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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION5 
77 WEST JACKSON BOULEVARD 

CHICAGO, IL 60604-3590 

MAR 19 1998 
Mr. Johnny W .  Reising 
United States Department o f  Energy 
Feed Mater ia ls Production Center 
P.O. Box 398705 
Cinc innat i ,  Ohio 45239-8705 

SRF-5J REPLY TOME AlTENTIONOF. 

Subject : Technical Review Comments on. "Authorized L imi ts  For Fernald Copper 
Ingots" 

Dear Mr. Reising: 

The United States Envi ronmental Protection Agency (U. S .  EPA) has reviewed the above- 
referenced document as pa r t  o f  i t s  oversight a c t i v i t i e s  f o r  the  Fernald 
Environmental Management Pro ject .  The document, which i s  dated September 1997, was 
received by U.S. EPA on February 17, 1998, and was prepared by the Argonne National 
Laboratory, Environmental Assessment Div is ion,  f o r  the U . S .  Department o f  Energy. 

U.S. EPA's review of t he  document focused on i t s  technical  adequacy. U.S.  EPA 
i dent i  f i  ed several def  i c i  enci es i n the approach presented i n the  document. U . S 
EPA's general and spec i f i c  review comments are enclosed, 

Please contact me a t  (312) 886-4591 i f  you have any questions. 

S i  ncerel y , 

Gene 5ablonowski 
Remedi a1 Project  Manager 
Federal Faci 1 i ti es Sect1 on 
SFD Remedial Response Branch #2 

Encl osure 

cc: Tom Schneider , CEPA-SWDO 
B i l l  Murphie. U . S .  DOE-HDQ 
John Bradburne, FERMCO 
Terry Hagen, FERMCO 
Tom Walsh. FERMCO 
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TECHNICAL REVIEW COMMENTS ON 
"AUTHORIZED L I M I T S  FOR FERNALD COPPER INGOTS" 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

GENERAL COMMENTS 

Commenting Organization: U . S .  EPA Commentor: U.S.  EPA 
Section #: Not Appl icable (NA) L ine #: NA 
Or ig ina l  General Comment #: 1 
Comment : 

Page #: NA 

The t e x t  discusses seven a l t e r n a t i v e s  for  disposing o f  the  copper 
ingots .  O f  these, two a l t e r n a t i v e s  were considered f u r t h e r :  
unres t r i c ted  f r e e  release and disposal a t  the  Nevada Test S i t e .  
However, the  r e s t r i c t e d  reuse a1 t e r n a t i v e  apparently should have been 
f u r t h e r  evaluated but  was screened out based on poor demand. The t e x t  
f u r t h e r  s ta tes t h a t  although copper may be appropriate as a component 
f o r  c e r t a i n  disposal containers,  no design has been selected f o r  
manufacture on a product ion scale.  The Savannah River S i t e  (SRS) has 
approximately 100 tons o f  s ta in less  s tee l  t h a t  served as reactor 
process water heat exchangers. Because these exchangers have become 
vol ume-contami nated, they cannot be. f ree released. SRS i s  cur ren t ly  
working w i t h  the  Oak Ridge National Laboratory t o  fabr ica te  h igh- level  
waste containers from t h e  s ta in less  s t e e l .  Similarly, the  po ten t ia l  
f o r  r e s t r i c t e d  reuse o f  t h e  copper ingots  i n  a new design should be 
reconsidered and the t e x t  should be revised accordingly . 

Commenting Organization : U .  S .  EPA Commentor: U . S .  EPA 
Section # :  NA Page #: NA Line #:  NA 
Or ig ina l  General Comment # :  2 
Comment: The op t ion  t o  free release the  contaminated copper ra ises a question 

regarding secondary waste generation t h a t  should be f u r t h e r  evaluated. 
Because the  contaminated copper contains impur i t ies  a t  leve ls  too  high 
t o  permit  d i r e c t  use, the  mater ia l  would have t o  go t o  a r e f i n e r y  t o  
increase t h e  copper's p u r i t y .  However, i f  radionucl ides p a r t i t i o n  w i t h  
the s lag  mater ia l  as the  dose assessment suggests, the  resu l tan t  
r a d i o a c t i v i t y  o f  the s lag would increase subs tan t ia l l y .  
r a d i o a c t i v i t y  leve ls  are high enough, the  s lag could be considered low- 
leve l  waste f o r  disposal purposes. Furthermore, it i s  not c lear  
whether impur i t ies  removed dur ing re f in ing  w i l l  r e s u l t  i n  s lag t h a t  i s  
considered hazardous waste. Based on these two uncer ta in t ies ,  copper 
r e f i n i n g  could r e s u l t  i n  the  generation o f  a mixed waste t h a t  would 
requi re treatment and disposal . This possi b i  1 i t y  should be discussed 
i n  the  t e x t .  

I f  the  

Commenting Organization: U . S .  EPA Commentor: U . S .  EPA 
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Section #: NA Page #: NA Line #: NA 
Original  General Comment #: 3 
Comment : The dose assessment for  free release o f  copper raises two issues tha t  

should be fu r ther  assessed. F i  r s t  , i n  conducting the dose assessment, 
the computer code RESRAD-RECYCLE was used. A1 though the generic RESRAD 
computer code has been val idated, approved, and used throughout the 
U . S .  Department o f  Energy complex, i t  i s  not c lear  i f  the RECYCLE 
version has undergone the same review and acceptance. Therefore, 
fu r ther  discussion regarding the V a l  i da t ion  and/or approval o f  the 
RECYCLE code should be provided i n  the t e x t .  

Second, some of the input parameters associated w i th  exposure 
assumptions are not provided i n  the t e x t .  For example, no inhalat ion 
or  ingest ion rates are provided. The t e x t  should be revised t o  e i ther  
include these parameters or a j u s t i f i c a t i o n  f o r  t h e i r  absence. 

Commenting Organization: U.S.  EPA Commentor: U . S .  EPA 
Section #: NA Page #: NA Line # :  NA 
Original  General Comment #: 4 
Comment: The resu l ts  of the dose assessment should be reevaluated. According t o  

Table 8 ,  during copper re f i n ing ,  100 percent o f  the radionuclides 
p a r t i t i o n  t o  the slag; however, only 1.1 percent o f  the copper 
p a r t i t i o n s  t o  s lag.  This resu l t  means tha t  the s lag i s  assumed t o  be 
about 90 times more radioact ive than the or ig ina l  copper. Based on an 
exposure time of 10 hours. a dust loading o f  0.003 gram per cubic meter 
(g/m3), and an assumed defaul t  inhalat ion ra te  o f  2 .5 cubic meters per 
hour (m3/hr), a s lag worker would be exposed t o  about 3.5 mi l l i rem from 
the inha la t ion  pathway alone, as the equation below shows. 

Dose = InR x ET x PEF x (E DCF x Cs ) 
Where : InR - Inhalat ion ra te :  2 .5  m3/hr 

ET - Exposure time: 10 h r  
PEF - Par t icu la te emission fac to r :  0.003 g/m3 
DCF - Dose conversion factors f o r  inhalat ion:  

U-234 - 1.33 E - 1  m i l l i r em per picocur ie (mrem/pCi) 
U-235 - 1.32 E-1 mrem/pCi 
U-238 - 1.18 E - 1  mrem/pCi 
Tc-99 - 8.33 E-6 mrem/pCi 

U-234 - 184 picocuries per gram (pCi/g) 
U-235 - 27.3 pCi/g 
U-238 - 177 pCi/g 
Tc-99 - 4 . 8  E4 pCi/g 

Cs - Radioisotopic concentration o f  s lag:  

E-2 



Considering t h a t  the  s lag  worker dose i s  est imated as 0.02 mrem i n  the 
t e x t ,  f u r t h e r  evaluat ion of the  dose assessment should be conducted and 
the t e x t  should be revised accordingly.  

SPECIFIC COMMENTS 

Comment ng Organization: U . S .  EPA Commentor: U . S .  EPA 
Section #: Table S-1 Page # :  2 Line #: NA 
Origina Speci f ic  Comment #: 1 
Comment : Table S - 1  proposes authorized l i m i t s  f o r  uranium (U)  and technetium 99 

(Tc-99) f o r  re lease of the  copper ingots  f o r  reuse. However, it i s  not  
c lear  i f  these l i m i t s  are absolute ( "no t  t o  exceed") values or  an 
average f o r  t h e  e n t i r e  inventory o f  copper. 
appears t h a t  these values may a c t u a l l y  represent average 
concentrat ions.  I f  t h i s  i s  the  case, the  t e x t  should be revised t o  
include a maximum l i m i t  on the  a c t i v i t y .  

Based on the  t e x t ,  it 

Comment 
Sect i on 
Ori g i  na 
Comment 

Comment 
Sect i on 
Origina 

ng Organization: U . S .  EPA Commentor: U . S .  EPA 
#: 3 .4  Page #: 13 Line # :  NA 

Speci f ic  Comment #: 2 
Although Tc-99 was not  detected, i t  i s  assumed t o  be present i n  the 
copper ingots .  The presence o f  Tc-99 suggests t h a t  the  uranium present 
i n  the  gaseous d i f f u s i o n  process was i r r a d i a t e d  and then reprocessed. 
Based on t h i s  assumption, U - 2 3 6 .  as wel l  as some transuranics,  may a lso 
be present.  The t e x t  should be revised t o  address t h i s  issue. 

ng Organization: U . S .  EPA 
#: Table 6 Page #: 19 

Speci f ic  Comment #: 3 

Commentor: U . S .  EPA 
Line #: NA 

Comment : The t a b l e  s ta tes  t h a t  the  copper content o f  a set  o f  s t e r l i n g  f latware 
i s  1.1 ki lograms (kg) .  However, the  t e x t  on Page 21 notes t h a t  most o f  
t h i s  mass i s  s i l v e r ,  w i t h  only 0.082 kg as copper. It i s  a lso possible 
t h a t  some other mass e n t r i e s  presented (such as the  one f o r  a trumpet) 
include non-copper components as we l l  (such as t h e  valve p is tons,  
spr ings,  and other items and the  a l l o y  mater ia l  i n  the  brass o f  the 
t rumpet) .  The f la tware  en t ry  should be corrected and the  other ent r ies 
should be checked t o  ensure t h a t  they inc lude only copper content. 
add i t ion ,  the  r i s k  ca lcu la t ions  should be rerun,  i f  necessary. w i t h  the 
correct  inpu t  data.  

I n  

Commenting Organization : U .  S .  EPA Commentor: U . S .  EPA 
Section #: Table 9 Page #: 25 Line # :  NA 
Or ig ina l  Speci f ic  Comment #: 4 
Comment: The t a b l e  l i s t s  exposure parameters f o r  workers involved i n  handling 

the copper. Under some of the  scenarios, the  workers are exposed t o  
h a l f  of t h e  t o t a l  mass of copper: i n  others,  workers are exposed t o  the  
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Comment 
Sect i on 
O r i  g i  na 
Comment 

e n t i r e  mass. The e n t i r e  mass exposure scenario could be t rue  even f o r  
workers, such as the  Fernald loader and the ingot loader, who 
apparently perform essent ia l l y  iden t ica l  funct ions.  I n  addi t ion,  the 
d i v i s ion  o f  the t o t a l  copper mass between sheets and c o i l s  and the lack 
o f  other i ntermedi a te  forms and associated exposures i n the  product 
manufacture step does not seem t o  account for a l l  of the  products 
l i s t e d  i n  Table 6 .  For instance. some products, such as musical 
instruments, invo lve s ign i f i can t  hand work i n  f i t t i n g  par ts  together. 
The t e x t  should e i the r  be revised t o  explain the rat ionales f o r  the 
various nonstandard exposure parameters or use re1 a t i  vely consistent 
parameters. 

ng Organization: U . S .  EPA Comentor: U . S .  EPA 
#: Table 9 Page #: 25 Line #: NA 

Speci f ic  Comment #: 5 
The dust loading values provided are i n  terms o f  grams per cubic 
centimeter. A t  the  values speci f ied,  t h i s  u n i t  i s  h igh ly  improbable 
and probably should be corrected t o  grams per cubic meter. 

Commenting Organization : U .  S .  EPA Commentor: U . S .  EPA 
Section #: Table 13 Page #: 29 Line #: NA 
Or ig ina l  Speci f ic  Comment #: 6 
Comment: The t e x t  spec i f ies a cost o f  $22.000 f o r  v e r i f i c a t i o n  sampling and 

analysis,  inc lud ing monitoring, decontamination and repackaging o f  the 
copper ingots .  However, no supporting t e x t  i s  provided t o  j u s t i f y  t h i s  
cost .  
provided i n  the t e x t .  Furthermore, some uncer ta in t ies should also be 
discussed. For example, if the slag from re f i n ing  the copper i s  too 
radioact ive,  disposal as low-level  or  mixed waste would be required. 
The t e x t  a lso assumes tha t  100 percent o f  the ingots w i l l  require 
surface decontami nat ion.  However, it i s  not c lear  i f the v e r i f i c a t i o n  
sampling and analysis cost includes disposal o f  decontamination waste. 

Further discussion o f  how t h i s  cost was determined should be 

Comment ng Organization: U . S .  EPA Commentor: U .S .  EPA 
Section # :  10.3 Page #: 41 Line # :  NA 
Origina Speci f ic  Comment #: 7 
Comment: Although a rad ia t ion  technic ian could monitor 240 square feet  per hour, 

the geometry of the  ingots would prevent t h i s  value from being 
achieved. Cy1 i ndr i  ca l  objects requi r e  a t  1 east three and probably four 
ve r t i ca l  scans t o  complete the survey. Therefore, survey rates using 
standard, f l a t  geometries should be reconsidered and revised as 
necessary. 
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