet all LDR requirements. 

Diodewadation - Biodegradation has been successfully used in many 
instances to denitrify dilute aqueous waste such as the brine which 
generates nitrate salt, therefore, it received a fairly high score for 
"Effectiveness/Development". However, it received no points for 
"Secondary Waste Stream" because it would require multiple treatment 
steps to treat the brine to a waste form that which would stabilize 
both metals and radionuclides. This alternative also received a low 
score for "Efficiency" because the treatment would be slow and have 
questionable reliability due to the sensitivity of organisms to shock 
from environmental or waste characteristic changes. The total change 
to existing processes would also prohibit any full scale production 
from taking place faster than two years. 

6.2.6 Schedule 

The schedule for development activities associated with a1 ternate 
treatment approaches for saltcrete are shown in Table 6.2. Development 
work i s  ongoing to improve the cementation process which is the highest 
ranked-lternative. This work will be completed in FY 1990. Polymer 
solidification using low density polyethylene will be demonstrated 
beginning mid FY 1990 to mid FY 1991. Thermal denitration using the 
Joule melter, microwave energy, or HTFWR may be carried out at the 
bench scale should the TCLP characterization data warrant this robust 

' 

' a technology. This work will extend through FY 1991 if required. 
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Table 6.2: Schedule for Saltcrete Activities 

1 
1. TCLP characterization 

keying on metals - 

Vilrificat ion 
. 2. Joule Melter. Bench 

Scale 
A.N. 3.7.1.09.007 

3. Microwave, Bench 
Scale 
A.N. 3.7.1.09.0007 

Solidification 

A.N. 3.7.1.09.0012 

4. Cement Study 

5. Polymer Study 
. A.N. 3.7.1.09.0012 

FY 90 FY 91 

I 

A.N. = Activity Number in 5 Yr Plan 
P.N. = Program Number for Current Project 



6.3 BvDa s s  SludQe 

6.3.1 Generation Process 

Bypass sludge (sometimes referred to as vacuum filter sludge) is 
generated from wastewater treatment processes in the Liquid Waste 
Treatment Facility at Building 374. As described in the corresponding 
section for saltcrete (section 6.2.1), the 374 wastewater treatment 
operation has three primary processes: (1) evaporation, (2) 
flocculation/precipitation, (3) and sludge dewatering. Bypass sludge 
is generated by dewatering the sludge that precipitates in the 
cl ari f i er. 

.@ 

I 

The flocculation, precipitation, and clarification process is designed 
for the removal of radioactive material. The settled sludge from the 
clarifier goes,to the sludge handling step and the clarifier overflow 

-goes to the evaporator. In the original sludge dewatering process, 
the sludge was Intended to go through a rotary drum filter, then to 
a sludge dryer and finally a cementation process. However, the process 
was subsequently changed so that the sludge bypassed these two steps; 
hence, the waste became referred to as bypass sludge. In the current 
process, the sludge cut from the rotary drum filter i s  carried directly 
to a drum. Simultaneous with the sludge dumping into a drum, an 
approximately equal mixture of cement and diatomaceous earth enters 
througta separate screw feed system. The small amount of dry mixture 
i s  not intended to act as a cementation process but rather to absorb 
any free liquids that might separate from the sludge. 

I ' .  

The feed for the rotary drum filter is collected in a sludge tank. 
In addition to the clarifier sludge from the flocculation/precipitation 
process, this sludge tank receives wastewater from a neutralization 
process for acidic wastewaters. With these two process sources 
(clarifier sludge and neutral ized wastewater), waste streams 
contributing to the bypass sludge can be identified by facility as 
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follows: 
(1) Contributors to clarifier sludge via flocculation- 

precipitation process: 
a. Building 559 - Plutonium Analytical Laboratory 
b. Building 707 - Manufacturing Building 
c. Building 774 - Liquid Waste Treatment Facility 
d. Building 776 - Production Support Building 
e. Building 779 - Plutonium Development Facility 
f. Building 865 - Material and Process Development 
g. Building 881 - Manufacturing and General Support 
h. Building 883 - Manufacturing and General Support 
i. Building 889 - Equipment Decontamination Facility 

(2) Contributors to neutral ization process: 
a. Building 371 - Plutonium Recovery Facility (Acid waste) 
b. Mu1 tip,le Buildings - containerized waste appropriate for 

treatment by neutral itation. 

There is some flexibility in the wastewater collection system for 
Building 374 processes. If wastewaters are not significantly 
contaminated with radionuclides (uranium, plutonium and americium are 
of primary concern), they go to the evaporator; if they have 
contamination then they go to the flocculation/precipitation process. 
In some instances, this decision is made on a batch basis. The 
buildings identified in (1) above are those normally going to the 
flocculat+on/precipi tation process and thus contributing to generation 
of bypass sludge. 

For several years, bypass sludge has been packaged and stored as mixed 
waste. As of September 1989, there is a current inventory of 1,763 
drums (483 cubic yards) of bypass sludge awaiting disposition as 
radioactive mixed waste. It is estimated that generation ofthis waste 
form will continue in the future at a rate of about 216 cubic yards 
per year. 
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6.3.2 Waste Characterization 

Bypass sludge is generated fromthe treatment of wastewater at Building 
374. The treatment process precipitates radioactive metals, 
specifically uranium, plutonium, and americium. As would be expected, 
the sludge contains these materials as well as the chemicals added to 
promote the flocculation and precipitation process (i  .e. ferric 
hydroxide and a polymeric flocculation agent). This treatment process 
is not. specific to the radioactive metals, and co-precipitation of 
other heavy metals would also occur. These metals would be expected 
at lower concentrations since there are no mador sources in the 
wastewaters entering this portion o f  the 374 treatment facility. 

. There is only limited analytical data available on the bypass sludge. 
In August 1988, three samples were taken and analyzed for the following 
parameters: 

TCLP Spent Solvents 
- VOA Compounds 
- Methanol 
- Acid Compounds 

Appendix 111. Volatiles 
Appendix 111. Semi -Volatiles 

The analytical results on each o f  the listed parameters will be 
described in the following paragraphs. Based on the analytical results 
and process knowledge, €PA hazardous waste numbers that are or may be 
applicable to this waste will then be provided at the end of this 
section. 

This is Appendix I11 to 40 CFR 268 and is the list of HOCs 
regulated under the disposal restrictions on California wastes 
(268.32). 1 
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6.3.2.1 TCLP Spent Solvent 

The three parameters or groups of parameters for which TCLP 
analyses were performed basically make up the 1 ist of FOOl through 
FOOS solvents regulated by LDR. The qnalytical results from three 
samples were consistent. Acetone and methylene chloride were 
both observed in all three samples at concentrations consistent 
with those seen in method and extract blanks (10 to 40 ppb range). 
The presence of these constituents were thus discounted. All of 
the other compounds were reported as "None Detected". 

6.3.2.2 Appendix I 1 1  Volatiles 

Of the 34 volatiles for which analysis was performed, only 
methylene chloride was detected. 
three samples at an average concentration of 60 ppb (56 to 64 ppb 
range). Methylene chloride was also the only volatile showing 
up in both of the method blanks, but was seen at lower 
concentrations (19 and 12 ppb). Although questionable, the 
analytical results do not exclude the possibility of methylene 
chloride being present at low concentrations. 

It was seen in each of the 

6.3.2.3 Appendix ,111 Semivolatiles 

The spmivolatile \ analyses included 30 analytes. Hexachlorobentene 
was the only compound reported in each o f  the three samples, but 
at concentrations (235, 175 and 191 ppb) below the detection limit 
of 330 ppb. Since the regulatory limit applicable to this 
material i s  1,000 ppm for HOC, its presence or absence at these 
levels can be assumed to be insignificant. 
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6.3.2.4 App l icab le  EPA Hazardous Waste Numbers 

The EPA hazardous waste numbers app l i cab le  t o  bypass sludge s 

q u i t e  s i m i l a r  t o  those o f  pondcrete and s a l t c r e t e .  The pr imary 
except ion i s  t h a t  some o f  t he  waste streams c o n t r i b u t i n g  t o  the  
two "c re tes "  have t r a d i t i o n a l l y  not gone through the 
flocculation/precipitation process b u t  r a t h e r  have gone d i r e c t l y  
t o  the  evaporator.  Some o f  t h e  app l i cab le  hazardous waste numbers 
are  i d e n t i f i e d  as " l i k e l y " .  Because o f  t he  l i m i t e d  a n a l y t i c a l  
data,  a d d i t i o n a l  sampling and ana lys i s  f o r  a broader range o f  
c o n s t i t u e n t s  w i l l  be requ i red  t o  determine whether o r  n o t  these 
i d e n t i f i e r s  r e a l l y  do apply. 

RCRA C h a r a c t e r i s t i c s  - The ' on l y  RCRA c h a r a c t e r i s t i c  f o r  d r i e d ,  
cemented sludge t h a t  i s  o f  p a r t i c u l a r  concern i s  t h a t  assoc iated 
w i th  EP T o x i c i t y .  The major process c o n t r i b u t i n g  t o  the  
genera t ion  o f  t h i s  m a t e r i a l  i s  a wastewater t reatment  process 
designed t o  c rea te  a f l o c  f rom metal  hydroxides, f o l l owed  by 
p r e c i p i t a t i o n  and c l a r i f i c a t i o n  steps. Th is  i s  standard t reatment  
f o r  i n d u s t r i a l  wastewaters contaminated w i t h  heavy metals.  
Al though t h e  B u i l d i n g  374 process i s  op t im ized f o r  t h e  removal 
o f  uranium, plutonium, and americium, c o - p r e c i p i  t a t i o n  o f  o the r  
heavy 'meta ls  would be expected. The p o t e n t i a l  f o r  these o the r  
meta ls  be ing concentrated i n  t h e  sludge cause t h e  concern w i th  
respec t  t o  EP T o x i c i t y .  

The Waste Stream I d e n t i f i c a t i o n  and Charac te r i za t i on  e f f o r t  a t  
t h e  P lan t  sampled many o f  t h e  i n d i v i d u a l  waste streams coming t o  
374 f rom those b u i l d i n g s  l i s t e d  i n  s e c t i o n  6.3.1. Several o f  t h e  
waste streams as o r i g i n a l l y  generated, conta ined EP Toxic  metals.  
I n  f a c t ,  each o f  these metals,  w i th  t h e  except ion  o f  bar ium and 
selenium, were seen i n  a t  l e a s t  one waste stream. I t  i s  very  
u n l i k e l y  t h a t  any o f  them would be i n  t h e  374 i n f l u e n t  a t  l e v e l s  
approaching EP T o x i c i t y  l i m i t s  because o f  d i l u t i o n  f rom o the r  
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waste streams. However, since they are known to be present and 
because they would be expected to precipitate to some extent in 
the treatment process, the following EP Toxic metals are of 
concern : 

Hazardous Waste 
Number DescriDtioQ 

DO04 
DO06 
DO07 
DO08 
DO09 
DO1 1 

Arsenic 
Cadmi um 
Chromi um 
Lead 
Mercury 
Silver 

RCRA Listed Wastes - The applicable listed waste numbers for 
pondcrete and saltcrete are generally true for bypass siudge. 
The major difference is that wastewaters from Building 444, where 
electroplating activities take place, do not flow to the 
flocculation/precipitation process; they go directly to the 
evaporator. Therefore, the electroplating operations are not a 
source for the  bypass sludge and the remaining listed wastes of 
concern are: 

Hazardous Waste 
Number l2zxuum 

Fool to F005 Spent Solvents 

6.3.3 Regulatqry and Waste Form Requirements 

6.3.3.1 Waste Form Requirements for Low-Level Waste Disposal 

Bypass sludge may be generated as either low-level radioactive 
waste or transuranic waste depending on the concentration of 
transuranic nuclides in the specific waste container. If low- 
level, the waste will likely go to the Nevada Test Site (NTS) for 
disposal. The waste as currently stockpiled should be in an 
acceptable form for disposal at NTS once the issues related to 
acceptance of mixed waste are addressed. For bypass sludge the 
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two key requirements of the NTS Waste Acceptance Criteria (WAC) 
are those related to free liquids and particulates. The NTS WAC 
provides the fol 1 owi ng requi rement s : 

free Liauids. LLW disposed at NTS' waste management sites must 
not contain free liquids. Waste containing liquids shall be 
solidified or have an absorbent, stabilizer, or both, added and 
mixed so that there will not be any free liquid during packaging, 
hand1 ing, transport, and disposal. Minor liquid residue remaining 
in well -drained containers, or 1 iquids which have been entrapped, 
are acceptable. In  no cases shall free liquid content exceed 0.5 
percent by volume. 

Part 1 cul a tes. Fine particulate wastes shall be imnobilized so 
that the waste package contains no more than one weight percent 
of less-than-ten-micrometer-diameter particles, or 15 weight 
percent of less-than-200-micrometer-diameter particles, with 
radioactive contamination. When imnobilization is impractical, 
the waste packaging shall include a sealed liner and be 
overpacked. 

6.3.3.2 Applicable Land Disposal Restrictions (LDR) 

R Reaulrements No w In-D1 ace - The applicable LDR regulations 
nbw in effect are those established for the California List of 
wastes and for the FOOl through F005 solvents. The California 
List restriction that applies, bans the land disposal of non- 
1 iquids that exceed the following standard: 

ComDonent 
Halogenated organic 

compounds (HOC) 

Concentration Limit 
(m/kQ Or DDm) 

1,000 
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The applicable Fool through F005 standards are set in terms of 
CCWE for specific spent solvents and can be found in 40 CFR 
268.41. The regulation provides two concentration 1 imits for 
each o f  25 solvents: one applicable to wastewaters and the second 
to other waste forms. Of the 25 solvents, the only one detected 
in the bypass sludge is shown with its LDR limit as follows: 

€001 -FOO5 Sol vent - nonwastewater - 
Methylene chloride 0.96 

CCWE Concentration(ppm) 

The solvent shown above was not observed (with any confidence) 
in the extract from the TCLP analysis. It is highlighted here 
because it is the only organic that appeared to be detected from 
the Appendix 111 analyses performed. 

future LDR Reau i r ements - Most restrictions for mixed waste as 
well as those for the "final third" wastes are scheduled to go 
into effect May 8, 1990. Included in the "final third" wastes 
are those associated with RCRA characteristics. A1 though 
standards have not yet been set, bypass sludge could be impacted 
by these future standards as shown in the following: 

Potent 1 a1 Concentration Limit 
Characteristic Set bv LDR 

DO04 TBD 
DO06 TBD 
DO07 TBD -. DO08 TBD 
DO09 TBD 
Doll TBD 

6.3.3.3 Impact of Restrictions or Waste Form Requirements 

jJTS Reauirements - Possible impact - The key point for the bypass 
sludge form is the homogeneity of the sludge-cement mixture to 
insure no free liquids and limited fine particulate matter. 
Excluding RCRA issues, either of these problems could prohibit 
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disposal according to the NTS WAC. Additional inspection.of the 
bypass sludge may be necessary to insure the quality of the waste 
form. I 

Solvents - No impact - The only solvent observed in the bypass 
sludge was methylene chloride and its presence was questionable 
based on laboratory quality control data. However, the levels 
seen in the total analysis were less than an order of magnitude 
below those that would ban land disposal if seen in the T C L P  
extract. 

The information on solvent concentrations in the bypass sludge 
are based on very limited data, but since the data substantiates 
what would be expected from process knowledge, its value is 
significant. Concentrations in the wastewater would be small to 
begin with. There is no reason to expect solvents to concentrate 
in the sludge because of the flocculation/precipitation process 
and any tied up in the sludge would likely be lost during the 
vacuum filtration step. 

b t a l p  - Impact'uncertain - Concentrations of E P  Toxic metals in 
the sludge are unknown at this time as are the standards for LDR. 
These restrictions would not be in effect until Hay 8, 1990 at 
the earliest, but representative sampling of the bypass sludge 
should be performed as soon as possible to better characterize 
the waste. 

6.3.4 Treatment Alternatives 

The stored Inventory of bypass sludge has questionable acceptability 
for land disposal based on its physical stability (free liquids and 
particulates are of concern) and possibly on its leachability for 
heavy metals. Based on the limited analytical data, the LDR 
requirements may be met with only the problem o f  free liquids 
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preventing the waste f r o m  ,being i n  a disposable form. Methods t o  
s t a b i l i z e  the waste. form and e l iminate excess l i q u i d s  should also take 
care of the one component t h a t  may cause the waste t o  exceed LDR 
requirements, l e a c h a b i l i t y  o f  heavy metals. 

€PA has not yet published BDAT treatment standards i n  the LDR 
regulat ions f o r  waste t h a t  i s  hazardous so le l y  because i t  exceeds EP 
T o x i c i t y  l i m i t s  f o r  metals. However, f o r  s i m i l a r  m a t e r i a l s  l i k e  
sludges f r o m  treatment o f  e l e c t r o p l a t i n g  wastewaters, s t a b i l  i z a t i o n  
o f  metals i s  the usual terminology used t o  describe the BDAT. I n  EPA 
guidance documents t h i s  normally refers t o  the add i t i on  o f  b inding 
agents t o  the waste t o  ensure an acceptable, non-leachable waste form. 

I f  bypass sludge must be t reated d i f f e r e n t l y  t o  improve i t s  f o r m  and 
decrease i t s  1 eachabi 1 i ty, reasonable treatment a1 t e r n a t i  ves may be 
chosen. The f i r s t  a l t e r n a t i v e  should be t o  modify the e x i s t i n g  
treatment so t h a t  a more consistent, s o l i d i f i e d  waste i s  generated. 
This might be done by precondi t ioning the sludge t o  a d r i e r  more 
uniform consistency p r i o r  t o  adding the. cement, by use o f  a b e t t e r  
mixing mechanism once the cement i s  added, o r  by a combination o f  the 
two. This a l t e r n a t i v e  may a lso inc lude the considerat lon o f  a 
synthet ic  b ind ing agent such as polyethylene. The next a l t e r n a t i v e  
would be more energy intensive,  v i t r i f i c a t i o n  approach. 

6.3.5 Eva1 uatton o f  A1 te rna t  i ves 

Three treatment a l t e rna t i ves  were evaluated against the c r i t e r i a  
described i n  sect ion 5.0. The r e s u l t s  o f  the evaluat ion are shown i n  
Figure 6.3. The treatment approaches and the r e s u l t  o f  t h e i r  
evaluat ion are discussed i n  the paragraphs t h a t  fo l low.  

Cementation - The use o f  cement t o  achieve the desired waste f o r m  
received the highest evaluat ion score. This technology i s  normally 
considered the BDAT f o r  s t a b i l i z a t i o n  o f  metals and bench scale t e s t i n g  
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Filum 6.3: Evaluation of the Treatment Alternatives For Bypass Sludge 

Need: Stablllutlon of Metals 

Effectwenass/ 
Development 
Secondary 
Waste 

Avaih bdi t y 

Effiaency 

TOTAL 

9 6 9 

4 4 2 

6 4 4 

1 2 2 

16 17 20 

I .  

, 

Effectiveness and Staqe of Cevelopment 
Weighting FactQr = 3) 
4 = BOAT 01 equivalent as demonstrated 

3 = Bench scale testing complete, BOAT 

2 = In theory should be BOAT or equnralent, 

1 = Low effectiveness, not expected to be 

in full scale testing 

or encouraging results of equivalency 

but no testing on waste 

equivalent to BOAT 

Secondary Waste Stream 
Weighting Factor = 2) 

2 = None generated or, at least, 

1 = Hazardous, but within LOR 
0 = Hazardous and exceeds LDR 

none hazardous 

(treatment needed) 

Efficiency* 
Weighting Factor = 1) 
3 = High 
2 = Medium 
1 = Low 

Availability for Production 

3 = Production ready in less than 1 year 
, 2  = Production ready in 1 to 2 years 
1 = Production ready in greater than 2 years 

-.  Weighting Factor = 2) *Subjective score taking into consideration 
its volume reduction capability,. quality of final 
waste form, its capital cost, and its overall 
rdiabili t y. 
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has been performed on an improved cementation process. However, the 
primary reason f o r  t h i s  a l t e r n a t i v e  scoring higher than the others 
evaluated was i t s  score f o r  the " A v a i l a b i l i t y "  c r i t e r i o n ;  t h i s  
treatment i s  already present and i s  being performed on other waste 
streams a t  RFP under RCRA i n t e r i m  status. Cementation does have 
drawbacks as noted by i t s  receiv ing the lowest score under 
"Eff ic iency".  I t  increases the waste volume s i g n i f i c a n t l y  and may be 
sens i t i ve  t o  changes i n  the waste cha rac te r i s t i cs .  The low score fo r  
"E f f i c i ency "  may ind i ca te  t h a t  ,cementation might not be the optimum 
treatment f o r  the long term. 

Pol v mer So 1 i d i f i c a t i o n  - The use of a synthet ic  binding agent t o  
replace the use o f  cement received a lower score than cementation 
because o f  i t s  stage o f  development. I n  theory i t  should produce'a 
good stab le ,waste form, b u t ' . i t  has not  yet received bench scale 
tes t i ng .  This and the f a c t  t h a t  ,a polymer s o l i d i f i c a t i o n  process would 
l i k e l y  have t o  be considered a new treatment under RCRA, would prevent 
i t s  f u l l  scale implementation i n  l ess  than a year. Polymer 
s o l i d i f i c a t i o n  d i d  receive a higher "E f f i c i ency "  score than cementation 
p r i m a r i l y  because It would not  increase the volume o f  the f i n a l  waste 
form as much as cement. 

, 

i 

V i t r i f i c a t l o a  - Both the microwave and the Joule m l t e r  were considered 
as possible treatment approaches t o  achieve a v i t r i f i e d  waste form. 
I n  t h i s  ir lstance the evaluat ion r e f l e c t s  the higher score given t o  the 
microwave. Bench scale microwave t e s t i n g  using s i m i l a r  p r e c i p i t a t i o n  
sludges has been i n i t i a t e d  a t  the RFP w i t h  promising r e s u l t s .  They 
rank lower than cementation and polymer s o l i d i f i c a t i o n  i n  
" A v a i l a b i l i t y "  because they are more complicated treatment approaches 
and would requ i re  more t ime t o  procure and i n s t a l l  equipment as w e l l  
as t o  obta in  the necessary regulatory  permits. A higher score was 
given on the "E f f i c i ency "  c r i t e r i o n  because the g l a s s i f i e d  waste f o r m  
takes up less volume than cementation and i s  considered a more stable,  
less leachable form. I n  t h i s  case the higher score f o r  "E f f i c i ency "  
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r e f l e c t s  the  eva lua t ion  o f  t he  microwave; the  comparable score f o r  the 
Jou le  me l te r  was lower because the  system i s  s i g n i f i c a n t l y  more 
expensive and i t s  added complex i ty  r a i s e s  p o t e n t i a l  issues o f  
re1  i a b i l  i ty .  

All t h ree  t reatment  a1 ternativesawere scored f a i r l y  high, and microwave 
equipment i s  a l ready a v a i l a b l e  fo r  t e s t i n g .  The successfu l  t e s t i n g  
o f  s o l i d i f i c a t i o n  approaches may prove va luab le  f o r  s h o r t  t e r m  
improvement of  t he  bypass sludge t reatment  and promis ing r e s u l t s  from 
t h e  microwave study may l e a d  t o  a method o f  improv ing t h e  u l t i m a t e  
waste form. 

! 

6.3.6 Schedule 

The schedule f o r  development a c t i v i t i e s  associated w i t h  a l t e r n a t e  
t reatment  approaches f o r  bypass sludge are  shown i n  Table 6.3. 
Cementing ranked h ighes t  o f  t h e  a l t e r n a t i v e s  and w i l l  be developed t o  
t h e  e x t e n t  ,p rac t icab le .  Hicrowave t reatment  w i l l  be developed a t  t he  
bench sca le  t o  determine f e a s i b i l i t y  and quant i f y  parameters f o r  l a r g e r  
sca le  development should i t  be requ i red .  The bas i s  f o r  app ly ing  
thermal t rea tment  o r  polymer s o l i d i f i c a t i o n  I s  based on t h e  r e s u l t s  
o f  TCLP ana lys is .  Should these r e s u l t s  warrant,  f u r t h e r  development 
and imp1 emen t a t  i on&i 11 be? c a r r i e d  o u t  expedi t i  ous l  y . 

? I  

I 
8 4  

\ 
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Table 6.3: Schedule for Bypass Sludge Activities 

1. Analytical characterization 
of waste stream including 
TCLP solvents, EP Toxic 
melals. f ree liquids 

Solidiiication 

2. Cement Tests 
A. N. 3.7.1.09.0012 

3. Polymer 
A.N. 3.7.1.09.0012 

Vilrifica lion 

4 .  Microwave. Bench Scale 
A. N. 3.7.1.09.0008 

FY 90 FY 91 

I I  

A.N. = Activity Number in 5 Yr Plan 
P.N. = Program Number for Current Project 



6 . 4  Roaster Oxide 

6 .4 .1  Genera t i on  Process 

Depleted uranium c h i p s  a re  roas ted  i n  B u i l d i n g  447  t o  an ox ide form 
i n  o r d e r  t o  :? l iminate t h e i r  py rophor i c  n a t u r e .  The uranium ox ide  has 
been generated through one o f  two r o a s t e r s .  The o l d  r o a s t e r  w a s  a 

f o u r - t i e r  furnace which used moving paddles t o  mix  and convey ch ips  
t o  success ive downward t i e r s .  The ch ips  r e a d i l y  sus ta ined  combustion 
once i g n i t e d .  The uranium ox ide  was then  c o l l e c t e d  i n  drums a t  t he  
bot tom o f  t h e  r o a s t e r .  The new c h i p  r o a s t e r  i s  a r o t a r y  c a l c i n e  
des ign.  Uranium c h i p s  a re  fed i n t o  a hopper .and th rough  a shredder 

i n t o  a v a t  o f  water .  A conveyor t r a n s f e r s  t h e  c h i p s  f rom t h e  v a t  i n t o  
t h e  c a l c i n e r  which i s  a downward s l o p i n g  tube  w i t h  b a f f l e s  f o r  m ix ing .  
Heat i s  added t o  i g n i t e  t h e  ch ips ,  b u t  combust ion i s  s e l f - s u s t a i n i n g  
f rom t h a t  p o i n t .  Again, uranium ox ide  i s  c o l l e c t e d  i n  drums a t  t h e  
end o f  t h e  process. 

Uranium c h i p s  a re  generated p r i m a r i l y  through t h e  machin ing o f  uranium 
m e t a l - w h i c h  takes p l a c e  i n  B u i l d i n g s  4 4 4 ,  865 and 883. Dur ing  t h i s  
work, c u t t i n g / l u b r i c a t i n g  o i l  i s  a p p l i e d  t o  t h e  meta l  be ing  machined 

and, i n  t h e  pas t ,  s o l v e n t s  were a p p l i e d  a t  t h e  same l o c a t i o n  t o  remove 

t h e  o i l .  The waste generated was thus a m i x t u r e  o f  uranium ch ips ,  

c u t t i n g  o i l  and RCRA l i s t e d  s o l v e n t .  Hence t h e  l i s t e d  c l a s s i f i c a t i o n  
remained w i t h  t h e  uranium waste c h i p s  th rough  any subsequent p rocess ing  
o r  t r e a t m e n t .  C u r r e n t l y ,  t h e  use o f  l i s t e d  s o l v e n t s  i n  t h e  uranium 

machin ing process has been e l i m i n a t e d  th rough  use o f  an aqueous wash. 

The r o a s t i n g  process d e s t r o y s  t h e  c h a r a c t e r i s t i c  o f  i g n i t a b i l i t y  and 
t h e  f i n a l  waste form I s  n o t  hazardous. The r o a s t e r  o x i d e  i s  c o l l e c t e d  

i n  3 0 - g a l l o n  drums which a r e  I n  t u r n  p laced i n t o  5 5 - g a l l o n  drums. That 
uranium o x i d e  waste which was generated when l i s t e d  s o l v e n t s  were used 

has been s t o r e d  i n  B u i l d i n g  884 and t h e  9 0 4  pad cargo c o n t a i n e r s .  

Because i t  i s  des ignated a r a d i o a c t i v e  mixed waste, no o f f - s i t e  

f a c i l i t i e s  have been a v a i l a b l e  f o r  d i s p o s a l .  A t o t a l  o f  392 drums (107 
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cub ic  ya rds )  a re  c u r r e n t l y  be ing s t o r e d  a t  t h e  P l a n t .  A s  mentioned 
p r e v i o u s l y ,  t h i s  waste i s  no l onger  be ing generated so  t h i s  i n v e n t o r y  
i s  n o t  growing. 

6 . 4 . 2  Waste C h a r a c t e r i z a t i o n  

The r o a s t e r  o x i d e  waste has n o t  been sampled, b u t  process knowledge 
a l l ows  a f a i r l y  complete c h a r a c t e r i z a t i o n .  As generated , t h e  uranium 

c h i p ,  o i l ,  and s o l v e n t  m i x t u r e  q u a l i f i e s  as i g n i t a b l e  (D001) because 
o f  t he  py rophor i c  uranium metal  and i s  l i s t e d  (Foo l )  because o f  t h e  
use o f  t h e  s o l v e n t s  l , l , l - t r i c h l o r o e t h a n e  and 1 , 1 , 2 - t r i c h l o r o - l , l , 2 -  
t r i f l u o r o e t h a n e  ( f r e o n  TF) f o r  degreasing t h e  me ta l .  The c u t t i n g  o i l s  

and coo lan ts  used i n  t h e  machining process a re  n o t  hazardous p e r  RCRA 

d e f i n i t i o n s .  T h i s  was s u b s t a n t i a t e d  by t h e  r e s u l t s  o f  samples taken  

d u r i n g  the  Waste Stream I d e n t i f i c a t i o n  and C h a r a c t e r i z a t i o n  e f f o r t  i n  

1987. D iscuss ion  on r o a s t e r  ox ide from t h i s  p o i n t  on, app ly  o n l y  t o  
t h a t  p r e v i o u s l y  generated waste t h a t  q u a l i f i e s  as mixed. The r o a s t i n g  

process e l i m i n a t e s  t h e  i g n i t a b i l i t y  c h a r a c t e r i s t i c .  However, t h e  
m a t e r i a l  must r e t a i n  t h e  f o l l o w i n g  des igna t ion :  

Hazardous Waste 
M a t e r i a l  Number Desc r iD t  i on 

Roaster o x i d e  F o o l  Uranium o x i d e  t h a t  was 
p r e v i o u s l y  contaminated 
w i t h  halogenated solvents 
used f o r  degreasing 

6 . 4 . 3  Regu la to ry  and Waste Form Requirements 

6 . 4 . 3 . 1  Waste f o r m  Requirements f o r  Low-Level Waste Disposal  

Exc lud ing  any RCRA requirements,  t h e  r o a s t e r  ox ide  i n v e n t o r y  as 

c u r r e n t l y  packaged should p robab ly  meet t h e  NTS Waste Acceptance 

C r i t e r i a  (WAC).  The Rocky F l a t s  P l a n t  must, o f  course, submit  

t he  a p p r o p r i a t e  documentation and c e r t i f i c a t i o n  t o  NTS as r e q u i r e d  

by t h e  WAC f o r  t h e i r  approval and waste acceptance. T h i s  has n o t  
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a l ready  happened because r o a s t e r  o x i d e  i s  r a d i o a c t i v e  mixed w a s t e  

and c u r r e n t l y  t h e r e  a re  l i m i t a t i o n s  on t h e  mixed w a s t e s  t ha t  NTS 

can accept f o r  d i sposa l  . I n  t h e  i n t e r i m ,  phys i ca l  

c h a r a c t e r i z a t i o n  o f  t h e  r o a s t e r  o x i d e  should be performed t o  

ensure t h e  amount o f  f i n e  p a r t i c u l a t e  does n o t  exceed the  NTS WAC 

c r i t e r i a .  

6.4.3.2 A p p l i c a b l e  Land Disposal  R e s t r i c t i o n s  (LDR) 

A p p l i c a b l e  LORs a re  those e s t a b l i s h e d  f o r  t h e  C a l i f o r n i a  L i s t  o f  
wastes and f o r  t h e  Fool through F O O S  s o l v e n t s .  The C a l  i f o r n i a  

L i s t  r e s t r i c t i o n  t h a t  i s  a p p l i c a b l e  bans t h e  l a n d  d i sposa l  o f  non- 
l i q u i d s  t h a t  exceed t h e  f o l l o w i n g  s tandard:  

CornDonen t 

Halogenated o rgan ic  
compounds (HOC) 

Concen t ra t i on  L i m i t  
( d k q  O r  DDm) 

1,000 

The a p p l i c a b l e  Fool t h rough  F005 standards a re  s e t  i n  t e r m s  o f  

CCWE f o r  spent s o l v e n t s .  The standards can be found i n  t h e  CCWE 
Table I n  40 CFR 268.41 and p r o v i d e  two c o n c e n t r a t i o n  l i m i t s  f o r  

each o f  25 so lven ts :  one a p p l i c a b l e  t o  wastewaters and t h e  second 

f o r  o t h e r  waste forms. A l though 25 d i f f e r e n t  s o l v e n t s  a r e  

i d e n t i f i e d  i n  t h e  t a b l e ,  t h e  f o l l o w i n g  i d e n t i f i e s  o n l y  those 

suspected ( f r o m  process knowledge) t o  be o f  concern f o r  r o a s t e r  

ox ide :  

CCWE Concen t ra t i on  (ppm) 
Fool - FQO5 Sol v e n t  - nonwastewaters - 
1,1,1 - T r i c h l o r o e t h a n e  
1,1,2 - T r i c h l o r o  - 

1,2,2 - T r i f l u o r o e t h a n e  

0.41 

0.96 

I f  a waste (nonwastewater) exceeds t h e  CCWE concen t ra t i ons  shown 

above, t h e y  a re  banned f rom l a n d  d i s p o s a l .  
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6.4.3.3 Impact of Restrictions or Waste Form Requirements 

No impact anticipated - Knowledge of the process generating 
roaster oxide makes it highly unlikely that significant residues 
ofl,l,l-trichloroethaneorl,l,2-trichloro-l,Z,Z-trifluoroethane 
could remain on the uranium oxide. It is even less likely that 
HOCs could reach concentrations of 1,000 ppm. However, 
representative samples should be taken of the inventoried roaster 
oxide and subjected to the TCLP for spent solvents. The presence 
of fine particulate should also be quantified to ensure criteria 
for disposal of  low-level waste are met. 

6.4.4 Treatment Alternatives 

Currently there are no a1 ternatives being considered for additional 
treatment or processing ofthe stored inventory of roaster oxide waste. 
The waste has already been treated with the BOAT (incineration) for 
non-1 iquids contaminated with Fool through F005 solvents. The form 
in which the waste currently exists should meet all applicable LDRs 
and be suitable for disposal provided fine particulate is not a 
problem. Once a disposal facility (likely NTS) is ready to accept this 
mixed waste, it will be shipped. Sampling of the roaster oxide will 
be required to verify that LDR standards and waste form requirements 
(fine particulate) are being met. Should the roaster oxide waste 
exceed the allowable level of fine particulate, a cementation process 
will be used t o  imnobilize the particulates. One other option that 
may be considered in the management of this waste is delisting. A 

successful delisting would allow this waste to be disposed as low- 
level radioactive waste. 
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6.4.5 Evaluation of Alternatives 

No treatment alternatives are being evaluated at t h i s  t i m e .  I f  

necessary, a cementation process will be implemented to eliminate f i n e  

particulate problems. 

6.4.6 Schedule 

The schedule for activities associated with roaster oxide are shown 
in Table 6.4, and is limited to performing additional characterization 
of the waste. It is anticipated that the results o f  the 
characterization will indicate that no treatment technology development 
will be necessary. The characterization effort should be completed 
by the end of  FY 1990. 
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Table 6.4: Schedule for Roaster Oxide Activities 

Characterization of 
waste, keying on 
TCLP solvents and 
fine particulate 

FY  90 -ir FY 91 

jFYr I 



6.5 low-level Mixed Waste Oil (FBI Oil1 

l 

6.5.1 Generation Process 

Various operations generate waste oil t h a  
hazardous and radiological constituents. 
oil has been accumulated and stored at BI 

is contaminated with both 
This low-level mixed waste 
ilding 774 with the intent 

of treatment through incineration in the Fluidized Bed Incinerator 
('FBI). Hence, the reference to this material as the FBI oil. 

FBI oil is contaminated with plutonium and uranium at levels less than 
100 nCi/gm and thus qualifies as low level waste. During the process 
in which the oil is used, it also becomes contaminated with spent 
solvents such as freon and carbon tetrachloride and as such qualifies 
as hazardous waste. 

A s  of September 1989, almost 29,000 gallons of waste oil has been 
accumulated. The primary storage is in two 10,000 gallon tanks (Tanks 
T-102 and T-103) at 774; both are completely full and locked. The 
remaining inventory of FBI oil is being stored in drums inside 
buildings or cargo containers at various interim storage locations. 
It i s  estimated that this waste will continue to be generated at a rate 
of about 4,700 gallons per year. 

6.5.2 Uaste Characterization 

Host of the FBI oil has been added as accumulated into the two 10,000 
gallon tanks. The first tank to be filled has been sampled twice; 
once as part of the Waste Stream Identification and Characterization 
effort in 1986, and again in 1988. Provided below i s  a list o f  
compound/parameter categories for which analyses were performed for 
both sampling events: 
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Category o f  No. of Samples Analyzed 
Analytical Data 9/86 4/88 

Vol at i 1 es 1 1 
Semivolatiles 1 1 
Metals 1 
Radiochemistry 1 1 
RCRA .Characteristics 

Ignitability 1 
Corrosivity (pH) 1 
EP Toxic Metals 1 

Each of the data categories listed above and the results of the 
sampling and analysis will be described in the following paragraphs. 
EPA hazardous waste numbers that are applicable to this waste, based 
on analytical results and process knowledge will also be provided at 
the end of this section. 

6.5.2.1 Volatiles 

Nine volatile compounds registered above detection limits (ADL) 
in at least one of the samples. Informatlon on these analytes 
are as follows: 

(Vol ati 1 e) 
Anal y t e s  

ADL Concentrations (ppb) 
9/86 SamDle 4/88 SamDle 

1,l-Dichloroethane 
CR1 orofprm 
l , l ,  l'frichloroethane 8,000 
Carbon tetrachloride 
Trichloroethane 
1 , 1 ,2-Trichl oro-1 ,2,2, - 

1,1,2,2-Tetrachloroethane 
To1 uene 
Ethyl benzene 

trifluoroethane* 7,900 

24 
40 

1,374 
200 
30 

154 
10 

1,044 
424 

* Freon TF 

6.5.2.2 Semivol ati 1 es 

No semivolatiles were observed at concentrations above detection 
levels in either sample. 
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6.5.2.3 Metals  

T o t a l  metal  a n a l y s i s  w a s  performed on a s i n g l e  sample w i t h  t h e  
f o l l o w i n g  r e s u l t s :  

Metal  C o n c e n t r a t i o n  ( D D m )  

A1 uminum 
Antimony 
Arsen ic  
B a r i  urn 
B e r y l  1 i urn 
Cadmi urn 
Calc ium 
Chromi urn 
Cobal t  
Copper 
I r o n  
Lead 
Magnesi um 
Manganese 
Mercury 
Molybdenum 
N i c k e l  
Pot ass i urn 
Sel en i urn 
S i l v e r  
Sod i um 
S t r o n t i u m  
T i t a n i u m  
Vanadi um 
Z inc  

25.85 
(2.0 
0.02 
10.68 
6.2 
0.2 

230.0 
5.67 
1.21 
5.80 

81.60 
92 
57.40 
3.08 
0.2 
ND 
4.1 

305 
(0.005 

ND 
692.22 
1.1 

(0.01 
ND 
69.95 

6.5.2.4 Radiochemist ry  

Rad iochemis t r y  was performed on b o t h  samples, b u t  n o t  f o r  a l l  t h e  

same parameters.  The r e s u l t s  o f  t h e  analyses a re  as f o l l o w s :  
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Concentration (pCi/L) 
Anal vsi s 9/86 S a m 1  e 4/88 S amp1 e I. 

Gross Alpha 
Gross Beta 

Am- 24 1 
PU- 239 

U-233,234 
U-238 
Uranium (Total) 
Tritium 

I 6.5.2.5 RCRA Characteristics 

44,000 t/- 2,000 55,000 t/- 4,000 
16,000 t/- 1,000 

220 t/- 30 10,000 t/- 1,000 
480 t/- 70 

29,000 +/- 1,000 
21,000 t/- 1,000 

46,000 +/- 7,000 
400 t/- 220 

Jqnitabillty - The single test for ignitability indicated a flash 
point of 49.2OC. The oil does qualify as ignitable. 

Corrosivity - The single analysis for pH provided a value of 5.9 
indicating the F B I  oil does not qualify as corrosive. 

EP Toxic Metals - The one sample analyzed for EP Toxic metals 
indicated that only lead exceededthe criteria limit at a measured 
concentration of 200 ppm. 

6.5.2.6 Other Characteristics 

Several other characteristics were investigated for one of the 
samples with the following results: 

Result 
0.224 weigh X 

Test 
Total Chloride 
Specific Gravity 
at 25OC 0.8869 

Heat Content 22,168.5 t/- 1,872.8 BTU/lb 
Viscosity at 100°F 210.4 t/- 1.4 SSU 
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6.5.2.7 Applicable EPA, Hazardous Waste Numbers 

FBI oil is generated from numerous locations and processes and 
the individual accumulations would be expected to have varying 
characteristics. The limited sampling substantiated this. Prior 
to treatment, additional sampling will likely be required to 
better characterize this waste, but based on the data available, 
the following categories would be applicable. 

RCRA Characteristics - The following hazardous waste 
characteristics are applicable to F B I  oil: 

Hazardous Waste 
Nurnber Descr i D t i on 

DO0 1 
DO08 

Ignitable 
EP Toxic for lead 

The available data shows only lead exceeding RCRA characteristic 
limits. But the total metals analysis data suggests that other 
metals could exceed the limits on some batches o f  oil as values 
vary. Additional samples and analyses for EP toxic metals would 
likely be required to insure that DO08 is the only number that 
i s  applicable. 

BRA Listed Waster - This waste is hazardous because the oil has 
been contamlnated with listed solvents that have been utilized 
In cleaning/degreasing activities. The applicable waste numbers 
are as shown below: 

Appl i cab1 e Hazardous Waste 
Number Sol vent s 1 Obse rved 

F O O 1 ,  F002 

F003 
F005 

Trichloroethene, l,l,l- 
Tri chloroethane, Carbon 
Tetrachloride, 1,1,2- 
Trichloro--1,2,2- 
Tri fl uorethane 

Ethyl benzene 
To1 uene 
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Again, additional samplin?g of the accumulated oil will likely be 
required to better characterize the concentration o f  solvents 
present. However, it is unl i kely that additional RCRA hazardous 
waste numbers will be identified. 

6.5.3 Regulatory and Waste Form Requirements 

6.5.3.1 Waste Form Requirements for Low-Level Waste Disposal 

Even excluding any RCRA requirements, FBI oil does not meet waste 
form requirements for disposal as low-level waste. Because of 
its llquid nature and ignitability, treatment will be required 
before this waste can be disposed. 

6.5.3.2 Applicable Land Disposal Restrictions (LDR) 

As a liquid, the FBI oil is already banned by RCRA from disposal 
through landfilllng; treatment is required. Listed wastes are 
present in the oil, thus any treatment residue will remain a 
listed waste by definition, and will require subsequent disposal 
in accordance with RCRA requirements. Some of the LDR would be 
applicable to treatment residue today, others will not be 
applicable until 1990. These restrictions are further described 
as follows: 

U)R Reauirements Now In-Place - The applicable LDR regulations 
now in effect are those established for the California List of 
wastes and for the Fool through F005 solvents. The California 
List restriction that applies, bans the land disposal of liquids 
or non-liquids that exceed the following standards: 

ComDonent 
Concentration Limit 

( m d k q  Or DDm) 

Halogenated organic 
- compounds (HOC) - -  

1,000 
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The applicable Fool through F005 standards are set in terms o f  

CCWE for specific spent solvents and can be found in 40 CFR 
268.41. The regulation provides two concentration limits for 
each of 25 solvents; one applicable to wastewaters and the second 
(of concern here) applicable to other waste forms. Of the 25 
solvents, those detected in the F B I  oil are shown with their LDR 

limit as follows: 
CCWE Concentration (ppm) 

FOO1-FOO5 Solvent -nonuas te water - 

l,l,l-Trichloroethane 0.41 
Carbon Tetrachloride 0.96 
Tri chl oroethane 0.091 
1,1,2-Trichloro- 
1,2,2-trifluoroethane 0.96 

To1 uene 0.33 
Ethyl benzene 0.053 

futu re LOR Reauirementr - With the exception of those identified 
above, restrictions for mixed waste are scheduled to go into 
effect May 8, 1990. Included are restrictions associated with 
RCRA characteristics. Although the standards have not yet been 
set, FBI oil or its treatment residue, could be impacted by these 
future standards as shown in the following: 

Potent i a1 Concentration Limit 
J h a r ac t er i s t i c; 

DO0 1 TBD 
DO08 TBD 
Other Metals TBD 

6.5.3.3 Impact of Restrictions or Waste Form Requirements 

Ipw-Level Waste DiSDOS a1 Reau irements - Unacceptable - A s  a 
liquid, F B I  oil is unacceptable for land disposal as low-level 
radioactive waste. Once the waste is treated to remove free 
1 iquids, the waste should meet low-level waste fom requirements. 
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Solvents - Unacceptable - Solvent concentrations also restrict 
it from land disposal in general. Limited analytical data shows 
four Fool-FO05 solvents at concentrations well over the LDR limits 
in at least one of the two samples. It should be noted that the 
LDR limits for these solvents are expressed in terms of CCWE and 
the analytical data available was not from formal use of the TCLP. 

However, when analyzing liquids, there should be little if any 
difference in results between the TCLP and standard methods. 

RCRA Characteristics (metals and isnitability1 - Impact uncertain 
- LDR limits have not yet been established for these parameters, 
but it is highly unlikely that the waste would be acceptable for 
land disposal exhibiting characteristics it now has. Any 
treatment eliminating the liquid nature of the waste would likely 
eliminate the ignitabil ity characteristic, but may also 
concentrate the metal constituents. 

6 . 5 . 4  Treatment A1 ternatives 

The stored inventory of F B I  oil is presently unacceptable for land 
disposal. Concentrations of solvent and possibly metals along with 
the waste’s ignitability and liquid nature, make treatment mandatory. 
EPA has established the BDAT for treatment of nonwastewater Fool 
through F005 solvents as incineration. However, the LDR establishes 
concentration-based standards for these wastes rather than requiring 
a specific technology. Therefore, any technology not specifically 
prohibited (such as dilution) may be used to meet the applicable 
standards. But the waste’s heat content, ignitability, and liquid 
nature all appear to be a perfect match for incineration. 

Since incineration would concentrate metals in the fly ash and bottom 
ash, the treatment residue would likely be hazardous because of EP 

Toxic metals. EPA has not yet published BDAT treatment standards in 
the .LDR regulations for waste that exceeds EP Toxicity for metals. 

. .  
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However, based on similar wastes, stabilization o f  metals w 

be the terminology used to describe the BDAT. 

I n  sumnary, the goal for treatment of the FBI oil shou 

1 1  likely 

d be the 
destruction of liquid organics and the stabilization of heavy metals 
in the residue. The a1 ternatives evaluated include: incineration, 
wet oxidation, and biodegradation. Each of these treatment methods 
would likely involve a stabilization step for heavy metals. One 
possible treatment method, the Joule melter, which should destroy 
organics and provide a stabilized waste form is also considered. Two 
other alternatives are air stripping to remove the volatile solvents 
I n  the oil and radionuclide decontamination to remove the oil from the 
category of mixed waste. 

6.5.5 Evaluation o f  Alternatives 

Six treatment alternatives were evaluated against the criteria 
described in section 5.0. The results of the evaluation are shown in 
Figure 6.5. The treatment approaches and the result of their 
evaluation are discussed in the paragraphs that follow. 

Jncinerat ion - This treatment alternative received the highest 
evaluation score primarily because it i s  the BOAT and has been shown 
to be effective on wastes very similar to the FBI oil. Incineration 
does produce a secondary waste stream (off-gas) but if Its destruction 
efficiency meets RCRA requirements, this waste stream is of little 
concern. This alternative received a zero for "Secondary Waste Stream" 
because the resulting ash will undoubtedly require solidification to 
meet disposal criteria for low-level waste and possibly to meet R C R A  

requirements for leachable metals. This waste is well suited for 
treatment in the existing fluidized bed incinerator(FBI), but it i s  
estimated that it would take greater than two years to have the FBI 
or another incinerator in full production. This alternative also 
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Flgure 6.5: Evaluation of the Treatment Alternatlvcs  

For Low-Level Mlxcd Waste Oi l  (FBI 011) 

12 6 

Waste 0 2 

E I lectivene ss/ 
Development 
Seconaary 

Availability 1 2  2 

Need: Destruction of Organic3 

9 6 6 6 

0 0 0 0 

2 2 2 2 

3 * I ’  

TOTAL 17 12 12 

E lficiency 

Effectiveness and Stage of DeveloDment 

Weighting Factor = 3) 
4 = BOAT or equivalent as demonstrated 

3 = Bench scale testing complete, BOAT 

2 = In rheory should be BOAT or equivalent. 

1 = Low effectiveness. not expected to be 

in full scale testing 

or encouraging results of equivalency 

bur no testing on waste 

wuivalent lo BOAT 

4 

1 2 1 
t 

9 10 ! 9 i  

Availabillfv for Produc!ion 
Weignting Factor = 2) 
3 = Producrion ready in less than 1 year 
2 = Produc:ion reaay in 1 to  2 years 
i = Proauc!ion reaay in greater than 2 years 

-88 

Secondarv Waste Stream 
Weighting Factor = 2) 

2 = None generated or, at least. 

1 = Hazardous, but within LOR 
0 = Hazardous and exceeds 

(trearmenf needed) 

none hazardous 

E fficiencys 
(Weighting F,acror = 1) 
3 = High 
2 = Meaium 
1 = Low 

+Subjective score !aking into considerarion 
ifs volume reduction capability. auality of final 
waste form. i ts caDttal cost. ana 11s overail 
reliabilily. 
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r e c e i v e d  t h e  h ighes t  score i n  " E f f i c i e n c y "  because o f  i t s  p r o v e n  

r e l i a b i l i t y  and the volume r e d u c t i o n  achieved through i t s  use. 

Jou le  M e l t e r  - Use o f  t h e  Jou le  m e l t e r  r e c e i v e d  t h e  second h ighes t  
e v a l u a t i o n  score.  The reason f o r  a s,core l o w e r  than i n c i n e r a t i o n  w a s  

t h e  l a c k  o f  bencil sca le t e s t i n g  on t h i s  s p e c i f i c  waste t o  v e r i f y  the 

t rea tmen t  a l t e r n a t i v e ' s  e f f e c t i v e n e s s .  I n  t h e o r y  i t  i s  f e l t  t h a t  t he  
m e l t e r  can achieve t h e  d e s t r u c t i o n  e f f i c i e n c y  r e q u i r e d  by EPA f o r  

thermal  t rea tmen t  o f  organics and t h e  score r e f l e c t s  t h e  assumption 
t h a t  t h e  o f f - g a s  i s  n o t  a problem. A d d i t i o n a l l y ,  t h e  r e s u l t i n g  g lass  
r e s i d u e  would n o t  r e q u i r e  f u r t h e r  t rea tmen t  so t h e  a l t e r n a t i v e  w a s  

g i v e n  a h i g h e r  score f o r  "Secondary Waste Stream" than w a s  

i n c i n e r a t i o n .  As  w i t h  i n c i n e r a t i o n ,  i t  i s  assumed t h a t  i t  would take 
g r e a t e r  t han  two years t o  g e t  t o  a p r o d u c t i o n  s c a l e  o f  a Jou le  m e l t e r ,  
even i f  t e s t i n g  was success fu l .  The m e l t e r  was scored lower  than the  

i n c i n e r a t o r  i n  " E f f i c i e n c y "  because o f  h i g h e r  c a p i t a l  c o s t ,  l o w e r  

v o l  ume r e d u c t i o n ,  and r e 1  i ab i  1 i t y  concerns.  

Wet Oxldatlo n - The a l t e r n a t i v e  o f  wet o x i d a t i o n  th rough  a c i d  d i g e s t i o n  

was eva lua ted  as another means t o  d e s t r o y  o r g a n i c s .  T h i s  technology 

was developed t o  f u l l  sca le  a t  t h e  Hanford Eng ineer ing  Development 

Labora to ry .  Bench sca le  t e s t i n g  t o  de te rm ine  a p p l i c a b i l i t y  t o  t h i s  

waste i s  under way a t  Rocky F l a t s .  The t r e a t e d  waste r e s u l t s  i n  metal 

s a l t s  i n  t h e  form o f  s ludge which needs a l t e r n a t e  s o l i d i f i c a t i o n ,  an 

aqueous d i s t i l l a t e ,  and an o f f - g a s  o f  o x i d e s  o f  s u l f u r  and n i t r o g e n .  

By d e f i n i t i o n  i t  c a r r i e s  t h e  d e s i g n a t i o n  o f  a l i s t e d  waste; and even 

I f  t h e  waste were d e l i s t e d ,  a d d i t i o n a l  t r e a t m e n t  would be r e q u i r e d  t o  

g e t  i t  i n t o  a form s u i t a b l e  f o r  d i s p o s a l  as l o w - l e v e l  waste. I t  w a s  
a l s o  f e l t  t h a t  a t rea tmen t  approach t o  accompl ish a l l  o f  t h i s  would 

t a k e  l o n g e r  than two years t o  implement. T h i s  a l t e r n a t i v e  a l s o  

r e c e i v e d  a l o w  score f o r  " E f f i c i e n c y "  because o f  i t s  apparent l a c k  o f  
volume r e d u c t i o n  and i t s  ques t i onab le  r e 1  i a b i l i t y  i n  ach iev ing  t h e  

r e q u i r e d  d e s t r u c t i o n  e f f i c i e n c y .  
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Biodeqradation - Biodegradation has proven to be a possible treatment 
approach for most organic materials. Testing done at Notre Dame 
University in F Y  1988 was not very encouraging. However, there are 
many different forms of biological treatment, but it is assumed that 
thp resulting waste will require additional treatment to be put into 
a disposable form. The resulting waste will still be a listed waste. 
Because mu1 tiple treatment steps appear necessary, this a1 ternative 
received a zero for "Secondary Waste Stream". Testing, developing and 
permitting of such a system would take greater than two years to 
accomplish. Because biological systems are normally slow and sensitive 
to upset, this alternative received a low score for "Efficiency". 

Air StriDDinq - It should be possible to strip the FBI oil of volatile 
components through contact with an air stream, but this has not been 
tested on the specific waste. Hazardous solvents may be removed from 
the oil at a relatively high efficiency, but the remaining oil will 
undoubtedly require additional treatment to make it acceptable for land 
disposal. The resulting air stream would also be of regulatory 
concern. For these reasons this alternative received a zero score for 
"Secondary Waste Stream". "Avail abil i ty" o f  the treatment approach 
is also considered poor because significant time would be required for 
the development phase. Air stripping received a medium score on 
"Efficiency" because it does not reduce volume. Furthermore, it is 
not certain that the treated oil would be within the LDR standards 
for solvents. 

Radionuclide Decontamination - Another treatment option with potential 
is to remove radiological contamination from the oil so that it can 
be destroyed or recycled commercially. There are currently techniques 
available in industry that are capable o f  removing radionuclide 
contamination from oils to below regulatory concern. However, since 
testing has not been performed on the FBI oil, this option received 
only a s i x  for "Effectiveness/ Development". This decontamination 
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would also generate two waste streams (radionuclides and the oil) t h a t  
would both require additional treatment, and thus decontamination 
warrants a zero score for "Secondary Waste Stream". No real 
development work has been done so this alternative also scores low i n  

the "Availability" area. The lack of volume reduction a n d  the 
uncertainty of achieving contamination levels below regulatory concern, 
resulted in this alternative receiving a low score for "Efficiency". 

The results of the evaluation show incineration to be the most viable 
alternative for treatment of the FBI oil. Currently, at the direction 
of DOE, a plan is being prepared to put the existing fluidized bed 
incinerator into an operational mode. Use of the WERF incinerator at 
the Idaho National Engineering Laboratory (INEL) is also being 
considered for incineration of the FBI oil and negotiations are on- 
going. Treatment alternatives that did not score as high as 
incineration are also being considered. Testing of the Joule melter, 
wet oxidation, and biodegradation will continue in hopes of developing 
a sound backup alternative for incineratjon. 

6.5.6 Schedule 

The schedule for development activities associated with alternate 
treatment approaches for FBI oil are shown in Table 6.5. Potential 
use of the exlstlng RFP and I N E L  lnclnerators are continuing as shown 
on the schedule. Although the FBI start up plan is scheduled to be 
completed by the end o f  C Y  1989, there is currently no firm schedule 
for the decision on whether or not to implement the plan. A trial burn 
of 200 gallons of the FBI oil at the INEL incinerator is still 
tentatively scheduled to occur by January 1990. If this burn does 
actually take place successfully, then burning of small quantities 
may continue until the INEL incinerator upgrades are completed. L a b  
scale testing in FY 1990 is underway for wet oxidation to determine 
the feasibility of this technology. Should the feasibility be 
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demonstrated, lab scale, followed by bench and pilot scale work will 
proceed in FY 1991-93. Prototype Joule melter development is planned 
for FY 1990. However, application to this waste stream cannot be made 
before 1993. 
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Table 6.5: Schedule for FBI Oil  Activities 

FY 90 FY 91 

1. FBI Slarlup Plan 

2. Pursuil of incineration 
a l  Ihe INEL 

' 

, - Continued negotialion 
- 200 gallon trial burn 

3. Joule Meller 
Io 
W Bench Scale Test 

A.N. 3.7.1.09.0018 

4 .  We1 Oxidalion 

' Lab Sludy 
A.N. 3.7.1.09.0002 

5. Biodegradation 
Lab Scale Test 
(No1 Funded) 

F Y  94 

A.N. = Activity Number in 5 Yr Plan 
P.N. = Program Number for Current Projecl 



I. 
6.6 Combustibles 

6.6.1 Generation Process 

Combustibles, generated at numerous locations, are generally composed 
of such materials as paper, cloth and plastics. The material is 
contaminated at low concentrations with depleted uranium and plutonium 
through contact during manufacturing and re1 ated processes. The waste 
is a1 s o  considered hazardous because o f  co-contamination with solvents 
that are used in the manufacturing process. The materials making up 
this waste are items that have been used to wipe off products being 
machined, cleaned or otherwise handled. 

A s  a mixed low-level waste, there are currently no off-site treatment, 
storage or disposal facilities available to accept this waste. A s  o f  
September 1989, RFP had accumulated 153 cubic yards (546 drums and one 
4 '  x 4 '  x 7' box) o f  combustible waste. Combustible waste is generated 
at a rate of approximately 41 cubic yards (150 drums) per year. 

6.6.2 Waste Characterization 

Combustible waste has had limited sampling for hazardous constituents; 
however, its characterization has been primarily based on process 
knowledge. The waste is both radioac-tive and hazardous because of the 
materials used in the manufacturing process. Solvents are applied to 
radioactive materials (primarily uranium and plutonium) and wiped off 
or contacted by the combustible materials making.up this waste stream. 
The major solvents felt to be involved in these cleaning/degreasing 
activities are provided below: 
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Sol v e n t  

l , l , l - T r i c h l o r o e t h a n e  
Methylene Ch lo r ide  
1,1,2-Trichloro-1,2,2-trifluoroethane 
2-Butanone 
To1 uene 
Acetone 
T r i c h l  o r o f l  uoroethane 
E thy1 benzene 
T r  i c h l  o r o f  1 uoromet hane 

The f i r s t  t h r e e  so l ven ts  l i s t e d  a re  those most o f t e n  found i n  the 
g e n e r a t i n g  processes. Because o f  t h e  s m a l l  q u a n t i t i e s  and the 
v o l a t i l i t y  o f  t h e  so l ven ts  i nvo l ved ,  t he  c o n c e n t r a t i o n s  o f  any o f  these 

m a t e r i a l s  i n  t h e  waste f o r m  w i l l  be sma l l .  However, t h e  RCRA hazardous 

d e s i g n a t i o n  accompanies t h e  waste independent o f  hazardous c o n s t i t u e n t  

c o n c e n t r a t i o n s .  

L i m i t e d  sampl ing o f  combust ib les was accomplished i n  1986 and 1987 f o r  
t h e  RFP Waste Stream I d e n t i f i c a t i o n  and C h a r a c t e r i z a t i o n  (USIC) 
p u b l i s h e d  in 1987. Prov ided below i s  a l i s t  of  compounds/parameters 

c a t e g o r i e s  f o r  which a n a l y s i s  w e r e  performed f o r  each o f  t h e  sampling 

even ts .  
Category o f  
A n a l v t e  D a t a  1986 2/87 3/87 T o t a l *  

Number o f  Samples Analyzed 

Vol a t  i 1 es 4 4 6 14 
S e m i - v o l a t i l e s  2 2 
M e t a l s  1 1 
Radi ochemi s t r y  3 2 2 7 
RCRA C h a r a c t e r i s t i c s  

I g n i t a b i l i t y  1 1 
R e a c t i v i t y  1 1 
EP Tox ic  Meta ls  4 4 

*The W S I C  i n c l u d e s  20 combust ib le  w a s t e  streams t h a t  a r e  i d e n t i f i e d  
as mixed waste i n  the  December 1987 P a r t  B Pe rm i t  A p p l i c a t i o n  f o r  t he  
RFP. Of those 20 waste streams o n l y  f o u r t e e n  ( 1 4 )  were sampled a s  p a r t  
o f  the W S I C  e f f o r t ;  t h e  remain ing s i x  (6)  were c h a r a c t e r i z e d  by process 
knowledge o n l y .  

.. . . 
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The a n a l y t i c a l  r e s u l t s  f o r  each o f  t h e  d a t a  c a t e g o r i e s  l i s t e d  above 
w i l l  be d e s c r i b e d  i n  t h e  f o l l o w i n g  paragraphs .  Based on a n a l y t i c a l  
r e s u l t s  and process knowledge, EPA hazardous waste numbers t h a t  a re  
a p p l i c a b l e  t o  t h i s  waste w i l l  be p r o v i d e d  a t  t h e  end o f  t h i s  s e c t i o n .  

6.6.2.1 . V o l a t i l e s  

T h i r t e e n  (13) v o l a t i l e  compounds were seen above d e t e c t i o n  1 i m i t s  

( A D L )  i n  one o r  more o f  t h e  f o u r t e e n  ('14) samples ana lyzed.  
I n f o r m a t i o n  on those compounds a r e  sumnarized as f o l l o w s :  

l V o 1  a t i l e )  Anal v te  

Methylene C h l o r i d e  
To1 uene 
Ch lo ro fo rm 
1 , l  - D i c h l o r o e t h a n e  
T o t a l  Xyl enes 
T r i  c h l  o r o f l  uoroe thane 
1,2 - D ich lo rop ropane  
Acetone 
1,1,2 - T r i c h l o r o -  

2 - Butanone 
E t h y l  benzene 
T r i c h l o r o f l  uoromethane 
1 , 1 , 1  - T r i c h l o r o e t h a n e  

1,2,2 - T r i f l u o r o e t h a n e  

Number o f  
491. Readinq5 
10 o f  14 
4 o f  14 
4 o f  14 
1 o f  14 
5 o f  14 
1 o f  14 
1 o f  14 
8 o f  14 
3 o f  14 

2 o f  14 
1 o f  14 
1 o f  14 
1 o f  14 

6.6.2.2 S e m i - V o l a t i l e s  

Average o f  

883 ppb 
286 ppb 
297 ppb 
53 PPb 

3937 ppb 
61 PPb 
73 PPb 

2000 ppb 
2043 ppb 

3715 ppb 
410 ppb 
340 ppb 
3700 ppb 

- Range o f  
ADL Readinqs 

120 - 2400 ppb 
32 - 750 ppb 
29 - 620 ppb 

15 - 18000 ppb 

130 - 6800 ppb 
130 - 3800 ppb 

130 - 7300 ppb 

On ly  one s e m i v o l a t i l e  compound was seen above d e t e c t i o n  l i m i t  

(ADL) i n  e i t h e r  o f  t h e  two samples ana lyzed.  I n f o r m a t i o n  on t h e  
a n a l y t e  i s  s u m a r i z e d  a s  f o l l o w s :  

S e m i - v o l a t i l e  
Anal v t e  

Number o f  Average o f  
ADL Readinss ADL Readinqs 

D i  - n - O c t y l  P h t h a l a t e  1 o f  2 20000 ppb 

.. 
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6 . 6 . 2 . 3  Metals 

Total metal analysis w a s  performed on only one sample. The 

results are summarized as follows: 
Metals concentration l D D m 1  

A1 umi num 
Antimony 
Arsenic 
Cadmi urn 
Chrorni urn 
Cobalt 
Copper 
Iron 
Le ad 
Manganese 
Nickel 
Pot ass i um 
Sel en i urn 
Silver 
Zinc 

36.6  
171 

2.57 
4 .38  

35 .8  
17.4 

7.56 
2390 

63 .8  
80.3 
10 .9  

1 . 6  
20 .0  

2 . 9  

1270 

6.6.2.4 Radiochemistry 

Radiochemistry was performed on seven (7) samples. 
are summarized as follows: 

The results 

Anal vsi z 
Gross Alpha 
Gross Beta 
PU - 239 
Am- 24 1 
U-233, 234 
U- 238 
Tritium 

Ave. Conc. [DC i/s) Ranse of Conc. (DCi/ql 

21 1 0 . 3  - 1400 
304 0.1 - 2100 

18.9 0.01- 130 
159 0 .05-  1100 

1.03 0 - 7.2 
0.57 0 - 0.36 

0.74  pCi/ml 0 - 3 . 1  pCi/ml 

Each individual radiochemistry analysis was originally reported 
with an associated t/- value. This value indicated the 95% 

confidence range for the radionuclide result. For simp1 ici ty, 
this value was excluded from the averaging process. In general 
terms, the 95% confidence interval was about t/- 100 pCi/g when 
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t h e  va lues w e r e  i n  the  thousands and about t/- 10 pCi/g when the  
values were i n  o r  near the  hundreds. F o r  t r i t i u m ,  the  i n t e r v a l  
w a s  e i t h e r  t/- 0 . 2  o r  0 . 3  pCi/ml f o r  each a n a l y s i s .  

6.6.2.5 RCRA C h a r a c t e r i s t i c s  

J q n i t a b i l i t y  - One sample was found t o  be above t h e  6OoC f l a s h  

p o i n t  l i m i t .  

& a c t i v i t y  - One sample was analyzed f o r  i t s  r e a c t i v e  s u l f i d e  and 
cyanide c o n c e n t r a t i o n  ( d i f f e r e n t  than t o t a l  s u l f i d e  and t o t a l  

c y a n i d e ) .  S u l f i d e  c o n c e n t r a t i o n  was found t o  be below the  

d e t e c t i o n  1 i m i t .  The cyanide c o n c e n t r a t i o n  measured above t h e  

d e t e c t i o n  l i m i t  (ADL) a t  a l e v e l  o f  375 ppm. The c u r r e n t  EPA 

a c t i o n  l e v e l  f o r  r e a c t i v e  cyanide i s  250 ppm. 

EP T o x i c  M e t a l s  - Four samples were analyzed f o r  EP Tox ic  me ta l s .  
Only  one had a metal  above d e t e c t i o n  l i m i t  and t h a t  was  f o r  

mercury.  The s i n g l e  r e s u l t  f o r  mercury a l s o  exceeded i t s  EP 

T o x i c i t y  l i m i t  o f  0 .2 ppm; i t  had a r e a d i n g  o f  51 .4  ppm. 

6.6.2.6 A p p l i c a b l e  EPA Hazardous Waste Numbers 

Combust i b i  e waste has been c h a r a c t e r i z e d  by process know1 edge w i t h  

some 1 im i ted  sampling. There i s  cons ide rab le  v a r i a b i l i t y  i n  t h e  

makeup o f  t h e  combust ib le waste drums, and t h i s  causes problems 

i n  g e t t i n g  good r e p r e s e n t a t i v e  samples. I n  many cases t h e  

f o l l o w i n g  hazardous waste des igna t ions  r e p r e s e n t  a p o t e n t i a l  

concern r a t h e r  than  a t r u e  d e s c r i p t i o n  o f  t h e  waste.  

RCRA C h a r a c t e r i s t i c s  - Combustibles q u a l i f y  as a c h a r a c t e r i s t i c  

waste based on t h e  r e s u l t s  o f  i n d i v i d u a l  a n a l y t i c a l  t e s t s  

performed on the  m a t e r i a l  i n  t h e  v a r i o u s  drums. The f o l l o w i n g  

EPA hazardous waste numbers may be a p p l i e d  t o  t h e  combus t ib les :  
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Hazardous Was te  
Number D e s c r i p t i o n  

DO09 
DO03 

EP Toxic f o r  ~ i r c u r y  
R e a c t i v i t y  

A d d i t i o n h i  sampling and a n a l y s i s  f o r  EP t o x i c  me ta l s  and 
r e a c t i v i t y  would l i k e l y  be r e q u i r e d  t o  i n s u r e  t h a t  DO09 and DO03 

a re  a p p l i c a b l e .  These des igna t ions  a re  due t o  r e s u l t s  o f  o n l y  
one sample. 

RCRA l i s t e d  Was tes  - The p r imary  reason f o r  t h i s  w a s t e  t o  be 

considered mixed i s  process knowledge. I t  i s  known t o  be 

contaminated w i t h  l i s t e d  s o l v e n t s  and l o w  c o n c e n t r a t i o n s  o f  
dep le ted  uranium and p lu ton ium from manu fac tu r ing  processes. The 

a p p l i c a b l e  waste numbers a re  as  f o l l o w s :  

Hazardous Waste 
Number Desc r i  D t  i on 

FOO 1 

FOO2 
F003 
F005 

Spent halogenated s o l v e n t s  used i n  
degreasing 
Spent halogenated s o l v e n t s  . 

Spent non-halogenated s o l v e n t s  
Spent non-halogenated s o l v e n t s  

A d d i t i o n a l  sampl ing o f  t h e  combust ib les w i l l  l i k e l y  be r e q u i r e d  

t o  b e t t e r  c h a r a c t e r i z e  t h e  c o n c e n t r a t i o n s  o f  s o l v e n t s  p r e s e n t  i n  

each drum o f  waste. 

6.6.3 Regulatory  and Waste Form Requirements 

6.6.3.1 Yaste Form Requirements f o r  Low-Level Waste D isposa l  

I f  t h e  combus t ib le  wastes were l o w - l e v e l  r a t h e r  than mixed waste, 

t h e y  would l i k e l y  be s u i t a b l e  f o r  d i s p o s a l .  Depending on the  

s p e c i f i c  d i s p o s a l  f a c i l i t y ,  some a d d i t i o n a l  t rea tmen t  o r  hand1 i n g  

may be r e q u i r e d  i n  o r d e r  t o  improve t h e  p h y s i c a l  s t a b i l i t y  and 
o r  reduce t h e  volume o f  t h e  waste. Compaction o r  f n c i n e r a t i o n  
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wi.th ash stabilization would be the most traditional methods to 
improve the waste form. The NTS acceptance criteria states that 
this type treatment should be performed where practical, but does 
not appear to make itmandatory. However, such requirements could 
easily become more stringent in the future. 

6.6.3.2 Applicable Land Disposal Restrictions (LDR) 

The current LDR regulations applicable to the combustible waste 
are those .established for the California List of wastes and for 
the Fool through F005 solvents. The California List restriction 
that applies, bans the land disposal of non-liquids that exceed 
the following standards: 

Concentration Limit 
Component (m/kq Or DDm) 

Halogenated Organic 
Compound .(HOC) 1,000 

The applicable Fool through F005 standards are set in terms of 
CCWE for spent solvents. The standards can be found in 40 CFR 

268.41 and provide two concentration limits for each of 25 
solvents: one applicable to wastewaters and the second for other 
waste forms. Process knowledge and analytical results show the 
following solvents to be of concern in the samples: 

CCWEConcentration (ppm) 
Fool -F005 Sol vent - nonwastewater - 

Acetone 
2-Butanone 
Methylene Chloride 
To1 uene 
l,l,l-Trichloroethane 
l,l,Z-Trichloro- 
l,Z,Z-Trifluoroethane 

Tri-chl orofl uoromethane 
Ethyl benzene 
Xylene 

1’0 0 

0.59 
0.75 
0.96 
0 . 3 3  
0.41 

0.96 
0.96 
0.053 
0.15 



If a waste o t h e r  than  w a s t e w a t e r  exceeds t h e  CCWE c o n c e n t r a t i o n s  
shown above, they a r e  banned f r o m  l a n d  d i s p o s a l .  

6 . 6 . 3 . 3  Impact o f  R e s t r i c t i o n s  o r  Waste Form Requirements 

Low-Level Waste DisDosal Reauirements - No impact - The p resen t  
form o f  combust ib le  w a s t e  has no f r e e  l i q u i d s  and m e e t s  t h e  

c r i t e r i a  f o r  d i sposa l  as  l o w - l e v e l  waste. 

RCRA C h a r a c t e r i s t i c s  - Impact u n c e r t a i n  - One sample o f  
combus t ib le  waste e x h i b i t e d  t h e  c h a r a c t e r i s t i c  o f  r e a c t i v i t y  
because o f  cyanide and one sample e x h i b i t e d  t h e  c h a r a c t e r i s t i c  
o f  EP T o x i c i t y  because o f  mercury. However, these a n a l y t i c a l  
r e s u l t s  may n o t  be r e p r e s e n t a t i v e  o f  t h e  waste and, i n  any case, 
EPA has n o t  y e t  e s t a b l i s h e d  LDR standards f o r  wastes e x h i b i t i n g  

RCRA c h a r a c t e r i s t i c s .  

RCRA L i s t e d  Wastes ( S o l  ven ts )  - Unacceptable - N ine  ( 9 )  Fool 
t h rough  F005 s o l v e n t s  were i d e n t i f i e d  i n  Sec t i on  6 . 6 . 3 . 2  as  be ing  

o f  concern and were shown w i t h  t h e i r  a p p l i c a b l e  LDR standard.  

O f  those n i n e  s o l v e n t s ,  seven were observed i n  a l e a s t  one sample 

a t  l e v e l s  equal t o  o r  h i g h e r  than i t s  a p p l i c a b l e  LDR standard.  

So lven t  c o n c e n t r a t i o n s  i n  some ins tances  were observed which were 

an o r d e r  o f  magnitude g r e a t e r  t han  t h e  s tandard.  I t  shou ld  be 

n o t e d  t h a t  t h e  a n a l y t i c a l  r e s u l t s  a r e  f o r  t o t a l  c o n c e n t r a t i o n s ,  

whereas t h e  LDR standards a re  i n  terms o f  TCLP c o n c e n t r a t i o n s .  

However, based on t h e  i n f o r m a t i o n  a v a i l a b l e ,  i t  can be s a f e l y  

assumed t h a t  some o f  t h e  combust ib le  waste w i l l  exceed t h e  TCLP- 

based standards.  

6.6.4 Treatment A l t e r n a t i v e s  

Represen ta t i ve  samples o f  t h e  combust ib le  waste a re  d i f f i c u l t  t o  o b t a i n  

because o f  t h e  manner i n  which t h e  waste Is generated.  So lven t  
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concen t ra t i ons  i n  the waste va ry  s i g n i f i c a n t l y  based upon manufactur ing 
p r a c t i c e s .  However, l i m i t e d  sampling i n d i c a t e s  a t  l e a s t  some o f  t h e  
w a s t e  exceeds LDR standards f o r  so l ven ts  and w i l l  r e q u i r e  t rea tmen t .  
I t  i s  assumed t h a t  t h e  i s o l a t e d  i n c i d e n t s  where cyanide and mercury 
were observed, do n o t  rep resen t  a separate t rea tmen t  need f o r  t he  
waste. 

EPA has e s t a b l i s h e d  t h e  BDAT f o r  t reatment  o f  nonwastewater F o o l  
through F005 s o l v e n t s  as i n c i n e r a t i o n .  However, t h e  LDR e s t a b l i s h e s  

concentrat ion-based standards f o r  these wastes r a t h e r  than r e q u i r i n g  
a s p e c i f i c  technology. Therefore, any technology n o t  s p e c i f i c a l l y  
p r o h i b i t e d  (such as d i l u t i o n )  may be used t o  meet t h e  a p p l i c a b l e  

standards.  The waste's hea t  con ten t  and combust ib le  n a t u r e  does appear 

t o  be an e x c e l l e n t  match f o r  i n c i n e r a t i o n  and ash s o l i d i f i c a t i o n .  The 
r e s u l t i n g  waste form would be s i g n i f i c a n t l y  reduced i n  volume and 

s t a b i l i z e d  f o r  d i s p o s a l .  

The goal  o f  t reatment  techno log ies  should be t h e  thermal d e s t r u c t i o n  

o f  t h e  o rgan ic  contaminants ( s o l v e n t s ) .  However, s i n c e  t h e  LDR do n o t  

mandate d e s t r u c t i o n  o f  t h e  organics,  o t h e r  t ypes  o f  t rea tmen t  a re  a l s o  

be ing  considered. 

I 

6.6.5 Eva1 u a t  i on o f  A1 t e r n a t i  ves 

F i v e  t rea tmen t  a l t e r n a t i v e s  were eva lua ted  a g a i n s t  t h e  c r i t e r i a  

desc r ibed  I n  s e c t i o n  5.0. The r e s u l t s  o f  t h e  e v a l u a t i o n  a re  shown i n  

F i g u r e  6.6.  The t rea tmen t  approaches and t h e  r e s u l t  o f  t h e i r  

e v a l u a t i o n  a re  d iscussed i n  t h e  paragraphs t h a t  f o l l o w .  

J n c i n e r a t i o n  - This  t rea tmen t  a l t e r n a t i v e  r e c e i v e d  the  h i g h e s t  

e v a l u a t i o n  score p r i m a r i l y  because i t  i s  t h e  BDAT and has been shown 

t o  be e f f e c t i v e  on wastes v e r y  s i m i l a r  t o  t h e  combust ib le  w a s t e s .  

I n c i n e r a t i o n  does produce a secondary waste stream ( o f f - g a s )  b u t  i f  
i t s  d e s t r u c t i o n  e f f i c i e n c y  meets RCRA requi rements t h e  o f f - g a s  or i t s  
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Figure  6.6: Evaluat lon of the Treatment Alteraatlves  For C o m b a s t l b l e s  

Need: Destructlon of Orcanics 

Devcloomenl 
Elfectivene,s/ 

Secondary 
Waste 

12 6 1 6 1 6 / 6 /  1 
0 2 0 0 ! 2 1  ! 

Effectrveness and Stage of DcveloDment 

Weighting Factor = 3) 
4 = BOAT of equivalent as demonstrated 

3 = Bench scale testmg complete, BOAT 

2 = In theory should be BOAT or equivalent. 

Secondary Waste Stream 

Weighting Factor = 2) 

2 = None generated or. at least, 

1 = Hazardous. but mthin LDR 
0 = Hazardous and exceeds a 

in full scale testing 

or encouraging results of equivalency 

none hazardous 

(treatment needed 

Ava ila bill 1 y 1 2  

Effictency 3 

17 TOTAL 

but no testing on waste 

equimlent to BOAT 

Efficiency+ 
Weighting Factor = 1) 
3 = High 

1 = Low effectiveness. not expected to be 

2 2 4 2 

2 2 1 2 

12 I lo 11 12 

2 = Medium 
1 = Low 

Availability .for Production 

Weighting Factor = 2) 
3 = Production ready in less than 1 year 
2 = Production ready in 1 to 2 years 
1 = Production ready In greater than 2 years 

*Subjectwe score taking into consideration 
its volume reauction capability, quality of final 
waste form. i ts capital cost, and its overail . . 

rdiamlity. 
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residue are not LDR problems. However, this incineration received a 
zero for "Secondary Waste Stream" because the existing fluidized bed 
incinerator ( F B I )  uses a catalyst (chromium oxide) which will likely 
cause the ash to be hazardous because of EP Toxic metals. Treatment 
of the ash will be required in order to be within LDR requirements. 
Combustible wa::e is well suited for treatment in the existing FBI, '  
but because of regulatory requirements, it is assumed that it would 
take greater than two years to have the incinerator in full production. 
This alternative also received the highest score in "Efficiency" 
because of its proven reliability and the volume reduction achieved 
through its use. 

Joule Melter - Use of the Joule melter received the second highest 
evaluation score, although significantly less than incineration. This 
was due to the lack of bench scale testing on the specific waste to 
verify the treatment's effectiveness. The melter should achieve the 
destruction efficiency required by EPA for thermal treatment of 
organics and the score reflects the assumptlon that the off-gas should 
not be a significant problem. Additionally, the resulting glass 
residue would not require further treatment so the alternative was 
given a higher score than incineration for "Secondary Waste Stream". 
It is assumed that it would take greater than two years to get to a 
production scale Joule me1 ter, even if testing was successful. The 
melter was scored lower than the incinerator in "Efficiency" because 
of higher capital cost, lower volume reduction, and re1 iabil ity 
concerns. 

Wet Oxidation - Wet oxidation through acid digestion was also evaluated 
as a means to destroy organics. It received the lowest score; its 
effectiveness has not been demonstrated on the specific waste, and 
the resulting waste would require significant treatment to be 
acceptable for disposal. It was also felt that this treatment approach 
would take longer than two years to implement into production. The 
alternative was given a medium score for "Efficiency" because volume 
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should be reduced, but the reliability o f .  achieving , t h e  required 
destruction efficiency is questionable. 

Extraction - Two types o f  treatment are being considered to extract 
the hazardous solvent contamination from the combustible waste: ( 1 )  
supercritical fluid (using CO,) and (2) aqueous wash. Aqueous wash 
scored slightly higher than supercritical fluid because it is a much 
simpler technology and it was assumed that it could be put into 
production much faster. Aqueous wash has received more testing o f  the 
two, but is still in question as to its ability to routinely achieve 
solvent levels below the LDR standards. Residues from both extraction 
processes remain hazardous by definition as does the extracted material 
so the "Secondary Waste Stream" is scored zero. "Efficiency" was 
scored low because the waste volume is not reduced (and may be 
increased) and the ability of both technologies to achieve LDR 
standards is questionable. 

Polvmer Solidification - The use of a polymer binding agent to 
decrease the leachability of the organic contaminants is a possible 
alternative since applicable LDR standards are in the form of 
contaminant levels in an extract. This approach should work, but it 
has not been tested on the specific waste. Polymer solidification 
received a zero under "Secondary Yaste Stream" because the extrusion 
process i s  done at elevated temperatures, and volatiles will be driven 
off. This causes the off-gases to be of regulatory concern and they 
would probably require additional treatment. The combustible waste 
also would likely require some type o f  "sizing" pretreatment. 
process could not be developed to a production stage in less than 
years. It was given a medium score for "Efficiency" because it 
relatively straight forward treatment process. 

The results of the evaluation show incineration to be the most vi 

his 
two 
s a  

bl e 
alternative for treatment of the combustible waste. A plan i s  being 
prepared to bring the existing fluidized bed incinerator (FBI) into 
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an operat'ional mode. Treatment alternatives that did not score as 
high as incineration are also being considered. Testing o f  the Joule 
melter, wet oxidation, both types of extraction, and polymer 
solidification will continue in order to develop a sound backup 
alternative for incineration. 

6.6.6 Schedule 

l o  

106 

The schedule for development activities associated with alternate 
treatment approaches for the combustible wastes are shown in Table 6.6. 
Although the FBI startup plan is scheduled to be completed by the end 
of C Y  1989, there i s  currently no firm schedule for the decision on 
whether or not to implement the plan. 



Table 6.6: Schedule for Combustible Waste Activities 

1. Characterization of 
waste, keyng on TCLP 
for spent solvents. EP 
Toxic metals. and 
cyanides 

2. FBI Startup Plan 
Vilr i f  ica lion 

3. Joule Meller 
Bench Scale Tests 
A.N. 3.7.1.09.0018 

We1 Oxidal im 
4. Lab Study. 

A.N. 3.7.1.09.0002 

E x  I r  ac lion 
5. Super Critical FLid 

Bench Scale Tests 
CO, D e c m  
P.N. 970009 
A.N. 3.7.1.09.0016 

6. Aqueous Wash 
Bench Scale Test 
A.N. No1 ldenlilied 

Sdtdil ica lion 

Bench Scale Tests 
A.N. 3.7.1.09.0022 

7. Polymer 

FY 90 I FY 91 

sm 

A.N. = Aclivi ly Number in 5 Yr Plan 
P.N. = Program Number lor Currenl Projecl 



6 .7 .1  Generat ion Process 

Lead w a s t e  i s  generated a t  numerous l o c a t i o n s  throughout t h e  RFP, 
no rma l l y  i n  t h e  f o r m  o f  d i sca rded  s h i e l d i n g .  The l e a d  i s  cons idered 
i n a p p r o p r i a t e  f o r  reuse and hence waste, because i t  i s  
r a d i o l o g i c a l l y  contaminated. The waste s h i e l d i n g ,  u s u a l l y  sheets,  
i s  o f t e n  s i z e  reduced by c u t t i n g  i n  o r d e r  t o  f i t  i n s i d e  5 5 - g a l l o n  
drums o r  o t h e r  c o n t a i n e r s  f o r  s torage.  

Some o f  t h e  waste l e a d  i s  suspected t o  c o n t a i n  r a d i o l o g i c a l  
contaminat ion s o l e l y  because o f  t h e  work areas from which i t  i s  

generated. Uranium and p lu ton ium a re  t h e  r a d i o l o g i c a l  contaminants 
most o f t e n  p r e s e n t .  Also,  some o f  t h e  l e a d  i s  des ignated 

contaminated because i t  has been p a i n t e d  and i t  i s  common p r a c t i c e  

t o  p a i n t  over p o r t i o n s  o f  i tems t h a t  have non-removable s u r f a c e  
con tamina t ion . )  The waste l e a d  i s  cons ide r  mixed waste because 

elemental  l e a d  f a i l s  t h e  EP T o x i c i t y  t e s t .  
o f  s o l v e n t  o r  chemical  con tamina t ion  suspected i n  t h i s  waste. 

There a re  no o t h e r  types 

Since t h e r e  a r e  no o f f - s i t e  f a c i l i t i e s  t a k i n g  t h i s  waste f o r  

d i s p o s a l  o r  t rea tmen t ,  t h e  accumulat fon o f  waste l e a d  i s  be ing  
s t o r e d  o n - s i t e  i n  B u i l d i n g s  776 and 8 8 4 .  As  o f  October 1989, an 

i n v e n t o r y  o f  111 drums and t h r e e  h a l f - b o x e s  (30.4 c u b i c  ya rds  t o t a l  

f o r  b o t h  t h e  drums and t h e  h a l f - b o x e s )  a re  be ing  s t o r e d  a t  t h e  
P l a n t .  I t  i s  es t ima ted  t h a t  t h i s  waste w i l l  con t i nue  t o  be 

generated a t  a r a t e  o f  approx imate ly  20 c u b i c  ya rds  per  y e a r .  

6.7.2 Waste C h a r a c t e r i z a t i o n  

The l e a d  waste has n o t  been sampled, b u t  process knowledge a l l o w s  a 

r e l a t i v e l y  complete c h a r a c t e r i z a t i o n  o f  t h i s  w a s t e  stream. 

metal  has been shown t o  f a i l  t h e  EP T o x i c i t y  t e s t s  i n  numerous 
Lead 
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tests. The concentration of lead in the extract may vary due t o  

several factors such as the amount o f  surface oxidation or amount o f  

surface area exposed to the leaching action, but values exceeding 
the limit o f  5 mg/1 are the norm. The radiological contamination 
that makes the lead inappropriate for direct reuse or recycling 
makes it a mixed waste. 
to this waste is as follows: 

The EPA hazardous waste number applicable 

Hazardous Waste 
Material Number 

Lead DO08 

6.7.3 Regulatory -and Waste Form Requirements 

6.7.3.1 Waste Form Requirements for Low-Level Waste Disposal 

The difficulty in handling and disposing of this waste is 
primarily due to the RCRA hazardous characteristic that it 
exhibits. If the lead waste were solely low-level radioactive, 
it would likely be suitable for disposal in its present form. 

6.7.3.2 Applicable Land Disposal Restrictions ,.(LDR) 

The specific criteria or 1 imitations for RCRA characteristic 
waste have not yet been promulgated or proposed. Since this 
waste is hazardous only because it exhibits the characteristic 
of EP Toxicity for lead, it i s  not yet covered by the LDR. 
However, the criteria are scheduled to be in effect by May 8, 
1990. Until that time, lead could legally be disposed in a 
RCRA facility if one were available for mixed waste. 
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Although standards have not yet been set, lead waste could be 

impacted by future standards applicable to the following: 
Pot en t i a1 Concentration Limit 

Characteristic Set b v  LDR 

DO08 TBD 

6.7.3.3 Impact of Restrictions or Waste Form Requirements 

Impact uncertain - The long term impacts on its disposal are 
uncertain since the LDR regulations for this specific waste 
have not yet been proposed. There is a possibility that the 
LDR will simply ban the disposal o f  wastes that exhibit any of 
the RCRA hazardous characteristics. Should this occur, the 
waste would have to be put into a more stable, less leachable 
form or it would have to be treated to remove the radiological 
contamination and reused. In the first Instance the waste 
would no longer be RCRA hazardous and in the second instance 
the material would no longer be a waste. Another possibility 
would be the setting o f  an extraction concentration higher than 
the EP Toxicity limit which would allow waste still qualifying 
as hazardous to be disposed. 
lead ,could possibly require no additional treatment before 
disposal . 

Depending on the limit set, the 

6.7.4 Treatment Alternatlves 

The need for treatment is uncertain since it is uncertain whether 
the lead waste 
BOAT ,treatment 
hazardous sole 
However, based 
treatment o f  e 
will be a poss 

will exceed LDR standards. EPA has not yet published 
standards in the LDR regulations for waste that i s  

y because it exceeds EP Toxicity limits for metals. 
on BDATs for similar materials like sludges from 
ectroplating wastewaters, stabilization of metals 
bl e approach. 

110 



Since the waste o f  concern is basically elemental lead, the option 
or possibility o f  recycling is a n  obvious consideration. 
Radiological contamination is not easily separated from the lead; 
however, there has been some work done in this area that appears 
promising. 

Until applicable LDR standards are finalized, the need for t h i s  . 

waste stream is assumed to be treatment to a less leachable form or 
treatment to allow reuse or recycling. The alternatives being 
considered are use of the microwave system to form lead glass, 
decontamination through smelting, and solidification through 
cementation or with a polymer binder. 

6.7.5 Evaluation o f  Alternatives 

Four treatment alternatives were evaluated against the criteria 
described in section 5.0 and the results are shown in Figure 6.7. 
The treatment approaches and the result o f  their evaluation are 
discussed as follows. 

Decontamination and Reuse - This process involves the smelting o f  
lead and collection o f  the radiological contamination in the dross. 
The dross would then have to be stabilized to a non-leaching form 
and the product metal would be clean enough for reuse. 
has been demonstrated at the INEL with some success on certain 
types o f  contamination. 
"Effectiveness/ Development" because it has been shown to be 
successful on bench scale testing. 
"Secondary Waste Stream" because the dross would require treatment 
to be suitable for disposal. 
and equipment procurement would take greater than two years to get 
to a production scale. The "Efficiency" was given a high score 
because the volume o f  waste is significantly reduced with portions 
being made .available for reuse. 

This process 

The process was given a nine under 

It was given a zero for 

It is assumed that process development 
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Flgnre 6.7: Evalnat lon of the Treatment Alternatives  For Lead 

Need: Rccycllng and/or S tab i l lu t ion  

E I fec !nenes9  
Oeveloomen t 9 6 6 

\ 

Effectiveness and Staqe of Development 
Weighting Factor = 3) 
4 = BDAT or' equivalent as demonstrated 

3 = Bench scale testing complete. BOAT 

2 = In theory should be BDAT or equivalent. 

1 = Low effecthreness. not emacted to be 

in full scale testing 

or encouraging results o f  equivalency 

but no testing on wasle 

equivalent to aDAT 

Secondary 
Waste 0 l o  
Availabhly 2 2 

Efficiency 3 1 

Availability for Production 
Weighting Factor = 2) 
3 = Production ready in less :han 1 year 
2 = Proac t i on  ready In 1 to 2 years 
1 = Production ready in greater than 2 years 

0 

2 

1 
t 
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- TOTAL 14 9 1 9  

Secondary Waste Stream 
Wecghting Factor = 2) 
2 = None genefated or. a t  least. 

none hatardous ' 

1 = Hazardous. bul within LOR 
0 = Hazardous and exceeds LOR 

(trea tmen t needed 

Efficiency+ 
Weighting Factor = 1) 
3 = H g h  
2 = Medium 
1 = L o w  

i i i  

+Subfective score laking into consideration 
i ts volume reduction capability. wal i ty  of final 
waste lorm. its capital cost. and i ts overall 
reliability. 



P o l y m e r  S o l i d i f i c a t i o n  and Cementation - Both o f  these a l t e r n a t i v e s  

were scored i d e n t i c a l l y  and are,  thus,  addressed t o g e t h e r .  I d e a l l y ,  
e i t h e r  process c o u l d  be used t o  micro-encapsulate l e a d  such t h a t  
l e a c h a b i l i t y  t e s t s  would be passed. However, no s i g n i f i c a n t  t e s t i n g  
has been completed t o  v e r i f y  t he  success o f  t h i s  approach. Both 

o p t i o n s  were scored z e r o  under "Secondary Waste S t r e a m "  because the  
l e a d  waste would r e q u i r e  s i g n i f i c a n t  c o n d i t i o n i n g  o r  t rea tmen t  
p u t  i t  i n t o  a form amenable t o  m ic ro -encapsu la t i on .  Cons ide r ing  the 
e a r l y  s tage o f  development o f  t he  process, i t  i s  a n t i c i p a t e d  t h a t  

more than  two yea rs  would be r e q u i r e d  t o  g e t  t o  p r o d u c t i o n  sca le .  
The score f o r  " E f f i c i e n c y "  was low because t h e  waste volume i s  

i nc reased  and t h e  l e a c h a b i l i t y  o f  t h e  waste fo rm i s  unknown. 

t o  

Present p l a n s  a re  t o  cons ide r  a l l  t h r e e  o f  t h e  a l t e r n a t i v e s  
desc r ibed  above f o r  a d d i t i o n a l  t e s t i n g .  Decontaminat ion r e c e i v e d  

t h e  h i g h e s t  score and appears t o  o f f e r  t h e  most promise. 
t h e  s o l i d i f i c a t i o n  techniques are r e l a t i v e l y  s imp le  t o  e v a l u a t e  and, 

i f  s u c c e s s f u l ,  o f f e r  a l t e r n a t i v e s  which a re  much l e s s  c o s t l y  and 

l e s s  energy i n t e n s i v e .  

approach may be found t o  be more a p p r o p r i a t e  f o r  a c e r t a i n  form o f  

l e a d  than  o t h e r s .  
t h rough  s m e l t i n g  has n o t  been shown t o  be a f f e c t i v e  on removing a l l  

types o f  r a d i o l o g i c a l  contaminat ion.  

However, 

I t  i s  a l s o  p o s s i b l e  t h a t  a t r e a t m e n t  

As  an example, t e s t i n g  on decon tamina t ion  o f  l e a d  

6.7.6 Schedule 

The schedule f o r  development a c t i v i t i e s  assoc ia ted  w i t h  a l t e r n a t e  

t rea tmen t  approaches f o r  l e a d  waste i s  shown i n  Table 6.7. Lab 

s c a l e  t e s t i n g  o f  decontaminat ion and v i t r i f i c a t i o n  w i l l  r u n  th rough  

t h e  end o f  FY 1991 w h i l e  bench s c a l e  t e s t i n g  o f  t h e  s o l i d i f i c a t i o n  

approaches shou ld  be completed by t h e  end o f  FY 1992. 
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Table 6.7: 

Decon tamination 

1. Decontamination 
and Reuse 
Lab Scale Testing 
A.N. 3.7.1.09.0025 

Solidification 
2. Polymer 

Bench Scale Test 
A.N. 3.7.1.09.0012 

3. Cement 
Bench Scale Test 

A.N. 3.7.1.09.0012 

a 
Schedule for Lead Activities 

A.N. = Act iv i ly  Nurribw in 5 Yr Plan 
V.N. = P r  oyr arn Number for Cur r en t P r  ojec t 



6.8 PCBs (Sol ids/L i auids/CaDaci tors 1 

6.8.1 Generation Process 

The polychlorinated biphenyl (PCB) waste discuzsed in t h i s  section 
i s  i n  the form of solids, liquids, or capacitors which are 
considered to be radiologically contaminated. 
under the Toxic Substances Control Act (TSCA) rather than under 
RCRA; hence, by definition PCBs cannot be RCRA hazardous wastes. 
However, EPA regulations may change to put the management of PCB 
waste under the jurisdiction o f  RCRA. The waste then would present 
a similar problem to that encountered with a mixed waste. Also, 
much o f  the PCB waste accumulated at RFP has been contaminated with 
hazardous constituents and does meet the definition of mixed waste. 
This type of waste has the distinction of being regulated under the 
AEA, RCRA, and TSCA. 

PCBs are regulated 

PCB solid waste refers to items such as contaminated equipment and 
cleanup materials that have been generated during removal o f  PCB 
transformers. The waste has been generated at various locations 
throughout the Plant. During removal operations, waste was drummed 
f o r  storage with no pretreatment. In some Instances, items were 
cleaned or wiped off using solvent to dissolve the transformer oil. 
Rags o r  kimwipes so generated were a l s o  put into the drums. Drums 
containing these cleanup materials are also designated as RCRA 
hazardous because the solvent used was l,l,l-trichloroethane which 
is a llsted waste when it is used for the purpose o f  cleaning or 
degreasing. (Historically, trichloroethene was also used for t h i s  
type o f  cleaning activity, but Its use was discontinued on a plant- 
wide basis In the early 1970s and the oldest drum of PCB waste in 
storage was generated in 1981.) 
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6.8. 

PCB solid waste is no longer being generated since replacement of 
PCB transformers has now been completed. Eighty-four (84) drums o f  

t h i s  waste have been generated and are currently being stored. 

PCB liquid waste is generated during the removal of PCB contaminated 
electrical or hydraulic equipment. The liquid may vary from high 
percentage PCB transformer oil to hydraulic fluids contaminated with 
comparably low concentrations of PCB. This waste has been generated 
at locations throughout the Plant and it is not expected to be 
generated in the future. This waste has also been packaged in drums 
for storage. Some containers are designated as RCRA hazardous 
because of the use of solvent for cleaning or rinsing hardware 
items. Twenty-five 55-gallon drums are currently being stored. 

Radiologically contaminated PCB capacitors are also being 
accumulated and stored in drums for future treatment/disposal. The 
capacitors, which are generally sealed units, are of various sizes 
and individually contain liquid quantities between 0.25 and 4.2 
gallons. 
the inventory o f  drums is 32. 
waste, the capacitors are not suspected of being contaminated with 
any RCRA hazardous constituents. 

Continued generation o f  this waste is not anticipated and 
Unlike the other categories of PCB 

The drums o f  PCB wastes are currently being stored in Buildings 666, 
776 and 884. The wastes stored in Building 666 are all non-RCRA 
wastes (i.e., PCB and radiological contamination are the only 
regulatory concerns). A majority of  the drums stored in 776 are 
RCRA regulated and all o f  the drums in 884 are RCRA ,(mixed waste) in 
addi ti on to TSCA regul ated. 

. 2  Waste Characterization 

The PCB waste has not been sampled; characterization is based on 
knowledge o f  the generation process and the materials going into the 
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w a s t e .  The PCB contaminated  t rans fo rmers ,  c a p a c i t o r s ,  equipment and 
h y d r a u l i c  f l u i d s  were i d e n t i f i e d  w h i l e  i n  use, and i t  w a s  then  c l e a r  
t h a t  PCB contaminated  waste would be genera ted  f rom removal o f  these 
i t ems .  RCRA concerns were a l s o  i n v o l v e d  whenever s o l v e n t s  w e r e  used 
t o  c l e a n  PCB o i l s  f rom equipment o r  o t h e r  i t e m s .  Based on r e c e n t  
p rocess  knowledge, t h e  o n l y  s o l v e n t  used f o r  t h i s  purpose w a s  1 , 1 , 1 -  

t r i c h l o r o e t h a n e .  T h i s  s o l v e n t  genera tes  wastes i d e n t i f i e d  by EPA 

hazardous waste  numbers Fool and F O O Z .  

6.8.3 R e g u l a t o r y  and Waste Form Requirements 

6.8.3.1 .Waste Form Requirements f o r  Low-Level Waste D i s p o s a l  

T h i s  waste  i s  n o t  s u i t a b l e  f o r  d i s p o s a l  as l o w - l e v e l  waste.  

Bo th  t h e  l i q u i d  PCB and c a p a c i t o r s  c o n t a i n i n g  l i q u i d  have f r e e  
l i q u i d  problems t h a t  make them u n s u i t a b l e  f o r  d i s p o s a l  w i t h o u t  
t r e a t m e n t .  Depending on t h e  s p e c i f i c  c r i t e r i a  o f  t h e  d i s p o s a l  
f a c i l i t y ,  volume r e d u c t i o n  and/or s t a b i l i z a t i o n  o f  t h e  PCB 

s o l i d s  c o u l d  a l s o  be r e q u i r e d  t o  g e n e r a t e  a more p h y s i c a l l y  

s t a b l e  waste  form. 

6.8.3.2 A p p l i c a b l e  Land D i s p o s a l  R e s t r i c t i o n s  ,(LDR) 

Even though t h e  p o r t i o n  o f  t h e  PCB wastes t h a t  a r e  s u b j e c t  t o  
RCRA a r e  a l s o  mixed waste, t h e  a p p l l c a b l e  LDR r e g u l a t i o n s  a r e  

now i n  e f f e c t .  They a r e  t h o s e  e s t a b l i s h e d  f o r  t h e  C a l i f o r n i a  

L i s t  o f  wastes and f o r  t h e  Fool t h r o u g h  F005 s o l v e n t s .  

t h e  C a l i f o r n i a  L i s t  r e s t r i c t i o n s  t h a t  i s  a p p l i c a b l e  bans t h e  

l a n d  d i s p o s a l  o f  l i q u i d s  and n o n - l i q u i d s  t h a t  exceed t h e  

f o l l o w i n g  s tandard :  

One o f  

C o n c e n t r a t i o n  L i m i t  
onent  ( d k q  o r  DDm) 

Ha logena ted  o r g a n i c  compounds (HOC) 1,000 

. .  
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The California List restrictions also ban the disposal of 
liquid hazardous wastes that exceed the following: 

ComDone nt 

PC B 

Concentration I i m i t  (porn1 

50 

The applicable Fool through F O O 5  standards are set in terms of 
CCWE for spent solvents. 
CCWE Table in 40 CFR 268.41 and provide two concentration 
limits for each o f  25 solvents: one applicable to wastewaters 
and the second for other waste forms. 
solvents are identified in the table, the following identifies 
only those suspected (from process knowledge) to be o f  concern 
for the PCB wastes: 

The standards can be found in the 

Although 25 different 

CCWE Concentration (ppm) 
FOOl-FOOS SO 1 vent - nonwastewaters - 

1,1 ,'l-Trichloroethane 0.41 

6.8.3.3 Restrictions on Disposal of PCBs 

The regulations covering the handling and disposition of PCBs 
are found in 40 CFR 761. In general the requirements are based 
on the form o f  the waste and the concentration in which the 
PCBs are found. As a very brief overview, if the original 
material had PCB concentrations o f  less than 50 ppm, the 
resulting waste i s  not regulated. 
than 500 ppm the wastes are required to be incinerated and if 
the material was between 50 and 500 ppm o f  PCB then the 
resulting waste can usually be disposed in a chemical landfill. 
In all cases, incineration is acceptable and is often the 
required disposal or treatment approach. It should be noted 
that "incineration" and "chemical landfill" as referred to in 
40 CFR 761 are activities specifically approved by EPA for the 
management of PCBs. 

If the material was greater 

Each activity includes stringent 
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I -  

requirements that must be met before approval can be obtained 
(similar to the permitting process under R C R A ) .  The remainder 
of this section addresses TSCA requirements in relation to t h e  
specific types of PCB waste of concern at the RFP. 

PCB solid waste having PCB concentrations in excess of 50 ppm 

can either be incinerated or placed in a PCB chemical landfill. 
This requirement applies even if the PCB concentrations are i n  
excess of 500 ppm with the provision that the material is 
restricted to soil, rags or other debris, and provided that 
liquids were not intentionally processed into non-liquid forms 
to avoid the incineration requirement. 

PCB liquid waste with concentrations greater than 500 ppm must 
be incinerated to meet the requirements o f  40 CFR 761. Liquids 
with PCB concentrations between 50 and 500 ppm, may be 
incinerated, placed in a chemical landfill, or burned in a high 
efficiency boiler that complies with'a specific list of 
cri teri a. 

Disposal requirements for PCB capacitors differ based on the 
quantity of fluid they contain. With the size of capacitors 
accumulated at the Plant, it can be safely assumed that the 
entire inventory is large enough to require incineration. 

6.8.3.4 Impact o f  Restrictions or Waste Form Requirements 

The impacts of restrictions and waste form requirements will be 
addressed for each PCB waste form (i.e., solid, liquid, and 
capacitor). 

PCS Solldr - Impact uncertain - Huch of the PCB solid waste is 
also mixed waste. Thus for disposal in its present form, the 
waste must go to a facility approved to take PCB, RCRA 
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hazardous constituents, and low-level radioactive waste. 
Although no such facility is currently ava 
would be acceptable for such action if the 
concentrations are within the LDR limits. 
determined unless sampling and analysis of 
is accomplished. 
treatment would be necessary. 

Should the waste exceed 

lable, the waste 
RCRA listed solvent 
This cannot be 
the PCB solid waste 
he LDR limits, then 

PCB Liauib - Treatment required - Low-level radioactive waste 
disposal criteria prohibit the disposal of waste with free 
liquids as do the RCRA regulations. 
PCB Concentrations above 500 ppm, the PCB regulations require 
treatment/destruction before disposal. Finally, the RCRA 
regulations will require treatment if listed solvents are in 
concentrations above the LDR limits. Even without further 
characterization, the need for some type of treatment i s  
evident. 

Assuming the liquid has 

PCB CaDacitorS - Treatment required - The primary driving force 
for treatment of this waste is the PCB regulations. 
mandatory that these wastes be disposed of through 
incineration. 

It is 

6.8.4 Treatment Alternatives 

If PCB solid waste exceeds the LDR limits for concentrations o f  
listed solvents, then all of the PCB waste forms will require 
treatment prior to any final disposition. The treatment approach 
that is either required or specifically identified as acceptable for 
all the waste forms is incineration. The LDR regulations identify 
incineration as the BDAT for treatment of all wastes other than 
wastewater contaminated with 1 isted solvents. Depending on the 
waste form and concentration, PCB regulations either require 
incineration or identify it as one o f  the allowable options. The 

- .  
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paragraphs that follow breakdown the alternative treatment 
approaches according to PCB waste form. 

6.8.4.1 Alternatives for PCB Solids 

The primary objective of treatment alternatives should be the 
destruction of those Fool through F005 organic solvents which 
exceed the LDR standards. However, if the PCBs are also 
destroyed, this would eliminate the need to go to a PCB- 
approved chemical landfill. Also, if the PCB solid waste 
contains any equipment that has not been completely drained, 
this waste must be inclnerated or sorted and drained a s  
appropriate. 
lnclude one method to clean the waste (solvent cleaning 
followed by incineration); one method which combines cleaning 
and destruction (crushing followed by Joule melting); and two 
methods that would destroy both the solvent organics and the 
PCBs. 

The treatment alternatives being considered 

6.8.4.2 Alternatives for PCB Liquids 

The requirement for the liquid waste is that the PCBs be 
destroyed and the solvents either be destroyed or fixed in the 
treated waste. 
facilitate both needs. The alternatives being evaluated 
include incineration and blodegradation. 

Ideally the treatment approach chosen would 

6.8.4.3 Alternatives for PCB Capacitors 

The requirement for the capacitors is solely the destruction of 
the PCBs. The alternatives to be evaluated are the same as 
those for PCB solids. 
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6 .8.5 E v a l u a t i o n  o f  A l t e r n a t i v e s  

Trea tment  a l t e r n a t i v e s  f o r  each fo rm o f  PCB waste were cons idered 
s e p a r a t e l y .  However, e v a l u a t i o n s  o f  PCB contaminated  s o l i d s  and 

c a p a c i t o r s  w i l l  be d i r c u s s e d  t o g e t h e r .  

6.8.5.1 E v a l u a t i o n  f o r  PCB S o l i d s / C a p a c i t o r s  

Three a l t e r n a t i v e s  f o r  t h e  t r e a t m e n t  o f  PCB s o l i d s  and 

c a p a c i t o r s  were e v a l u a t e d  a g a i n s t  t h e  c r i t e r i a  d e s c r i b e d  i n  
s e c t i o n  5.0 and t h e  r e s u l t s  a r e  shown i n  F i g u r e  6.8a. 
approaches f o r  t r e a t i n g  t h e s e  wastes and t h e  r e s u l t s  o f  t h e i r  

e v a l u a t i o n  a r e  d i scussed  as f o l l o w s .  

The 

b t r a c t  1 on - Two t y p e s  o f  e x t r a c t i o n  processes  ( s o l v e n t  and 

s u p e r c r i t i c a l  CO,) were c o n s i d e r e d  d u r i n g  t h e  e v a l u a t i o n  

process .  The i n t e n t  o f  an e x t r a c t i o n  p rocess  i s  t o  c l e a n  o r  
s t r i p  t h e  waste  o f  PCBs such t h a t  t h e  r e s u l t i n g  s o l i d  waste i s  

no l o n g e r  r e g u l a t e d  under  TSCA, even though t h e  secondary 

e x t r a c t i o n  f l u i d  wou ld  be. I n  t h e  case o f  PCB contaminated  
s o l i d s ,  b o t h  o f  t h e  r e s u l t i n g  waste  s t reams ( c l e a n e d  s o l i d  

waste and t h e  e x t r a c t i o n  f l u i d )  wou ld  r e t a i n  t h e  o r i g i n a l  RCRA 

d e s i g n a t i o n  because o f  t h e  i n i t i a l  p resence o f  l i s t e d  wastes.  

T h i s  p rocess  r e c e i v e d  a s i x  f o r  "Effect lveness/Development" 
because t e s t i n g  has n o t  been done. 

"Secondary Waste Stream" because t h e  e x t r a c t  w i l l  d e f i n i t e l y  
r e q u i r e  a d d i t i o n a l  t r e a t m e n t .  " A v a i l a b i l i t y "  a l s o  r e c e i v e d  a 

l o w  sco re  because i t  i s  f e l t  t h a t  i t  wou ld  t a k e  more than  two 

y e a r s  t o  p u t  an e x t r a c t i o n  p rocess  i n t o  f u l l  o p e r a t i o n .  The 

" E f f i c i e n c y "  score  was l o w  because t h e  t r e a t m e n t  does n o t  

reduce t h e  waste volume and i t  i s  q u e s t i o n a b l e  whether an 

e x t r a c t i o n  process  w i l l  r e l i a b l y  a t t a i n  t h e  PCB and s o l v e n t  

removal e f f i c i e n c i e s  r e q u i r e d .  One b e n e f i t  t o  t h i s  approach i s  

t h e  p o t e n t i a l  t o  c o n v e r t  t h e  p rob lem aspec ts  o f  t h e  waste i n t o  

I t  r e c e i v e d  a z e r o  f o r  

. -  
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Flgurc 6.81: E*aluation of the Tre.atment Altcrnat lrer  

For PCB Contaminated S o l i d i  and Capacitors  

Need: h i t r a c t i o n  of Omanlcr  

Ell~cmncy i l l l  3 I 

9 i 11 i 19 I TOTAL 

Effectiveness and Stage of Development 

Weighting Factor = 3) 
4 = BDAT or equivalent as demonstrated 

3 = Bench scale testing complete, BDAT 

2 = In theory should be BDAT or equivalent. 

1 = Low effectiveness, not expected to be 

in full scale testing 

or encouraging results of ewivalency 

but no testing on waste 

equivalent t o  BDAT 

Availabilitv for Production 

Weighting Factor = 2) 

3 = Production ready in less than 1 year - 

2 = Production ready in 1 to 2 years 
1 = Production ready in greater than 2 years 

Secondary Waste Stream 

Wetghhng Factor = 2) 

2 = None generated or, at least, 

1 = Hazardous. but within LDR 
0 = Hazardous and exceeds LDR 

none hazardous 

(treatment needed) 

Efficiency* 
Weighting Factor = 1) 
3 = High 
2 = Medium 
1 = Low 

*Subjec:tve score taktng into consrderation 
i t s  volume reduction capablltty. quality o f  !mal 
waste form. I t s  capttal cost. and i t s  overall 
r el ta btl i t y . 
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a f o r m  which can be t r e a t e d  more e a s i l y .  As  an example, t h e  
e x i s t i n g  f l u i d i z e d  bed i n c i n e r a t o r  ( F B I )  would p robab ly  n o t  be 
a p p r o p r i a t e  f o r  any s i g n i f i c a n t  q u a n t i t i e s  o f  metal  scraps and 
d e b r i s ,  b u t  c o u l d  accommodate an e x t r a c t i o n  f l u i d .  

Plasma Arc - Plasma techno log ies  are c u r r e n t l y  be ing t e s t e d  a t  

f a c i l i t i e s  o t h e r  than t h e  RFP. I n  theory,  t hey  should be 
capable o f  d e s t r o y i n g  t h e  PCB w a s t e s  and g e n e r a t i n g  a v i t r i f i e d  

waste form f rom t h e  res idue .  However, i t s  score was lower  

because i t  has n o t  been t e s t e d  on t h e  s u b j e c t  waste and a 
p r o d u c t i o n  s c a l e  process would probably  be more than two years 
away. I t s  " E f f i c i e n c y "  was g i ven  a lower  score because t h e  
r e l i a b i l i t y  o f  t he  equipment i s  s t i l l  i n  ques t i on .  

J nc i n e r a t i 0 4  - I n c i n e r a t i o n  rece ived  t h e  h i g h e s t  score o f  t h e  
a1 t e r n a t i v e s  being eva lua ted .  I n c i n e r a t i o n  i s  cons idered t h e  

BDAT f o r  t h i s  t y p e  waste and has been e f f e c t i v e l y  demonstrated 

on a f u l l  sca le .  

because i t  produces an ash t h a t  would l i k e l y  r e q u i r e  

s o l i d i f i c a t i o n  b e f o r e  d i s p o s a l .  I n c i n e r a t i o n  i s  n o t  a 

technology t h a t  c o u l d  be p u t  i n t o  p r o d u c t i o n  r a p i d l y ,  and t h e  

e x i s t i n g  F B I  would n o t  no rma l l y  be considered a p p r o p r i a t e  f o r  

t h i s  t ype  waste. I t  was, however, g i v e n  a h i g h  score f o r  

" E f f i c i e n c y "  because o f  i t s  volume r e d u c t i o n  c a p a b i l i t i e s  and 

because i t  i s  a proven technology. 

I t  was g i v e n  a two f o r  "Secondary Waste" 

The o n l y  technology f o r  t rea tmen t  o f  t h i s  waste c u r r e n t l y  be ing  

considered f o r  a d d i t i o n a l  t e s t i n g  a t  t h e  RFP i s  e x t r a c t i o n  

th rough  use o f  s u p e r c r i t i c a l  CO,. 

e x t r a c t i o n  p r i m a r i l y  because o f  t h e  s m a l l e r  secondary waste 

volume generated.  

as p a r t  o f  a DOE-wide e f f o r t  a t  t h e  DOE f a c i l i t y  a t  B u t t e ,  

flontana, and w i l l  be moni tored by RFP personnel .  A t  t h e  

p resen t  t i m e ,  i n c i n e r a t i o n  o f  PCB s o l i d s  and c a p a c i t o r s  a t  RFP 

I t  i s  favo red  ove r  s o l v e n t  

The plasma a rc  technology i s  be ing  developed 
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i s  no t  p o s s i b l e .  However, as i d e n t i f i e d  above, t he  development 
o f  a successfu l  e x t r a c t i o n  process cou ld  l e a d  t o  t h e  u s e  o f  the 
F B I  f o r  t reatment  o f  t he  e x t r a c t .  

6 . 8 . 5 . 2  E v a l u a t i o n  f o r  PCB L i q u i d s  

Two t rea tmen t  a l t e r n a t i v e s  were eva lua ted  aga ins t  t h e  c r i t e r i a  

desc r ibed  i n  s e c t i o n  5.0 and t h e  r e s u l t s  a r e  shown i n  F igu re  
6.8b. 
r e s u l t s  o f  t h e i r  e v a l u a t i o n  a re  d iscussed as f o l l o w s .  

The approaches f o r  t r e a t i n g  t h e  PCB l i q u i d s  and t h e  

J n c i n e r a t i o n  - I n c i n e r a t l o n  i s  t h e  most promis ing o f  t h e  

a l t e r n a t i v e s  f o r  t reatment  o f  t h i s  waste. I t  scored t h e  
h i g h e s t  p r i m a r i l y  because i t  i s  cons ide red  t h e  BDAT and i s  a 

mature technology.  I n  t h i s  i ns tance ,  i t  was assumed t h a t  t he  

waste c o u l d  be burned i n  t h e  e x i s t i n g  F B I  ( i f  r e s t a r t e d )  and 

because o f  t h e  c a t a l y s t  used, t h e  r e s u l t i n g  waste o r  ash would 
r e q u i r e  a d d i t i o n a l  t rea tmen t  f o r  s t a b i l i z a t i o n  o f  me ta l s .  Th is  

caused i t  t o  r e c e i v e  a zero f o r  "Secondary Waste". I t  i s  a l s o  

assumed t h a t  f u l l  p r o d u c t i o n  w i l l  s t i l l  t a k e  more than  two 

y e a r s .  I n c i n e r a t i o n  d i d  r e c e i v e  a h i g h  score f o r  " E f f i c i e n c y "  

s i n c e  t h e  waste volume r e d u c t i o n  i n  t h i s  case would be 

s i g n i f i c a n t  and because t h e  technology i s  proven. 

B i o d e a r a d a t i o n  - B iodegrada t ion  has proven t o  be a p o s s i b l e  
t r e a t m e n t  approach f o r  most o r g a n i c  m a t e r i a l s ,  i n c l u d i n g  PCBs, 

b u t  i t  has n o t  been . tested on t h e  s p e c i f i c  waste. 
d i f f e r e n t  f o r m s  o f  b i o l o g i c a l  t rea tmen t ,  b u t  i t  i s  assumed t h a t  

There a re  

t h e  r e s u l t i n g  waste w i l l  r e q u i r e  a d d i t i o n a l  t rea tmen t  t o  be p u t  

I n t o  a d i sposab le  form. The r e s u l t i n g  waste w i l l  s t i l l  be a 
l i s t e d  waste. Al though m u l t i p l e  t r e a t m e n t  steps appear 

necessary,  t h i s  a t e r n a t i v e  r e c e i v e d  a two f o r  'Secondary 

Waste" t o  p r o v i d e  some c r e d i t  f o r  removing t h e  waste f r o m  TSCA 

r e g u l a t i o n .  Test  ng, d e v e l o p i n g  and p e r m i t t i n g  o f  such a 
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FIcurc 6 . l b :  Evaluation of the Treatment A~terna l l rer  

For PCB Conlamlnatrd Uquldr  

12 
Eflectnsnesr/  
Dev8ccqmnt 

Secondary 

Waste l o  

Need: (krtrmctloa of Oriaalcr  

6 

2 

Availa bl i ly  ! 2  

E l f i c m x y  I 3  

2 

1 

Effectrveness and Stage of DeveloDrnent 

Weighting Factor = 3) 
4 = 80AT or equivalent as demonstrated 

3 = Bench scale testing complete, BDAT 

2 = In theory should be BOAT or equivalent. 

1 = Low eflec!iveness. not expected to be 

Secondary Waste Stream 

Weighting Factor = 2) 

2 = None generated or. at least. 

1 = Hazardous, but wthin LDR 

0 = Hazardous and exceeds LDR 

in full scale testing 

or encouraging results of equivalency 

but no testing on waste 

esuivalent to BDAT 

none ha za rdou s 

(treatment needed) 

Efficiency+ 
Weighting Factor = 1) 
3 = High 

Avatlabilitv for P!oduc!!on 

2 = Medium 
1 = Low 

Weighting Factor = 2) 
3 = Droauction ready in less :han 1 year 
2 = Production reaay In i to 2 years 
i = Production ready in greater than 2 years 

-. wSublecrive score taking into - consideration 
its volume reauc;:on caoabihty, quality o i  final 

waste form. I t s  capital cost. and tts overall 
: el latdl  ty 
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system would take  g r e a t e r  than t w o  years t o  accompl ish 
Because b i o l o g i c a l  systems a r e  no rma l l y  s l o w  

upset,  t h i s  a l t e r n a t i v e  rece ived  a low score 

The r e s u l t s  o f  t 5 e  e v a l u a t i o n  show i n c i n e r a t  

v i a b l e  a l t e r n a t i v e  f o r  t rea tmen t  o f  t h e  PCB 

a p l a n  i s  be ing  prepared t o  p u t  t h e  e x i s t i n g  

o p e r a t i o n a l  mode. B iodegrada t ion  i s a1 so be 

and s e n s i t i v e  t o  

f o r  " E f f i c i e n c y " .  

on t o  be t h e  most 

i q u i d s .  C u r r e n t l y  

F B I  i n t o  an 
ng considered a s  

an a l t e r n a t i v e  t o  i n c i n e r a t i o n .  

t rea tmen ts  w i l l  c o n t i n u e  i n  o r d e r  t o  develop a sound backup f o r  

i n c i n e r a t i o n .  

T e s t i n g  o f  t he  a l t e r n a t i v e  

6.8.6 Schedule 

The schedule f o r  development a c t i v i t i e s  assoc ia ted  w i t h  a l t e r n a t e  

t rea tmen t  approaches f o r  t h e  PCB wastes a re  shown i n  Table 6.8.  
A l though t h e  F B I  s t a r t  up p l a n  i s  scheduled t o  be completed by t h e  

end o f  C Y  1989, t h e r e  i s  c u r r e n t l y  no firm schedule f o r  t h e  d e c i s i o n  

on whether o r  n o t  t o  implement t h e  p l a n .  
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6.9 FBI A s h  

6.9.1 Generation Process 

RFP has operated a fluidized bed incinerator (FBI) in Building 776. 
The ash from this activity, referred to as FBI ash, has been 
accumulated in drums and is currently being stored as a mixed waste. 
The oils burned in the FBI were compressor oil from refrigeration 
units, crank case oil and diesel fuel. The solids burned consisted 
of office trash and combustible waste generated within plutonium 
buildings, but outside glove box lines. Hence, the material came 
from zones of potential radiological contamination. 

The FBI ash has been accumulated as mixed waste because 
radioactivity has been measured at levels above background inside 
the incinerator. A s  a mixed low-level waste, there are currently no 
off-site treatment, storage or disposal facilities available to 
accept this waste. To date, 42 drums (11.5 cubic yards) of FBI ash 
have been accumulated for future disposition. 

6.9.2 Yaste Characterization 

No sampling and analysis has been performed on the FBI ash; waste 
characterization i s  based on process knowledge. 
being treated as low-level waste the ash i s  considered hazardous 
because o f  potential solvent and heavy metal contamination. The 
next two paragraphs further described the concern in these two 
areas. 

In addition to 

It is very likely that solvent contaminated combustibles went into 
the incinerator during trial burns that occurred between 1979 and 
1981. Solvents were often used to clean items i n  the areas of the 
glove box lines and were likely wiped off with rags or wipes that 
were later sent to the incinerator. There is also the possibility 
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t h a t  t h e  compressor o i l  burned d u r i n g  t h i s  t i m e  may have been 
contaminated w i t h  f r e o n .  However, t h i s  would have r e q u i r e d  a 

r e f r i g e r a n t  l e a k  f o r  t he  f r e o n  t o  reach t h e  compressor o i l ,  s o  t h i s  
i s  n o t  cons idered a l i k e l y  p o s s i b i l i t y .  I n  e i t h e r  case the  so l ven ts  
i n v o l v e d  a re  l i s t e d  as  hazardous waste under RCRA r e g u l a t i o n s  when 
they a re  d i sca rded .  A lso,  i t  i s  t h e  r e g u l a t o r y  n a t u r e  o f  l i s t e d  
wastes t h a t  t h e  hazardous d e s i g n a t i o n  i s  c a r r i e d  through t o  any th ing  
w i t h  which i t  i s  mixed o r  t o  t h e  r e s i d u e  o f  any subsequent 

t rea tmen t .  

Heavy metal contaminat ion a t  l e v e l s  above EP T o x i c i t y  l i m i t s  may be 

expected from e i t h e r  t h e  c a t a l y s t  used i n  t h e  i n c i n e r a t o r  o r  t h e  
c o n c e n t r a t i n g  i n  t h e  ash o f  any smal l  amounts o f  meta ls  i n  t h e  

o r i g i n a l  feed m a t e r i a l s .  The c a t a l y s t  used was an alumina, chromium 
sesquiox ide (Cr,O,) m a t e r i a l .  

i n c i n e r a t o r ’ s  a f t e r b u r n e r  i n  o r d e r  t o  i nc rease  t h e  bu rn ing  r a t e  a t  

t h e  o p e r a t i o n a l  temperature.  The c a t a l y s t  m a t e r i a l  w a s  a l s o  used i n  
t h e  p r imary  burner ,  b u t  here i t  was added i n  a 20% c a t a l y s t  and 80% 

sodium b i ca rbona te  f o r m u l a t i o n .  I t i s  apparent t h a t  t h e  c a t a l y s t  
makes up a good p o r t i o n  o f  t h e  F B I  ash and chromium i s  a s i g n i f i c a n t  

component. Other  heavy metal  con tamina t ion  c o u l d  c o n s i s t  o f  any o f  

t he  meta ls  o f  concern. An example would be t h e  crank case o i l  which 

c o u l d  e a s i l y  be contaminated w i t h  l e a d  f rom f u e l  conibustion and 

o t h e r  meta ls  f rom engine component wear. 

It was used e x t e n s i v e l y  i n  t h e  

The 

ash 

Tox 

EPA hazardous waste numbers which may be a p p l i c a b l e  t o  the  F B I  
a re  t h e  Fool t h rough  F005 s o l v e n t s  and t h e  DO04 through D o l l  EP 

c meta ls .  
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, 6.9.3 Regulatory and Waste form Requirements 

6.9.3.1 Waste Form Requirements for Low-Level Waste Disposal 

This waste would probably not, meet acceptance criteria for 
disposal as a low-level waste because of the fine particulate 
nature of ash. The NTS criteria requires that fine particulate 
be imnobilized, but does allow the use of a sealed inner 
container when imnobilization is not practical. Treatment to 
imnobilized the ash would appear to be appropriate in this 
case. 

6.9.3.2 Applicable Land Disposal Restrictions (LDR) 

JJR Reauirements Now In-Place - Even though the FBI ash is a 
mixed waste, a portion o f  the LDR regulations suspected to be 
applicable are already in effect. They are those established 
for the California List of wastes and for the F o o l  through F005 

solvents. The limits set for these wastes are provided in 40 
CFR 268, but are not addressed here because the BDAT for non 
liquids with these contaminants is incineration. Since the 
BDAT has already been applied in this instance, no problem is 
anticipated in meeting the existing LDR standards. 

Future LDR Reauirements - Those specific LDR standards or 
limits not yet established are scheduled to go Into effect May 
8, 1990. The additional LDR standards that may be applicable 
to the FBI ash are those for EP Toxic metals, DO04 through 
Doll. 

6.9.3.3 Impact of Restrictions or Waste Form Requirements 

Low-Level Waste D isDosal Reauirements - Unacceptable - In its 
. -  - current condition, FBI ash is unacceptable - for disposal as low- 

I 
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l e v e l  r a d i o a c t i v e  waste. E x c l u s i v e  o f  any R C R A  c o n s i d e r a t i o n s ,  
ash t r e a t m e n t  such as  s t a b i l i z a t i o n  t o  remove t h e  f i n e  

p a r t i c u l a t e  p rob lem i s  r e q u i r e d .  

S o l v e n t s  - No impact - A l though  t h e  waste w i l l  l i k e l y  be 

r e q u i r e d  t o  keep a d e s i g n a t i o n  as a l i s t e d  s o l v e n t ,  i t  has 
a l r e a d y  been t r e a t e d  by t h e  m o s t  a p p r o p r i a t e  method f o r  t h i s  
t y p e  c o n t a m i n a t i o n .  There s h o u l d  be no  p rob lem w i t h  t h i s  w a s t e  

b e i n g  w i t h i n  t h e  e s t a b l i s h e d  LDR l i m i t s  f o r  s o l v e n t s .  

R C R A  C h a r a c t e r i s t i c s  ( E P  T o x i c  M e t a l s 1  - Impact  u n c e r t a i n  - LDR 
s t a n d a r d s  f o r  t h i s  t y p e  waste have n o t  been e s t a b l i s h e d ,  and 
t h e  waste has n o t  been c h a r a c t e r i z e d  t o  d e t e r m i n e  whether  t h e  
c r i t e r i a  wou ld  even be a p p l i c a b l e .  

6 .9 .4  Trea tment  A1 t e r n a t  i v e s  

The s t o r e d  i n v e n t o r y  o f  F B I  ash i s  p r e s e n t l y  unaccep tab le  f o r  l a n d  

d i s p o s a l  because o f  i t s  fo rm ( f i n e  p a r t i c u l a t e ) .  F u t u r e  l a n d  

d i s p o s a l  may n o t  be p o s s i b l e  because o f  c o n c e n t r a t i o n s  o f  EP T o x i c  

me ta l s .  These two f a c t o r s  appear t o  make t r e a t m e n t  o f  t h i s  waste 

mandatory b e f o r e  d i s p o s a l  can be per fo rmed.  EPA has n o t  y e t  

p u b l i s h e d  BDAT t r e a t m e n t  s tandards  i n  t h e  LDR r e g u l a t i o n s  f o r  was te  

t h a t  exceeds EP t o x i c i t y  f o r  me ta l s .  

d i s p o s a l  o f  RCRA c h a r a c t e r i s t i c  wastes i n  g e n e r a l  w i l l  be 

p r o h i b i t e d .  Ano the r  p o s s i b i l i t y ,  based on BDATs f o r  s i m i l a r  wastes,  

I t ’ s  p o s s i b l e  t h a t  l a n d  

t h e  

and 

i s  t h a t  a l i m i t  may be s e t  and s t a b i l i z a t i o n  o f  m e t a l s  may be 

r e c o n e n d e d  approach t o  ach ieve  t h e  l i m i t .  I n  e i t h e r  case, a 

s t a b i l i z a t i o n  t r e a t m e n t  such as  cemen ta t i on  wou ld  be r e q u i r e d  

c o n c u r r e n t l y  wou ld  meet t h e  need t o  improve t h e  waste  form. 

In sumnary, t h e  o n l y  apparent  t r e a t m e n t  needed 

meet a l l  a n t i c i p a t e d  d i s p o s a l  c r i t e r i a  i s  s t a b  

f i n e  p a r t i c u l a t e  and reduce l e a c h a b i l i t y  o f  EP 

t o  make t h e  F B  
l i z a t i o n  t o  e l  

T o x i c  me ta l  s .  

ash 

m i  n a t e  

Unt i 1 
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characterization is performed, it is only assumed t h a t  t h e  l a t t e r  i s  

necessary. The three treatment alternatives being considered are 
intended to generate a solidified waste form; one utilizing cement, 
one a polymer binder, and the other high energy to generate a 
vitrified waste. 

6.9.5 Evaluation of Alternatives 

Three treatment alternatives were evaluated against the criteria 
described in section 5.0 and the results are shown in Figure 6.9. 
The treatment approaches and the results of their evaluation are 
discussed in the paragraphs that follow. 

Pol Ymer $01 id i f icati o n/Cementation/Vitrificat ion - The alternatives 
being considered for treatment of the FBI ash are addressed together 
since they all were scored essentially the same. Each process 
should be capable of achieving the necessary criteria for a 
disposable waste form, but none have been developed through 
completion o f  bench scale testing. None of the alternatives involve' 
volatilization of organics as a secondary waste stream and any of 
them could likely be put into a production mode within two years. 
The only difference in scoring between the alternatives was in the 
area of "Efficiency". Cementation was scored lowest because it 
produces the largest increases in waste volume and the resulting 
waste form is considered less dense. Polymer solidification 
received a higher score since it generates less volume and is 
considered a better form for disposal. Vitrification, which 
includes the Joule melter and microwave melting, received the 
highest score because of the stable, glass form of the resulting 
waste. 



Flturr 6.9: Evaluallon of tho Treatment Allcrnatlrcr For FBI Ash 

16 TOTAL 

Nwd: Stabll lnt ioa of Metals  

'I 5 17 I I 

~ 

Availablily i 4  I 4  1 4  i 

I I I I I I 

Effectiveness and Stage of Oevelooment 

Weighting Factor = 3) 
4 = BOAT or equivalent as demonstrated 

3 = Bench scale testing complete, BDAT 

2 = In theory should be BDAT or equivalent. 

1 = Low effectiveness, not expected to be 

in full scale testing 

or encouraging results of wuivalency 

but no testing on waste 

Wuimlent to BDAT 

Availabilitv for Production 
Weighting Factor = 2) 

2 = ?roduction'ready in 1 to 2 years 
1 = Production ready in greater than 2 years 

. 3 = Produc!ion ready In less than 1 year 

Secondary Waste Stream 
Weighting Facror = 2) 

2 = None generated or. at least, 

1 = Hazardous, but mthin LDR 
0 = Hazardous and exceeds LDR 

none hazardous 

(treatment needed 

Efficiency* 
(Weighting factor = 1) 

3 = High 
2 = Medium 
1 = Low 

+Subjective score taking into consideration 
its volume reauction capabihty. quality 01 !mal 
waste form. i ts  capital cost. and Its overall 
reliabilify. 
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6.9.6 Schedule 

The schedule for development activities associated with the 
treatment approaches for the F B I  ash are shown in Table 6.9. Since 
the volume o f  the problem waste is relatively sma!! in this 
instance, bench scale testing o f  the alternatives is o f  lower 
priority than for other wastes and extends through F Y  1992. 
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Table 6.9: Schedule for FBI Ash Activities 

1. Characterization of 
Waste. keying on EP 
Towc metals 

Solidifical ion 

Bench Scale Test 
A.N. 3.7.1.09.0012 

2. Polymer 

3. Cementation 
Bench Scale Tests 

A .N . 3.7.1.09 .OO 12 

Vitr i f  ica t ion 

Bench Scale Test 
A.N. 3.7.1.09.0012 

4.  Microwave 

5.  Joule 
Bench Scale Test 
A.N. 3.7.1.09.0018 

A . N .  = Activity Number in 5 Yr Plan 
P.N. = Program Number lor Current Project 



6.10 Beryllium Dust  

6.10.1 Generation Process 

Most of the b e r y l l i x  waste generated at the RFP comes from 
manufacturing processes in which beryllium parts are machined. 
Wastes from these processes do not exhibit any of the four 
characteristics of RCRA hazardous waste nor are they found among the 
lists of wastes from non-specific sources ( " F "  wastes) or from 
specific sources ("K" wastes). The lists for discarded commercial 
chemical products ( " P "  and "U" wastes) d o  not apply to these 
beryllium wastes because these lists are specific to commercial 
chemical products or manufacturing chemical intermediates. Once a 
chemical on the P or U list has gone through a manufacturing 

' process, it no longer qualifies as a listed hazardous waste under 
those categories. To be considered hazardous under RCRA, the waste 
must be included in other hazardous waste lists or exhibit one or 
more of the characteristics. 

Beryllium metal working and forming processes are also conducted in 
the Building 865 research and development area. Beryllium dust or 
powder is placed into a form and subjected t o  high temperature and 
pressure, generating a beryllium casting. The waste from this 
process i s  beryllium dust that has not been used, but has been 
discarded or spilled and cleaned up. This waste form does qualify 
as a "PI' listed waste. 

A s  o f  October 1989, only three drums (0.8 cubic yards) o f  beryllium 
dust waste had been generated and stored for future disposition. 
The estimated annual generation rate is approximately one cubic 
yard. 
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6.10.2 Waste Characterization 

The beryllium dust waste has not been sampled, but process knowledge 
allows a reasonably complete characterization. The waste consists 
of beryllium dust and materials contaminated with beryllium dust, 
The waste is considered to be radiologically contaminated, and no 
other RCRA hazardous materials are suspected of being present. The 
€PA hazardous waste number applicable to this waste is as follows: 

Hazardous Waste 
Materi a1 Number 

Beryl 1 i um PO15 

6.10.3 Regulatory and Waste Form Requirements 

6.10.3.1 Waste Form Requirements for Low-Level Waste Disposal 

The beryllium waste would likely not meet the waste form 
requirements to qualify for disposal as low-level radioactive 
waste. Most radioactive waste disposal facilities, including 
the one at the NTS, require that fine particulate wastes be 
immobilized t o  reduce the associated hazards. Since the 
beryllium waste would probably exceed limitations for fine 
particulate and since beryllium dust is a particularly toxic 
form, additional treatment or special packaging would be 
requ i red. 

6.10.3.2 Applicable Land Disposal Restrictions (LDR) 

LOR Reauirements Now In-Dlace - There are no LDR in effect at 
the present time for the beryllium waste. The only LDR that 
are now applicable to radioactive mixed wastes are those for 
the Fool through F005 solvents, Dioxin wastes, and California 

- List wastes. None of these are applicable t o  beryllium dust 
waste. 



F u t u r e  1DR Reauirements - Those s p e c i f i c  LDR s tandards  or 
l i m i t s  n o t  yet e s t a b l i s h e d  a r e  schedu led  t o  go i n t o  e f f e c t  May 

8, 1990. The s p e c i f i c  s tandard  a p p l i c a b l e  t o  b e r y l l i u m  d u s t  
has y e t  t o  be s e t  f o r  hazardous waste  t h a t  i s  n o t  mixed; 
t h e r e f o r e ,  t h e r e  has been no p u b l i s h e d  i n d i c a t i o n  o f  what may 

be a p p l i c a b l e  t o  mixed waste .  The f u t u r e  s tandard  t h a t  w i l l  

impact  t h i s  waste i s  i d e n t i f i e d  as f o l l o w s :  

Waste 
Q e s i s n a t i o n  

C o n c e n t r a t i o n  L i m i t  
Set  by LDR 

PO15 T BD 

I t  i s  l i k e l y  t h a t  t h e  LDR l i m i t  w i l l  be e s t a b l i s h e d  as a CCWE 

s i n c e  a t  l e a s t  two o t h e r  m e t a l s  on t h e  "P"  l i s t  have been 

hand led  t h a t  way. 

6 .10 .4  Trea tment  A l t e r n a t i v e s  

The s t o r e d  i n v e n t o r y  o f  b e r y l l i u m  waste  i s  l i k e l y  u n s u i t a b l e  f o r  

d i s p o s a l  a t  t h e  p r e s e n t  t i m e  because o f  f i n e  p a r t i c u l a t e  m a t e r i a l  

p r e s e n t .  RCRA r e g u l a t i o n s  t h a t  wou ld  r e s t r i c t  l a n d  d i s p o s a l  o f  t h e  

waste  w i l l  n o t  be i n  e f f e c t  u n t i l  Hay 8, 1990, b u t  w i l l  l i k e l y  

r e q u i r e  t h e  TCLP c o n c e n t r a t i o n  f o r  b e r y l l i u m  t o  be below a s p e c i f i e d  

l i m i t .  U n t i l  t h e  1990 d a t e ,  s o l i d i f i c a t i o n  o f  some t y p e  wou ld  

e l i m i n a t e  t h e  f i n e  p a r t i c u l a t e  p rob lem and a l l o w  d i s p o s a l  a t  a 

f a c i l i t y  p e r m i t t e d  f o r  mixed waste  i f  such a f a c i l i t y  were 

a v a i l a b l e .  As  w i t h  t h e  LDR s tandard ,  EPA has n o t  p u b l i s h e d  a BDAT 
t h a t  wou ld  be a p p l i c a b l e  t o  t h i s  waste a f t e r  May 8, 1990. 

o t h e r  m e t a l  con tamina ted  waste,  s t a b i l i z a t i o n  o f  some s o r t  may be 

t h e  recomnended approach. 

Based on 

I n  summary, t h e  o n l y  apparen t  t r e a t m e n t  needed t o  make t h e  b e r y l l i u m  

waste meet a l l  a n t i c i p a t e d  d i s p o s a l  c r i t e r i a  i s  s t a b i l i z a t i o n  t o  
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el iminate fine particulate and reduce leachability. 
toxicity problem with beryllium waste is associated with 
respiration, its susceptibility to erosion may be a more appropriate 
term than leachability. 
considered to achieve this need are two solidification proce;ses 
(one utilizing cement, the other a polymer binder) and 
vitrification. 

Since the major 

The three treatment alternatives being 

6.10.5 Evaluation o f  Alternatives 

Three treatment alternatives were evaluated against the criteria 
described in section 5.0 and the results are shown in Figure 6.10. 
The treatment approaches and the result of their evaluation are 
discussed as follows. 

Polymer Solidification/Cementation/Vitrification - The alternatives 
being considered for treatment of the beryllium waste are addressed 
together since they a l l  were scored the same. 
be capable of achieving the necessary criteria for a disposable 
waste form, but none have been developed through completion of bench 
scale testing. Since volatilization o f  organics is not an issue, 
none of the alternatives involve a secondary waste stream and any of 
them could likely be put into a production mode within two years. 
Cementation received a medium score because o f  the very low capital 
costs required to treat this small volume waste. 
alternatives provide waste forms that are considered to be of better 
quality, but were discounted because of high capital costs and 
development time constraints. 

Each process should 

The other two 

6.10.6 Schedul e 

The schedule for development activities associated with the 
treatment approaches for the beryllium dust are shown in Table'6.10. 
Bench scale-testing of the cementation i s  scheduled to be completed - . -  
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Flgure  6.10: E v a l u a t i o n  of the Treatment AlternatlveJ For Beryl l lum Dust 

Effecrrrencru/ 

Need: Stabll lzat lon of Metals  

Deveiopment I 6 1  I I 
Wasie ( 4 1 4 L  

Availabhly I 2  I 4  1 2  

Seconaary 

Efficiency 1 I 2  1 

gtfecthroness and Staqe of Devdoprnent 

Wwghting Factor = 3) 
4 = BOAT or scruivalent as demonstrated 

3 = Bench scale testing complete. BOAT 

2 = In theory should be BOAT or sqvtvalent. 

1 = Low effectkmoss. not cqmcted to be 

in U t  x a l o  testing 

or encowagmg r r s u l n  of ~ t v a l m c y  

but no tertlng on waste 

ocwdmt to BOAT 

I ! /  

Availability for Production 
Weighting factor = 2) 
3 = Production ready in less than 1 year 

1 16 ' 3  I 
TOTAL 

2 = Proaction ready in 1 to 2 years 
1 = Production ready in greater than 

13 , I 

2 years 
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Scondary Waste Stream 
Wwghtng Factor = 2) 
2 = None generated or. at least. 

1 = Hazardous. but wrthin LDR 
0 = Hazardous and exc66ds LDR 

none hazardous 

(treatment needed 

€ ~ c l m c y ~  
Wmghtmg factor = 1) 

3 = H g h  
2 = Medtum 

1 = Low 

*Subwtrve score mkng rnto conwderation 
i ts  vobme reduction caoabdity. wabty of final 
waste form. i ts camtal cost. and i t s  overall 
rs(laDiIi ty. 



in FY 1991. Polymer solidification and vitrification will be t e s t e d  

in FY 1992 if required. 

- . .. 
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Table 6.10: Schedule for Beryllium Dust Activities 

Solidification 

1. Cementation 
Lab Scale Tests 
A.N. 3.7.1.09.0012 
(Not Identified as 
Waste Stream Program 

2. Polymer 
c. 
P Lab Scale Tests 

A.N. 3.7.1.09.0012 
N o t  Identified as 
Waste Stream Program 

w 

Vilrif ication 
3. Lab Scale Tests 

A.N. 3.7.1.09.0018 
(Not Identified as 
Waste Slream Progran 

A.N. = Activity Number in 5 Yr Plan 
P.N. = Program Nurnber lor Current Prolect 



6.11 Metal ChiDs 

I. 

6.11.1 Generation Process 

During metal machinizg operations cutting oils and solvents are 
applied to the stock material. 
along with residues from the oils and solvents are mixed during the 
machining process. The metal chips are recovered, drained, and 
placed in drums for future disposition. 
as a problem waste because the solvents used in machining operations 
are listed solvents under RCRA hazardous waste regulations. 

Cuttings or chips from the metals 

They have been designated 

The metal chips are generated in small quantities. A s  o f  September 
1989, only 14 drums (4 cubic yards) of the waste had been 
accumulated and are being stored as mixed waste. 
generation rate for this waste is about 0.3 cubic yards or about one 
drum. 

The annual 

6.11.2 Waste Characterization 

The metal chip waste has not been sampled, but process knowledge 
allows a fairly complete characterization. The metals being 
machined typically consist o f  stainless steel, beryllium, or 
aluminum. The chips, from these metals, are contaminated with 
cutting oil and solvents. The cutting oil is not a hazardous 
material or waste, but the solvents used (l,l,l-trichloroethane and 
1,1,2-trichloro-1,2,2-trifluoroethane) are subject to RCRA 
regulation once they have become a waste. 
metal chips are required to retain the following designations: 

The waste solvent and the 

Hazardous Waste 
Number DescriDtion 

Fool Waste contaminated with halogenated 
solvents used for degreasing 

- .  
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The metal chip waste is also considered low-level radioactive waste 
because o f  suspected radiological Contamination: A s  with chemical 
contaminants, no analytical data has been obtained to support this 
suspicion, it is based on process knowledge. 

6.11.3 Regulatory and Waste Form Requirements 

6.11.3.1 Waste Form Requirements for Low-Level Waste Disposal 

Excluding any RCRA requirements, the metal chip waste as 
currently packaged and stored should meet normal disposal 
facility acceptance criteria. The only potential concern would 
be whether the chips have been adequately drained to eliminate 
the presence of free liquids. Visual inspection o f  the waste 
may be necessary to ensure this is not a problem. 

6.11.3.2 Applicable Land Disposal Restrictions (LDR) 

The applicable LDR regulations, now in effect, are those 
established for the California List o f  wastes and for the Fool 
through F005 solvents. The California List restriction that is 
applicable bans the land disposal o f  non liquids that exceed 
the following standard: 

CorIlponen t 

Halogenated organic 
compounds (HOC) 

Concentration Limit 
(lnQ/ kq or DD m) 

1,000 

The applicable Fool through F005 standards are set in terms o f  
CCWE for spent solvents. 
CCWE Table in 40 CFR 268.41 and provide two concentration 
limits for each o f  25 solvents: 
and the second for other waste f o rms .  The following identifies 
only those solvents suspected (from process knowledge) to be o f  

concern for the metal chip waste: 

The standards can be found in the 

one applicable to wastewaters 

- .  
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FOO 1 - F005 Sol  vent 

l,l,l-Trichloroethane 
l,l,Z-Trichloro- 

l,Z,Z-trifluoroethane 

CCWE Concentration ( p p m )  
- nonwastewaters - 

0.41 
0.96 

6.11.3.3 Impact of Restrictions or Waste Form Requirements 

Impact Uncertain - Knowledge of the process generating the 
metals chips does not allow the determination o f  whether or not 
the current waste form will meet disposal requirements. Even 
well drained metal chips may contain significant residues of 
the listed solvents identified in the previous paragraph. 
1,000 ppm limit for HOCs should not be exceeded, but the 
individual limits for solvents are roughly three orders o f  
magnitude smaller and could, therefore, be a concern. 
Representative samples must be taken o f  the stored metal chip 
wastes and subjected to the TCLP for spent solvents. The 
results from this sampling and analysis should determine 
whether or not LDR limits are met. 

The 

6.11.4 Treatment Alternatives 

Should metal chip waste contain traces of solvents at levels above 
the LDR limits, EPA has established incineration as the BDAT for 
this type o f  waste. However, the LDR has established concentration- 
based standards for Fool through F005 solvents rather than requiring 
a specific technology. Therefore, any technology not specifically 
prohibited (such as dilution) may be used to meet the applicable 
standards. 

Assuming LDR standards are not met, the treatment need for the metal 
chip waste is destruction of organics. This may be accomplished in 
one step by incineration or vitrification which destroys the 
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organics or it could be done in two steps by extracting t h e  o r g a n i cs 
from the chips, generating a secondary waste which must then be 
treated. Characterization of the metal chip waste should be 
completed before treatment considerations are pursued. Based on 
process knowledge of the metal chip wastes, the list of spent 
solvents provided in 40 CFR 268.41, Table CCWE - Constituent 
Concentrations Waste Extract, are the primary contaminants for which 
analysis should be performed. 

I 
6 i 1 1 . 5  Evaluation o f  Alternatives 

Three treatment alternatives were evaluated against the criteria 
described in section 5.0 and the results are shown i n  Figure 6 . 1 1 .  

The treatment approaches and the result of their evaluation are 
di scussed as foll ows. 

Jncinerat ion - Incineration received the highest score of the 
alternatives being evaluated because it is considered the BDAT for 
this type waste and has been shown to work on a full scale. 
Incineration was given a two for "Secondary Uaste" because it 
produces an ash that would likely require solidification before 
disposal. It is not a technology that could be put into production 
rapidly, particularly since the existing fluidized bed incinerator 
(FBI) would not normally be considered appropriate for this type 
waste. It was, however, given a high score for "Efficiency" because 
of its volume reduction capabilities and because it is a proven 
technology. 

Vitrification - The plasma arc technology is being considered under 
this alternative. In theory it should be capable of destroying 
organics and providing a vitrified waste form. However, it has not 
been developed through bench scale testing for thls particular 
waste. Because destruction efficiency is not known at this time, it 
is assumed that the off-gas will be of regulatory concern and the 
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Flgure 6.11: Evalaat lon of the Treatment Alternatives For M e t a l  C h l p s  

Need: Destractlon of Organics 

Secondary 
Waste I 2  1 2  0 

cffectheness and Stage of OevdoDment 
Wwghtng Factor = 3) 
4 = BOAT or egurvalent as denonstrated 

3 = Bench scale testing mmplrtr. BOAT 

2 = In theory should be aOAT or equivalent. 

1 = Low effectrveness. not ewected to be 

in flrll scale tertrng 

or encouragmg r e d B  of eou i~ lency  

but no testing on waste 

w a l e n t  to aOAT 

Efficiency 3 I ’  

Suondaw Waste Stream 
Weqnting Factor = 2) 
2 = None generated or. at least. 

1 = Hazardous. but Whin LCIR 
0 = Hazardous and exceeds LDR 

none hazardous 

(treatment neeaea) 

Efficiancy., 
~ e i g n t i n g  Factor = 1) 
3 = Hgl l  
2 = Medium 

2 I l l  

1 = LOW 
Availability for Produc!ion 

Wwgnting Factor = 2) 

3 = Pr0aUC:ion ready in less ihan 1 year 
2 = Proac:ion ready In 1 1 0  2 years 
1 = Production reaay in greater man 2 years 

+Sublec!we score takmp into consideration 
i ts  vohme reduction caoadity. guality of final 
waste form. i t s  caoiial cost. ana i t s  overall 
retiaDilily. 
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alternative was given a two under "Secondary Waste". In this case 
the technology is fairly complex and considering the stage o f  

development, could not be put into production scale i n  less than two 
years. The "Efficiency" was also scored low because of the high 
capital costs o f  these systems and because their reliability h a s  not 
been proven. 

Extraction - Two types of treatment are being considered: 
washing and super critical fluid cleaning using liquid carbon 
dioxide. Aqueous washing has been tested sufficiently on similar 
types of metal chips to receive a score of 12 on the "Effectiveness/ 
Development" element. Liquid carbon dioxide should work as well but 
has not been developed. This treatment approach produces a 
secondary waste that will require additional treatment while the 
treated chips retain their designation of a listed waste. 
Extraction is considered a relatively simple technology and could be 
put into production in less than a year. They received a medium 
score for "Efficiency" because they involve fairly low capital costs 
and have shown promising results. 

aqueous 

The technologies for treatment of the metal chip waste currently 
being considered for additional testing at the RFP are extraction by 
aqueous washing and supercritical fluid cleaning with CO, and 
vitrification using a plasma arc. 
being developed at other locations-including as part of a DOE-wide 
effort at the DOE facility at Butte, Montana, and will be followed 
by RFP personnel. 
developing another incinerator for use at the RFP. However, the 
development of a successful extraction process could lead to the use 
of the fluidized bed incinerator for treatment of the extract. 

The plasma arc technology is 

At the present time, there are no plans for 

I - .  . . .  ~ 
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6 . 1 1 . 6  Schedule 

The schedu le  f o r  development  a c t i v i t i e s  a s s o c i a t e d  w i t h  a l t e r n a t e  
t r e a t m e n t  approaches f o r  me ta l  c h i p s  i s  shown i n  Tab le  6.11. 
Becease t h e  waste s t ream i s  s m a l l ,  development  a c t i v i t i e s  w i l l  have 
a l o w e r  p r i o r i t y  t h a n  t h o s e  f o r  o t h e r  wastes and ex tend  t h r o u g h  
FY 1992. The f i r s t  a c t i o n  on t h e  schedu le  i s  t h e  c h a r a c t e r i z a t i o n  
o f  t h e  waste  t o  d e t e r m i n e  i f  t r e a t m e n t  i s  even necessary  t o  p u t  t h e  
m e t a l  c h i p  waste i n t o  a d i s p o s a b l e  form.  

. .  
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Table 6.11: Schedule for Metal Chip Activities 

1. Characterization of 
metal chips, keying 
on TCLP for spent 
solvents and free 
liquids 

Extraction 

2, Supercritical Fluid/ 
Aqueous Wash 
Bench Scale Tests 
P.N. 970009 
A.N. 3.7.1.09.0016 

FY 90 FY 91 FY 92 

A.N. = Activity Number in 5 Yr Plan 
P.N. = Program Number for Current Project 



6.12 Filters 

6 . 1 2 . 1  Generation Process 

Waste filters are generat t seve 1 lo ti within t h  RFP and 
in different forms. The filters of concern are o f  activated carbon, 
cartridge and HEPA types which were used to filter liquid or air 
with suspected radiological and solvent contamination. The filter 
materials vary, as do the contaminants involved, based on the 
specific process from which they came. However, in each case the 
nature and level of radiological contamination qualifies the filter 
as low-level waste and the only suspected RCRA hazardous 
constituents are solvents. 

A s  of September 1989, the stored inventory of filter waste is 10 
drums (3 cubic yards) and consists o f  only two types of filters. 
The first is HEPA filters from glove box ventilation systems. In 
this case, the suspect hazardous constituents are solvents that were 
used, evaporated inside the glove box, and picked up in the filter. 
The second type is activated carbon filters that were used in a 
research and development project for removing solvents from water. 
These filters are also considered contaminated with spent solvents. 

A s  a mixed waste, there are currently no off-site 
or disposal facilities available to accept this w 
above, the September 1989 inventory o f  this waste 
that had been accumulated and stored for future d 
Current projections for future generation of this 
0.3 cubic yards (or one drum) per year. 

treatment, storage 
ste. A s  mentioned 
was only ten drums 
sposition. 
waste are about 

- .  
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6.12.2 Waste Characterization 

The waste filters have not been sampled for radiological or 
hazardous constituent analysis; their characterization has been 
based on process knowledge. The materials of concern were used to 
filter fluid streams (air or l i q u i d )  that h a d  come into contact w i t h  

solvents and radioactive items. Without further characterization, 
the EPA waste designations applicable to this waste are: 

Waste 

Filters 

Hazardous Waste 
Number s 1 

Fool through F005 

6.12.3 Regulatory and Waste Form Requirements 

6.12.3.1 Yaste Form Requirements for Low-Level Waste Disposal 

The filter waste may have some problems meeting acceptance 
criteria for disposal as normal low-level waste. Some 
additional handling or treatment may be necessary to insure 
that the amount of fine particulate material in the waste does 
not present a problem. This may be particularly true for HEPA 
filters that are specifically designed for particulate 
collection. Another potential concern i s  that filters used for 
liquids be well drained and contain no free liquids. 
inspection of the waste may be necessary to ensure this is not 
a problem. 

Visual 

6.12.3.2 Applicable Land Disposal Restrictions (LDR) 

The applicable LDR regulations now in effect are those 
established for the California List of wastes and for the Foo l  
through F005 solvents. 
applicable bans the land disposal of non liquids that exceed 
the following standard: 

The Callfornia List restriction that is 
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CornDon en t 
Concentration Limit 

[ m d k q  or Dprn! 

Halogenated organic 
compounds (HOC) 

1,000 

The applicable Fool through F005 standards are set in terms o f  

CCWE for spent solvents. The standards can be found in the 
CCWE Table in 40 CFR 268.41 and provide two concentration 
limits for each of 25 solvents: one applicable to wastewaters 
and the second for other waste forms. Process knowledge of the 
waste does not allow the list of 25 solvents to be 
significantly narrowed. In referring to the CCWE Table, the 
concentrations for waste forms other than wastewater is the 
appl icable category. 

6.12.3.3 Impact of Restrictions or Waste Form Requirements 

Impact uncertain - Without sampling and analysis being 
performed, the impact of disposal restrictions cannot be fully 
determined. Depending on the specific disposal facility’s 
acceptance criteria, the amount of fine particulate in the 
waste may not be an issue. However, there i s  a high likelihood 
that concentrations of solvents in the waste filters will be 
high enough that land disposal will be unacceptable. Solvent 
concentrations in the fluid stream being filtered are likely 
very small but the filters will concentrate those levels. It 
is doubtful that the 1,000 ppm limit for HOCs will be exceeded, 
but the limits for individual solvents could definitely be an 
issue . 

6 . 1 2 . 4  Treatment Alternatives 

Should samples o f  the waste filters indicate concentrations o f  
solvents - .  in levels above the LDR limits, €PA has established 
incineration as the BOAT for thi-s type o f  waste. However, the LDRs 

154  



specify concentration-based standards for Fool through F005 solvents 
rather than requiring a specific technology. Therefore, any 
technology not specifically prohibited (such a s  dilution) may be 
used to meet the applicable standards. 

The goal o f  alternate treatment technologies should be the 
destruction o f  the organic contaminants (solvents). However, the 
applicable LDR does not mandate destruction of the organics; 
therefore, other types o f  treatment are also being considered. 
Incineration, vitrification with the Joule melter, wet oxidation, 
and supercritical extraction are being evaluated and would involve 
destruction of the organics. Also to be evaluated is polymer 
solidification. 

6.12.5 Evaluation of Alternatives 

Five treatment alternatives were evaluated against the criteria 
described in sectlon 5.0 and the results are shown in Figure 6.12. 
The treatment approaches and the results o f  their evaluation are 
discussed as fol 1 ows . 

Jncineration - The results o f  the evaluation indicate an incinerator 
to be the most promising of the alternatives for treatment of the 
filter waste. It scored the highest primarily because it is 
considered the BDAT and I s  a proven technology. It was assumed that 
the waste could be burned In the exlsting fluldized bed incinerator 
(FBI) and the resulting waste or ash would require additional 
treatment for stabilization of metals. This caused it to receive a 
zero score for "Secondary Waste". It i s  also assumed that full 
production will still take more than two years. Incineration did 
receive a high score for "Efficiency" since the waste volume will be 
reduced and because the technology is proven. 
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Flgure  6.12: Evaluation of the Treatment Alternatives  For F l l t e r s  

Need: Dcstructlon of Organics 

Saconaary 
wasle I o  I 2  l o  

Effectrveness and Staqe of Development 
Weqhting Factor = 3) 
4 = BOAT or eauivalent as dernons@ated 

3 = Bench scale testing complete. BOAT 

2 = In theory should be BOAT or equivalent. 

1 = Low effectneness. not expected lo be 

in fdl scalo testing 

or encowaging results of equrvalmncy 

bu1 no testing on waste 

equmlent to BOAT 

4 l o  0 

Availability for PIoduCllOn 
Weignting Factor = 2) 

3 = 2roduc:ion ready in less than 1 year 
2 = Proarction ready in 1 lo 2 years 
i = aroauction ready in greater than 2 years 

- 

Availability 2 1 2  6 I 2  

E f ficiency I 3  3 1 1 
A 

Secondary Waste Stream 
Wcngnting Factor = 2) 

2 = None generated or. at least. 

1 = Hazardous. but within LDR 
0 = Hazardous and exceeds LDR 

none hazardous 

(treatment needed 

Efficiency+ 
Wecgnting Factor = 1) 

3 = High 
2 = Medium 

1 = Low 

TOTAL 17 

*Sublectrve score raking into consideration 
1:s voiurne reduction capability. wa l i t y  31 tinal 
waste form, i t s  capital cost. and i ts  overall 
reliability. 

13 g 1 1 7 1 g 1 9 1  
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Vitrification - Vitrification through use of the Joule melter i s  

being considered. 
highest evaluation score, although significantly less than 
incineration. This was due to the lack of bench scale testing on 
the specific waste to verify the treatment's effectiveness. The 
resulting glass residue should not require further treatment so the 
alternative was given a higher score for "Secondary Waste" than was 
incineration. However, because of the questionable destruction of 
organics it was not given the highest score. (Incomplete 
destruction of organics would require the off-gas to receive 
additional treatment.) It is expected that it would take greater 
than two years to get to a production scale of the Joule melter, 
even if testing is successful. 
incinerator in "Efficiency" because of higher capital cost, lower 
volume reduction, and reliability concerns. 

Use of the Joule melter received the second 

The melter was scored lower than the 

)!let Oxidation - The alternative of wet oxidation through acid 
digestion was evaluated as another means to destroy organics. 
received the lowest score because it has not been tested and because 
the resulting waste form presents similar problems for its ultimate 
disposal: i.e., the treated filter waste would, by definition, 
still carry the designation of a listed waste and the secondary 
waste would definitely require some type of additional treatment 
prior to disposal. 
accomplish all of this would take longer than two years to 
Implement. 
because of its apparent lack of volume reduction and its 
questionable reliability in achieving the required destruction 
efficiency . 

It 

It was also felt that a treatment approach to 

This alternative received a low score for "Efficiency" 

Cement at 1 'on - The use of cement to achieve the desired waste form 
received a high evaluation score. This technology would normally be, 
considered the appropriate technology for stabilization of filter 
media, but no testing has been performed on this particular waste to 

. -  
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0 '  determine i t s  e f f e c t i v e n e s s  on organic  contaminants .  However, u n t i l  

c h a r a c t e r i z a t i o n  i s  performed, the  e x t e n t  of o r g a n i c  contaminat ion 
i s  a l s o  unknown; i f  LDR standards a re  a l ready  be ing  met, cementat ion 
would l o o k  even b e t t e r  t o  achieve a d i sposab le  waste form. This  
a l t e r n a t i v e  scored h i g h e r  than o the rs  eva lua ted  f o r  t h e  
" A v a i l a b i l i t y "  c r i t e r i o n  because t reatment  i s  a l r e a d y  be ing  

performed a t  t h e  RFP under RCRA i n t e r i m  s t a t u s  on o t h e r  wastes and 
improved techniques cou ld  l i k e l y  be p u t  i n t o  o p e r a t i o n  i n  l e s s  than 

a yea r .  
t h e  l o w e s t  score under " E f f i c i e n c y " .  I t  inc reases  t h e  waste volume 
s i g n i f i c a n t l y  and may be s e n s i t i v e  t o  changes i n  t h e  waste 

c h a r a c t e r i s t i c s .  
cementat ion m igh t  n o t  be t h e  optimum t rea tmen t  f o r  t h e  l o n g  term. 

Cementation does have l i m i t a t i o n s  as no ted  by i t s  r e c e i v i n g  

The low score f o r  " E f f i c i e n c y "  may i n d i c a t e  t h a t  

Polvmer S o l i d i f i c a t i o n  - The use o f  a polymer b i n d i n g  agent t o  
decrease t h e  l e a c h a b i l i t y  o f  t h e  o rgan ic  contaminants  i s  a l s o  

cons ide red  as a p o s s i b l e  a l t e r n a t i v e  s ince  t h e  a p p l i c a b l e  LDR 
standards a re  i n  t h e  form o f  contaminant l e v e l s  i n  an e x t r a c t .  Th is  
approach should work, b u t  i t  has n o t  been t e s t e d  on t h e  s p e c i f i c  
waste.  Polymer s o l i d i f i c a t i o n  rece ived  a z e r o  sco re  under 
"Secondary Waste" f o r  two reasons: f i r s t ,  t h e  process i n v o l v e s  t h e  

a p p l i c a t i o n  o f  hea t  which may d r i v e  o f f  v o l a t i l e s  causing t h e  o f f -  

gas t o  be o f  concern; and second, t h e  waste would l i k e l y  have t o  be 
p r e c o n d i t i o n e d  by s i z i n g  b e f o r e  i t  c o u l d  be s o l i d i f i e d .  Because o f  

t h i s  added comp lex i t y  and t h e  stage o f  development, i t  was assumed 

t h a t  t h i s  process c o u l d  n o t  be developed t o  a p r o d u c t i o n  s tage i n  
l e s s  t h a n  two years.  
because o f  i t s  ques t i onab le  r e l i a b i l i t y  i n  a c h i e v i n g  a non - leach ing  

waste fo rm f o r  o r g a n i c  contaminat ion.  

It was g i ven  a low sco re  f o r  " E f f i c i e n c y "  

S u D e r c r i t i c a l  E x t r a c t i o n  - T h i s  a l t e r n a t i v e  i n v o l v e s  t h e  use o f  a 

s u p e r c r i t i c a l  f l u i d  (CO, i n  t h i s  case) t o  e x t r a c t  t h e  s o l v e n t  
c o n t a m i n a t i o n  f rom t h e  f i l t e r  waste. 

t e s t e d  on some wastes, b u t  n o t  on f i l t e r  waste, t h e r e f o r e  i t  

T h i s  techno logy  has been 
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rece ived  a score o f  o n l y  s i x  under the f i rst  c r i t e r i o n .  E x t r a c t i o n  
produces a secondary w a s t e  t h a t  w i l l  r e q u i r e  a d d i t i o n a l  t rea tmen t  
w h i l e  the  t r e a t e d  f i l t e r s  r e t a i n  t h e i r  d e s i g n a t i o n  o f  l i s t e d  w a s t e .  

The technology i s  cons idered r e l a t i v e l y  s imple,  b u t  t a k i n g  i n t o  

c o n s i d e r a t i o n  i t s  s tage o f  t e s t i n g  on t h i s  p a r t i c u l a r  w a s t e ,  i t  i s  

assumed t h a t  i t  would take over  two years t o  g e t  t o  a p r o d u c t i o n  
sca le .  The a l t e r n a t i v e  r e c e i v e d  a low score i n  " E f f i c i e n c y "  because 
i t  does n o t  reduce waste volume and has n o t  y e t  proven t o  be 
r e l i a b l e  i n  a c h i e v i n g  t h e  necessary s o l v e n t  removal w i t h  t h i s  w a s t e  

stream. 

The r e s u l t s  o f  t h e  e v a l u a t i o n  show i n c i n e r a t i o n  t o  be t h e  most 

v i a b l e  a l t e r n a t i v e  f o r  t rea tmen t  o f  t h e  f i l t e r  waste. A p l a n  i s  

be ing  prepared t o  p u t  t h e  e x i s t i n g  F B I  i n t o  an o p e r a t i o n a l  mode. 

The o t h e r  a l t e r n a t i v e s  evaluated w i l l  con t i nue  t o  be cons ide red .  

Development o f  t h e  a l t e r n a t i v e s  w i l l  p r o v i d e  a sound backup f o r  

i n c i n e r a t i o n .  

6 .12.6 Schedule 

The schedule f o r  development a c t i v i t i e s  assoc ia ted  w i t h  a l t e r n a t e  

t rea tmen t  approaches f o r  t h e  f i l t e r  wastes a re  shown i n  Table 6 .12 .  

Al though t h e  F B I  s t a r t  up p l a n  i s  scheduled t o  be completed by t h e  

end o f  C Y  1989, t h e r e  i s  c u r r e n t l y  no firm schedule f o r  t h e  d e c i s i o n  

on whether or n o t  t o  implement t h e  p l a n .  Treatment a l t e r n a t i v e s  

w i l l  n o t  be pursued u n t i l  waste c h a r a c t e r i z a t i o n  r e s u l t s  a re  known. 

Cementation scored as h i g h  as i n c i n e r a t i o n  and w i l l  be developed 

f i r s t .  Should t h e  cemented waste f o r m  be unacceptable f o r  d i s p o s a l ,  

t h e  more r o b u s t  t rea tmen t  techno log ies  w i l l  be developed i n  FY 1992. 
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Table 6.12: Schedule for Filter Waste Activities 

1. Characterization of 

filter waste. keyim on 
TCLP for sdvenls and 
tree liquids. 

2. FBI Startup Plan 

3. Jot& k l t e r  Vitrification 
Bench Scale Tests 
A.N. 3.7.1.09.0018 

4. We1 Oxidation 
Lab Scale Tests 
A.N. 3.7.1.09.0002 

Bench Scale Tests 
A.N. 3.7.1.09.0002 

6. Polyrnir Solidification 
Bench Scale Tests 
A.N. 3.7.1.09.0022 

5. Cementation 

7. Supercritical Fluid 
Extraction 

(COZ D ~ c o ~ )  
Bench Scale Tests 
A.N. 3.7.1.09.0016 
P.N. 970007 

A.N. = Activity Number in 5 Yr Plan 
P.N. = Program Number lor Current Project 
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6.13 Fluorescent L i a h t s  

6.13.1 Generat ion Process 

Fluorescent 1 i g h t s  are used throughout the  uranium and p lu ton ium 
process ing areas of  RFP. I n  some areas o f  t h e  P lan t  t h e  l i g h t s  
become r a d i o a c t i v e l y  contaminated du r ing  use o r  a re  considered t o  be 
contaminated as a mat te r  o f  waste p o l i c y  when they a re  removed. 
these instances t h e  l i g h t  tubes o r  bu lbs  are  l o w - l e v e l  waste and the  
hazardous cons t i t uen ts  normal ly  found i n s i d e  q u a l i f y  them as 
hazardous waste. 
f o r  f u t u r e  d i s p o s i t i o n .  

I n  

The l i g h t  bu lbs are  crushed and s to red  i n  drums 

As a mixed low- leve l  waste, t h e r e  are  c u r r e n t l y  no o f f - s i t e  
t reatment,  s torage o r  d isposa l  f a c i l i t i e s  a v a i l a b l e  t o  accept t h i s  
waste. As of  October 1989, o n l y  one drum of t h i s  waste had been 
accumulated and annual genera t ion  r a t e s  are  expected t o  be about 0.4 
cubic  yards.  

6.13.2 Waste Charac te r i za t i on  

The f a c t  t h a t  normal f luorescent  l i g h t s  c o n t a i n  mercury i s  w e l l  
documented. One sample, analyzed f o r  mercury, us ing  t h e  EP T o x i c i t y  
t e s t  method, v e r i f i e d  t h a t  leachab le  mercury l e v e l s  were s u f f i c i e n t  
t o  r e q u i r e  t h e  waste t o  be des ignated as RCRA hazardous. 
no reason t o  suspect t h e  presence o f  any o t h e r  RCRA hazardous 
cons t i t uen ts .  The r e s u l t s  o f  t h e  s i n g l e  ana lys i s  a r e  as fo l l ows :  

There i s  

EP Tox ic  Observed Regulatory  
Metal - Limit (mq/l) 

Mercury 0.77 0.2 

Radiochemistry has n o t  been performed on t h e  f l uo rescen t  l i g h t  
waste; i t s  r a d i o l o g i c a l  c h a r a c t e r i z a t i o n  i s  based on process 
knowledge. The l i g h t s  a re  removed f rom contaminated areas o r  areas 
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o f  h igh po ten t i a l  f o r  contamination. Because of the rad ioac t i ve .  
const i tuents o f  concern (p r imar i l y  uranium and plutonium), i t  i s  
p o l i c y  t h a t  any waste coming from these areas be considered 
contaminated also. 

e 
6.13.3 Regul a tory  and Waste Form Requirements 

6.13.3.1 Waste Form Requirements f o r  Low-Level Waste Disposal 

I n  i t s  present form the f luorescent l i g h t  waste would l i k e l y  be 
acceptable f o r  disposal as low- level  waste (disregarding any 
RCRA requirements). There are some resp i rab le  f i n e s  associated 
with the mater ia ls  i ns ide  the bulbs, but  they are o f  such a 
minor quan t i t y  t h a t  acceptance c r i t e r i a  would probably not be 
exceeded. O f  course a f i n a l  determination would r e s t  w i t h  the 
disposal f a c i l i t y .  

6.13.3.2 Applicable Land Disposal Restr, ict ions (.LDR) 

The LDR regulat ions appl icable t o  the f luorescent l i g h t  waste 
are not  y e t  i n  e f f e c t .  The s p e c i f i c  c r i t e r i a  o r  l i m i t a t i o n s  
f o r  RCRA c h a r a c t e r i s t i c  waste have no t  y e t  been promulgated o r  
proposed. 
e x h i b i t s  the c h a r a c t e r i s t i c  o f  EP T o x i c i t y  f o r  mercury, i t  i s  
not y e t  covered by the LDR. However, the appl icable c r i t e r i a  
are scheduled t o  be i n  e f f e c t  by May 8, 1990. U n t i l  t h a t  time, 
the  waste could l e g a l l y  be disposed i n  a RCRA f a c i l i t y  i f  one 
were ava i l ab le  f o r  mixed waste. 

Since t h i s  waste i s  hazardous only because i t  

Although standards have not  yet  been s e t ,  f luorescent  l i g h t  
was te  could be impacted by f u t u r e  standards f o r  the fo l l ow ing  
waste code: 
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Concentrat ion L i m i t  
Character; s t i c  S e t  bv LDR 

DO09 TBD 

6 .13 .3 .3  Impact o f  R e s t r i c t i o n s  o r  Waste Form Requirements 

Impact uncer ta in  - I t  i s  a n t i c i p a t e d  t h a t  waste form 
requirements f o r  d isposal  as l ow- leve l  waste w i l l  no t  be a 
problem. However, t h e  impact o f  LDR a f t e r  May 8, 1990 are 
uncertain, as t h e  app l i cab le  standards have no t  y e t  been 
proposed. There i s  a p o s s i b i l i t y  t h a t  t h e  LDR w i l l  s imply ban 
t h e  d isposal  o f  wastes t h a t  e x h i b i t  any o f  t h e  RCRA hazardous 
c h a r a c t e r i s t i c s .  Should t h i s  occur, t h e  waste would have t o  be 
p u t  i n t o  a more s tab le,  l e s s  leachable form and i t  would no 
longer  be considered RCRA hazardous. Another poss i  b i l  i t y  would 
be t h e  s e t t i n g  o f  an e x t r a c t i o n  concent ra t ion  h igher  than the  
EP T o x i c i t y  l i m i t  which would a l l ow  waste s t i l l  q u a l i f y i n g  as 
hazardous t o  be disposed. 
f l uo rescen t  l i g h t  waste cou ld  poss ib l y  r e q u i r e  no a d d i t i o n a l  
t reatment  be fore  d isposal  . 

Depending on t h e  l i m i t  se t ,  t h e  

6.13.4 Treatment A l t e r n a t i v e s  

Since i t  i s  unce r ta in  whether t h e  f l uo rescen t  l i g h t  waste w i l l  
exceedhLDR standards, t h e  need f o r  t reatment  i s  a l so  uncer ta in .  EPA 
has n o t  y e t  publ ished BDAT t reatment  standards i n  t h e  LDR 
r e g u l a t i o n s  f o r  waste t h a t  i s  hazardous s o l e l y  because i t  exceeds EP 
T o x i c i t y  l i m i t s  f o r  metals. However, based on BDATs f o r  s i m i l a r  
ma te r ia l s ,  l i k e  sludges from t reatment  o f  e l e c t r o p l a t i n g  
wastewaters, s t a b i l i z a t i o n  o f  metals w i l l  be t h e  1 i ke ly  approach. 
P u r s u i t  o f  a s t a b i l i z a t i o n  method t h a t  cou ld  e l i m i n a t e  the  EP Toxic  

I '  ' c l a s s i f i c a t i o n  would s t i l l  be warranted. Th is  would s i g n i f i c a n t l y  
improve d isposal  op t i ons  by e l i m i n a t i n g  t h e  RCRA requirements, 
a l l ow ing  the  waste t o  be disposed as s t r i c t l y  l ow- leve l  waste. 

0 .  
, . . .  
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The treatment need f o r  t h i s  waste i s  s t a b i l i z a t i o n  t o  a less 
leachable form; s p e c i f i c a l l y  required Is the s t a b i l i z a t i o n  o f  the 
mercury component. 
meeting t h i s  need are two s o l i d i f i c a t i o n  processes (one u t i 1  i z i n g  
cement, the other  a polymer binder) and use o f  the microwave t o  

. provide a v i t r i f i e d  waste form. 

The treatment a l t e rna t i ves  t o  be considered i n  

6.13.5 Evaluation o f  A l ternat ives 
1 

Three treatment a1 ternat ives were evaluated against the c r i t e r i a  
described i n  sect ion 5.0 and the r e s u l t s  are shown i n  Figure 6.13. 
The treatment approaches and the r e s u l t s  o f  t h e i r  evaluat ion are 
discussed as fo l lows. 

po l  Ymer Sol i d i f i c a t  i on - The use of a synthet ic  b ind ing agent t o  
s o l i d i f y  the f luorescent 1 i g h t  waste received the second highest 
evaluat ion score. This technique should be capable o f  producing a 
stable waste form with low leachab i l i t y ,  however, i t  has not  been 
tested on the s p e c i f i c  waste. The s o l i d i f i c a t i o n  proeess should 
generate no secondary waste stream and received a h igh score f o r  
t h i s  c r i t e r i o n .  Although i t  i s  a r e l a t i v e l y  simple process, the 
stage o f  development, along w i t h  the necessary permits and approvals 
that would be required, combine t o  make the a v a i l a b i l i t y  o f  a 
p roduc t i oq  scale u n i t  between one and two years. The a1 t e r n a t i v e  
received a medium score f o r  "Ef f ic iency"  because waste volume i s  
increased s l i g h t l y ,  but  the r e s u l t i n g  waste form i s  an t i c ipa ted  t o  
be o f  good q u a l i t y ,  poss ib ly  b e t t e r  than through cementation. 

Cementation - This  a l t e r n a t i v e  received the highest evaluat ion 
score. L i ke  polymer s o l i d i f i c a t i o n ,  cementation should provide a 
stable waste form, but has not  been tested on the s p e c i f i c  waste. 
I t  also does no t  involve a secondary waste stream. Cementation 
scored higher than polymer s o l i d i f i c a t i o n  because i t  i s  already 

- 
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R n l o D r m n t  

S.con6rry 
WILIa  

k*UuUilfy 

Ef f rwmy 

TOTAL 

. .  

6 6 6 

4 4 0 

2 4 2 

2 1 2 

14 1s lo 
--- 

Flturr 6.13: Evaluatloa of the Ireatmaat Altrrnatlrer For Fluorercent Llghts 

Need: StrbIlIntloa of Matalr 

Effectiveness and Stage of OeveloDment 
Weighting Faklor = 3) 
4 = BDAT or equivalent as'demonstrated 

3 = Bench scale testmg complete, BDAT 

2 = In theory should be BDAT or equrvalent. 

1 = Low effectiveness, not expected to be 

in full scale testing 

or encouraging results of equivalency 

but no testing on waste 

wurvalent to 8DAT 

Availabilitv for Production 
Weighting Factor = 2) 
3 = Production ready in less than 1 year 
2 = Production ready in 1 to 2 years. 
1 = Producrion ready in greater than 2 years 

Secondary Waste Stream 
Weignting Factor = 2) 
2 = None generated or. at least, 

1 = Hazardous, but wh in  LDR 
0 = Hazardous and exceeas LDR 

none hazardous 

(treatment needeal 

Efficiency+ 
Weighting factor = 1) 
3 = High 
2 = Medium 
1 = Low 

wSubjectrve score faking into considerati n 

waste form. its camtat cost. ana Its overall 
rdiabili t y. 

its volume reaucrion caoability, quallty of ? final 
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being done at.the RFP and thus could be put into a production 
operation quicker. 
the resulting waste volume is increased (probably more than for 
polymer solidification) and the waste form is not considered as 
dense as with other a1 ternatives. 

V i  tri f i cat i on - Use of the microwave is being considered to produce 
a vitrified form. 
waste form, but has not been tested on the specific waste. 
received a zero under "Secondary Waste" because the mercury 
contaminants might vaporize during the process, generating an off- 
gas of regulatory concern. 
required and the permitting issues involved, it is expected that a 
production scale treatment could not be put into operation in less 
than two years. The vitrification alternative receive a medium 
score for "Efficiency". Although it develops the best waste form of 
the options considered, it also involves more complex, capital 
intensive equipment. The potential problem of mercury vaporization 
was also considered as an issue in the technology's ability to 
re1 iably achieve the treatment goal, stabilization of metals. 

It received a low score for "Efficiency" because 

This technique should be capable o f  a stable 
It 

Because of the additional testing 

6.13.6 Schedule 

The schedule for development activities associated with the 
treatment approaches for the fluorescent light waste are shown in 
Table 6.13. Testing of treatment a1 ternatives extends through 
FY 1991. The prlority for these activities are lower than for some 
of the other wastes because the volume of fluorescent light waste is 
relatively small. Cementation will be developed first. Should this 
waste form prove unacceptable, polymer solidification and/or 
vitrification will be developed in FY 1992. 

\ 
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Table 6.13: 

Solidification 
Cementation 
Bench Scale Tests 
A.N. 3.7.1.09.0012 

w 
0, 
v 

Polymer 
Bench Scale Tests 
A.N. 3.7.1.09.0012 

Vitrification 
Microwave 
Lab Scale Tests 
A.N. 3.7.1.09.0018 

.: . . .  

01 
- .  

. .  
. .  

. .  

(D- 

- _ _  
- _ _  - 

& .  - _ _  Schedule for Fluorescent Light - -- 

Waste Activities 
. .  
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FY 90 FY 91 

A.N. = Activity Number in 5 Yr Plan 
P.N. = Program Number for Current Project 
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The acid is a combination of two waste streams from the chemical 
milling process,within Building 444 at the RFP. In this process 
beryllium parts are chemically milled through use of an acidic bath. 
After chemical milllng, parts are placed in electropol ishing tanks 
which also contain an acidic solution. The spent milling and 
polishing solutions are then drained to a comnon sump tank and 
pumped to acid dumpsters outside of  the building. 

In most cases within the Plant, such solutions would be transported 
to the Building 374 wastewater treatment facility. 
neutralization of this waste using the existing aqueous waste 
treatment system, creates a gel-like material which plugs the 
system. Pending the development of an a1 ternate treatment approach, 
this waste has been accumulated in polyethylene drums for storage in 
cargo containers near Building 561. 
(8 cubic yards) had been accumulated and yearly generation rates are 
estimated at about two drums (0.6 cubic yards). 

However, 

As of September 1989, 30 drums 

6.14.2 Waste Characterization 

Limited stmpling has been performed on the acid waste. Most o f  its 
characterization can be based on process knowledge of the chemicals 
originally used to make up the contents of the tanks and the manner 
in which the materials were used. The chemical milling bath 
contains a mixture of 75% phosphoric acid, 3% sulfuric acid, and 
chromium trioxide. The electropol ishing tanks a1 so contain 
phosphoric acid. The solutions from each o f  the two steps in the 
process were sampled in 1987 as part of the Plant’s Waste Stream 
Identification and Characterization effort which was pub1 ished in 
April 1987. The samples were analyzed for the following parameters: 
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, '  @ E l  ectropol  i shi ng 
Sol u t i  on ' I  , . L  

. .  , 

I (  I 

4 .  

t :  I .  I 

, I  . . 
. . ,  . . .  RCRA Character is t ics  ' : '  

X 
X 

X X 
. x. X 

The a n a l y t i c a l  r e s u l t s  f o r  the parameters l i s t e d  above w i l l  be 
described i.n the ' fo l lowing paragraphs. 

I .  and process knowledge, EPA hazardous waste numbers t h a t  are 
a p p l i c a b l e , t o  t h i s  waste w i l l  be provided a t  the end o f  t h i s  
sect ion 1 

' 8 .  . ' X  
I .. . '  Co r ros i v i t y  ; ; :.: . .  

, , .  

:. ' ' :  Reac t i v i t y  
. .  EP Toxic Metals 

Rad i.ochemi s t r y  . .  
. -- 

, -  

Based on a n a l y t i c a l  r e s u l t s  
. .  

.; 

6.14.2.1 RCRA Character is t ics  

I Corrosi  v i t v  - Both so lut ions q u a l i f y  as RCRA corros ive w i t h  pH 
values l e s s  than 2.0 

R e a c t i v i t y  - The e lec t ropo l i sh ing  s o l u t i o n  was analyzed f o r  i t s  
r e a c t i v e  cyanide and s u l f i d e  concentrat ions ( d i f f e r e n t  than 
t o t a l  cyanide and t o t a l  s u l f i d e ) .  Reactive cyanide was 
measured a t  2,800 ppm wh i le  s u l f i d e  content was below the 
de tec t i on  l i m i t .  Since EPA has establ ished 250 mg HCN/kg as 
the a c t i o n  l e v e l ,  t h i s  waste would qua l i f y  as r e a c t i v e  because 
b f  i t s  cyanide concentrat ion. 
combination o f  low pH and cyanide presents a very hazardous 
condi t ion,  
gas bui ld-up has l i k e l y  occurred i n  the stored containers.  
Extreme caut ion should be used i n  deal ing w i t h  t h i s  waste. 

~ 

It should be noted t h a t  the 

Based on t h e  a n a l y t i c a l  r e s u l t s ,  hydrogen cyanide 

Toxic Metals - Both so lu t i ons  were analyzed f o r  EP Toxic 
metals. 
f o r  both samples: 

Provided below are a l l '  readings above de tec t i on  l i m i t s  

- -  
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EP Toxic Conce ntration (DD m) 
Electro~ol ishinq 

153 

. *  ! , '  

, 
. .  
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. .  . >  . .  ,:Arsenic ' , ' 5.0 1 '  
1 . 0 . '  , , " '  ' i .7 .49 1.90 

' .  Sel eni.um, ' .  1 .0  - 0.27 

* .  . .. 
' . ,'Chromium, .. ' 5.0 : .  .. 92,700 ' 85.0 

406 

,' Silver, .. , 5 . 0 .  . ' 16.9 - 
, , .  . .  
, ::,Lead ' . ' 5.0 ' ' . '. ' 71.9, 

. .  , ! '  

: .  
. I  

/ .  

' .  1 

' !  ' , I ,  

' .  ; 
, !  ' 

: 

6.14.2.2 Radiochemistry 

Radiochemistry was also performed on each of the two samples. 
The results are as follows: 

Concentration* (DCi/Ll 
Anal ys i s Acid Bath E1 ectroDol i shi nq 

I '  

Am-241 - 3.3  t/- 2.5 
U-233,234 14 +/- 18 - 
U-238 51 t/- 43 - 
Tritium - 110 +/- 220 

The plus or minus (+/-) values indicate the 95% confidence 
range for the reported values. 

6.14.2.3 Appl i cab1 e EPA Hazardous Waste Numbers 

Thelwo waste streams contributing to the acid waste have been 
described above on an individual basis. However, it is 
estimated that the streams contribute to the mixture in equal 
proportions and concentrations of the mixture can easily be 
estimated from measured values of the separate streams. Using 
this approach, reasonable assumptions can be made based on the 
1 imi ted analytical data. 

R C W  Characte ri st i c r  - The following RCRA characteristic 
. .  

numbers are applicable to the liquid acid waste: 
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. .  , . ,Hazardous Waste 
/i . 

. ,  

' . I' . .  ' ' I .  ' DO08 
' . Doll . , '  

5 ,  Corros i ve 
Reactive, 
EP Toxic for arsenic 
EP Toxic' for cadmium 
EP Toxic for chromium 
EP Toxic for lead 
EP Toxic for silver 

. .- 

PCRA Listed Wastes - The applicability o f  listed waste numbers 
to the acid waste is based almost entirely upon process 
knowledge. The process involved in generating this waste is 
basically an electroplating process. 
chemical etching and milling of aluminum from electroplating 
operations, but thereby infers that all other types of etching 
and milling are included. This coupled with the fact that a 
significant cyanide concentration was observed in the 
electropolishing solution, leads to the determination that the 
following RCRA hazardous waste codes are also applicable to the 
acid waste or any sludges resulting from its treatment: 

EPA specifically excludes 

Hazardous Waste 
Number DescrlPtion 

F006 Wastewater treatment sludges from 

F009 Spent stripping and cleaning bath 
solutions from electroplating 
operations were cyanides are used 

I el ectropl at i ng operat i ons 

\ 

6.14.3 Regulatory and Waste Form Requirements 

6.14.3.1 Waste Form Requirements for Low-Level Waste Disposal 

Because of its liquid nature, the acid waste does not meet 
waste form requirements for disposal of low-level waste. 
Treatment will be required before this waste can be disposed. 
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The appl icable Land Disposal R e s t r i c t i o n  i s  the C a l i f o r n i a  L i s t  
requirement, now i n  e f fec t ,  t h a t  p r o h i b i t s  the land disposal o f  
l i q u i d  hazardous wastes having a pH less  than o r  equal t o  two.  
The r e s t r i c t i o n s  t h a t  w i l l  impact the f u t u r e  d i s p o s i t i o n  o f  the 
ac id  waste are those associated with RCRA cha rac te r i s t i cs  and 
those f o r  e l e c t r o p l a t i n g  processes. Regulations f o r  
c h a r a c t e r i s t i c  wastes have not  y e t  been promulgated even f o r  
s t r a i g h t  hazardous waste, but  those t h a t  w i l l  be appl icable are 
as fo l lows: 

Character! s t i c  

DO02 
DO03 
DO04 
DO06 
DO07 
DO08 
DO1 1 

Concentration L i m i t  

TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

Restr i ,ct ions f o r  the e l e c t r o p l a t i n g  ser ies o f  waste numbers 
have already been set f o r  regular  hazardous wastes and i t  w i l l  
be assumed t h a t  they w i l l  remain unchanged for mixed wastes. 
The appl icable l i m i t s  have been establ ished w i t h  some i t e m s  i n  
terms o f  CCWE and others i n  CCW. I f  a nonwastewater exceeds 
the f o l l o w i n g  l i m i t s ,  i t  i s  r e s t r i c t e d  from land disposal :  

F006, F007, F008 and F009 
Cateaorv/Cons t i  tuen t Concentration (DDm) 

CCWE - Cadmium - Chromium 
0.066 
5.2 - Lead 0.51 - Nickel  0.32 - S i l v e r  0.071 

- Cyanides (Tota l )  590 
CCW 

- Cyanides (Amenable) * 30 
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low-Level W a s t e  D isDosal Reauirements - Unacceptable - I n  i t s  
cu r ren t  l i q u i d  cond i t ion ,  t h e  a c i d  waste i s  unacceptable f o r  
d isposal  as l ow- leve l  r a d i o a c t i v e  waste. Th is  i s  no t  t a k i n g  
i n t o  cons idera t ion  any a d d i t i o n a l  requirements l e v i e d  by RCRA 
regu la t ions .  
l i q u i d s ,  i t  would l i k e l y  meet l ow- leve l  waste form 
requirements. 

G a l  i f o r n i a  L i s t  P r o h i b i t  i o n s  - Unacceptable - The a c i d  waste i s  
c l e a r l y  unacceptable f o r  l a n d  d isposal  under t h i s  c r i t e r i a .  

RCRA Charac te r i s t i cs  (meta 1s  and co r r o s i v i t v l  - Impact 
unce r ta in  - Although LDR l i m i t s  have no t  y e t  been es tab l i shed 
f o r  these parameters, i t  i s  h i g h l y  u n l i k e l y  t h a t  t he  waste 
would be acceptable f o r  l and  d isposal  e x h i b i t i n g  i t s  present  
c h a r a c t e r i s t i c s .  

Were t h e  waste t o  be t r e a t e d  t o  remove f r e e  

I 

J1ect roDlat inq m d a r d t  - Unacceptable - The a c i d  waste has 
metal concent ra t ions  f a r  i n  excess o f  t h e  a l lowab le  l i m i t s  f o r  
e l e c t r o p l a t i n g  wastes even when us ing  t h e  EP method. To ta l  
cyanides and cyanides amenable t o  c h l o r i n a t i o n  have n o t  been 
measured, b u t  based on t h e  r e a c t i v e  cyanides, w i l l  a l so  exceed 
&e a l lowab le  concentrat ions.  

\ 

6.14.4 Treatment A l t e r n a t i v e s  

The s to red  i nven to ry  o f  a c i d  waste i s  p resen t l y  unacceptable f o r  
l a n d  d isposa l  ,based on i t s  l i q u i d  co r ros i ve  cond i t ion ,  
concent ra t ions  o f  heavy metals, and poss ib l y  concent ra t ions  o f  
cyanides. 
LDR regu la t i ons  f o r  waste t h a t  i s  hazardous because o f  EP T o x i c i t y ,  
r e a c t i v i t y  o r  c o r r o s i v i t y .  Wastes e x h i b i t i n g  these c h a r a c t e r i s t i c s  

EPA has n o t  y e t  pub l i shed BDAT t reatment  standards i n  the  
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may simply be banned f r o m  land d isposal ; , that  i s ,  the waste would 
have t o  be 'neutral  i red, the'cyanides desirbyed, and the metals 

The requirements t o  be met by treatment o f  t h i s  waste are threefo ld :  
I t  must be neutra l ized t o  remove i t s  corros ive 
character i  s t  i c ,  

(1) 

(2) Cyanide must be destroyed t o  remove the c h a r a c t e r i s t i c  o f  
r e a c t i v i t y  and t o  meet LDR requirements (pending the 
r e s u l t s  o f  cyanide analyses), and 

( 3 )  Heavy metals must be s t a b i l i z e d  t o  meet LDR requirements.. 

The a l te rna t i ves  t o  be eweluated a l l  include pretreatment o f  some 
type. One optlon i s  t o  then discharge t o  the e x i s t i n g  Bu i l d ing  374 
wastewater treatment process, the others invo lve more extensive 
pretreatment fo l lowod by s o l i d i f i c a t i o n  o r  v i t r i f i c a t i o n  o f  the 
r e s u l t i n g  sludge. Test ing on the ac id  waste has already shown t h a t  
n e u t r a l i z a t i o n  w i t h  l ime  el iminates the formation o f  the g e l - l i k e  
mater ia l  encountered when sodium hydroxide was used. 

Another opt ion i s  mater ia l  s u b s t i t u t i o n  i n  the waste  generating 
process. I d e a l l y  there should be some a1 ternate chemical 
composition f o r  the so lut ions i n  the two process tanks involved t h a t  
w i l l  serve the intended purpose and make d i r e c t  discharge t o  the 
wastewater c o l l e c t i o n  system viable.  
f u t u r e  generation o f  t h i s  problem waste stream. 
being pursued independently o f  the treatment opt ions f o r  the waste 
a1 ready generated. 

This would e l im ina te  the 
This opt ion i s  
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. .  
Four treatment 'alternatives were evaluated against the criteria 
described 'in section 5.0 and the results are shown in Figure 6.14. 
The treatment approaches and the results of their evaluation are 
discussed as follows. 

I 

N u t r a  lization. CN Treat ment. Discharae to Waste water Treatment - 
The acid would be neutralized with lime followed by the destruction 
of cyanide through the use of alkaline chlorination. The resulting 
wastewater would then be discharged to the wastewater treatment 
system in Building 374 where it would undergo a physical-chemical 
treatment (flocculation and precipitation) for the removal of 
metals. This treatment approach is essentially the BDAT for this 
type waste. Some successful testing has already been accomplished 
on both the neutralization step and cyanide destruction. The reason 
this alternative did not receive the highest score for 
"Effectiveness/Development" is because the existing treatment system 
in Building 374 is designed for the removal of radioactive metals 
not for maximum removal of EP Toxic metals. 
limitations on the treatment plant should help ensure that adequate 
removal efficiency is obtained. This alternative was given a zero 
on "Secondary Waste" because of the multiple steps necessary. 
A1 though waste specific testing is still required, treatment could 
likely be completed within one to two years. A high score was given 
for "Efficiency" because the option makes use of existing 
capabilities and essentially generates no residue since it is 
combined in the much larger volume of bypass sludge. 

However, discharge 

Pret reatment. CN Treatment, Cementation - The acid would be 
pretreated by neutralization, metal precipitation, and cyanide 
destruction. 
evaporator in Building 374 and the sludge would be cemented. 

The liquid would then be decanted off and sent to the 
This 
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T O T 4  

Effectiveness and Stage of Oevelooment 
Weighting Factor = 3 f  
4 = BOAT or equivalent as demonstrated 

in full scale testing 
3 = Bench scale testing complete, BOAT 

or encouraging results of equivalency 
2 = In theory should be BOAT or equmlent. 

but no testing on waste 
1 = Low effectiveness. not expected to be 

equivalent to BOAT 

3 1 1 3  2 1  

11 13 10 16 

Availability for Production 
(Weighting Factor = 2) 

3 = Production ready in less than 1 year 
2 = Production ready in 1 to 2 years 
1 = Production ready in greater than 2 years 

. 
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Secondary Waste Stream 
Weighhng Factor = 2) 

2 = None generated or, at least, 

1 = Hazardous. but wthin LDR 
0 = Hazardous and exceeds LDR 

Efficiency* 
Weighttng factor = 11 
3 = High 
2 = Medlum 
1 = Low 

+Subjectrve score taking into consideration 
Its volume reduction caoability. quality of final 
waste form. i ts caottal cost. and its overall 
reriaoility. 

none hazardous 

(treatment needed 
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process should work, but no t e s t i n g  ,has been performed on s t e p s  
o ther  than n e u t r a l i z a t i o n  and cyanide dest ruct ion.  This a1 t e r n a t i v e  
received a zero f o r  "Secondary Waste" because o f  the m u l t i p l e  s t e p s  
and waste streams generated. 
r e l a t i v e l y  simple steps and could be pu t  i n t o  a production mode 
w i t h i n  two years. 
the cemented waste form i s  much less  dense (more porous) than w i t h  
other  techniques i d e n t i f i e d .  

The process i s ,  however, made up o f  

It received a low score f o r  "E f f i c i ency "  because 

Q 

Pretreatment and V i t r i f i c a t i o n  - The pretreatment i n  t h i s  instance 
i s  s i m i l a r  t o  t h a t  described above f o r  cementation, but  the cyanide 
des t ruc t i on  step i s  el iminated. The p r e c i p i t a t e d  sludge i s  sent t o  
a microwave process f o r  v i t r i f i c a t i o n  where the cyanide i s  a lso 
destroyed. This process should work, bu t  no t e s t i n g  has been 
performed other  than neu t ra l i za t i on .  
some b e n e f i t  under "Secondary Waste" f o r  e l i m i n a t i n g  one o f  the 
process steps. However, t h e  use o f  the more complicated microwave 
process does extend the estimated product ion mode t ime schedule t o  
beyond two years. A h igh  score was given under "E f f i c i ency "  because 
the r e s u l t i n g  v i t r i f i e d  waste i s  a b e t t e r  form than achieved under 
the  s o l i d i f i c a t i o n  opt ions and the waste volume i s  l ess .  

This a1 t e r n a t i v e  was g iven 

, 

Pret reat .  CN Treatment- Polvmer Sol 1d1f icat ion - The pretreatment, 
i nc lud ing  cyanide destruct ion,  under t h i s  op t i on  i s  i d e n t i c a l  t o  
t h a t  aescr ibe above f o r  cementation. I n  t h i s  case the  sludge i s  
s o l i d i f i e d  through the use o f  a polymer b ind ing agent. This 
a l t e r n a t i v e  also involves m u l t i p l e  processing steps and waste 
streams which caused i t  t o  receive a zero under "Secondary Waste". 
It was g iven a lower score on " A v a i l a b i l i t y "  than was cementation 
because the  technology i s  no t  i n  use a t  RFP. 
s o l i d i f i c a t i o n  should produce a waste form t h a t  i s  l e s s  porous than 
cementation, so i t  was given a medium score under "E f f i c i ency " .  

. .  

The use o f  polymer 
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Pretreatment and discharge t o  the e x i s t i n g  wastewater treatment 
system received the highest score and w i l l ,  continue t o  be considered 
a v iab le  treatment approach. Each o f  the other a l t e rna t i ves  w i l l  be 
tested t o  determine i t s  ef fect iveness as backup. Development o f  the 
pretreatment process f o r  each o f  the technologies i s ,  o f  course, 
appl icable t o  the f i r s t  option. A backup a l t e r n a t i v e  i s  considered 
necessary i n  the event t h a t  unforeseen regulatory  concerns 
associated w i t h  discharging t o  the wastewater system should a r i s e  o r  
i f  i t  i s  determined t h a t  the 374 treatment p l a n t  i s  i n e f f i c i e n t  i n  
removing heavy metals. 

I '  

6.14.6 Schedule , 

The schedule f o r  a c t i v i t i e s  associated w i t h  treatment o f  the ac id  
waste a r e  shown i n  Table 6.14. Although not  s p e c i f i c a l l y  shown i n  
the schedule, a s i g n i f i c a n t  f a c t o r  i n  the schedule may be the 
development o f  a safe manner t o  destroy the cyanides i n  the waste i f  
th i s  i s  shown t o  be necessary. As mentioned e a r l i e r ,  the e x i s t i n g  
ana ly t i ca l  r e s u l t s  f r o m  the e lect ropol  i sh ing  so lu t i on  i nd i ca te  the 
waste w i l l  l i k e l y  have hydrogen cyanide gas b u i l d  up i n  the 
containers and w i l l  present a hazardous s i t u a t i o n  i n  any handling 
operations. 
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Table 6.14: Schedule for Acid Activities 

1. Characterize the waste 
to verily the need for 
cyanide treatment on 
this waste 

2. Cyanide Treatment, 
Production Scale 
lmplemen tat ion* 
A.N. 3.7.1.09.0024 

3. Pretreatment 
Lab Scale Tests 
A.N. 3.7.1.09.0024 

4. Solidification 
Lab Scale 
A.N. 3.7.1.09.00l2 

5. Vitrification 
Lab Scale 
A.N. 3.7.1.09.0021 

FY 90 FY 91 FY 92 

A.N. = Activity Number in 5 Yr Plan 
P.N. = Program Number lor Current Project 
*I1 required 

- .  . .  ..... . . . . . . . . . .  _.. .... . . . . . .  .C.. . . . . . . . .  .... . . .  
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6.15 .Comooslte Ch 
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6.15.1 Generation'Process 
. .  

Metal fabrication activities within Building 444 at RFP include work 
on composite materials. These composite metals normally consist of 

- stainless steel and depleted uranium; however, in some instances the 
urani urn may, be coup1 ed with a1 umi num, beryl 1 ium, or even copper. 
During machining operations on these composite metals, oils and 
solvents are applied to the stock material. 
the composite metal along wlth residues from the oils and solvents 
are all mixed as they are caught beneath the machining equipment. 
This part of the generation process is the same as that described 
for the metal chip waste, section 6.11. 
composite chips being put directly into drums for future disposition 
as with metal chips, they are taken to Building 447 for cementation. 
The cementation is necessary because of the pyrophoric nature of the 
uranium. (The composite chips are not compatible with the roasting 
process described in section 6.4.) The cementation procedure 

Cuttings or chips from 

Instead of the drained 

involves layering chips and a cement/water mix into drums and using 
a vibrator to mix the contents. The drums are then stored in 4ft by 
4ft by 7ft plywood boxes. 

As o f  September 1989, 106 cubic yards (25 full boxes and one half 
box) of the composite chip waste had been accumulated and future 
generation rates are expected to be 15.6 cubic yards per year. 

\ 

6.15.2 Waste Characterization 

Characterization of the composite chip waste depends primarily upon 
process knowledge. The composite metal being machined typically 
consists of depleted uranium, silver and stainless steel, but the 
stainless steel is sometimes replaced with aluminum, beryl1 ium, or 

- copper. The chips, also consisting of these metals, are 
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contaminated with cutting oil and solvents. 
a hazardous material or waste, but the solvents used ( l , l , l -  
trichloroethane and 1,1,2-trichloro-1,2,2-tri fl uoroethane) are 
subject to RCRA regulation once they have become a waste. Because 
of the nature of the waste, leachability of meta s may also be a 
concern. 

The cutting oil ' i s  not 

The cemented composite chips were sampled once as part of the Waste 
Stream Identification and Characterization effort in 1986. Provided 
below is a list of compound/parameter categories for which analyses 
were performed on that sample: 

Cateaorv of Analytical Da ta 

Semivolatiles 
Radiochemistry (tritium only) 
RCRA Characteristics 

Igni tabil i ty 
EP Toxic Metals 

, 

Each of the data categories listed above and the results of the 
sampling and analysis will be described in the following paragraphs. 
EPA hazardous waste numbers that are applicable to this waste, based 
on analytical results and process knowledge are also presented. 

6.15.2.1 Semivol atiles 
\ 

Only one semivolatile compound registered above detection 
limits (ADL) in the sample. 
di-n-butyl phthalate at a concentration of 190 ug/kg (or ppb). 

The single compound observed was 

6.15.2.2 Radi ochemi stry 

The radiochemistry results for tritium was 0.11 (t/- 0.22) 
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6.15.2.3 RCM Charac te r i s t i cs  
1 ,  

J a n i t a b i l i t y  - The s i n g l e  t e s t  f o r  i g n i t a b i l i t y  was negat ive 
showing a f l a s h  p o i n t  g rea ter  than 6OoC. 

Ep Toxic  Meta ls  - None o f  t he  EP Toxic metals were observed a t  
l e v e l s  above t h e  maximum concentrat ions se t  i n  40 CFR 261.24. 
Three metals were observed a t  de tec tab le  l e v e l s  bu t  d i d  no t  
i nc lude  s i l v e r .  However,, from process knowledge the  presence 
o f  s i l v e r  should n o t  be discounted based on t h i s  s i n g l e  sample. 
The th ree  metals observed were as fo l l ows :  

EP T o x i c i t y  Max i  mum 
'Metal - Concentrat ioq 

Arsenic 1.80 5.0 
Cadmi um 0.32 1 .o 
Lead 1.83 5.0 

6.15.2.3 App l icab le  EPA Hazardous Waste Numbers 

The hazardous waste numbers app l i cab le  t o  t h i s  waste are based 
s o l e l y  on process knowledge. The analyses performed on the  
s i n g l e  sample d id n o t  i d e n t i f y  any reasons t o  consider  the  
waste hazardous, bu t  analyses d i d  no t  de tec t  s i l v e r  and were 
n o t  performed f o r  v o l a t i l e s  which are t h e  o the r  suspected cause 
o f  t h e  hazardous designation. The presence o f  s i l v e r  and t h e  
l i s i i d  so lvents  would r e q u i r e  the  waste t o  have the  f o l l o w i n g  
des i  gnat ions  : 

Hazardous Waste 
Number Descr iDt ion  

DO1 1 EP Toxic  f o r  s i l v e r  
FOO 1 Waste contaminated w i t h  

ha1 ogenated so l  vents used f o r  
degreasing 
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a The composite chip waste is,also considered low-level 
radioactive waste primarily because of the presence o f  uranium 
in the composite material. 

6.15.3 Regulatory and Waste Form Requirements 

6.15.3.1 Waste Form Requirements for Low-Level Waste Disposal 

The composite chip waste as currently packaged and stored 
should meet normal low-level waste disposal facil ity acceptance 
criteria. 
the pyrophoric problem and leaves a physically stable waste 
form. 

The cementation process appears to adequately treat 

6.15.3.2 Applicable Land Disposal Restrictions (LDR) 

R Reauire ments now In-Place - The applicable LDR regulations, 
now in effect, are those established for the California List of 
wastes and for the Fool through F005 solvents. The California 
List restriction that is applicable bans the land disposal of 
non 1 iquids that exceed the following standard: 

Concentration Limit 
( d k q  Or DDm) ComDonent 

Halogenated organic 1,000 
\ compounds (HOC) 

The applicable FOOl through F005 standards are set in terms of 
CCWE for spent solvents. The standards can be found in the 
CCWE Table in 40 CFR 268.41 and provide two concentration 
limits for each of 25 solvents: one applicable to wastewaters 
and the second for other waste forms. 
only those suspected (from process knowledge) to be of concern 
for the composite chip waste: 

The following identifies 
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CCWE Concentration (ppm) 

0.41 
0.96 

f o o l  -F005 $01 vent - onwastewaters - 

1 , 1 , 2 - t r i c h l  oro- 

I 

, 1, 1, I - t r i c h l  oroethane 

1,2,2-tr i  f luoroethane 

fu ture LDR Reauirem- - Most r e s t r i c t i o n s  appl icable t o  mixed 
waste as wel l  as those f o r  the " f i n a l  t h i r d "  wastes are 
scheduled t o  go i n t o  e f fec t  Hay 8, 1990. 
" f i n a l  third" wastes are those associated w i t h  RCRA 
cha rac te r i s t i cs .  A1 though standards have not  yet been set, 
composite chips could be impacted by the fu tu re  standards as 
shown i n  the fo l lowing: 

Included i n  the 

Potent i a1 Concentration L i m i t  
Characteristic 

DO1 1 TBD 

6.15.3.3 Impact of  Res t r i c t i ons  o r  Yaste Form Requirements . 

Solvents - Impact uncertain - Knowledge o f  the process 
generating the composite chips leads t o  the conclusion t h a t  the 
current  waste form w i l l  l i k e l y  meet dfsposal requirements. It 
i s  u n l i k e l y  t h a t  wel l  drained composite chips w i l l  conta in  
s i g n t f i c a n t  residues of the l i s t e d  solvents i d e n t i f i e d  i n  the 
previous paragraph. This i s  due both t o  the physical  act  o f  
d ra in ing  and the evaporation o f  the more v o l a t i l e  solvent 
por t ions o f  the l i q u i d  mixture. However, i t  may be d i f f i c u l t  
t o  show t h a t  the LDR standards were achieved wi thout  d i l u t i o n  
o f  the cementation process. There should be no doubt t h a t  the 
1,000 ppm l i m i t  f o r  HOCs i s  not  exceeded. The ind i v idua l  
1 i m i t s  f o r  solvents are roughly three orders o f  magnitude 
small e r  and could, therefore, be a concern. Represent a t  i ve 

- 
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samples shou 
subjected t o  

d be taken o f  t he  s to red  composite c h i p  was'tes and 

t h e  TCLP f o r  spent so lvents .  

PCRA Characte r i s t i c s  (E P Toxic Meta ls1  - Impact unce r ta in  - The 
LDR standards f o r  t h i s  type of waste have n o t  been es tab l  ished 
and t h e  waste has n o t  y e t  been adequately charac ter ized  t o  
determine which o f  t h e  c r i t e r i a  would be app l icab le .  
Add i t i ona l  sampling and ana lys is  w i l l  i nc lude  these parameters. 

6.15.4 Treatment A l t e r n a t i v e s  

€PA has es tab l i shed i n c i n e r a t i o n  as t h e  BDAT f o r  s o l i d  waste 
contaminated w i t h  so lvents  a t  l e v e l s  above t h e  LDR standards. 
However, t h e  LDR has e s t a b l i  shed concentrat ion-based standards f o r  
Fool through FOO5 so lvents  r a t h e r  than r e q u i r i n g  a s p e c i f i c  
technology. Therefore, any technology n o t  s p e c i f i c a l l y  p r o h i b i t e d  
(such as d i l u t i o n )  may be used t o  meet t h e  app l i cab le  standards. I f  
leachable q u a n t i t i e s  o f  s i l v e r  o r  o the r  EP Toxic meta ls  are present, 
s t a b i l i z a t i o n  would be t h e  l i k e l y  BDAT. 

Although t h e  primary problem i d e n t i f i e d  w i t h  t h e  cemented composite 
c h i p  waste i s  due t o  t h e  suspected presence o f  so lvents ,  any 
t reatment  a l t e r n a t i v e  considered must be capable o f  dea l i ng  w i t h  t h e  
p y r o p t o r i c  na tu re  o f  t h e  depleted uranium. The i d e a l  t reatment  
o p t i o n  would be one t h a t  dest roys t h e  organics and ox id i zes  t h e  
depleted uranium t o  a non - ign i tab le  form. The a l t e r n a t i v e s  t h a t  are 
be ing considered inc l  ude inc ine ra t i on ,  v l  tri f i c a t i  on, and 
ex t rac t i on .  

6.15.5 Eva lua t ion  o f  A l t e r n a t i v e s  

Three t reatment  a1 t e r n a t i v e s  were evaluated against  t h e  c r i t e r i a  
descr ibed i n  s e c t i o n  5.0 and t h e  r e s u l t s  a re  shown i n  F igure  6.15. 
The t reatment  approaches and t h e  r e s u l t  o f  t h e i r  eva lua t i on  are 
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Flgurr 6.15 Evaluation of tho Treatment Altornativrr For Composite Chips 

: i  Need: Dastrudion of Organlu 

P *o 

, 

gffectiveness and Staae of Oevdoprnent 
Waightng Factor = 3) 
4 = BOAT or wurvalent as demonstrated 

3 f Bench scale testmg corndete. BOAT 

2 f In theory should be BOAT or equrvalent. 

1 = Low effectiveness. not emected to be 

in flrll scalo testing 

or encowaging r o u t s  of equivalency 

but no tesong on waste 

equrvalent to BOAT 

L 

Secondary Waste Stream 
Weighting Factor = 2) 

2 = None gmwated or. at least. 

1 = HaZardow. but mthin LOR 
0 = Hazardous and exceeds LOR 

nono hazardous 

Ureatmmt nooded 

Etficlency+ 
Wmghtmg factor = 1) 
3 = Hgh 
2 = Medium 
1 = Low 

*Subtactwe score takmg into considoration 
its volunn rbduction capability. quality ot final 
waste form. its capital cost, and i t s  overall 
retiabili ty. 

Availability for PfOdUCtlOn t 

Weighting factor = 2) 
3 = Proauction ready in less than 1 year 
2 = Proarction ready in 1 to 2 years 
1 = Production ready in greater than 2 years 
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discussed in the paragraphs that follow. 
for each' treatment alternative, the cemented waste form will require 
a pretreatment of grinding or crushing to be put into a form 
appropriate for the treatment. For the thermal treatment approaches 
this will likely be required in order to insure solvent mass 
transfer into the gas phase. To a lesser extent, it will help 
control the temperature of the processes; due to the extremely hot 
temperature of metal fires the amount of metal burning at any given 
time needs to be controlled. The pyrophoric nature of the metals 
will also make the grinding activity a difficult task and results in 

It will be assumed that 

all options being of high complexity. For generations of the 
composite chip waste after the treatment method is developed, it 
will be assumed that the cementation step before treatment will be 
eliminated. 

Jncineration - Incineration received a high score because it is 
considered the BDAT for this type waste and has been shown to work 
on a full scale. Incinerator does produce an ash that would likely 
require solidification before disposal and was given a two for 
"Secondary Waste". It is not a technology that could be put into 
production rapidly, particularly since the existing fluidized bed 
incinerator (FBI) would not normally be considered appropriate for 
this type waste. 
"Effiqency" because of its high capital costs in comparison to 
other a1 ternatives. 

It was, however, given a low score for 

Vi tri f i cat i on - The plasma arc technology is being considered under 
this alternative. It should be capable of destroying organics, 
eliminating the pyrophoric nature of the uranium, and providing a 
vitrified waste form. However, -it has not been developed through 
bench scale testing for this particular waste. Because destruction 
efficiency i s  ndt known at this time, it is assumed that the off-gas 
will be of' regulatory concern and the a1 ternative was given a two 
under "Secondary Was'te", The technology is fairly complex and 
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considering the stage o f  development, could not  be put i n t o  
production scale i n  l ess  than two years. 
scored l o w  because o f  the high c a p i t a l  costs o f  thJs system and 
because i t s  r e l l a b i l i t y  has not been proven. 

The "E f f i c i ency "  was a l s o  

Ex t rac t i on  - Two types o f  treatment are being considered: 
washing and s u p e r c r i t i c a l  f l u i d  cleaning using 1 i q u i d  carbon 
dioxide. Aqueous washing has been tested s u f f i c i e n t l y  on s i m i l a r  
types o f  metal chips t o  receive a score o f  12 on the "Effect iveness/ 
Development" element. L iqu ld  carbon d iox ide should work as w e l l  but 
has not  been developed. The nature o f  the treatment approach i s  
such t h a t  a secondary waste i s  produced t h a t  w i l l  r equ i re  addi t ional  
treatment whi le  the t reated composite chips r e t a i n  t h e i r  designation 
o f  a l i s t e d  waste. The chips would also r e t a i n  t h e i r  pyrophoric 
nature and requi re cementation. These technologies a r e  considered 
r e l a t i v e l y  simple and could be put i n t o  production i n  l e s s  than two 
years. *They received a medium score f o r  "E f f i c i ency "  because they 
invo lve f a i r l y  low c a p i t a l  costs and have shown promising r e s u l t s .  

aqueous 

The only technology c u r r e n t l y  being considered f o r  development t o  
t r e a t  composite chips a t  RFP i s  the ex t rac t i on  technologies. 
Aqueous cleaning i s  the favored technology because o f  experience. 
However, the e x t r a c t  f r o m  the l i q u i d  carbon d iox ide cleaning may be 
t rea tab le  by one b f  the thermal treatment technologies t o  achieve 
f u l l  d e s t h c t i o n  o f  l i s t e d  solvents. 

6.15.6 Schedule 

The schedule f o r  development a c t i v i t i e s  associated w i t h  a1 ternate 
treatment approaches f o r  composite waste chips are shown i n  Table 
6.15. It should be noted t h a t  the f i r s t  act ion o r  the schedule i s  
the cha rac te r i ra t l on  o f  cemented and non-cemented waste t o  b e t t e r  
determine what treatment i s  r e a l l y  necessary t o  put i t  i n t o  a 
disposable form, 
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Table 6.15: Schedule for Composite Chip Activities 

c. 
0, 
W 

- 

1. Characterization of 
composite chip was tf 
keying on TCLP for 
solvents and EP Toxil 
metals* 

2. Extraction and 
Cementation 

FY 90 FY 91 FY 92 

*Due to the pyrophoric nature of the materials involved, i t  may not be practical 
to perform leach tests. in which case lesting of a simulated waste may be 
appropria le. 

A.N. = Activity Number' in 5 Yr Plan 
P.N. = Program Number for Current Project 



6.16 Absorbed Oraanic Waste 

6.16.1 Generation Process 

S c i n t i l l a t i o n  f l u i d s  o r  c o c k t a i l s  are r o u t i n e l y  used i n  rad iochemist ry  
performed a t  t h e  RFP. I n  a d d i t i o n  t o  the  r a d i o a c t i v e  mater ia l  
involved, t h e  past  s c i n t i l l a t i o n  ma te r ia l  was considered hazardous, 
hence the  r e s u l t i n g  waste form being designated a mixed waste. The 
absorbed organic  waste was generated when spent s c i n t i l l a t i o n  c o c k t a i l  
was absorbed onto hydrated ca lc ium s i l i c a t e  i n  po lyethy lene b o t t l e s  
and then placed i n t o  a 55 g a l l o n  drum. 

The absorbed organic  waste i s  no longer  being generated s ince the  
s c i n t i l l a t i o n  f l u i d s  c u r r e n t l y  being used are  no t  hazardous. The 
cu r ren t  inventory  o f  t he  problem mixed waste i s  1.4 cub ic  yards o r  
f i v e  drums. 

6.16.2 Waste Charac te r i s t i cs  

Much o f  t he  cha rac te r i za t i on  o f  t he  absorbed organic waste i s  based 
on process and manufacturer suppl ied knowledge o f  t h e  o r i g i n a l  
components o f  t h e  waste. Since t h e  waste stream d i f f e r s  very l i t t l e  
from the  manufacturer's o r i g i n a l  ma te r ia l  u n t i l  i t  i s  added t o  t h e  
hydrated ca lc lum s i 1  i ca te ,  t h i s  type c h a r a c t e r i z a t i o n  prov ides 
excel lentk in format ion.  A t y p i c a l  s c i n t i l l a t i o n  f l u i d  waste was sampled 
i n  1987 as p a r t  o f  t h e  P lan t  Waste Stream I d e n t i f i c a t i o n  and 
Charac ter iza t ion  e f f o r t  which was pub1 ished i n  A p r i l  1987. However, 
t h e  s i n g l e  sample was analyzed on ly  f o r  i g n i t a b i l i t y  and 
rad iochemist ry .  Charac ter iza t ion  based on process knowledge and 
a n a l y t i c a l  r e s u l t s  w i l l  be discussed i n  t h e  f o l l o w i n g  sect ions;  EPA 
hazardous waste numbers app l i cab le  t o  t h e  waste w i l l  a l s o  be provided. 
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6.16.2.1 Process Know1 edge 

" . 

... ,. 

The scintillation fluid used was a PCS brand obtained through the 
Amersham Corporation. The Material Safety Data Sheet (MSDS) for 
the fluid identifies xylene and 2-ethoxyethanol as the hazardous 
constituents making up the original mixture. In a September 1989 
telephone conversation with the Technical Support Office of the 
Amersham Corporation, It was learned that the scintillation fluid 
as supplied was 60% xylene and 5% 2-ethoxyethanol. Since only 
a small amount of the radioactive material sample is added to the 
fluid, this characterization should be indicative of the waste 
mixture as it is added to the absorbent. 

6.16.2.2 Ignitability 

The single sample analysis results provided a flash point o f  less 
than 25OC ( 7 7 O F ) .  The MSDS of the original fluid indicates a 
flash point o f  about 29OC (85OF). 
appears to be well within the limit to be considered ignitable 
by RCRA definition. 

In either case, the material . 

6.16.2.3 Radi ochemi s try 

The results of the single set of radiochemistry analyses are as 
€01 1 ows : 

Analvsis 
PU-239 
Am- 24 1 
U-233,234 

. U-238 
Tritium 

Concentration 

At or near background 
At or near background 
At or near background 
28,000 t/- 1 , 000 pCi/ml 

71 t/- 18 pCi/g 

6.2.4 Appl icable EPA Ha rdous Waste Numbers 

PCRA Characteristics - There is no reason to suspect the absorbed 
organic waste is corrosive, reactive, o r  EP Toxic for metals or- 
. -  
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pesticides. The scintillation fluid does exhibit a very low flash 
point, but once absorbed onto hydrated calcium silicate it is no 
longer a liquid, thus it would have to be capable of causing a 
fire through friction to be considered an ignitable. However, 
additional s,ampling or inspection may be required to verify that 
no free liquids exists. The only RCRA characteristic that could 
be associated with the waste in liquid form is as follows: 

Hazardous Waste 
Number Pescri Dti o~ 

DO01 Ignitable 

PCRA Listed Wastes - Both of  the hazardous constituents in the 
scintillation fluid, xylene and 2-ethoxyethanol, can be listed 
solvents if their formulations when originally used meet the 
regulatory definitions. Spent xylene qualifies as an F003 waste 
if before use, the material is all xylene or all xylene and other 
F003 solvents. Xylene can also be an F003 waste if it is in a 
mixture that contains a total of 10% or more of any of the 
solvents listed in F001, F002, F004 or F005. 2-Ethoxyethanol 
qualifies as an F005 waste if by itself or in combination with 
any other F005 solvents or any FOO1, F002, F004 solvent equals 
10% or more of the original material before use. With these 
qualifications in mind, it can be determined that the 
scintillation fluid qualifies as neither an F003, nor an F005 
waste. The xylene only makes up 60% o f  the original mixture and 
it needs to make up essentially all o f  the material that i s  not 
another listed solvent. The 2-ethoxyethanol is only 5% of the 
original material and it needs to be 10% before the classification 
i s  applicable. 

- - -  
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6.16.3 Regulatory and Waste Form Requirements 

6.16.3.1 Waste Form Requirements f o r  Low-Level Waste Disposal 

Excluding any RCRA requirements, the absorbed organic waste  would 
l i k e l y  be acceptable f o r  disposal as low- level  waste  as long as 
the s c i n t i l l a t i o n  f l u i d  was adequately absorbed, and f r e e  1 iquids 
were no longer present. 

6.16.3.2 Appllcable Land Disposal Res t r i c t i ons  (LDR) 

LDR Reaul rements Now In-Plac e - The r e s t r i c t i o n s  on C a l i f o r n i a  
l i s t  waste and on FOOl through F005 solvents are c u r r e n t l y  i n  
e f f e c t  but  they are not appl icable t o  the absorbed organic w a s t e .  

Future LDR Reau lrements - Those s p e c i f i c  LDR standards o r  l i m i t s  
not  yet establ ished are scheduled t o  go i n t o  e f f e c t  May 8, 1990. 
The LDR standard t h a t  may be appl icable t o  the absorbed organic 
waste Is t h a t  establ ished f o r  i g n i t a b i l  i t y ,  D O O l .  

6.16.3.3 Impact o f  Res t r i c t i ons  o r  Waste Form Requirements 

Impact uncer ta in  - The on ly  LDR standard t h a t  may be appl icable 
t o  the absorbed organic waste ( tha t  f o r  D001) has ye t  t o  be 
establ ished, even f o r  s t r i c t l y  hazardous waste. 

6.16.4 Treatment A l te rna t i ves  

Assuming i t  has no f r e e  l i q u i d s ,  the absorbed organic waste should no 
longer q u a l i f y  as i g n i t a b l e  and the stored inventory should be 
acceptable f o r  disposal i n  i t s  present form as low- level  waste .  
A l te rna t i ve l y ,  i f  f r e e  l i q u i d s  are present, the waste i s  I g n i t a b l e  and 
c u r r e n t l y  banned from disposal 
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I n  sumnary, the only apparent treatment need f o r  t h i s  waste i s  t o  
e l iminate i t s  i g n i t a b i l i t y  cha rac te r i s t i c .  This could be accomplished 
through an i nc ine ra t i on  process, t h a t  would also destroy the organics, 
but the concern over the release o f  t r i t i u m  has discounted t h i s  option. 
The only treatment a1 te rna t i ve  cu r ren t l y  being considered i s  
s o l i d i f i c a t i o n .  

6.16.5 Evaluation o f  A l ternat ives 

The s ing le  treatment a l t e r n a t i v e  was evaluated against the c r i t e r i a  
described i n  sect lon 5.0 and the r e s u l t s  are shown i n  Figure 6.16. 
The treatment approach and the r e s u l t  o f  i t s  evaluat ion are discussed 
i n  the paragraphs t h a t  fo l low. 

Cementat la  - Cementation would be accomplished w i t h  a gypsum cement 
such as Envirostone which has shown t o  be r e l a t i v e l y  successful w i t h  
organic mater ia ls.  The a l t e r n a t i v e  was given a h igh score f o r  

- e f fect iveness f o r  t h i s  reason. I t  was a lso scored h igh f o r  "Secondary 
Waste" slnce no addi t ional  waste streams would be created. Because 
o f  the form i n  which the waste c u r r e n t l y  ex i s t s ,  some development w i l l  
be required t o  determine the best method i n  which t o  deploy the 
cementation process, o r  conversely, the best form i n  which t o  put  the 
waste so the cementation process can be deployed. However, the process 
should s t i l l  be possible t o  put  i n t o  product ion w i t h i n  two years. The 
a l t e r n a t i v e  received a low score f o r  "E f f i c l ency "  because waste volume 
i s  increased and cementation produces a r e l a t i v e l y  porous waste form. 

I However, i t  should be noted t h a t  treatment opt ions t h a t  would generate 
a bet ter ,  denser waste form genera l ly  invo lve heat and would increase 
the p o t e n t i a l  f o r  release o f  t r i t i u m  from the waste dur ing treatment. 

0. 

6.16.6 Schedule 

No a c t i v i t i e s  are c u r r e n t l y  planned f o r  development o f  addi t ional  
treatment f o r  t h i s  waste. The absorbed organic waste can be disposed . 
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I Flgure 6.16: Evaluatlon of the Trratment Alternatives For Pondcrctc 

Eft riency 

N e d :  Ellmlnatlon of Ignltablllty 

1 

TOTAL 2, 

E f f cctivenesS,and S taqe of Development 
Weighting Factor = 31 
4 = BOAT or equivalent as demonstrated 

3 = Bench scale testvlg complete. BOAT 

2 = In theory should be BOAT or equmlent. 

? = Low effectiveness. not expected to be 

in full scale testing 

or encouraging results of equivalency 

but no testing on waste 

equmlent to BOAT 

Availabilitv for Production 
Weighting Factor = 2) 
3 =  Production ready in less than 1 year 
2 = Production ready in 1 to 2 years 
I = Production ready in grpatef than 2 years 

Secondary Waste Stream 
Weignhng Factor = 2) 

2 = None gennated or. at least, 

1 = Hazardous, but wthin LDR 
0 = Hazardous and exceeds LDR 

Efficiency* 
Weighting Factor = 1) 
3 = High 
2 = Meaum 
1 = Low 

none hazardous 

(treatment needed) 

+Subjectwe score takrng into consideration 
its volume reduction capability. quality of final 
waste form. its cal ta l  cost. and its overall 
rcl'iability. 

195 



" , 

I '  , 

o f  i n  i t s  present form, once I t  i s  v e r i f i e d  t h a t  no f r e e  l i q u i d  e x i s t s  
and the waste no longer q u a l i f i e s  as i g n i t a b l e .  Addit ional  work w i l l  
be done i n  FY 1990 t o  v e r i f y  these parameters, and the  waste w i l l  be 
shipped as soon as possible a f t e r  the v e r i f i c a t i o n  i s  completed. 

- .  - 
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6.17 Electrochemical Millina (FCM) Sl- 
I 

6.17.1 Generation 'Process 

Building 881 at the RFP is a manufacturing and general support 
facility and one of the processes taking place in that facility i s  
described as micro-shaping. In this activity various metal parts, 
including uranium, are shaped through precision mechanical 
techniques and/or through electrochemical methods. The 1 ater 
approach, referred to as electrochemical mi 1 1  i ng (ECM) , generated a 
small amount of sludge that accumulated over the years. Clean out 
of this accumulation was responsible for the generation of the ECM 
sludge waste. 

ECM sludge is no longer generated as a mixed waste. The inventory 
currently awaiting disposition is only two cubic yards and is being 
stored in a single "Half-Box" which is being held on the 904 pad. 
Since this waste is mixed, there are no off-site facilities that 
take it for additional treatment or disposal. 

6.17..2 Waste Characterization 

The ECH sludge has not been sampled for radiological or hazardous 
constituent analysis; its characterization is based primarily on 
process Knowledge. The aqueous waste from the ECM process was 
sampled and analyzed as part of the Plant Waste Stream 
Identification and Characterization effort in 1986. These 
analytical results provide some indication of the contaminants that 
might be present in the sludge. The ECM wastewater was analyzed for 
igni tabi 1 i ty, corros i vi ty , reactivity, vol at i 1 es , and total met a1 s . 
The following paragraphs discuss the results of those analyses and 
how they may relate to the sludge waste. The applicable EPA 
hazardous waste numbers will be provided at the end of the 
discussion. 
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The wastewater was not ignitable (flash point greater than 6OoC)  and 
neither would the sludge be expected to be. 
high pH ( l Z . l ) ,  but not high enough to be considered corrosive; the 
sludge could be expected to be similar, but should be tested to . 
determine if it qualifies as corrosive. Analysis for reactive 
cyanide and sulfide (different than total cyanide or sulfide) were 
performed on the wastewater; cyanides were shown to be present in 
the water (at 622 ug/g) while sulfides were not. 
should be considered as containing cyanides, but needs to be tested 
for the appropriate forms (total and amenable to chlorination). 

The wastewater had a 

The ECM sludge 

The ECM wastewater was analyzed for volatiles, but only acetone was 
observed at levels above the detection limit (measured at 37 ppb). 
The sludge could also have trace amounts of volatiles present, but 
without further characterization it would probably be inappropriate 
to assume that listed solvents were present. 

The analysis o f  the wastewater for total metals indicated the 
presence of arsenic and chromium but not at concentrations high 
enough for the wastewater to be considered EP Toxic for either o f  
the metals. (The arsenic and chromium concentrations were 1200 ppb 
and 11 ppb, respectively.) 
materials could have concentrated in the sludge so tests for toxic 
metal5 will be required. 

It is quite possible that these types of 

Without further characterization the EPA hazardous waste numbers 
appl icable to the ECH sludge are assumed to be as follows: 

Hazardous Waste 
Numbe r PescriDtion 

f006- FOO9 Wastes from electroplating operations 

Further characterization may also determine that EPA waste numbers 
for some of the EP Toxic metals are also applicable. 

. .  . 
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6.17.3 Regulatory and Waste Form Requirements 

6.17.3.1 Waste Form Requirements f o r  Low-Level Waste Disposal 

The ECM sludge as c u r r e n t l y  packaged and s to red  would probably 
meet normal low-lev,el waste d isposal  f a c i l i t y  acceptance 
c r i t e r i a .  The o n l y  p o t e n t i a l  concern would be the  presence o f .  
f r e e  l i q u i d s .  V isual  inspec t ion  of t he  ECM sludge waste may be 
necessary t o  determine i f  any s i g n i f i c a n t  separat ion o f  1 i q u i d  
and s o l i d  has taken place. 

6.17.3.2 Appl icab le  Land Disposal R e s t r i c t i o n s  (LDR) 

t 

Since t h e  ECM sludge waste i s  mixed and i s  assumed t o  i nvo l ve  
no organic  contaminants, t h e  app l i cab le  LDR regu la t i ons  do n o t  
go i n t o  e f f e c t  u n t i l  May 0, 1990. The r e s t r i c t i o n s  associated. 
with t h e  PCRA c h a r a c t e r i s t i c s  may be app l i cab le  depending on 
the  r e s u l t s  o f  a d d i t i o n a l  sampling and analys is .  The LDR 
standards f o r  these wastes have n o t  y e t  been establ ished.  

' 

R e s t r i c t i o n s  f o r  the, e l e c t r o p l a t i n g  se r ies  o f  EPA hazardous 
waste numbers have a l ready been s e t  f o r  r e g u l a r  hazardous 
wastes and i t  w i l l  be assumed t h a t  they  w i l l  remain unchanged 
f o r  mlxed wastes. The app l i cab le  l i m i t s  have been es tab l i shed 
with"'some parameters i n  te rns  o f  CCYE and o thers  i n  CCW. I f  a 
nonwastewater exceeds t h e  f o l l o w i n g  l i m i t s ,  i t  i s  r e s t r i c t e d  
from l a n d  d isposal :  

I *  
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, .. . ' . .  ,6.'17..3.3 . Impact of Restrictions or Waste Form Requirements. ' .  

low-Level Waste D i sDosal Reaui re ments - No impact - Assuming 
the stored ECM sludge has no significant free liquid content, 
the waste would likely be acceptable for disposal as low-level 
radi oact 1 ve waste. 

PCRA Characteristics - Impact uncertain - Until the ECM sludge 
is sampled and analyzed it will be unknown which, if any, of 
the RCRA characteristics are applicable. 
addressing RCRA characteristics are also unavailable at this 
time. 

. 

The LDR regulations 

flectroDlatina Standards - Impact uncertain - It is likely that 
the ECM sludge will not meet the stringent concentration limits 
established for metals and cyanides in electroplating type 
wastes. However, until the waste is better characterized, the 
exact Impact I s  unknown. 

6.17.4 Treatment Alternatives 

The stored inventory o f  ECM sludge will likely be unacceptable for 
disposal as of Hay 8, 1990 because of its metal and cyanide 
concentrations. However, this is only speculation at this time 
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because the  waste has no t  been sampled and analyzed. EPA has no t  
y e t  publ ished BDAT treatment standards i n  t h e  LDR regu la t i ons  f o r  
waste that i s  hazardous because i t  exceeds EP T o x i c i t y  l i m i t s  f o r  
metals. Such waste may simply be banned from d isposal  which would 
r e q u i r e  t h e  metals t o  e i t h e r  be removed o r  s t a b i l i z e d .  For F006, 
F007, F008 and FOO9 wastes, EPA has es tab l i shed BDAT f o r  treatment 
as a l k a l i n e  c h l o r i n a t i o n  fo l lowed by p r e c i p i t a t i o n ,  s e t t l i n g ,  
f i l t r a t i o n ,  and s t a b i l i z a t i o n  o f  metals. However, t h e  LDR 
es tab l  i shes concentrat ion-based standards r a t h e r  than r e q u i r i n g  a 
s p e c i f i c  technology. Therefore, any technology n o t  s p e c i f i c a l l y  
p r o h i b i t e d  (such as d i l u t i o n )  may be used t o  meet t h e  app l icab le  
standards. With the  waste a l ready i n  a sludge form, t h e  on ly  
po r t i ons  o f  t h e  BDAT s t i l l  app l i cab le  are a l k a l i n e  c h l o r i n a t i o n  f o r  
d e s t r u c t i o n  o f  cyanides and s t a b i l i z a t i o n  o f  metals. 

Three t reatment  a1 t e r n a t i v e s  have been chosen t o  address poss ib le  
cyanides and leachable metals i n  the  ECM sludge a t  concentrat ions 
above t h e  LDR standards. The f i r s t  two a l t e r n a t i v e s  i n v o l v e  
pret reatment  o f  t h e  waste t o  des t roy  cyanide fo l lowed by 
s o l i d i f i c a t i o n .  The second a l t e r n a t i v e  i s  use o f  t h e  Jou le  mel te r .  

6.17.5 Evaluat ion o f  A l t e r n a t i v e s  . 

Three t reatment  a l t e r n a t i v e s  were evaluated against  t h e  c r i t e r i a  
descr ibed i n  sec t i on  5.0 and t h e  r e s u l t s  a re  shown i n  F igure  6.17. 
The treatment approaches and the ' resul  t o f  t h e i r  eva lua t i on  are 
discussed i n  t h e  paragraphs t h a t  f o l l ow .  

\ 

CN T reatment, Cementation - I n  t h i s  process t h e  sludge would be 
resuspended i n  water t o  a l l ow  cyanide d e s t r u c t i o n  through a1 kal i n e  
c h l o r i n a t i o n ,  dewatered, and f i n a l l y  cemented. Th is  approach should 
achieve t h e  des i red  r e s u l t s ,  b u t  i t  has n o t  been t e s t e d  on a bench 
scale. Because o f  t h e  m u l t i p l e  steps invo lved and t h e  i n t r o d u c t i o n  
o f  water, t h i s  approach was g iven a zero under "Secondary Waste". 
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Flgnre 6.17: Evaluation of the Treatment Altcmatlrcr For ECM Sludge 

Need: Cpnlde De6truc!Ion and Metal Stablllutlon 

Soeomrry 
m81r 0 I o  1 2  

Avadability 7 3 3 I I 

Effectiveness and Stage of Oevelooment 
Weighting Faeor = 3) 
4 = BOAT or equivalent as demonstrated 

3 = Bench scale testing complete. BOAT 

2 = In theory should be BOAT or equivalent, 

1 = Low effectiveness, not expected to be 

in full scale testing 

or encouraging results of equivalency 

but no testing on waste 

equivalent to BOAT 

Secondary Waste Stream 
Weighting Factor = 2) 

2 i= None generated or. at least, 

1 = Hazardous. but wthin LDR 
0 = Hazardous and exceeas LDR 

Efficiency+ 
Weighting factor = 1) 
3 = High 
2 = Medium 

none hazardous 

(treatment needed) 

1 = Low 

+Subjectwe score taking into consideration 
its volume reduction capability. quality of final 
waste form. its capital cost. and its overall 
reliablity. 

Availabilitv for Production 
Weighting Factor = 2) 
3 = Production ready in less than 1 year 
2 = Production ready tn 1 to 2 years 
1 = Production reaay in greater than 2 years 
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Because o f  the stage o f  development, the a l t e r n a t i v e  would l i k e l y  
take longer than two  years t o  put  i n t o  a production mode. 
opt ion received a l o w  score under "Eff iciency" because i t  increases 
waste volume and the r e s u l t i n g  cemented waste form i s  s t i l l  
considered ' to  be o f  poorer q u a l i t y  than fo rms generated f r o m  other 

The 

options. 

CN Treatment. Polvmer S o l i d i f i c a t i o n  - This opt ion i s  i d e n t i c a l  t o  
t h a t  described above w l t h  the exception t h a t  a polymer binder i s  
used i n  l i e u  o f  cement. The higher score f o r  "Ef f ic iency"  was due 
t o  the denser, b e t t e r  q u a l i t y  waste f o r m  t h a t  i s  generated. 

V i  tr i f i c a t i o q  - Use o f  the Joule m e l t e r  t o  achieve a v i t r i f i e d  was te  
form was evaluated. This process should work, but  has not been 
tested on a bench scale f o r  t h i s  waste. This opt ion received the 
highest evaluat ion score f o r  two reasons: 
dest ruct ion takes place as p a r t  o f  the mel t ing process so the sludge 
should not requ i re  pretreatment; and second, the r e s u l t i n g  waste 
form i s  considered t o  be o f  b e t t e r  q u a l i t y  than the other  opt ions 
and would l i ke l y  be o f  the smallest volume. This earned the 
a1 t e r n a t i v e  higher scores under "Secondary Waste" and "E f f i c i ency "  
respect ively.  The v i t r i f i c a t i o n  process received on ly  a two under 
"Secondary Waste" since i t  i s  thermal treatment and as such 
generates an of f -gas t h a t  could be o f  concern. 

f i r s t ,  cyanide 

\ 

6.17.6 Schedule 

The schedule f o r  development a c t i v i t i e s  associated w i t h  a l t e rna te  
treatment approaches f o r  the ECM sludge waste are shown i n  Table 
6.17. The key step on the schedule i s  the character izat ion e f f o r t  
t h a t  i s  requi red t o  determine the actual  treatment needs f o r  t h i s  
waste, Development e f f o r t s  w l l l  f o l l o w  accordingly. 
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Table 6.17: Schedule for ECM Sludge Activities 

! 
1. Characterization of 

waste keying on cyanides 
(total and amenable). 
TCLP for metals and 
possibly for solvents. 

2. Cyanide Treatment 
Full Scale Test 
A. N. 3.7.1.09.0024 

Solidification 

Bench Scale Test 
3. Polymer 

A.N. 3.7.1.09.0012 

4. Cement 
Bench Scale Test 
A.N. 3.7.1.09.0018 

Vitrification 
5. Joule Melter 

Bench Scale Tests 
A.N. 3.7.1.09.0018 

FY 90 

. .  

(D' 

A.N. = Activity Number in 5 Yr Plan 
P.N. = Program Number lor Current Project 



6.18 Cont-ted D i r t  Q 
6.18.1 Generation Process 

Excavation o f  areas t h a t  are contaminated w i t h  rad ioact ive mater ia ls 
and RCRA hazardous const i tuents generates contaminated s o i l  as a waste.  
Twelve (12) cubic yards of contaminated s o i l  waste has been generated 
through recent i nves t i ga t i ve  d r i l l i n g  a c t i v i t i e s  and i s  being stored 
i n  s i x  2 ft. by 4 ' f t .  by 7 ft. boxes ( re fe r red  t o  as h a l f  boxes). For 
est imat ion purposes, i t  i s  assumed t h a t  t h i s  waste w i l l  continue t o  
be generated a t  a r a t e  o f  about 3.6 cubic yards per year. This does 
not  include any major s o i l  excavation p ro jec ts  t h a t  may occur as a 
r e s u l t  o f  remedial o r  co r rec t i ve  actions. 

I ,  , 
I 

1 

e 

6.18.2 Waste Character izat ion 

The contaminated d i r t  waste has not  been sampled f o r  rad io log i ca l  o r  
hazardous const i tuent  analysis. However, based on knowledge o f  past 
p l a n t  operations, solvent contamination i s  ant ic ipated. The primary 
solvents which have been seen i n  remedial invest igat ions are carbon 
t e t r a c h l o r i d e  and t r ich loroethy lene.  Other solvents, as wel l  as 
plutonium contamination, are a lso expected. Without f u r t h e r  
character izat ion,  the €PA waste designations appl i cab le  t o  t h i s  waste 
are assumed t o  be: 

Hazardous Waste 
LhtL Number 

Contamlnated d l r t  FOOl through FOOS 

6.18.3 Regulatory and Waste Form Requirements 

6.18.3.1 Waste Form Requirements f o r  Disposal 

The contaminated s o i l  would l i k e l y  be acceptable f o r  disposal as 
low- levei  waste i n  i t s  current form. Nei ther f r e e  l i q u i d s  nor 
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fine particulate, the most common problems, should be issues with 
this waste. 

6.18.3.2 Applicable Land Disposal Restrictions (LDR) 

. . .  

The applicable LDR regulations, now in effect, are those 
established for the California, List wastes and for the F o o l  
through F005 solvents. The California List restriction that is 
applicable bans the land disposal o f  non liquids that exceed the 
following standard: 

Concentration Limit 
ComDone nt (mQ/kQ or DDm) 

Halogenated Organic 
Compounds (HOC) 1,000 

The applicable Fool through F005 standards are set in terms of 
CCWE for spent solvents. The standards can be found in the CCWE 
Table in 40 CFR 268.41 and provide two concentration limits for 
each of 25 solvents: one applicable to wastewaters and the second 
for other waste forms. Process knowledge of the waste does not 
allow the list of 25 solvents to be significantly narrowed. In 
referring to the CCWE Table, the concentrations for waste forms 
other than wastewater is the applicable category. 

6.18.3,3 Impact of Restrictions or Waste Form Requirements 

Impact uncertain - Sampling and analysis may indicate that 
concentrations o f  solvents in the contaminated dirt will be high 
enough that land disposal will be unacceptable. It i s  doubtful 
that the 1,000 ppm limit for HOCs will be exceeded, but the limits 
for individual solvents could definitely be an issue. 

' 
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6.18.4 Treatment Alternatives . . .  

If solvent levels in the contaminated dirt are above the LDR limits, 
EPA has established incineration as the BDAT for this type o f  waste. 
However, the LDR specify concentration-based standards for FOOI through 
f005 solvents rather than requiring a specific technology. Therefore, 
any technology not specifically prohibited (such as dilution) may be 
used to meet. the applicable standards. 

Assuming that radiological and solvent contamination are the only 
problems with this waste, the treatment need i s  either destruction, 
stabil iration, or removal o f  the organic contaminants. The treatment 
a1 ternatives being considered include incineration, two types of 
vitrification, several types of extraction to remove the solvent 
contamination, and ultra-violet (UV) ozonation. 

6.18.5 Evaluation o f  Alternatives 

five treatment a1 ternatives were evaluated against the criteria 
described in section 5.0 and the results are shown in Figure 6.18. 
The treatment approaches and the result of their evaluation are 
discussed as follows. 

.Incine rat ioQ - ,Incineration received the highest score of the 
alternative: being evaluated because it i s  considered the BDAT for 
this type waste and has been shown to work on a full scale. 
Incineration was given a two for "Secondary Waste" because it produces 
an ash that may require solidification before disposal. It i s  not a 
technology that could be put into production rapidly, particularly 
since the existing fluidized bed incinerator (FBI) would not normally 
be considered appropriate for this type waste. It was given a medium 
score for "Efficiency" because there would be 1 ittle volume reduction, 
but it i s  a proven, reliable technology. 
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Availability 

Efficiency 

TOTAL 

. .  
. .- 

2 2 1 2  2 6 

2 2 1 1 1 

18 12 9 12 17 

Figure 6.11: Evaluation of the Treatment Alternatives For Contaminated DIrt 

Need: Destruction of Organics 

cffecttveness and Staae of Devdopment 
h i g h t n g  factor = 3) 
4 = BDAT or equivalent as demonstrated 

3 = Bench scak tasting wmdete. BDAT 

2 = In theory should be BOAT or wvalent .  

Secondary Waste Stream 
Wmghting Factor = 2) 

2 = None gonerated or. at least. 

1 Hazardous. but mthin LDR 
0 = Hazardous and exceeds LOR 

h fr l l  scale tosting 

or encouragmg rrsulh of wuivalency 

none hazardous 

(treatment needed) 
but 110 trstlng on waste 

equivalent to BDAT 

Efficiency* 
Wwghting factor = 1) 
3 = Hgtl 

1 = Low effectkeness. not ewected to be 

2 f Medium 
1 = Low 

*SUbiectn!e score talung into consdoration 
its volume rwuctlon capability. quality of final 
waste form, its caoltal cost. and Its overall 
raiabili ty. 

Availability for Production 
Wecghting Factor = 2) 

3 f Production ready in less than 1 year 
2 = Probction ready in 1 to 2 years 
1 = Production ready in greater than 2 years 
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Vitrification - The vitrification approaches being pursued include 
both the Joule melter and microwave treatment. This treatment 
a1 ternative received the second highest score. Bench scale testing 
o f  the microwave system on radioactively contaminated waste has been 
accomplished at the RFP with promising results, but it has not been 
tested on the contaminated dirt. Development of the Joule melter i s  
at a similar stage. A concern with this technology is whether 
volatiles will be destroyed or released to the off-gas. It was assumed 
that the off-gas would not be a significant problem and vitrification 
was given a two for "Secondary Waste". This alternative produces a 
better waste form than incineration, but because of the questionable 
reliability in destroying organics it was also given a medium score 
under "Efficiency". A production scale microwave o r  Joule melter would 
likely take longer than two years. 

Extraction - ,Four types of extraction were considered under this 
alternative: steam stripping, air sparging, aqueous wash, and 
supercritical fluid using CO,. In each case the treatment would be 
designed to remove the solvent contamination from the dirt. By 
definition, the dirt would remain a listed waste (unless formally 
delisted) and the extraction media would then require additional 
treatment, Each of the techniques has promise, but none have been 
tested on the specific waste. As stated, each would involve a 
secondary waste stream that would require treatment thereby earning 
a zero for that element. Since testing has not been initiated and the 
technolog; would require the necessary permits, it is estimated that 
no production scale operation could be in place in less than two years. 
Because o f  the increased waste volume and the questionable re1 iabil ity 
in getting the contaminated dirt below LDR standards, extraction 
received a low score for "Efficiency". 

, 

YV Oronation - This treatment approach would require the dirt to be 
suspended in water prior to oxidation of organics through the use o f  
UV ozonation. This treatment approach has been tested with success 

- -  - . - _ _  - . -  

210 



I "  

' Q  

I " 

and received a nine for the "Effectiveness/Development" element o f  
the evaluation. The dirt would have to be dewatered prior to disposal 
and unless delisted, both the water and the dirt would still be 
considered listed waste under RCRA. For these reasons the option was 
given a zero under "Secondary Waste". As with most full treatment 
processes, it5is assumed that it would take longer than two years to 
reach a production scale. The alternative receive a low score for 
"Efficiency" because the waste volume is increased and the multiple 
steps' and waste streams would appear to reduce the reliability in 
achieving the desired waste form. 

Cementation - The use o f  cement to achieve the desired waste form 
received a high evaluation score. This technology would normally be 
considered the appropriate technology for stabilization of loose 
material such as dirt, but no testing has been performed on this 
particular waste to determine its effectiveness on organic 
contaminants. However, until characterization is performed, the extent 
of organic contamination is also unknown; if LDR standards are already 
being met, cementation may be appropriate, as necessary, to achieve 
a disposable waste form. This alternative scored higher than others 
evaluated for the "Avail abil i ty" criterion because treatment i s a1 ready 
being performed at the RFP under RCRA Interim status on other wastes 
and improved techniques could likely be put into operation in less than 
a year. Cementation does have limitations as noted by its receiving 
the l'owest score under "Efficiency". It increases the waste volume 
significantly and may be sensitive to changes in the waste 
characteristics. 

The technologies for treatment of the contaminated dirt waste currently 
being considered for additional testing at the RFP are cementation, 
both types of vitrification, supercritical fluid extraction using CO,, 
and UV ozonation. At the present time, the possibility of developing 
another Incinerator for use at the RFP is considered small and i s  not 
identified in the schedule. 

21 1 

. .  . .  I 



6.18.6 Schedule 

The schedule for development activities associated with a1 ternate 
treatment approaches for the contaminated dirt are shown in Table 6.18. 
No development specific to this waste i s  planned until characterization 
indicates treatment i s  needed. Cementation scored highest among 
treatment alternatives being considered for RFP operation, and will 
be considered first. Should more robust treatment be required as a 
result o f  TCLP analysis, development will proceed expedjtiously. 

- - . . . - . . . .. . . - .. . _. - ~~ . ~ -~ - - - - -  - . . . . - .~ . . . . - . . . . . . . . .. . . 
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Table 6.18: Schedule for Contaminated 

-1 
1. Characterization of waste. keying 

on TCLP lor solvents and possibh 
tor EP Toxic metals 

Vitrilicat ion 

Bench Scale Tests 
A.N. 3.7.1.09.0004 

2 Microwave 

3. Joule Melter 
Bench Scale Test 
A.N. 3.7.109.0018 

Extractlon 
4. Supercriticid Fluid 

KO? Decod 
Bench Scale Tests 
A.N. 3.7.1.09.0016 
P.N. 970007 

VOC Destruction 

Lab Scale Tests 
A.N. 2.5.1.09.0001 

Solidification 
5. Cementation 

Bench Scale Tests 
A.N. 3.7.1.09.0012 

5. WOzonation 

Dirt Activities 

FY 90 

A.N. = Activity kmber in 5 Yr Plan 
P.N. = Program Number lor Current Project 

I 
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6.19 Cu to f f  S l &  

6.19.1 Generation Process 

Bu i l d ing  889 has served as a decontamination f a c i l i t y  f o r  cleaning 
( p r  i m a r  i 1 y steam c l  ean i ng ) rad i o l  og i c a l l  y con t ami na t ed equ i pmen t a t  
RFP. Equipment was brought i n t o  Bu i l d ing  889 from var ious l oca t i ons  
i n  the p lan t  and du r ing  the c leaning process, wastewater drained t o  
a f l o o r  d r a i n  and then t o  a sump fo r  eventual conveyance t o  the 
wastewater treatment f a c i l i t y .  C u t o f f  sludge waste i s  mater ia l  t h a t  
was found under decontamination equipment i n  Bu i l d ing  889 when the 

, equipment was removed. 

During decomnissioning a c t i v i t i e s  on Bu i l d ing  889, c leaning equipment 
was removed and sludge materJal which accumulated over a per iod o f  
time, was found i n  the  c o l l e c t i o n  system. Cement was added t o  the 
sludge t o  absorb f r e e  l i q u i d  and the mixture was placed i n  plywood 
boxes w i t h  other  c lean up debris (concrete and p ip ing ) .  These boxes 
are being stored awai t ing f i n a l  d i s p o s i t i o n .  The estimated volume o f  
waste i s  10 cubic yards. Cutof f  sludge i s  no t  expected t o  be generated 
i n  the future.  

6.19.2 Waste Character izat ion 

The sludge . i s  made o f  mater ia ls washed o f f  o f  equipment brought i n t o  
B u i l d i n g  889 f o r  decontamination. The type o f  equipment cleaned var ied 
g r e a t l y  but included such items as motors and la thes.  I n  add i t i on  t o  
r a d i o l o g i c a l  contaminants, the equipment cleaned could be expected t o  
conta in  o i l s ,  greases, rust, metal chips and gr indings. Items such 
as l a t h s  l i k e l y  contained c u t t i n g  o i l s  and l i s t e d  solvents. During 
the Waste Stream I d e n t i f i c a t i o n  and Character izat ion e f f o r t  i n  1986 
and 1987, the sump where cleaning water was c o l l e c t e d  was sampled and 
analyzed. The r e s u l t s  ind icated reasonably h igh l e v e l s  o f  organic 
solvents. Cu to f f  sludge, t reated w i t h  cement, was sampled and analyzed 

8 
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f o r  t o t a l  metals, vo la t i les , .  rad iochemis t ry  and pH i n  January 1988. 
The r e s u l t s  o f  t h a t  sampling event w i l l  be presented i n  the  f o l l o w i n g  
sec t ions  and the  app l icab le  EPA hazardous waste numbers are a lso  
presented. 

a 
6.19.2.1 Metals 

The s i n g l e  sample analyzed f o r  meta ls  prov ided t h e  f o l l o w i n g  
r e s u l t s :  

Metal 
A1 umi num 
Antimony 
Arsenic 
Barium 
Bery l  1 i um 
Cadmi um 
Cal c i  um 
Chromium 
Cobal t  
Copper 
I r o n  
l e a d  
Magnesium 
Manganese 
Mer cu r y  
Molybdenum 
N icke l  
Pot ass i um 
Sel e n i  um 
S i  1 v e r  
Sod i um 
St ron t ium 
T i tan ium 
Vanadi um 
Zinc 

6.19.2.2 V o l a t i l e s  

Conce n t r a t  i o n  (DD rnl 

6,016.0 
41 

6 .8  
176.2 

8,900 
31 

14,731.7 
306.4 

205.3 
26.448.9 

Not Detected 

1 ; 500 
2,727.5 

227.8 
1 .o 

27.8 
238.6 

3,600 
<1 .o 

6.2  
2,394.4 

46.0 
<1 .o 

Not Detected 
463.8 

The ws sludge sample was analyzed f o r  34 d i f f e r e n t  v o l a t i l e  
compounds. Only 12 o f  those compounds were observed a t  l e v e l s  
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above detection. The volatijes,,observed and their concentrations , ! 1 1 . 1 , ' .  

I ! . ,  . I , , A ' , ! : ; !  j 
: I  > : . . . . I .  

. I  . .  
. .  . I .  

are as , I  fol 1 ows : 
. h . .  ' 

I .  ' 

. .  
I .  

Anal vte Concent ration D D b l  

Acetone 38 
2-Butanone 11 
Carbon Tetrachloride - 9  
1 , 1-Dichloroethene 17 
1, 2-Dichloropropane 357 
Ethyl benzene 1 1  
Methyl ene Chloride 32 
Tetrachloroethane 33 1 
To1 uene 44 
1, 1, 1-Trichloroethane 19 
Trichl oroethene 1 1  
Tofal Xylenes 34 

6.19.2.3 , Radiochemistry 

The single sample of bypass sludge was analyzed for gross alpha 
with a result of (3.9 t/- 0.2) x lo3 pCi/g. 

6.19.2.4 pH 

The sample was measured to have a pH of 8.86. 

6.19.2.5 ,Applicable EPA Hazardous Waste Numbers 

The cutoff sludge waste is an accumulation of materials cleaned 
off of many kinds of equipment from various plant processes. As 
such, the waste could be contaminated with various types of 
hazardous constituents. Based on the activities involved at the 
RFP and the way the waste was generated, the RCRA characteristics 
suspected are EP Toxic metals and solvents are the RCRA listed 
wastes that may be present. The results o f  the single sampling 
event support these suspicions. The specific EPA hazardous waste 
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numbers t h a t  may be appl4cable t o  the  c u t o f f  sludge w a s t e '  a r e  
I !  

descr ibed i n  t h e  paragraphs t h a t '  f o l l ow .  

PCRA C h a r a c t e r i s t i c s  - Cutof f  sludge w i l l  q u a l i f y  as a 
c h a r a c t e r i s t i c  hazardous waste depending on the  r e s u l t s  o f  
a n a l y t i c a l  t e s t s  performed on the  ma te r ia l .  The s p e c i f i c  
a n a l y t i c a l  t e s t  requ i red ,  t he  EP T o x i c i t y  t e s t ,  has not been 
performed, b u t  based on t o t a l  meta ls  analyses, t h e  f o l l o w i n g  EPA 
hazardous waste numbers may be appl i cab1 e: 

Hazardous Waste 
, Numbe r Descr iDt ion  

DO04 EP Toxic f o r  Arsenic  
DO0 5 EP Tox ic  f o r  Barium 
DO06 EP Toxic f o r  Cadmium 
DO07 EP Toxic f o r  Chromium 
DO08 EP Toxic f o r  Lead 
DO09 EP Toxic  f o r  Mercury 
DO1 1 EP Toxic f o r  S i l v e r  

It i s  very  u n l i k e l y  t h a t  arsenic ,  barium, mercury, and s i l v e r  w i l l  
exceed t h e  maximum concentrat ions,  cons ider ing  t h e  EP T o x i c i t y  
ana lys i s  method and the  d i l u t i o n  t h a t  occurs when t e s t i n g  s o l i d  
samples. However, sampling and ana lys i s  f o r  t h e  above metals,  
us ing  t h e  E x t r a c t i o n  Procedure (EP), w i l l  be necessary t o  make 
t h e  f i n a l  determinat ion.  
\ 

PCRA L l s t e d  Wastes - The types o f  so lvents  used w i t h i n  the  RFP 
i n  a d d i t l o n  t o  t h e  p o s s i b i l i t y  o f  smal l  amounts o f  e l e c t r o p l a t i n g  
ba th  res idues  being cleaned o f f  o f  equipment, causes t h e  f o l l o w i n g  
l i s t e d  wastes t o  be suspect: 
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Hazardous Waste 
'Number 

FOOl 

I F002 
F003 
F005 
F007 

F008 

F009 

I '  

f 

r i  D t  i on 
' . , I S  . 

, ., 

Spent halogenated solvents 

, Spent halogenated solvents 
' Spent non-halogenated solvents 

Spent non-halogenated solvents 
Spent cyanide p l a t i n g  bath 

solut ions from e lect rop lat ing 
P l a t i n g  bath residues 

from e l  ect rop l  a t  i ng where 
cyanides are used 

Spent s t r i p p i n g  and cleaning 
bath so lut ions f r o m  
e lect rop lat ing where cyanides 
are used. 

used i n  degreasing 

A l l  but  two o f  the v o l a t i l e s  detected i n  the c u t o f f  sludge are 
solvents l i s t e d  under F001, FOO2,  F003, o r  F005. Since the exact 
source o f  those hazardous const i tuents  a r e  unknown, the 
conservative approach i s  t o  assume they are from 1 i s t e d  sources. 
The presence o f  F007, F008 o r  FOO9 waste i s  speculat ive a t  best. 
I f  cyanide i s  no t  detected i n  the sludge, i t  can probably be 
assumed t h a t  none o f  the F007 through FOO9 l i s t e d  wastes are 
present. 

6.19.3 Regulatory and Waste Form Requirements 

6.19.3.1 Waste Form Requirements for Low-Level Waste Disposal 
\ 

Cutof f  sludge would l i k e l y  be acceptable i n  i t s  present form f o r  
disposal as low- level  waste. This presumes t h a t  the add i t i on  o f  
cement el iminated a l l  f r e e  l i q u i d s  and l e f t  no unacceptable 
quan t i t y  , o f  f i n e  pa r t i cu la te .  Should e i t h e r  f a c t o r  present a 
problem t o  the u l t ima te  disposal f a c i l i t y ' s  c r i t e r i a ,  addi t ional  
condi t lon ing o f  the waste may be required. 
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6.19.3.2 Applicable Land Disposal Rest r ic t ions (LDR) 
$ 1  

I 1 '  

LDR Reauirements Now In-Place 2 The appl icable LDR regulat ions 
now i,n e f f e c t  are those establ ished f o r  the C a l i f o r n i a  L i s t  o f  
wastes and f o r  the FOOl through F005 solvents. The C a l  i f o r n i a  
L i s t  r e s t r i c t i o n  t h a t  appl ies, bans the land disposal o f  non- 
1 iqu ids t h a t  exceed the fo l l ow ing  standard: 

Concentration L i m i t  
ComDonent (ma/kca o r  D m l  

Halogenated Organic 
Compound (HOC) 1,000 

The appl icable FOOl through FOO5 standards a r e  set  i n  t e r m s  o f  
CCWE f o r  s p e c i f i c  spent solvents and can be found i n  40 CFR 
268.41. The regu la t i on  provides two concentrat ion l i m i t s  f o r  
each o f  25 solvents: one appl icable t o  wastewaters and the second 
t o  o ther  waste forms. Solvents detected i n  the s ing le  c u t o f f  
sludge samples are shown w i t h  t h e i r  appl icable LDR l i m i t s  as 
fo l lows: 

CCWE Concentrat ion (ppm) 
FOOl-FO05 SO l v e n t  - non wastewater - 

Acetone 
2-Butanone ( o r  Methyl 

Carbon Tetrachlor ide 
Ethyl  benzene 
k t h y l e n e  Chlor ide 
Te t rac h l  oroet  hane 
To1 uene 
1, 1, l -Tr ich loroethane 
T r i c h l  oroethene 
Xylene 

Ethyl  Ketone) 

0.59 

0.75 
0.96 
0.053 
0.96 
0.05 
0.33 
0.41 
0.091 
0.15 

fu ture LOR Reauir- - Most r e s t r i c t i o n s  appl icable t o  mixed 
waste as w e l l  as those f o r  the " f i n a l  t h i r d "  wastes a r e  scheduled 
t o  go I n t o  e f f e c t  May 8, 1990. Included I n  the " f i n a l  t h i r d "  
wastes are those associated w i t h  RCRA cha rac te r i s t i cs .  A1 though I 
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standards have not  yet been se t ,  c u t o f f  sludge could be impacted 
by these fu tu re  standards as shown i n  the fo l lowing: 

Potent i a1 Concentration L i m i t  
Charac te r i s t i c  S e t  bv LDR 

I 

DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
Doll 

TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

Another set  o f  LDR standards t h a t  may be appl icable t o  the cu to f f  
sludge are those associated w i t h  e l e c t r o p l a t i n g  a c t i v i t i e s .  
These standards have already been set i n  the form o f  CCW and CCWE 
f o r  regu la r  hazardous waste. Assuming the numerical standards 
w i l l  remain the same f o r  mixed waste, wastes exceeding the 
fo l lowing standards are p roh ib i t ed  from land disposal : 

F007, F008 and FOO9 Concent r a t  i on (ppm) 
CateaorvKonst l tuent - on wastewater - 

CCWE 
0.066 
5 . 2  

Cadmi um 
Chrqmlum (Total)  

, Lead 0.51  
Nickel  0 .32  
S i  1 ver 0.072 

ccw 
Cyanides (Total)  590 
Cyanides (Amenable) 30 

\ 

6 .19 .3 .3  Impact o f  Res t r i c t i ons  o r  Waste Form Requirements 

-sal Reaulrementf - Impact u n l i k e l y  - I n  i t s  
current  fonn, c u t o f f  sludge would l i k e l y  be su i tab le  f o r  disposal 
as low- level  waste. Respirable f i n e s  should not be a problem 
considering the manner i n  which the waste was generated and the 
add i t i on  o f  cement should e l iminate the f r e e  l i q u i d  problem. 

\ 
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Solvents - Impact unlikely - The’cutoff sludge must be sampled 
and analyzed using the TCLP method to determine for certain 
whether the F O O l  through F005 solvent standards can be met. 
Total volatile analyses indicated only tetrachloroethane at level s 
higher that the LDR’s CCWE limit and this is comparing a total 
analysis t o  an extraction method (TCLP in this case). Therefore, 
LDR limits for individual solvents should not be exceeded and 
the 1,000 ppm limit for HOCs should also be met quite easily. 
But again, to be certain, the waste should be analyzed f o r  
halogenated semi-volatiles. 

Q 

El ec t roDl at i ncl Waste - Impact uncertain - Until the cutoff sludge 
is analyzed for cyanides, it will be uncertain whether these 
standards are even applicable. Should cyanides be present, the 
waste wi 1 1  undoubtedly exceed the a1 1 owabl e concentration for 
metals. 

PCW c haracterlstics (EP Toxic Metal sl - Impact uncertain - The 
LDR standards for this type of waste have not been established, 
and the waste has not yet been characterized to determine which 
of the criteria would be applicable. However, it is assumed that 
the sludge will exceed the EP Toxicity limits for some metals. 

6.19.4 Treatment Alternatives , 

Analyses for CCWE solvents and total semi-volatiles would be required 
t o  determine i f  cutoff sludge is now acceptable for land disposal. 
However, in the future cutoff sludge will possibly be unacceptable 
because o f  concentrations o f  EP Toxic metals. . EPA has not yet 
published BOAT treatment standards in the LDR regulations for waste 
that exceeds EP Toxicity for metals. It’s possible that land disposal 
of RCRA characteristic waste in general will be prohibited. As another 
.possibility, basedon BDATs for slmilar _ _ _ _ _  wastes, a limit may be set - -  and _ _ _ _  - 
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s t a b i l i z a t i o n  o f  metals may be the  recomnended approach t o  achieve the 
l i m i t .  I 

. .  

. .  
U n t i l  f u r t h e r  cha rac te r i za t i on  i s  accomplished, i t  w i l l  be assumed t h a t  
s t a b i l i z a t i o n  o f  metals and des t ruc t i on  of organics are needed f o r  the  
c u t o f f  sludge waste. The treatment a1 te rna t i ves  t o  be considered 
inc lude  two s o l i d i f i c a t i o n  methods (cementation and polymer 
so l  i d i  f i c a t i o n )  ,two v i t r i f i c a t i o n  methods (Joule me1 t e r  and microwave) , 
and inc ine ra t i on .  

6.19.6 Eva1 ua t  i on o f  A I  t e r n a t  i ves 

Four treatment a1 t e r n a t i v e s  were evaluated against  t h e  c r i t e r i a  
described i n  sec t i on  5.0 and t h e  r e s u l t s  a re  shown i n  F igure 6.19. 
The treatment approaches and t h e  r e s u l t  o f  t h e i r  eva lua t ion  are 
discussed as fo l lows.  

Ceme n t a t  i oq - The use o f  cement t o  s o l i d i f y  t h e  c u t o f f  sludge waste 
would appear t o  be a v i a b l e  approach except f o r  t he  poss ib le  presence 
o f  organics i n  t h e  waste. Cementation i s  no t  cons ider  a r e l i a b l e  
method t o  t i e  up organ ic  ma te r ia l s  i n t o  a non-leachable form. It does 
however e l im ina te  any secondary waste streams and scores h i g h  i n  t h a t  
a rea .  Since t reatment  o f  t h i s  waste i s  o f  r e l a t i v e l y  low p r i o r i t y  
because o f  i t s  small volume, even t h i s  simple process i s  assumed t o  
take ovePtwo years t o  reach a produc t ion  mode. The o p t i o n  rece ived 
a low score f o r  " E f f i c i e n c y "  because i t  increases t h e  waste volume, 
and has quest ionable re1  l a b i l i t y  i n  s a t i s f a c t o r i l y  p revent ing  the  
leach ing  o f  organic  solvents. 

Polvmer S o l i d i f i c a t i o n  - Use o f  a polymer b ind ing  agent scored h igher  
i n  "Effectiveness/Development' because It i s  considered t o  have b e t t e r  
p o t e n t i a l  f o r  reducing l e a c h a b i l i t y  o f  organics, bu t  i t  has no t  been 
tes ted  on t h e  s p e c i f i c  waste. It was g iven a zero f o r  "Secondary 
Waste" because the  process temperature may v o l a t i l i z e  organics. L i ke  _ _  
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Flgure 6.19: Evaluation of tho Troatmant Altornatltas For Cntoff Sludge 

S K o m r y  
Walt. 1 4 1 0  

6 2 

1 1 

14 9 

Anllaklity 

Ellicmncy --- 
TOTAL 

I 

Need: Slablllzatlon of Metals 

I 2 0 

2 2 

2 3 
-- 

12 17 ! I  

cffectlveness and Staac of Develooment 
Wmphting Factor = 3) 
4 = BDAT or equrvalent as demonstrated 

in frll scale testing 
3 = Bench scale testing tomplete. BOAT 

01 encouragvlg results of equivslency 
2 = In theory should be BDAT or eourvalent. 

but no testlng on waste 
1 = Low effectneness. not expected to be 

eauivalent to BDAT 

Availability for Production 
Wmgnting Factor = 2) 

3 = Production ready in less than 1 year 
2 = Proaction ready in 1 to 2 years 
1 = Production ready in greater than 2 years 

Secondary Waste Stream 
W6ghting Factor = 2) 
2 = None generated or, at least. 

1 = Hazardous. but within LDR 
0 = Hazardous and exceeds LDR 

v nono harardous 

(treatment needed 

Efficiency* 
Mmghting Factor = 1) 
3 = Hgh 
2 = Medium 
1 = Low 

*Subjective score taking into consideration 
its voRjrm riauciion cipaklity, kat i ty  ot final 
waste form. its caDIta1 cost. ana its overall 
reliability. 
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, :  Q cementation, i t  i s  estimated t h a t  i t  would take longer than t w o  years  
t o  get  t o  a production l e v e l  operat ion. .  The a l t e r n a t i v e  was given a 
low score f o r  "Ef f ic iency"  because the volume i s  increased and because 
o f  the po ten t i a l  need f o r  o f f -gas contro l .  

V i  tr i f 1 cat  i on - Both the Joule melter and the microwave a r e  
technologies being considered under t h i s  a l t e rna t i ve .  Both should be 
capable o f  destroying organics and prov id ing a v i t r i f i e d  waste f o r m  
f o r  the s t a b i l i z a t i o n  o f  metals. However, ne i the r  technology has been 
tested w i t h  c u t o f f  sludge. Because the dest ruct ion e f f i c i e n c y  o f  
organics i s  not  known a t  t h i s  time, i t  i s  assumed t h a t  the of f -gas w i l l  
be of some concern and the a l t e r n a t i v e  was given a two under "Secondary 
Waste". I n  both cases the technology i s  reasonably complex and could 
not be put  i n t o  production i n  l ess  than two years. The "E f f i c i ency "  
was given a medium score because the re1 i a b i l  i t y  o f  destroying organics 
i s  uncertain, but the r e s u l t i n g  waste form i s  o f  h igh q u a l i t y .  

Jnc inerat ioq - Inc ine ra t i on  was given the highest evaluat ion score 
because i t  i s  considered the BDA f o r  dest ruct ion o f  organics and i s  
a proven technology. However, i t  was a lso given a zero f o r  "Secondary 
Waste" because generates a res due t h a t  w i l l  undoubtedly requ i re  
addi t ional  treatment t o  s t a b i l i z e  the heavy metals. I t i s  assumed t h a t  
I nc ine ra t i on  o f  c u t o f f  sludge could be done i n  the e x i s t i n g  f l u i d i z e d  
bed inc ine ra to r  (FBI) ,  although wastes such as t h i s  have not been 
inc inerated i n  the past a t  RFP. As w i th  the other  technologies, i t  

i s  s t i l l  assumed t h a t  f u l l  production would be a t  l e a s t  two years away. 
I nc ine ra t i on  received a h igh score f o r  "E f f i c i ency "  because i t  i s  a 

proven, r e l i a b l e  technology t h a t  can put  the waste i n t o  a form t h a t  
should be e a s i l y  s o l i d i f i e d .  

The r e s u l t s  o f  the evaluat ion scored i n c i n e r a t i o n  the highest a1 though 
i t  does have some l i m i t a t i o n s  and the F B I  has not normally been 
considered f o r  t h i s  type o f  waste.  There are also no current  plans 

' t o  develop other i nc ine ra t i on  c a p a b i l i t i e s  a t  RFP. Therefore, 
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Q treatment alternatives that did not score as high as incineration must 
also be evaluated. Both types of vitrification and both types of 
solidification will be considered for future testing at the RFP. 

6.19.6 Schedule 

The schedule for development activities associated with alternate 
treatment approaches for cutoff sludge are shown in Table 6.19. No 
development i s  planned pending characterization results. Cementation 
scored very high and will be developed as required. Should the 
cemented form prove unacceptable for disposal, vitrification and 

n FY 1992. polymer solidification technologies will be developed 
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I Table 6.19: Schedule for Cutoff 
Sludge Activities 

1. Perlorm additional 
characlerizalid on the 
waste. keying on TCLP 
lor solvents. EP Toxic 
metals. semi-volatiles. 
and cyanides (total and 
amenable to drlorimtiod 

2. FBI Startup Plan 

Vitrification 

Bench Scale Tests 
A.N. 3.7.1.09.0004 

3. Microwave 

4. Joule Melter 
Bench Scale Test 
A.N. 3.7.1.09.0018 

Solidilication 
5. Cementation 

Bench Scale Tests 
A.N. 3.7.1.0910012 

6. Polymer 
Bench Scale Tests 
A.N. 3.7.1.09.0012 

FY 90 

A.N. = Activity Numbec in 5 Yr Plan 
P.N. = Program Number for Current Project 

' 
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6.20 Summarv o f  Waste Streams 

Table 6.20 provides a summary of pertinent information for each o f  the 
individual wastes streams discussed in this chapter. As can be seen i n  
the table, several RCRA Hazardous Waste Numbers are involved in the waste 
streams, but the treatment needs can be summarized, for the most part, as 
destruction o f  organics and stabilization of metals. 

, 

- -. . . . . . - . ~ . -  . . . . - - . 
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Waste 

1. Pond Sludge 
and I 

Pondcrete 

2. N i t r a t e  
S a l t  and 
Sal t c r e t e  

N 
N 
Q, 

3. Bypass 
S 1 udge 

4. Roaster 
Oxide 

5. FBI O i l  

6. Combu,s t i b l  e 

7. Lead 

Generation 
Rate 

JCu YdlYrl 

3,396*' 

600** 

216 

None 

23 
(4,704 

g a l  1 
41 

20.4 

TABLE 6.20 

SUMMARY OF WASTE STREAM INFORMATION 

Treatment Needs t o  Achieve a 
Amount 

i n  Storage 
(Cu Ydl 

9,4i2 

2,204 

483 

107 

143 
(28,965 

g a l  1 
153 

30.4 

- 

OisPosable Haste Form 
Appl icable RCRA Des t ruc t i on  S t a b i l i z a t i o n  

HW Numbers o f  Orqanicy o f  Metals Other 

0002, 0006, 
F001, F002, 
F003, F005, 
F006, F007, 
F009 

0001, F001, 
F002, F003, 
F005, F006, 
F007, F009 

0004, 0006, 
DO07, 0008, 
0009, 0011, 
F001, F002, 
F003, F005 

F O O l  

0001, 0008, X 
F001, F002, 
F003, F005 

F001, F002, X 
F003, F005 

0008 

X 

X 

X 

M i  t r a t e  
des t ruc t  i o n  

None 
an t i c ipa ted  

Possible 
s t a b i l i z a t i o n  
o f  res  i due 

X Recycl ing  

*' 
** Rate o f  generat ion through October, 1991. 

This on l y  inc ludes new generat ions of n i t r a t e  s a l t ,  t he  r a t e  o f  generation goes up t o  2,484 if the 
amount o f  sa l  t c r e t e  scheduled t o  be reworked i s  included. 



e 
TABLE 6.20 

SUMMARY OF WASTE STREAM INFORMATION 

Waste 

8.  PCB Waste 

9.  FBI  Ash 

10. B e r i l l  ium 
oust 

11. Metal Chips 
h) 
N 

Io 12. F i l t e r s  

13. F1 uorescent 
Ligt i ts 

14. Acid 

15. Composite 
Chips 

16. Absorbed 
. Organic 

Waste 

Generation h u n t  

JCu Yd/Yrl (Cu Yd) HW Numbers 
Rate i n  Storage Applicable RCRA 

i 

None 38 F001, F002 

None 11.5 FOO 1 - F005, 
0004-001 1 

1 .o 0.8 PO1 5 

0 . 3  3.0 FOOl 

0 . 3  3.0 Fool-FOO5 

0.4 0.3 0009 

0 .6  8 .0  0002-0004, 
0006-0008, 
Doll, F006, 
F009 

15.6 

None 

106 FOO 1 

1.4 000 1 

Treatment Needs t o  Achieve a 
DisDosable Waste Form 

Destruct ion S tab i l i za t i on  
o f  Orqanics o f  Metals Other 

X 

X 

X 

X 

. x  
X 

X 

X 

E l  iminat ion o f  
i g n i  tab i  1 i t y  

Neutral i z a t  ion, 
cyan i de 
destruct  ion, 
and 
pretreatment by 
f l occu la t i on  
and 
p r e c i p i t a t i o n  



Waste 

17. ECM :Sludge 
I -  

18. Contami- 
nated Dirt 

19. Cutoff 
N S1 ud,ge w 
0 

TABLE 6.20 

SUWRY OF WASTE STREAM INFORMATION 

Treatment Needs t o  Achieve a 
Genera t 1 on Amount DisDosable Waste Form 

Rate i n  Storage Appl icable RCRA Destruction Stabi l izat ion 
(CU Yd/Yrl (Cu Ydl HW Numbers of Orqanlcb o f  Metals Other 

None 2 F006- F009 

X F O O l  - F005 3.6 12 

None 10 0004-0009, 

FOO 1 - F003, 
F005-FO09 

D o l l ,  

X Cyanide 
destruct i on 

X 

I 



7 .O CONCLUSIONS/SUMMARY 

The preceding sec t i on  presented a waste-by-waste d e s c r i p t i o n  o f  t h e  problem 
low- leve l  mixed wastes, t h e i r  c h a r a c t e r i s t i c s ,  t h e  d isposa l  c r i t e r i a  
app l i cab le  t o  them, t reatment  a l t e r n a t i v e s  t o  meet t h a t  c r i t e r i a ,  and an 
eva lua t i on  o f  those t reatment  a l t e r n a t i v e s .  Each waste s e c t i o n  concluded w i t h  
a d e s c r i p t i o n  and schedule.of  events t h a t  represent  t h e  nex t  s tep  i n  working 
towards the  implementat ion o f  successful  t reatment  technologies.  As  a summary 
o f  those i n d i v i d u a l  f i n d i n g s  t h e  r e s u l t s  w i l l  be presented I n  terms o f  t he  
steps t h a t  a re  scheduled. The wastes app l i cab le  t o  each o f  t h e  ac t i ons  w i l l  
then be shown. 

7.1 Waste Cur ren t l y  Meeting Disposal  Requirements 

Several o f  t he  l ow- leve l  mixed waste streams have a l ready  been accepted 
f o r  d isposa l  by NTS; o thers  appear t o  meet app l i cab le  LDR and waste form 
requirements i n  t h e i r  c u r r e n t  cond i t i on .  
s i t u a t i o n  needs a d d i t i o n a l  c h a r a c t e r i z a t i o n  t o  v e r i f y  t h e  assumptions 
t h a t  support  t h a t  conclusion. The a d d i t i o n a l  LDR standards t h a t  go i n t o  
e f f e c t  on Hay 8, 1990 w i l l  a l s o  change t h e  a c c e p t a b i l i t y  o f  a number o f  
t h e  wastes streams, o r ,  i n  cases where standards have n o t  y e t  been 
promulgated, make t h e i r  a c c e p t a b i l i t y  unknown. 
sumnarired by waste stream as fo l lows:  

I n  most cases, t h e  l a t t e r  

Th is  i n fo rma t ion  i s  

\ Current1 y Prov i s i on s*l A f t e r  
Yaste %rea m A€URmk 9n AcceD tance 5/8/90 

1. 
2 .  
3 .  
4 .  
5 .  
6 .  
7 .  
8. 
9 .  

Pondcrete 
Sal t c r e t e  
Bypass S1 udge 
Roaster Oxide 
FBI O i l  
Combust i b l  es 
Lead 
PCBs 
FBI Ash 

Yes 
Yes 
Yes 
Yes 
No 
No 
Yes 
NO 
Yes , 

1 No 
1 Unknown 

192 Unknown 
2 Unknown 

No 
No 

Unknown 
No 

1 9 2  Unknown 
10. Bery l l i um 'Dus t  Yes 1 Unknown 

12. F i l t e r s  Unknown 
13. F1 uorescent L i g h t s  Yes 1 Unknown 

-.& . -.. .- ~ - .. -.I 1.. .. Metal- c.hi.ps - ~. ~. . -!hknoW? .~ ~ - - ..-. ~ . . .... .Un~noCJii.- Unknown . -. 
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14. Acid No 
15. Composite Chips Unknown 
16. Absorbed Organic Yes 
17. ECM Sludge Yes 
18. Contaminated Dirt Unknown 
19. Cutoff Sludge Yes 

No 
Unknown 

1 , 2  Yes 
2 Unknown 

Unknown 
1,2 Unknown 

*1 Provisions: 1. No free liquids and/or no fine particulate 
2. Additional analytical characterization supports 

assumpt i ons made 

7.2 Waste Characterization Requirements 

Several of the low-level mixed waste streams had inadequate waste 
characterization to be certain of the applicable disposal criteria. 
Assumptions were made, but sampling and analysis is required to verify 
those assumptions or to determine if other criteria must be considered. 
The waste streams requiring additional characterization and the minimum 
analyses that appear necessary are as follows: 

Reauired Anal Yses 
TCLP TCLP EP Toxic Free Total & Amenable 

Waste 

Pondcrete 
Sal tcrete 
Bypass S1 udge 
Roaster Oxide 
Combustibles 
FBI Ash 
Metal Chips 
Fi 1 ters 
Acid 
Composite Chips .2 
Absorbed Organic 
ECM Sludge 
Contaminated DjJrt 
Cutoff Sludge 

*1 

\ 

MetalsSolventsMetalsLiauids Cyanides 

X X 
X 

X 
X 
X 

x 
X 

X 

X X 
X 

X 

X X 

X X 
X 

X 
X 

X 
X 

X 

X 
X 

X 

X 

*1 Bypass sludge should also be inspected/ analyzed for fine particulate 
*2 A determination of ignitability must also be made for this waste 
*3 Cutoff sludge should also be analyzed for semi-volatile contaminants 
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The analyses shown are those that appeared to'be necessary to complete or 
finalize the waste form requirements for disposal. Schedules for the 
individual waste stream activities indicated the above analyses being 
performed for the existing inventory of stored waste before the end o f  FY 
1990. Other parameters should also be considered to provide a better 
overall description of the waste. Wastes streams that continue to be 
generated should periodically be sampled and analyzed to insure the 
existing characterization data remains applicable. 

Q 

7 .3  Stabi 1 i zation/Sol idification 

Many of the problem low-level mixed waste streams can possibly be put 
into a disposable form by solidifying the waste into a less leachable 
matrix. The non-thermal methods being considered to accomplish this are 
through the use of cement or polymer binders. 
binders does involve heating, but for these purposes is not considered a 
thermal treatment.) Development of these treatment capabilities 
invariably require testing samples of the waste with various recipes of 
the binding agents and then measuring their leachabilities. Hopefully, 
an optimum recipe will meet the necessary waste form requirements. The 
waste streams that are being considered for such an approach and the time 

(The use of polymer 

frames in which the lab 
in the following: 

I 

Pondcrete 
Sal tcrete 
Bypass S1 udge 
Combustibles 
Lead 
FBI Ash 
Beryl 1 i um Dust 
Fi 1 ters 
F1 uorescent lights 
Acid 
ECM Sludge 

-Cutoff Sludge 
- Contaminated Dirt 

or bench scale testing will be done are provided 

Binder to be Tested 
Cement Polvmer 

X 
X 
- X  

X 
X 
X 
X 
X 
X 
X 
X 
x -  

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

Date Bench Scale 
Testina ComDleted 
Cement pol m e r  

9/90 3/9 1 
9/90 3/9 1 

. 9/90 9/9 1 
9/91 

9/9 1 9/92 
6/9 1 9/9 1 
9/91 9/92 
9/9 1 9/92 
8/9 1 9/92 
6/91 (both-1 ab scal e) 
9/92 9/92 
9/9 1 

- 9/91 9/92 
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Q 
It should be noted t h a t  the r e s u l t s  o f  s o l i d i f i c a t i o n  t e s t i n g  should be 
evaluated through use o f  both the EP and the TCLP methods. 
proposed t o  el iminate the EP i n  favor o f  the TCLP. 
required standards more d i f f i c u l t  t o  meet with t r a d i t i o n a l  s o l i d i f i c a t i o n  
techniques (cement and polymer); thereby making processes 1 i ke 
v i t r i f i c a t i o n  more necessary. 

EPA has 
This may make the 

7.4 I nc ine ra t i on  

Many of the problem low-level  mixed waste streams appear t o  be amenable 
t o  treatment through inc inerat ion;  i n  fac t ,  f o r  many o f  the wastes EPA 
has establ ished inc ine ra t i on  as the Best Demonstrated Avai lab le 
Technology (BDAT). This f a c t  should provide j u s t i f i c a t i o n  f o r  pursuing 
the s t a r t  up o f  the e x i s t i n g  f l u i d i z e d  bed inc ine ra to r  a t  the RFP. For 
one waste, the FBI  o i l ,  a c t i v i t i e s  are on-going t o  negot iate i nc ine ra t i on  
o f f - s i t e ,  a t  the Idaho National Engineering Laboratory (INEL). A p lan i s  
now being prepared ( t o  be completed by the end o f  CY 1989) t o  d e t a i l  
act ions needed t o  put  the e x i s t i n g  f l u i d i z e d  bed inc ine ra to r  i n to  an 
operational mode. Once t h a t  plan has been prepared and reviewed, the 
decis ion w i l l  be made whether o r  not  t o  implement the plan. 
present time, the p o s s i b i l i t y  o f  developing another i nc ine ra to r  f o r  use 
a t  the RFP i s  considered small and i s  not  i d e n t i f i e d  i n  the schedule. 
Mixed wastes t h a t  were i d e n t i f i e d  as p o t e n t i a l l y  appropriate f o r  
i nc ine ra t i on  are as fo l lows: 

A t  the 

\ 

I n c i  nerabl e Appropriate Other than 
Wastes A I L E L  F81 

F B I  O i l  X 
Combustibles X 
PCB Sol ids/Capaci t o r s  X 
PCB Liquids X 
Metal Chips X 
F i  1 t e r s  X 
Composite Chips 
Contaminated D i r t  
Cutof f  S1 udge X 

X 
X I 
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7.5 Melting/Vitrification 

Melting techniques to solidify or vitrify waste are being considered as 
potential treatment technologies for a several of the low-level mixed 
wastes where traditional cementation has not provided a consistent 
quality waste form. This type treatment may also be beneficial in 
destroying listed organics. Waste streams being considered, the 
corresponding melting technique to be tested, and the date bench scale 
testing is to be completed are provided as follows: 

..,I ' , 

:: 

Melt! nq/V i t r ification Te- Bench Scale 
Haste oule Me 1 ter Microwave Testina CornDleted 

Pondcreteel 
Sal tcrete 
Bypass Sludge , 
FBI Oil 
Combustibles 
F B I  Ash 
Beryl 1 i um Dust 
Filters 
Fluorescent Lights 
Acid 
ECM Sludge 
Contaminated Dirt 
Cutoff S1 udge 

, x  
X 
X 
X 
X 
X 

X 
X 
X 

X 
X '  
X 

X 
X 

X 
X 

X 
X 

9/90 
9/91 (both) 
9/91 
9/93 
9/9 1 
9/92-5 9/91-M 
3/92 (both-1 ab scale) 
9/92 
9/92 (lab scale) 
3/92 (lab scale) 
9/92 
9/92 (both) 
9/92 (both) 

"1 In this case, these treatment technologies are also being considered 
for their ability to destroy nitrates. . 

\ 

7.6 Extraction 

Techniques to remove hazardous components from the waste may be feasible 
in some instances. 
removal of organics, but in one instance extraction of metal contaminants 
is proposed. 
after the extraction process, as may the original waste. However, if two 
wastes streams are generated which are relatively easy to deal with 
versus the original difficult waste, then the process may be worth while. 
Waste streams to be considered, the corresponding extraction process 

This approach is primarily being considered for 

The extract will likely still require additional treatment 
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being considered, the  type  a c t i o n  proposed and the  complet ion date f o r  
t h a t  a c t i o n  are prov ided as fo l lows:  

Compl e t  i on 
~ 

Supercr i  t i c a l  Aqueous For 
Waste 4 2 2 -  lLarh MetalAction Date 

Pondcrete X Study 9/91 
Combust i b l  es X X Bench Scale 9/92 (both) 
PCBs (so l  ids /  X Bench Scale 9/92 

Metal Chips X X Bench Scale 9/92 (both)  
F i l t e r s  X Bench Scale 9/92 
Composite Chips X X Bench Scale 9/92 (both) 
Contaminated D i r t  X Bench Scale 9/92 

capac i to rs )  ' 

7.7 Wet Ox ida t ion  

Wet o x i d a t i o n  w i l l  be t e s t e d  f o r  t reatment  o f  severa l  waste streams 
c o n s i s t i n g  o f  s o l i d  ma te r ia l s  t h a t  a re  contaminated with organ ic  
so lvents .  
perox ide a t  e leva ted  temperatures t o  decompose the  waste. 
mixed wastes being considered f o r  t h e  t e s t i n g  and t h e  dates l a b  sca le  
t e s t i n g  i s  t o  be completed a re  as fo l l ows :  

The t e s t i n g  w l l l  i n v o l v e  t h e  use o f  s u l f u r i c  a c i d  and hydrogen 
The low- leve l  

Wastes Considered f o r  Lab Study 
Jes t inq  Comdeted 

F B I  O i l  
.Combustibles . 
F i  1 t e r s  

6/93 
6/92 
9/92 

7.8 Biodegradat ion 

Biodegradat ion w i l l  be considered f o r  t h e  d e s t r u c t i o n  o f  organics i n  some 
o f  t he  mixed wastes. Because o f  t h e  necess i t y  t o  develop b a c t e r i a  
s t r a i n s  s p e c i f i c  t o  the  waste, these l a b  sca le  t e s t s  are expected t o  
extend t o  the  end o f  FY 1994. The waste t o  be addressed i n  these s tud ies  

- a re  as fo l l ows :  . - 
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Wastes Considered 
for 6 iodearadat ion 

FBI Oil 
PCBs (1 iquids) 

7.9 M e t a l  Precipitation Pretreatment 

Lab scale testing is scheduled to be completed by the end of CY 1991 on 
the ability to flocculate and precipitate metals from one waste stream. 
The precipitate would then require additional treatment. 

Haste to be Tested for Metal Prec iDitation: Acid 

7.10 Cyanide Destruction 

Pending the results of needed sampling and analysis, two wastes may 
require treatment for the destruction of cyanides. Full scale treatment 
equipment is scheduled to be in place by the end of the end o f  FY 1991. 
The waste to be treated is: 

Wastes Considered for 
Cyanide' Destruct& 

Acid 
ECM Sludge 

7.11 Decontamination o f  Lead 
\ 

Lab scale testing is scheduled on the development of capabilities to 
decontaminate lead through the use of smelting and removal o f  
radiological contamination in the dross. Lab scale testing of this 
decontamination process is scheduled to be completed by the end o f  FY 
1991. 
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7.12 U1 tra-violet (UV) Ozonation 

Tests will be performed to determine the feasibility of treating one of 
the wastes through UV ozonation to destroy organics. 
scheduled to be completed by the end of FY 1992. 
is as follows: 

Lab scale tests are 
The waste to be tested 

* Contaminated Dirt 
7.13 P1 asma Arc 

The plasma arc furnace is being pursued on a DOE-wide basis as a 
potential alternative for the treatment o f  mixed waste. A demonstration 
model is currently being tested at the DOE facility in Butte, Montana, 
and is being monitored by RFP personnel. The wastes that are considered 
to be potential candidates for treatment by the plasma arc are as 
follows: 

P1 as , / /\ ma Arc 

Wastes Considered Appropriate 
for the 

' PCB Solid 
PCB Capacitors 
Metal Chips 
Composite Chips ;t 

\ 

\ 
7.14 Scale Up of Technology Development 

The preceding sections have sumnarized the first steps to be taken in the 
development o f  treatment technologies for RFP low-level mixed waste. 
Completion o f  these steps should result in reaching the point where pilot 
or full scale technologies can be pursued. At that time, economic 
commitment increases significantly. As a point of reference, rough order 
of magnitude (ROM) cost estimates were generated for full-scale versions 
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o f  the m a j o r  technologies being considered f o r  the RFP wastes. 
were based roughly on published informat ion and experience gained a t  the 
INEL.  
provided as fo l lows: 

Techno1 o a y  Estimate De scr i D t i on 

Inc ine ra to r  S10M One ton/hr capacity. Modif ied con t ro l l ed  
a i r  type, t o  enable l i m i t e d  alpha 
contamination con t ro l  (even though i t s  l o w -  
l e v e l  waste) 

Joule Me1 t e r  $10-15M 500 l b / h r  capacity. It i s  assumed t h a t  an 
af terburner would not have t o  be included 
t o  t r e a t  many o f  the wastes considered. 

af terburner i s  required f o r  the type o f  
wastes considered. 

The costs 

The cost estimates and a b r i e f  desc r ip t i on  o f  the process are 

< 

ROM Cost 

Microwave $S-lOM 500 l b / h r  capacity. I t  i s  assumed no 

S o l i d i f i c a t i o n  f l - 5 M  One ton/hr capacity. Large enough f o r  
pondcrete and sal  t c r e t e  waste streams. 
You1 d i nc l  ude some type o f  precondi t i oni ng 
process such as a shredder/grinder. 

P lasma Arc $10-20M One ton/hr capacity. Includes of f -gas 
system and l i m i t e d  alpha con t ro l .  

The above ROM estimates do not include the const ruct ion o f  f a c i l i t i e s  
needed t o  house any equipment, but  they do g i ve  considerat ion t o  
reasonable s t a r t  up costs such as permi t t ing,  performance o f  a t r i a l  
burn, o p e r a o r  t r a i n i n g ,  etc. 
assumes a f a i r l y  simple pe rm i t t i ng  and pub1 i c  involvement scenario, which 
may not be probable f o r  some o f  these treatment a l t e rna t i ves .  

I t  should be noted t h a t  "reasonable" 

7.15 Recommendations f o r  Future A c t i v i t i e s  

, . .  
The a c t i v i t i e s  described by the p lan can be sumnarized as the development 
o f  spec i f i ca t i ons  f o r  w e l l  establ ished technologies and performing bench 
scale t e s t i n g  o f  those no t  so w e l l  establ ished. As was noted i n  sect ion 
7.10, the costs t o  i n s t a l l  f u l l  scale treatment technologies are 
s i g n i f i c a n t  t o  say the least .  Therefore, i t  i s  suggested t h a t  once bench 
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scale t e s t i n g  has been completed, t h e  treatment a l t e r n a t i v e s  be 
reevaluated based on t h e  r e s u l t s  o f  those t e s t s .  
technologies considered t o  be f u l l y  a f fec t ive  should be evaluated and the 
c a p a b i l i t y  o f  a technology t o  t r e a t  m u l t i p l e  waste streams should be 
given a high weighting. 

A t  t h a t  time, only the 

... , 

. .  . - . .  . 
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APPENDIX A 

B r i e f  Descr ip t ion o f  
Treatment Technologies 

, . ' .  

~ 

, . .  

I .  

A i r  S t r i pp ing  A i r , s t r i p p i n g  i s  the mass t ransfer  of VOCs from a l i q u i d  
t o  a gas ( a i r )  phase. The t r a n s f e r  continues u n t i l  an 
equ i l i b r i um i s  establ ished between the two phases. 
mass t r a n s f e r  r a t e  i s  l i m i t e d  by the amount o f  l i q u i d  

1 surface area exposed t o  the a i r ,  because d i f f u s i o n  occurs 
a t  the a i r - l i q u i d  in ter face only.  Within an a i r  s t r i p p i n g  
column, 1 i q u i d  flows, from top-to-bottom, over packing 
mater ia l  c rea t i ng  a broad surface area. A t  the same t i m e ,  
a i r  (several t imes the volume o f  l i q u i d )  passes from 
bottom-to-top (countercurrent) over the l i q u i d .  
enter  the passing a i r  which i s  then emit ted t o  the 
atmosphere o r  t rea ted  (e.g., vapor phase carbon 
absorption) and then emitted. 

A i r  SDaraing - This process i s  s i m i l a r  t o  the a i r  
s t r i p p i n g  process, but  i n  t h i s  p lan i s  used t o  r e f e r  t o  
the mass t r a n s f e r  o f  the VOCs from a porous s o l i d  waste t o  
the a i r .  The t r a n s f e r  continues u n t i l  an equ i l i b r i um i s  
establ  ished between the two phases. 

and carbon dioxide. This process i s  s p e c i f i c a l l y  designed 

caust ic,  c h l o r i n e  dioxide, o r  hypochlor i te  (sodium o r  

conta in ing cyanide o r  complex cyanides. 
may be released i f  the pH i s  n o t  c a r e f u l l y  

pH 7.5 t o  9). 

The 

The VOCs 

process u t i l i z e s  ch lo r i ne  gas i n  combination w i t h  

( f o r  Cyanides) t o  destroy cyanide by convert ing i t  t o  n i t rogen 

I n  t h i s  process wastes are fed  i n t o  a washing u n i t  where 
w a t e r  o r  a water s o l u t i o n  i s  used t o  e x t r a c t  contaminants. 
The washing f l u i d  i s  then t rea ted  t o  remove the  -. contaminants. Solut ions may inc lude water and che la t i ng  
agents o r  water and surfactants.  
t h a t  can p o t e n t i a l l y  be removed inc lude heavy metals, 
halogenated solvents, aromatics, gasol ine, f u e l  o i l s ,  
PCBs, and ch lo r i na ted  phenol s. Variable composition 
wastes complicate the se lec t i on  o f  a s u i t a b l e  c leaning 
so lu t i on .  
o f  contaminants simultaneously w i t h  the  same cleaning 
s o l u t i o n  may be d i f f i c u l t .  

A1 k a l  i ne 
Chlor inat ion 

Aqueous Wash 

Types o f  contaminants 

For example, t r y i n g  t o  remove two o r  more types 

Biodegradation Biodegradation i s  a b i o l o g i c a l  treatment t h a t  uses 
microorganisms t o  degrade hazardous organic compounds t o  
non hazardous const i tuents .  
processes are o f  general i n t e r e s t  f o r  t r e a t i n g  hazardous 
wastes, aerobic, w i t h  oxygen and-anaerobic, wi thout  

Two classes o f  b i o l o g i c a l  
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I. 
" ' .  

'. ' Q oxygen. B io log ica l  reactors have long been used f o r  the 
treatment o f  wastewater ( p a r t i c u l a r  sani tary  was tewa te r ) ,  
and have more recent ly  been considered f o r  hazardous 
wastes. 
decontaminating so i l s .  Microorganisms i n  the s o i l  degrade 
the ,organic contaminants t o  der ive by-products needed for 
growth. Addi t ional  nut r ients ,  oxygen, and/or 
microorganisms may be i n jec ted  i n t o  the s o i l ,  i f  needed, 
t o  ass i s t  i n  expanding the organism populat ion. 
Biodegradation i s  1 i k e l y  appl icable t o  any organic 
compounds, but a t  much slower ra tes f o r  some than others, 
and can be sensi t ive t o  environmental changes. 

I n  s i t u  processes have a l s o  been used f o r  

. 
Cementation Cementation involves the add i t i on  o f  por t land cement, 

w a t e r  and, possibly, other addi t ives t o  a w a s t e  t o  f o r m  a 
s o l i d i f i e d  product. I n  general , s o l i d i f i c a t i o n  processes 
are designed t o  improve the handling and physical 
cha rac te r i s t i cs  o f  the waste and/or l i m i t  the s o l u b i l i t y  
o f  hazardous const i tuents.  The process i s  normally tested 
on a l a b  or bench scale t o  develop an optimum rec ipe f o r  
producing a s o l i d i f i e d  product. With cementation i t  can 
be d i f f i c u l t  t o  produce a uni form waste on a production 
basis i f  the chemical o r  physical (such as amount o f  
1 i q u i d  present) cha rac te r i s t i cs  o f  the waste s t ream being 
s o l i d i f i e d  changes w i t h  time. Also, mater ia l  such as 
o i l s ,  grease, and s o f t  f i n e s  do not  lend themselves t o  
forming a good s t a b i l l z e d  product. 

I n  t h i s  process, a lso known as an advanced e l e c t r i c  
reactor, wastes are converted t o  nonhazardous compounds 

thermolysis (i.e., pure heating). Destruct ion o f  the 
wastes  takes place i n  an e lec t r i ca l l y -hea ted ,  porous- 
carbon core reactor. The wastes are added a t  the top o f  

' t h e  reactor  and are decomposed a t  temperatures o f  
approximately 2,200°C whi le  passing through the reactor;  

.,thermal energy i s  t ransferred t o  the wastes by means o f  
r a d i a t i o n  r a t h e r  than conduction o r  convection. Off-gases 
pass through a secondary combustion chamber t o  ensure 
complete combustion o f  organic substances. 
i s  l im i ted  t o  l i q u i d  wastes atomized t o  droplets  no l a r g e r  
than 1,500-microns and s o l i d  wastes no l a r g e r  than 35 
mesh. 

High Temperature 
F1 u i d  Wall 
Reactor such as'carbon, carbon monoxide, and hydrogen by 

This process 

Sludges cannot be handled by t h i s  process. 

I nc ine ra t i on  Inc inerat ton i s  one o f  many thermal processes t h a t  are 
des t ruc t i ve  technologies when used f o r  wastes containing 
organic compounds. Because o f  the p o t e n t i a l  f o r  
generating off-gases containing pa r t i cu la tes ,  acids, and 
other  undesirable const i tuents,  i t  i s  expected t h a t  an 
of f -gas system may be requi red wi th  components usual ly  
inc lud ing an af ter-burner,  a scrubber, a f i l t e r  bank, o r  a 
combination o f  these. The paragraphs t h a t  f o l l o w  
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described specific types of incinerators pertinent to this 
plan. 

Fluidized Bed I ncinerator (FBI1 - Fluidized bed 
incineration utilizes a bed of inert material which i s  
heated and expanded using forced air. 
injected into the expanded bed material and are burned, 
with the heat being transferred back to the bed. 
secondary combustion chamber containing an oxidation 
catalyst ensures complete combustion of the pyrolyzed 
gases. Inorganic wastes will collect in the bed requiring 
occasional replacement of the bed material. The FBI does 
not accomnodate large, bulky wastes and depending on the 
specific configuration, may not handle wastes well that 
yield high volumes of ash generation. The existing waste 
incinerator at the RFP is an FBI. 

Controlled A ir Inc inerator ( C A I 1  - Controlled air 
incineration is a variation of conventional incineration 
practices. Yastes enter the primarJ combustion chamber 
and are heated to approximately 870 C in an oxygen poor 
atmosphere. The wastes are broken down into gases and 
ash. By minimizing the oxygen flow rate, turbulence in 
the chamber is restricted and ash dispersion reduced. 
Off -gases then enter a secondary combustion chamber and 
are oxidized in an oxygen rich atmosphere. 
the types of wastes appropriate for the CAI are very 
similar to the FBI. The WERF incinerator at the Idaho 
National Engineering Laboratory (INEL) is a CAI. 

The wastes are 

A 

Limitations on 

Joule Me1 ter The Joule melter process is based on the principle that 
molten glass is a conducting solution because of its ionic 
composition. Therefore, it is possible to pass an 
alternating current through electrodes at either end of a 
refractory vessel to directly generate heat within the 
mol ten glass pool. The Joule-heated glass me1 ting process 
generally-uses an electric furnace to melt the waste feed 
material and glass formers. The feed material and glass 
formers are added directly to the Joule-heated glass 
melter. Once inside the Relter, a cold cap of feed 
material The feed 
material can be wet sludge, dry sludge, or combustibles. 
The glass formers can be soda-ash, lime or glass frit. At 
atmospheric pressures, temperatures in excess of 120OOC 
are required to maintain the proper viscosity of the 
mol ten glass. 
salts and volatile organics are destroyed. The molten 
glass is drawn from the bottom of the melter into drums. 

Glass melters in general are used for processing wastes by 
trapping inorganic and metallic constituents in a glass 
matrix while destroying the organic constituents. 

\ 

fonns on top of the molten glass. I 

At the elevated temperatures, both nitrate 

Microwave Melting 

Wastes 
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are f i r s t  mixed w i t h  g lass  formers and then in t roduced 
i n t o  ;the c a v i t y  o f  a g lass  mel ter .  Microwave mel te rs  are 
s i m i l a r  t o  g lass  mel te rs  except f o r  t he  method used t o  
heat t h e  wastes. Wastes, i n  t h e  form o f  d r i e d  sludges, 
are in t roduced i n t o  t h e  c a v i t y  o f  t h e  microwave mel ter ,  
and me1 t e d  a t  temperatures between 700-1,300°C. Organic 
substances, a i r  and mois ture a re  d r i v e n  o f f ,  and m e t a l l i c  
and inorgan ic  substances are trapped i n  t h e  g lass  mat r ix .  
Microwave mel te rs  may reduce t h e  volume (up t o  80%) o f  
c e r t a i n  types o f  wastes, wh i l e  a t  t h e  same t ime forming a 
s o l i d i f i e d ,  g l a s s - l i k e  mass. When t h e  g lass  i s  removed 
from t h e  chamber, t h e  waste i s  i n  a form t h a t  i s  
appropr ia te  f o r  shipment and d isposal .  As described, a 
disadvantage o f  t h e  microwave me l te r  i s  t h a t  i t  would no t  
be expected t o  p rov ide  a h igh  e f f i c i e n c y  f o r  d e s t r u c t i o n  
o f  organics w i thou t  a d d i t i o n a l  o f f -gas  c o n t r o l .  

Plasma Arc The plasma arc  process cons is t s  of a low pressure a i r  f l ow  
being passed through an e l e c t r i c  arc, which i on i zes  t h e  
a i r  molecules. As t h e  molecules r e t u r n  t o  a lower  energy 
s ta te ,  in tense u l t r a v i o l e t  r a d i a t i o n  i s  emitted. The 
process i s  used t o  reduce atomized wastes i n t o  ; t h e i r  
c o n s t i t u e n t  elements. A coo l i ng  zone permi ts  t h e  
recombination o f  t h e  elements i n t o  nonhazardous molecules . 
such as hydrogen, carbon, carbon monoxide and hydrogen 
ch lo r i de .  The of f -gasses then pass through p o l l u t i o n  
c o n t r o l  devices t o  remove pa r t i cu la tes ,  a c i d  gases, and 
combust i b l  e gases. 

Polymer I n  t h i s  process, sometimes r e f e r r e d  t o  as thermop las t ic  
microencapsulat ion, waste i s  d r i e d  then mixed w i t h  a 
p l a s t i c  ma te r ia l  t o  form a mal leable s o l i d .  A commonly 
used m a t e r i a l  i s  asphalt,  b u t  o the r  m a t e r i a l s  used inc lude  
polyethy lene,  polypropylene, wax, o r  elemental s u l f u r .  A 
problem t h a t  may develop i s  so f ten ing  o f  t h e  s o l i d ,  i f  
so lvents  o r  greases a re  present  i n  t h e  wastes. 

so lvent  t o  another. Th is  process i s  app l i cab le  t o  
so lvents  con ta in ing  bo th  metal1 i c  and organ ic  substances. 
The so lvents  t r e a t e d  are  genera l l y  an aqueous s o l u t i o n  
con ta in ing  t h e  substances t o  be ex t rac ted  and a second 
solvent, u s u a l l y  organic. The e x t r a c t i o n  may be performed 
i n  a m i x e r - s e t t l e r ,  c e n t r i f u g a l  contactor ,  o r  a packed 
tower. The so lvent  passes countercur ren t  t o  t h e  aqueous 
stream where t h e  exchange i s  made. A f t e r  t h e  exchange, 
the  now contaminated so lvent  I s  sent t o  a regenera t ion  
process (e.g., d i s t i l l a t i o n ,  ex t rac t i on ,  evaporat ion 
chemical reac to r )  t o  r e c l a i m  t h e  so lvent .  

S o l i d i f i c a t i o n  

\ 

Solvent E x t r a c t i o n  Th is  i s  t h e  t rans ference o f  var ious  substances from one 

- .  . 
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Supercri tical Fluids a certain critical temperatures and pressures act 
Extraction as exceptional solvents and are superior to distillation 

and conventional extraction procedures. 
that follows addresses the specific fluid being considered 
at RFP for use in supercritical extraction. 

s;Pz - Supercritical carbon dioxide extraction is a process 
used to extract organic hazardous constituents from waste. 
The process, which operates at or above the critical 
temperature ( 3 1 . 1 O C )  and pressure (7.5 MPa) of carbon 
dioxide, has been used to remove hazardous organic 
compounds from soils, recover oil from sludge, and recover 
solvents from slurries. Additional processing steps are 
required if destruction of the solvents and waste oils is 
required. 

The paragraph 

UV Ozonation The ultraviolet (UV)/ozone process uses a strong oxidizing 
agent, ozone (03), in the presence of UV light to 
decontaminate aqueous waste streams containing hazardous 
organic compounds. The ozone is added to the wastewater, 
which is then irradiated with UV light. The UV light 
converts the 0, into hydroxyl radicals ( O H - ) ;  
decontamination occurs by the organic contaminants 
reacting with the hydroxyl radicals to form nonhazardous 
compounds: carbon dioxide, chlorides, and water. The 
efficiency of the process is dependent upon the quantity 
of oxidants applied to the waste stream, the UV dosage, 
and the residence time in the UV reactor. The efficiency 
would also be impacted by the suspended solids present as 
they would limit the amount of light entering the 
solution, reducing the production of hydroxy radicals, and 
consequently reducing the overall effectiveness of the 
treatment. 

Wet Oxidation Wet oxidation may refer to any of several technologies, 
but for purposes of this plan, refers to acid digestion. 
In this process, combustible waste Is added to sulfuric 
acid heated to 230-300°C. This causes carbonization of 
the organic material, after which hydrogen peroxide is 
added to oxidize the carbon. Sulfur dioxide produced from 
sulfuric acid degradation can react with additional 
hydrogen peroxide (the oxidant) to regenerate sulfuric 
acid. Most sol id and 1 iquid organic materials carbonize 
readily, a1 though lower boiling materials tend to 
volatilize to varying degrees, and others, particularly 
halogenated materials, tend to react more slowly. 
cases off-gas scrubbing is necessary, and sulfuric acid is 
regenerated and reused. 

-.. 

In all 

- . .. 
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