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I. PURPOSE 

The purpose of t h i s  Remova7 A c t i o n  Memorandum Addendum No. 1 i s  t o  request 
and document approval of the proposed Scope o f  Response C 7 a r i f i c a t i o n  for  
Removal A c t i o n  No. 9 (Remova7 o f  Waste I n v e n t o r i e s )  a t  the U.S. Department 
o f  Energy (DOE) Fernald s i t e .  This Scope o f  Response C 7 a r i f i c a t i o n  
addresses the following: 

( 1 )  t h a t  low-level radioactive wastes t h a t  are also regulated under 
o t h e r  U.S. E P A  environmental regulations and t he i r  State of Ohio 

biphenyls (PCBs) or Resource Conservation and Recovery Act, 1976 
( R C R A )  hazardous constituents (e.g., low level "mixed wastes"), 
are subsets of  the LLRW category which are covered under the 
scope of response already established for  t h i s  removal action 
(see Sections II.A, 111, and IV); and 

' counterparts, such as those t h a t  contain polychlorinated 

( 2 )  t h a t  excess nuclear materi a1 s inventory, equipment, unused 
stores material, or overstocked consumables t h a t  can be 
benef i ci a1 1 y sal vaged, recl aimed, reused or recycl ed, are n o t  
included within the inventory evaluated f o r  release or threat  of 
release under Sections II .A,  111, and IV, and are excluded from 
the scope of response established for  t h i s  removal action. 

This removal action, Removal Action No. 9, was previously in i t ia ted  t o  
address inventories of thorium and low level radioactive waste (LLRW) 
remain ing  a t  the Fernald s i t e  when i t  ceased production operations in 1989 
[Ref. 11. 
U n i t  ( O U )  3 pursuant t o  the 1991 Consent Agreement as  Amended (hereinafter,  
ACA) [Ref. 31. 

These waste inventor.ies are considered a component of Operable 
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The f e d e r a l l y  owned f a c i l i t y  i s  loca ted  a t  7400 Willey’ Road, Fernald,  Ohio 
(45030). The s i t e  i s  l i s t e d  on t h e  National P r i o r i t i e s  L i s t  (NPL). S i t e  
property 1 i e s  pr imar i ly  wi th in  Hamilton County, w i t h  the northern po r t ion  
extending i n t o  Butler County ( see  Figure 1).  When a c t i v e ,  the f a c i l i t y  name 
was t h e  Feed Mater ia l s  Production Center (FMPC). I t  i s  c u r r e n t l y  c a l l e d  the 
Fernald Environmental Management P ro jec t  (FEMP). 

For t h e  purposes of the admin i s t r a t ive  record ,  this Remova7 Act ion 
Memorandum Addendum a l s o  serves  a s  a removal s i t e  eva lua t ion  (RSE) r equ i r ed .  
under 40 CFR 300.410. 

11. SITE CONDITIONS AND BACKGROUND . 

The FMPC produced uranium metal products used a s  feed m a t e r i a l s  i n  DOE 
defense programs from 1952 t o  1989. Pr inc ipa l  products  were va r ious ly  
s i zed ,  p u r i f i e d  uranium metal forms of  a s so r t ed  s tandard  i s o t o p i c  assays .  
Products,  which included de rb ie s ,  i ngo t s ,  b i l l e t s  and fue l  co res ,  were 
suppl ied t o  Rocky F l a t s ,  Colorado; Savannah River ,  South Carol ina;  Oak 
Ridge, Tennessee; and Hanford, Washington. 
handle explos ive  dev i ses ,  nuc lear  weapons o r  h ighly  enriched m a t e r i a l s  [Ref. 

The FMPC d i d  not  produce o r  

41. 

The production process began with the p u r i f i c a t i o n  of uranium contained in  
ma te r i a l s  t h a t  were either received from o f f  s i t e  o r  recyc led  from on- s i t e  
production. 
uranyl n i t r a t e  hexahydrate so lu t ion  (UNH) f o r  so lven t  e x t r a c t i o n  
p u r i f i c a t i o n .  
d e n i t r a t e d  t o  uranium t r i o x i d e  (UO,), o r  orange oxide.  
then converted t o  uranium t e t r a f l u o r i d e  (UF,), o r  green s a l t ,  f o r  reduct ion  
t o  metal .  
received from o t h e r  DOE s i t e s  t o  green s a l t  [Ref. 41. 

Mater ia l s  were d isso lved  i n  n i t r i c  ac id  t o  produce a crude 

Orange oxide was 
Pur i f i ed  UNH was concentrated by evaporat ion and thermal ly  

An a l t e r n a t i v e  process  converted uranium hexaf luor ide  (UF,) 

Addi t iona l ly ,  t h e  FMPC was used by the DOE a s  an in t e r im  s t o r a g e  s i t e  f o r  
thorium and thorium compounds. The physical form of the thorium var ied  from 
metal t o  powder and l i q u i d s  and represented sixty-one s t reams o r  sources  of 
ma te r i a l .  From t h e  mid-1960s t o  t h e  mid-l970s, thorium.was provided t o  
f a c i l i t i e s  f o r  t e s t  i r r a d i a t i o n s  f o r  po ten t i a l  breeder  r e a c t o r  a p p l i c a t i o n s .  
I n  p repara t ion ,  thorium oxa la t e  was p r e c i p i t a t e d  from a thorium n i t r a t e  
so lu t ion  and then ca lc ined  t o  thorium oxide.  
i r r a d i a t i o n s ,  depleted m a t e r i a l s  were re turned  t o  the FMPC [Ref. 141. 
As used here in ,  PCB-contaminated LLRW c o n s i s t s  o f :  l i q u i d s ,  s ludges and 
s o l i d s  assoc ia ted  p r imar i ly  w i t h  t h e  F i r e  Tra in ing  F a c i l i t y  (FTF) open top  
tank and the  Detrex S t i l l ;  l i q u i d s  and s ludges c o n s i s t  o f  o i l  a s soc ia t ed  
wastestreams; sol i d s  inc lude  e l e c t r i c a l  equipment, s o i l ,  t r a s h  and d e b r i s  
[Ref.  101. 

Subsequent t o  tes t  

RCRA hazardous c o n s t i t u e n t s  i n  LLRW were i n i t i a l l y  gene ra t ed -as  an i n t e g r a l  
- p a r t  of production processes  and from support ac t iv i t i e s  such as maintenance 

and laundry. Many of the LLRW wastestreams on s i t e  a r e  c l a s s i f i e d  as waste 
due t o  s to rage  in  process  u n i t s  f o r  over 90 days a f t e r  shutdown, and 
subsequent determinat ion a s  being RCRA hazardous waste,  o r  through 
app l i ca t ion  of t h e  40 CFR 261 .3  mixture rule. 
qenerated durinq remediation a c t i v i t i e s .  

These wastes may a l s o  be 
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While the f a c i l i t y  i s  no  longer in production, thorium and LLRW t h a t  were 
l e f t  a t  the shut down of operations are stored a t  the s i t e .  A determination 
for a Time Crit ical  Removal Action was made in August 1991 [Ref. 131, 
pursuant t o  resul ts  of the Removal S i t e  Evaluation [Ref. 141. Of primary 
concern was potential release of radioactive materials. 

1I.A. SITE DESCRIPTION 

II.A.1. REMOVAL SITE EVALUATION 

Results of the RSE for  the thorium storage buildings are summarized in the 
July 1991 report (RSE -- Thorium Storage  B u i 7 d i n g s ) .  Of the f ive  storage 
buildings in use a t  that  time, four were found t o  be in good condition, with 
Building No. 60 judged in poor  condition. In Building No. 65, containers 
were stacked three-high; most were n o t  on pa l le t s  and many were e i ther  in a 
severe s t a t e  of deterioration or had been breached, with resultant 1 eakage 
of materials [Ref. 141. 

I n  May 1991, the U.S. Environmental Protection Agency (U.S. EPA) and the DOE 
entered into negotiations concerning a possible modification to  the 1990 
Consent Agreement. Consistent with these negotiations, the DOE agreed t o  
reconfigure the existing LLRW and Thorium Management Program into a removal 
a c t i o n  (Removal Action No. 9)  consistent with Section IX of the ACA then 
under negotiation and the provisions of the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP, 40 CFR Part  300) [Ref. 31. 

During t h a t  negotiation process, a consensus position was reached t h a t  in 
l ieu of a removal action work plan, the DOE would submit a compendium of 
existing procedures and documentation for  the LLRW ‘and Thorium Management 
Program. These procedures have been consolidated into one deliverable, the 
Functional Requirement Document ( F R D ;  August 1991), due t o  the s imilar i ty  in 
operations and the re1 i ance on over1 appi ng pol i c i  es and procedures [Ref. 31. 

II.A.2. PHYSICAL LOCATION 

Scattered residences and several townships, including Fernald, New 
Baltimore, Ross, New Haven and Shandon are located near the s i t e  (see Figure 
1 ) .  
and the c i t i e s  of Hamilton and Fairfield are 6 t o  8 miles t o  the northeast. 
There i s  an estimated population of 14,600 within 5 miles,of the Fernald 
s i t e ,  and a n  estimated population of 2.74 million within 50 miles. 

The area’s major economic ac t iv i t i e s  rely heavily on the physical 
environment. 
major i ty  of the land use in the area. 
corn, soybeans and winter wheat. Several nearby farms also se l l  produce 
locally or in nearby urban  markets. 

Other important commercial products from the -area include sand, gravel and 
water from the aquifer. 
Miami River valley. A water company i s  located 1.25 miles upstream of the 
s i t e ’ s  effluent discharge to  the r iver ;  presently, this company pumpscabout 
20 million gallons of groundwater per day, for  sale  primarily t o  Greater 
Cincinnati industries.  

Downtown Cincinnati i s  approximately 17 miles southeast of the s i t e ,  

Farming and raising dairy and beef c a t t l e  account for the 
Major crops include f ie ld  corn, sweet 

Many gravel p i t  operations exis t  along the Great 

688003 
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The area's  natural vegetation i s  comprised of a broad-leafed deciduous 
forest ,  dominated by beech and maple hardwoods. 
wooded areas s t i l l  exis t  n o r t h  of the s i t e  and in the Paddys Run watershed 
t o  the west (see Figure 2 ) .  
production area were planted with white and Austrian pines as part  of  a 1973 
environmental improvement project. Non-native grasslands cover most of the 
remainder of the s i t e .  The plant diversity provides cover for  deer, eastern 
cot tontai ls ,  woodchucks, and bobwhite quail ;  predatory birds, such as red- 
ta i led hawks, have also been observed on Fernald s i t e  property. Song 
sparrows, blue jays,  cardinals, and robins nest in the pine plantations, 
while Paddys Run.is home t o  numerous species of small f i sh ,  including 
minnows, dar ters  and shiners. 

Some of these naturally 

Sixty-two acres'immediately north of the 

The I n d i a n a  b a t  (Myotis sodalis) and the running buffalo clover (Trifolium 
stoloniferum), b o t h  of which are on the federal l i s t  of threatened and 
endangered species, have the potential t o  occur a t  the s i t e .  Surveys for  
b o t h  species were conducted during the summer of 1994. 
individuals were ident i f ied,  suitable habitat for  the Indiana b a t  has been 
identified on Fernald property. 
the surrounding areas. Several state-1 isted threatened and endangered 
species have been seen on or near the s i t e ,  including the cave salamander 
(Eurycea Iucifuga), Sloan's crayfish (Orconectes sloanii) , slender 
fingergrass (Digitaria filiformis), mountain bindweed (Polygonum cilinode) 
and spring coral roo t  (Cora7 7orhiza wisteriana).. Surveys conducted during 
the summer of 1994 confirmed the presence of the Sloan ' s  crayfish in Paddy's 
R u n .  However, no other species were identified on the Fernald property. In 
addition there are several species of threatened and endangered migratory 
birds t h a t  pass th rough  the s i t e .  Some of the birds that  have actually been 
spotted on s i t e  include the northern harr ier  (Circus cyaneus) , northern 
waterthrush (Seirus noveboracensis) and dark-eyed junco (Junco hyema7is). 

A total  of  36 acres of freshwater wetlands were delineated on the s i t e  
d u r i n g  a December 1992 t h r o u g h  January 1993 study. 
included 27 acres of palustrine forested wetlands, 7 acres of drainage 
di tches/swal es and 2 acres of i sol ated persistent emergent and scrub/shrub 
wet1 ands. 

Although no 

Both  of these species are found t o  occur in 

Delineated wetlands 

Floodplains within the s i t e  property are confined t o  the north-south 
corridor t h a t  contains Paddys R u n .  
and 500-year floodplains of the Great Miami River extend west of the "Big 
Bend" r e g i o n ,  which i s  east  of the Fernald s i t e .  I t  also extends northward 
along Paddys Run from the confluence of the two waterways past  the southern 
boundary of the s i t e  (see Figure 1 ) .  This area overlaps a body of uranium- 
contaminated groundwater called the South  Plume. 

Outside of the s i t e  boundaries, the 100- 

The Fernald s i t e  i s  part of the  Great Miami River drainage basin, although 
i t  i s  above the floodplain (see Figure 3 ) .  
Fernald s i t e  t o  the Great Miami River i s  primarily via Paddys Run ,  a small 
creek w h i c h  begins north of the-s i te  and flows southward along the western 
edge of the s i t e .  
underlying sand and gravel aquifer south of the waste p i t  area. About 1.5 
miles south of the s i t e  Paddys Run empties into the Great Miami River. 

Natural drainage from the 

This intermittent stream begins losing flow t o  the 
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I n  a d d i t i o n  t o  natural’drainage through Paddys Run, s i t e  run-off i s  
collected, treated and discharged t o  the Great Miami River through an 
effluent pipeline. The r iver ,  abou t  0.6 mile east  and south of the s i t e ,  
runs i n  a southerly direction and flows into the Ohio River about  24 miles 
downstream of the s i t e .  Although turbulence makes the Great Miami River 
unsafe for  swimming, some people do f i sh  there. The segment of the r iver  
between the s i t e  and the Ohio River i s  n o t  designated as a source of public 
drinking water. 

II.A.3. SITE CHARACTERISTICS 

T h e  Fernald s i t e  i s  a federal f a c i l i t y  owned by the DOE. 
materials production the f a c i l i t y  was managed by Defense Programs. 
October 1990, the DOE transferred management responsibil i ty t o  the Office of 
Environmental Restoration and Waste Management. , 

During feed 
In 

A s  a consequence of FMPC production operations, considerable quantit ies of 
t h o r i u m  and LLRW have been generated. Until 1985, these wastes were placed 
i n  a series of waste p i t s  and s i los  located on the western portion of the 
s i t e .  Beginning i n  1984, much of the newly generated waste was placed i n  
containers as the p i t s  neared capacity. In 1986, placement of these . 
materials i n t o  p i t s  was terminated; since t h a t  time, a l l  material has been 
containerized and stored for  future d i s p o s i t i o n .  
product ion  ac t iv i t i e s  i n  July 1989, waste materials generated a t  the FEMP 
are l i m i t e d  t o  those which resul t  from environmental restoration ac t iv i t i e s  
[Ref. 31. 

Since the cessation of 

I n  August 1985, the FEMP ini t ia ted a large-scale, off-s i te  program i n v o l v i n g  
the transfer of  LLRW inventories t o  the Nevada Test S i t e  (NTS). 
program involves the  characterization, treatment, packaging, and transport  
of waste i n  fu l l  compliance with DOE Orders, Department of Transportation 
( D O T )  regul a t i  ons, NVO-325 and NTS waste acceptance c r i t e r i a  [Ref. 31. 

This 

Thorium and LLRW storage areas are located in OU3 (see OU3 Si te  Map.) 
Thorium warehouses include Building Nos. 60, 64, 65, 67 and 68 [Ref. 141. 
LLRW storage locations include: Plant 6 Warehouse (Building 79); P l a n t  9 
Warehouse (Building 81) ;  KC-2 Warehouse (Building 63); Pilot P l a n t  Warehouse 
( B u i l d i n g  68) ;  Plant 8 Warehouse (Building 80); P l a n t  1 Storage Pad; and CP 
Storage Warehouse (Building 56) [Ref. 121. 

Waste inventories are being prepared for  off-s i te  shipment. Annual update 
reports contain LLRW shipment summaries and three-year waste shipment 
forecasts. These ac t iv i t i e s ,  as well as anticipated closure of the storage 
uni ts ,  are integrated w i t h  the OU3 interim remedial action, and the on-going 
selection of  CERCLA remedial response action process for  OU3 and OU5. Final 
closure of mixed waste storage units will be covered under closure p l a n s  
developed pursuant t o  the Resource Conservation and Recovery Act (RCRA) or 
other documentation deemed appropriate by the regulatory - agencies. 

- 
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Acetone 

Arsenic 
Bari um 

I I . A . 4 .  RELEASE OR THREATENED RELEASE INTO THE ENVIRONMENT OF A 
HAZARDOUS SUBSTANCE, OR POLLUTANT OR CONTAMINANT . 

Chloroform F1 ammabl es Pyri  d i  ne 

Chromi um Igni tab1  es Sel en i um 
Corrosives Lead Si 1 ver 

Thorium and uranium are the primary radionuclides of concern a t  the Fernald 
s i t e .  However, some of the radioactive thorium and uranium materials are  
contaminated w i t h  PCBs or RCRA hazardous constituents, or exhibit RCRA 
hazardous characteri s t i c s .  The FEMP Materi a1 Controls & Accountabil i t y  
(MC&A) database indicates t h a t  6,468 containers of thor ium and 46,079 
containers of  LLRW are currently stored on s i t e  [Ref. 91. 
containers ranges from low volume cans t o  h i g h  volume tanks. According t o  
draf t  ' da t a  prepared f o r  the 1994 RCRA Annual Report, approximately 5,600,000 
pounds of t h i s  waste currently are c lassi f ied as mixed waste; an additional 
310,000 pounds are undergoing review for  RCRA applicabili ty [Ref. 111. The 
January 1995 Semi-Annual PCB S t a t u s  Report indicates t h a t  244 drums of  PCB- 
contaminated wastes. have been identified t o  date [Ref. 101. 

The s ize  of 
* 

Mercury 

Methylene chloride 

Tetrachl oroethy 
lene (a.k.a., 
perch1 oroethyl e 
ne, PCE) 

l,l,l- 
Trichloroethane 

, 
Benzene 

Cadmi urn 

Cresol 

1 , 2 -  
Dichl oroethane 

Carbon 
tetrachloride 

1, l -  Methyl ethyl ketone Xylene 
D i  c h l  oroet hyl en 
e 

(MEK)  

Chemical constituents and character is t ics  are documented i n  Material 
Evaluation Form ( M E F )  f i l e s  developed for  specif ic  drum lo t s .  RCRA 
determinations, along w i t h  waste volumes and other key information, are 
tracked i n  the s i t e  database. 

T h e  categories of  radioactive material, PCBs and RCRA hazardous 
constituents, collectively indicate the presence of "hazardous substances" 
as defined i n  C E R C L A  Section l O l ( 1 4 ) .  Given the variable condition of  
storage buildings and containers, mechanisms of potential release include 
spi 11 s and 1 eaks, and radioactive airborne p a r t  i cul ates and gases [Ref. 141. 
Routes of  _exposure include h i g h  velocity winds and tornadoes and result ing - 

air  emissions; f i r e  and result ing emissions; human contact; and 
1 .  con tamina t ion  o f  environmental media, including surface run-off and leaching 

i n t o  soi 1 s and groundwater. 
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The OU3 RI/FS analyte list includes the following categories: radionuclides; 
Target Analyte List (TAL) inorganics; Target Compound List (TCL) semi- 
volatile organics, PCBs, and organics; and Toxicity Characteristic Leaching 
Procedure (TCLP) metals, semi-volatile and volatile organics (see Table 1) 
[Ref. 121. 

II.A.5. NPL STATUS 

On November 21, 1989 (54 FR 48184), the Fernald site was placed on the 
National Priorities List (NPL) of sites requiring environmental clean-up 
under CERCLA, as amended. In July 1986, a Federal Facility Compliance 
Agreement was jointly signed by the U.S. EPA and the DOE to perform site 
clean-up. Other key CERCLA drivers include the Consent Agreement (April 
1990) and the ACA (September 1991). Additionally, a Consent Decree 
(December 1988), as amended by the Stipulated Amendments to the Consent 
Decree (January 1993), signed by the Ohio Environmental Protection Agency 
(OEPA) and the DOE addresses RCRA requirements, including closure of 
hazardous waste management units (HWMUs). (See Table 2.) 

The ACA established the following operable units (OUs) briefly described 
bel ow: 

OU1 Waste Pit Area 
OU2 Other Waste Units (Solid Waste Landfill, South Field Disposal 

OU3 

OU4 Silos 1 - 4 
OU5 Environmental Media 

Areas, Flyash Piles, Lime Sludge Ponds) 
Former Production Area (Including Thorium and LLRW Storage 
Buildings) 

The OUs are in various stages of CERCLA remedial response -- e.g., remedial 
investigation (RI), feasibility study (FS), proposed plan (PP), record o f  
decision (ROD), remedial design (RD), remedial action (RA). Additionally, 
thirty-one removal actions have been identified, ten of which have been 
compl eted. 

II.A.6. MAPS, PICTURES AND OTHER GRAPHIC REPRESENTATIONS 

The following figures, maps and documentation are referenced in the text and 
included as an Attachment to this Removal Action Memorandum Addendum. 

Figure 1 -- Major Communities in Southwestern Ohio 
Figure ‘2 -- Great Miami River Drainage Basin 
Figure 3 -- Cross-Section o f  New Haven Trough 
Table 1 -- OU3 RI/FS Analyte List [Ref. 121 - 
Table 2 -- OU3 HWMU Closure Status [Ref. 121 
1994 Annual Update Report (Excerpt) [Ref. 61 
MC&A Inventory [Ref. 91 

. -  
- -FEMP Operable Unit- 3 Si te-Map [Ref; -121 

I 



- . . 

Page 8 

1 I . B .  OTHER 

I I . B . l .  

ACTIONS TO DATE 

PREVIOUS ACTIONS 

Previous clean-up activities conducted pursuant to the RSE and the initial 
Removal Action Memorandum (August 1991) for this removal action are 
described under Section V of this Removal Act ion  Memorandum Addendum. Note 
also that community relations activities are an integral part o f  site-wide 
clean-up activities at the FEMP. 
Relations Plan (August 1992) was prepared to address removal of waste 
inventories and waste management procedures under this removal action 
(Removal Action No. 9). Other community relations activities directed 
specifically towards this removal action included a 45-day public comment 
period (May 27 through July 11, 1992), telephone interviews with community 
citizens, and distribution of fact sheets [Ref. 21.  Also, an administrative 
record file for this removal action was established. 

An addendum to the RI/FS Community 

I I . B . 2  CURRENT ACTIONS 

Current clean-up activities conducted pursuant to the RSE and the initial 
Removal Action Memorandum for this removal action are described under 
Section V o f  this Removal Act ion  Memorandum Addendum. 
activities pursuant to the FEMP’s revised Community Relations Plan (January 
1995) continue to address this removal action. The administrative record 
file for this removal action is updated whenever new documentation is 
generated. 

Community relations 

1 I . C .  STATE AND LOCAL AUTHORITIES’ ROLES 

I I .C .1 .  STATE AND LOCAL ACTIONS TO DATE 

Clean-up activities at the Fernald site are conducted by the DOE, under 
direction o f  the Office o f  Environmental Restoration and Waste Management. 
Previously referenced agreements have been signed with U.S. EPA and/or OEPA. 
Communication with local governments is maintained to ensure prompt exchange 
of information and concerns. 

I I . C . 2 .  POTENTIAL FOR CONTINUED STATE/LOCAL RESPONSE 

No change from the arrangements discussed above is anticipated. 

111. THREATS TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT, AND STATUTORY 
AND REGULATORY. AUTHORITIES 

The storage of large inventories of thorium and LLRW at the Fernald site 
present a threat to public health, welfare and the environment, per the 
following 40 CFR 300.415(b)(2) criteria: 

(a) Actual or potential exposure to nearby human populations, animals or 
- -  .- -_ . . -  . -  

the food chain from hazardous substances or pollutants or 
contaminants. [40  CFR 3 0 0 . 4 1 5 ( b ) ( 2 ) ( 1 ) ]  



Actual or potential contamination of drinking water supplies or 
sensitive ecosystems. [40 CFR 300.415(b) (2) (ii)] 

Hazardous substances or pollutants or contaminants in drums, barrels, 
tanks, or other bulk storage containers, that may pose a threat of 
release. [40 CFR 300.415(b)(2)(iii)] 

I 

Weather conditions that may cause hazardous substances or pollutants 
or contaminants to migrate or be released. [40 CFR 300.415(b)(2)(v)] 

Each of these threats to public health or welfare or the environment is 
discussed below in Sections 1II.A and 1II.B of this Removal Action 
Memorandum Addendum. See attached Table 1 for a list of OU3 RI/FS analytes. 

1 I I . A .  THREATS TO PUBLIC HEALTH OR WELFARE 

40 CFR 300.415(b)(2)(i) -- Actual or potentia7 exposure to nearby 
human populations, animals or the food chain from hazardous substances 
or pollutants or contaminants. 

Thorium, uranium, PCBs and RCRA hazardous constituents are components 
o f  containerized wastes in Fernald storage areas. Approximately 
14,600 people reside,within five miles o f  the site. Given the 
variable condition of waste containers and storage structures, there 
is a potential for release via leaks or spills. This poses a threat 
o f  exposure to workers at the site, as well as to off-site residents 
via surface run-off, leaching through soils to the groundwater, and 
airborne dispersion of radioactive materials. 

40 CFR 300.415(b) (2) ( i  i )  -- Actua7 or potentia7 contamination o f  
drinking water supplies or sensitive ecosystems. 

Contaminants have been detected in both on- and off-site wells. Leaks 
or spills o f  the above constituents would pose a threat of further 
groundwater contamination via leaching through soils. 

40 CFR 300.415(b)(2)(iii) -- Hazardous substances or po77utants or 
contaminants in drums, barre7s, tanks, or other bulk storage 
containers, that may pose a threat of release. 

The above waste categories are in containers and structures of 
variable quality. Given the design, age, and in some cases, 
deteriorated state of the containers and structures, the wastes 
require recontainerizing and movement off site for appropriate 
disposition. Allowing the wastes to remain on site for the duration 
o f  CERCLA remedial response selection of remedy process activities 
poses potential risk to site workers and surrounding populations, as 
well as the physical environment on which the ~- area’s economy- _ _  is based. 

- 

(d) 40 CFR 300.415(b)(2)(v) -- Weather conditions that may cause hazardous 
substances or pollutants or contaminants to migrate or be re7eased. 
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Storage structures and containers are at risk from high velocity winds 
and tornadoes. Releases of the above waste categories pose not only a 
potential for airborne Contamination, but also contamination of soils, 
with subsequent surface run-0f.f and leaching to soils and underlying 
groundwater. Contaminated environmental media in turn would serve as 
an exposure pathway to the surrounding human populations and the 
physical environment, on which the area’s economy is based. 

1II.B. THREATS TO THE ENVIRONMENT 

40 CFR 300.415(b)(2)(i) -- Actual or potential exposure to nearby 
human populations, animals or the food chain from hazardous substances 
or po7lutants or contaminants. 

The area surrounding the Fernald site is used, among other things, for 
agriculture and 1 ivestock. Furthermore, surrounding property includes 
natural wooded areas and non-native grass1 ands that provide habitat to 
a variety of land animals, birds and fish. Given the variable 
condition of waste containers and storage structures, there is a 
potential for exposure of the food chain (including humans as the 
highest trophic level) and wildlife via contamination of their 
environment. 

40 CFR 300.415(~)(2)(ii) -- Actua7 or potentia7 contamination of 
drinking water supplies or sensitive ecosystems. 

The site is located above a Federally-declared sole-source aquifer, 
and includes delineated wetlands. 
containerized constituents pose a threat of contamination to these 
sensitive ecosystems. 

Leaks or spills of the above 

40 CFR 300.415(b)(Z)(iii) -- Hazardous substances or pollutants or 
contaminants in drums, barrels, tanks, or other bulk storage 
containers, that may pose a threat of release. 

All o f  the above waste categories are in containers and structures of 
variable quality. Given the design, age, and in some cases, 
deteriorated state of the containers and structures, the wastes 
require recontainerizing and movement off site for appropriate 
disposition. Allowing the wastes to remain on site for the duration 
o f  CERCLA remedial response selection of remedy process activities 
poses potential for exposure of the environment via surface run-off 
and leaching through soils to the groundwater, and via airborne 
dispersion of radioactive materials. 

40 CFR 300.415(b) (2) (v) -- Weather conditions that may cause hazardous 
substances or pollutants or contaminants to migrate or be released. 

- Storage structures and containers are at risk from high velocity winds 
and tornadoes. Release of the above waste categories poses not only a 
potenti a1 for airborne contamination, but a1 so contamination of 
soils, with subsequent surface run-off and leaching to underlying 
groundwater. 

000810 



6 1 5 8  
_. - - - 

Page 11 

I V .  ENDANGERMENT DETERMINATION 

The actual or threatened release of hazardous substances from this site, if 
not addressed by implementing the response action identified pursuant to the 
initial August 1991 Action Memorandum,. or as re-affirmed in this Removal 
Act ion Memorandum Addendum, may present an imminent and substantial 
endangerment to public health, or welfare, or the environment, based upon 
the factors set forth in the National Oil and Hazardous Substance Pollution 
Contingency Plan (NCP) , 40 CFR 300.415(b) ( 2 ) ,  as discussed above under 
Section 111. 

V. PROPOSED ACTIONS 

Preparation of thorium and LLRW inventories for off-site disposition is the 
only feasible solution for mitigating threats posed by their presence; scope 
o f  this action is specifically subject to the Scope o f  Response 
C l a r i f i c a t i o n  stated in Section I of this Removal Act ion Memorandum 
Addendum. On-site stabilization without moving the materials off site would 
provide only a temporary solution to the threats posed. 

/ 

V.A. 1. PROPOSED ACTION DESCRIPTION 

The objective of this removal action is to prepare and ship off site all 
thorium and LLRW inventories currently at the FEMP. 
materials, this on-going effort entails characterization, identification, 
packaging, storage, and treatment, as needed, in order to meet land disposal 
restrictions and receiving facility waste acceptance criteria. Remaining 
inventories are currently stored in the former production area (OU3),  which 
is maintained as a radiologically controlled area requiring strict access 
and worker health and safety controls [Ref. 31. 

For all subject 

Actions initiated subject to the initial August 1991 Act 
this removal action include the following: 

e Thori um containers overpacked into containers meet 
to, provide safer storage configuration and support 

e Safe interim storage provided 

on Memorandum for 

ng DOT requirements 
off-site disposal 

e Provisions for clean-up of any spilled material from overpack and 
storage upgrade activities 

Existing site documentation supporting the on-going thorium and LLRW 
programs submitted to U.S. EPA and OEPA 

e 

e Internal procedures modified to ensure that appropriate shipping - .  
_ .  

- - . -  -documentation is entered into-the administrative record 



The radioactive nature of the wastes poses significant difficulties in 
contracting for off-site management. 
RCRA or TSCA has been shipped to the DOE's Nevada lest Site (NTS). 
1 iquids and LLRW RCRA hazardous liquids or combinations thereof are 
scheduled to be incinerated in the DOE's "TSCA" incinerator at the K-25 

- Facility at the Oak Ridge Reservation (Tennessee). LLRW RCRA hazardous 
solids are targeted for disposal at Envirocare (Utah). LLRW RCRA 
characteri stical ly-hazardous wastes are targeted for disposal at NTS after 
on-si te treatment to render them non-hazardous. 

To date, LLRW that is not subject to 
LLRW PCB 

On-going thorium and LLRW Management Program actions are consistent with 
anticipated final remedial actions based on the fact that mitigation of 
personnel /environmental risk and safe, permanent disposition o f  FEMP 
wastes/materials are ultimate goals [Ref. 31. 

Close coordination is being maintained with the on-going CERCLA remedial 
response selection of remedy process for OU3 to ensure that planned removal 
action activities appropriately support field investigations and a1 ternative 
evaluations by incorporating interim clean-up of potential sources of 
contamination into site characterizations. Updates delineating LLRW 
inventories shipped off site, as well as projected shipments, are submitted 
on an annual basis. Storage areas are maintained. and inspected, and will be 
closed, pursuant to relevant regulatory authorities. 

V . A . 2 .  CONTRIBUTION TO REMEDIAL PERFORMANCE 

A s  previously discussed, the existing LLRW and thorium inventory is within 
the scope of OU3 under the ACA. 
National Contingency Plan (NCP, 40 CFR Part 300), removal actions should be 
appropriately integrated with CERCLA remedial response selection of remedy 
activities so as to: (1) ensure an appropriate documentation trail within 
the administrative record to address any changes to site conditions within 
the operable unit resulting from removal activities; and (2) ensure the 
removal action supports the efficient performance of anticipated final 
remedial actions. To ensure a proper documentation trail withinethe 
administrative record for the FEMP site, a separate administrative record 
file has been established to support this removal action. All key program 
documentation, including this submittal and a compilation of appropriate 
off-site shipping records, are included in this file. 
second objective of integration, the prudent on-site management and off-site 
shipment of waste inventories clearly supports any projected remedial 
alternative for OU3. 

Consistent with the provisions o f  the 

Relative to the 

Long-term clean-up of OU3, including the thorium and LLRW storage areas, is 
addressed in the RD/RA Work Plan for Interim Remedial Action (December 
1994). Dates of unit closures will be dictated by sequencing methodology 
discussed in Section 3.3 of that work plan and its associated Prioritization 
and Sequencing Report (anticipated to be initially submitted to the 
regulatory agencies in March 1995). 
the following program elements: 

The methodology is based -on combining 

e Component benefit rating and prioritization; 
b Combination of components into logical groupings or complexes; 
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e Identification of global and component-specific schedule constraints; 
and 

8 Determination of a preliminary sequence for remediation [Ref. 31.  

Removal Action No. 9 update reports are anticipated to continue to be 
submitted on an annual basis until the thorium and LLRW inventory has been 
removed from the site. 

The FRD (August 1991) ,  submitted pursuant to the ACA, addresses on- and o f f -  
site waste management issues. Treatment of wastes has been integrated to 
the extent possible, given the radioactive and mixed nature of the waste. 

V.A.4.  EE/CA 

Removal Action No. 9 was classified as Time-Critical upon its initiat 
August 1991 [Ref. 131.  Consequently, an Engineering Evaluation/Cost 
Analysis (EE/CA) was not applicable. This Removal Act ion  Memorandum 
Addendum does not propose to change that classification. 

V.A.5.  ARARs \ 

While CERCLA is the primary driver for site clean-up, all activities 
comply with applicable or relevant and appropriate requirements (ARARs). A 
complete ARAR table with discussion of each is contained in Appendix A of 
the Operable Unit 3 Proposed P1 an/Environmental Assessment for Interim 
Remedial Action. ARARs are divided into three categories: contaminant- 
specific; location-specific; and action-specific. As the planning process 
progresses to the final design package/project specific plan stage for each 
individual action to be performed, the ARARs associated with that action 
will be more clearly identified. 

V.A.3.  DESCRIPTION OF ALTERNATIVE TECHNOLOGIES 

on in 

n OU3 

Important drivers specific to this .removal action include DOE Order 5280.2AY 
NVO-325, RCRA, TSCA, and the Clean Water Act and the Clean Air Act, and 
corresponding State of Ohio regulations in accordance with CERCLA as amended 
and the NCP. Note that all mixed and PCB wastes are characterized, stored, 
treated as necessary, and shipped off site in compliance with RCRA and TSCA, 
respectively, as well as DOT regulations, and corresponding State of Ohio 
regulations in accordance with CERCLA as amended and the NCP. 

The compliance requirements of the National Environmental Policy Act (NEPA) 
are applicable to this removal action. The DOE issued a revised policy on 
NEPA on June 13,  1994.  One major provision of this policy is that DOE may, 
after consultation with stakeholders, rely on the CERCLA process to satisfy 
the procedural requirements of NEPA. This means that as long as the values 
of NEPA have been incorporated into the planning of CERCLA actions (i.e., 
consideration of impacts to human health and the environment), formal ._ NEPA 

- _ _  documents (e.g., -categorical exclusions (CXs)) are- not required. 



.. . . . . . . 

The DOE notified stakeholders a b o u t  t h i s  change in policy in October 1994, 
sol ic i ted input on the plan for  implementation, and no objections were 
received. Therefore, the policy i s  currently being implemented and as long 
as a l l  ac t iv i t i e s  under t h i s  removal action meet the appropriate health and 
safety requirements, NEPA compliance for  t h i s  removal action has been 
attained. 

V . A . 6 .  PROJECT SCHEDULE 

A projected three-year schedule i s  included in each annual update r epor t ,  
submitted by June 30 of each year. 
included as an attachment t o  t h i s  memorandum. 

The schedule from the 1994 report i s  

V I .  EXPECTED CHANGE I N  THE SITUATION SHOULD ACTION BE DELAYED OR NOT TAKEN 

Delayed action would increase r 
through potential s p i l l s ,  leaks 

V I I .  OUTSTANDING POLICY ISSUES 
There are  no outstanding policy 

sk t o  human health and the env 
and airborne re1 eases. 

i ssues. 

ronment 

V I  I I. ENFORCEMENT 

This removal action i s  being conducted by the DOE in the context of on-going 
CERCLA response actions pursuant t o  the aforementioned ACA. Furthermore, 
the DOE i s  acting as  lead agency i n  conduct of this removal action under 
a u t h o r i t y  delegated t o  i t  under Executive Order 12580 -- Superfund 
Implementation (1987). Any ac t iv i ty  conducted herein t h a t  i s  or will be 
subject t o  a n  Order pursuant  t o  the Federal Fac i l i t i es  Compliance Act 
(FFCAct), will be subject t o  the Order upon the Order's effect ive date. 

I X .  RECOMMENDATION 

This decision document represents the selected removal action (hereafter 
.Removal Action No. 9 ) ,  one of numerous removal actions, fo r  the Fernald 
s i t e ,  i n  Fernald, Ohio, developed in accordance with CERCLA as  amended, and 
i s  n o t  inconsistent with the N C P .  This decision i s  based on the 
administrative record for  the s i t e .  Conditions a t  the s i t e  meet the NCP 
Section 300.415 ( b ) ( 2 )  c r i t e r i a  for  removal action. Signature of the 
"APPROVE" 1 ine below re-affirms the removal action approval , and approval of 
the Scope of Response Clarification stated in Section I of t h i s  Remova7 
Act ion Memorandum Addendum. 

John Sa t t l e r  
Team Leader, 

Waste Management 
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APPROVE : 

DISAPPROVE: 
S i g n a t u r e  Date 
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Date 

cc :  

J. S a r i c ,  U .S .  EPA 
T .  Schneider ,  OEPA-Dayton 
J. Cra ig ,  DOE-FN 
D. P f i s t e r ,  DOE-FN 
J. Re is ing ,  DOE-FN 
S.  Bogar t ,  DOE-OH 
J. A.  Cole, FERMCO 
L .  G o i d e l l ,  FERMCO 
T .  Hagen, FERMCO 
R. Holmes, FERMCO 
S. Houser, FERMCO 
M. West, FERMCO 
M .  Yates, FERMCO 
A d m i n i s t r a t i v e  Record . ( f i l e  under b o t h  A c t i o n  Memorandum, and Removal S i t e  
Eva1 u a t  i on) 
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Table 1: Operable Unit 3 RI/FS Analyte List 

Radionuclider 

Isotopic uranium 
Isotopic thorium 
Isotopic plutonium and 241 
Radium-226 and 228 
Neptunium-237 
Americium-241 
Cesium- 1 37  
Strontium-SO 
Lead-2 1 0 
Polonium-21 0 
Technetium-99 
Alpha/Eeta Screening 

TAL Inorganics 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanidei” 

TCL Semi- Volatfle Olganics 

1.2-Dichlorobenzene 
1,2.4-Trichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 

2-Nitroanilene 
2-Nitrophenol 
2.2-0xybis-( 1 -chlmrpropanej 
2.4-Dichlorophenol 
2.4-Dimethylphenol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2.4.6-Trichlorophenol 
2.4.6-Trichloropheno1 
2.6-Dinitrotoluene 
.3-Nitroaniline 
3.3-Dichlorobenzidine 
4-Bromophenyl-phenvl ether 
Mhloro-3-methylphenol 
Khloroanil ine 
Khlorophenyl-phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-msthylphsnol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(alanthracene 
Benzo(a)pyrene 
Benzoi b)f luoranthene 
Benzo(g,h,i)perylene 
Benzol klfluoranthene 
bid2-Chloroethyl) ether 
bis(2-Chloroethoxy) methane 
bis(2-Ethylhexy1)phthalate 
Butylbenzylphthalate 
Carbazole 
Chryzene 
Dibenzof uran 
Dibenzo(a.h)anthracene 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluora nt hone 
Fluorene 
Hexachlorobenzsne 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Ideno( 1.2.3-cdlpyrene 
lsop horone 
Napthalene 
Narobenzene 
N-Nitroso-di-n-dipropylamine 
N-Nitrosodiphenylamine 

Pentachlorophenol 
Phenanthrene 
Phenol 
Pyreno 

TCL PCSI 
lhtvchldrinsted Elphenols 

Arochlor- 101 6 
Arochlor- 1221 
Arochlor- 1 232 
Arochlor- 1242 
Arochlor- 1248 
Arochlor- 1 254 
Arochlor- 1 260 

TCL VolatUe Organics 

1.1 -Dichloroerhane 
1,l-Dichloroerhene 
1 , 1 ,l -Trichloroethane 
1,1,2-TrichIoroethane 
1 , 1.2.2-Tetrachloroethane 
1,2-DichIoroethane 
1,2-DichIoroethene (totall 
1,Z-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone . 
Benzene 
Bromodichloromethane 
bomof  orm 
Bromo m et ha ne 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1.3-Dichloropropene 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Stvrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
trans- 1 ,3-Dichloropropene 
Trichloroethene 
Vinyl Chloride 

TCLP Metals 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

TCLP Semi- Vohtae 
Olganics 

1,4-DichIorobenzene 
2.4-Dinitrotoluene 
Hexachlorobenzene 
Hexachloroethane 
Hexachloro- 1.3-butadiene 
Nitrobenzene 
Pentachlorop henol 
Pyridine 
2.4,6-Trichlorophenol 
2.4.6-Trichlorophenol 
o-Cresol 
m-Cresol 
p-Cresol 

Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
2-Butanone 
1.2-Dichloroethane 
1 ,l-Dichloroethylene 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

’ Requested only in components with history of cyanide usage. 
- __  _ -  _ _  - . - -  -~ 
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Table 2: Operable Unit 3 Hazardous Waste Management Unit Closure status 

componem Cbsrm schschrb 
HWMU N u m a r  HWMU IdamdraClon Lout lon SubmntalWctmn ' 

INACTIVE UNITS 

30 

3 

5 

4 

7 

9 

28 

31/32 

52 

38 

6 

38 

8 

21 
53 

13 

1 

10  

11 

12 

14 

15 

1 8  

17 

18 

22 

25 

28 

40 

41 

48 

47 

48 

49 

50 

UNlTS TO BE CLEAN CLO- UNOW RCRA 

8- Chbnb sdc T n a m a  FscW 
Wmto Oil Storage n Garage 

D n m  Storeg. A m  Neer LoaQne Dodc llabl 

D i u m n d  H F  R e d u e  Storage NW of P b n l 4 A  

N i t m  Acd Rad C a r  and A m  

Datnr Still 

Bulk Storage Tanks T5 & T8 

Nonh and South Sokern Tanks IPibt Plam) 
S l o r a ~ ~  Pad Nonh of Plam 6 A  

D m  HF Resdue Storage insdo of Pbnt 4A 

HF Tank Car 

Dnnwmd HF R a d w  Storage Soulh of Cool~ng Tower 

H h  Oil Raoverv 

Safo Gbomstw Oigmtlon Sun0 (Pbm 1A) 

Wh..lrbmor Om Colbotor t8uJdng 661 

D m  S t o m  A r u  South of W-28 Ihb) 

1 3A 

3 l A  

1 SA 

15A 

NA 

NA 

1A 

130 

130 

745. 

4A 

19A' 

190 '  

SA 

1A 

68 

UNIT REMEDUTION TO BE COM- UNDW RCRAICWCU INTEGRATION PROCESS 

73A.B.C.D.E 

2A 

190 - 
86 

74R 

8A 

8A 

74c 

740 

13A 

87 

39A.B.74W 

18A 

2% 

2E 
2A 

2A 

2A 

3E 

1 SAp-90 

OWd-92 

OsOa-92 

04-A~-93 

24-Jun-93 

21 -0Cl-93 
O5Nov-93 

1 BNOV-93 

309eC-93 

309eC-93 

21-JmS4 

15-Mar-94 

To Be D o t e d  

To 80 Datammrd 

To Be O a 1 . d  ' 

To 80 Detwmamd 

OSl\u~-03 

3wlm-93 

To Be Dst.mrrd 
To 80 0at .mard 

To Be O e t d  

To Be Oatemmad 

To Be D e t . m a d  

To 80 0.twmnd 

To Be O e t d  

To Be Dotownmod 
To 80 0 a t u m n d  

To B e O e 1 n m n d  

To Be O e t d  

To Be Datamard 

22-J~rrS3 

2 2 - J ~ 9 3  

22-J-93 

22 -J~nS3  

22-J~n-93 

ACTIVE RCR4 STORAGE COMPONENTS - UNITS TO BE CLOSED UNDER PART B 
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Action Memorandum - Removal of Waste Inventories (Removal Action No. 9), August 20,1991 (AR- 
No. R420-201.1). DOE-2083-91: to WEMCO, W.H. Britton, President: from DOE-FN, Gerald W. 
Westerbeck, Manager. 

Addendum to the RI/FS Community Relations Plan for Removal Action No. 9 - Removal of Waste 
Inventories and Thorium Management Procedures, August 1. 1992 (AR No. R-020-1002.1). 

Addendum to the Removal Action No. 9 Low Level Radioactive Waste and Thorium Management 
Program, August 1992 (AR No. R-020-204.10,3672). 

Closer Look at Uranium Metal Production, A Technical Overview, March 1988. 

Documentation Supporting Fernald Environmental Management Project Removal of Waste 
Inventories - Update, June 1992 (AR No. R-020-204.8, 351 1). 

Documentation Supporting Fernald Environmental Management Project Removal of Waste 
Inventories - Update, June 1994 (AR No. R-020-204.15, 5690). 

.. - - - 

Documentation Supporting Fernald Environmental Management Project Removal of Waste 
Inventories - Update, June 1993 (AR No. R420-204.13, 4552). 

Documentation Supporting FEMP Removal of Waste Inventories - Removal Action No. 9, August 28, 
1991 (AR NO. R420-202.4, 2018). 

EDL Conteiner Report, Material Controls and Accountability, February 1991. 

FEMP Semi-Annual PCB Status Report, January 1995. Letter No. C:OP:94-1318: to DOE-FN, Jack 
R. Craig, Acting Director; from FERMCO, Don Ofte, President. 

1994 RCRA Annual Report - Fernald Environmental Management Project, Draft. 

RD/RA Work Plan for Interim Remedial Action - OU3, Rev. 0, Draft, March 1994. 

Removal Action Memorandum: Thorium Storage Buildings, August 22, 1991 (AR-No. R-020-201.2). 
DOE-1719-91: from DOE-FN, Gerald W. Westerbeck, Manager; to WEMCO, W.H. Britton, President. 

Removal Site Evaluation - Thorium Storage Buildings, Volume 1, July 1, 1991 (AR No. R-020-202.1, 
2019). 
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