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EXECUTIVE OVERVIEW 

The Feed Materlals Production Center (FHPC) ut1 1 f t e s  a wide varlety of chemical 
and metal lurglcal processes I n  the productlon of uranlum metal products used i n  
DOE programs a t  the reactor sl tes and elsewhere. The continued operatlon of the 
FMPC Is necessary t o  achleve DOE mlsslon requfremnts. 

The FMPC Radloactlve Waste Management Plan  presents the Slte Waste Management 
P lan .  I t  sets f o r t h  s i t e  p l a n s  for c o n t r o l l l n g  releases of radloactlvity and 
assurlng safe  storage of radioactfve wastes generated by pas t ,  present and  
future s i te  operations. 

The FMPC Radioactlve Management P l a n  addresses projects prlnclpal ly funded on 
the A R  budget. 

1.1 

1.2 

-1 5 0 1 9 2 5 

FMPC Bac kqround 

The Feed Materials Productlon Center (FMPC) began I n  the late 1940's 
when the Unlted States Atomlc Energy Comnlsslon I n i t i a t e d  a long-term 
p l a n  t o  e s t ab l i sh  an in-house Integrated p roduc t ion  complex for  
processlng uranlum and I t s  compounds from natural uranium ore 
concentrates. A wide variety of chemlcal and metal lurgical process 
steps are u t l l l t e d  t o  support the prlmary mlsslon of  supplylng 
me ta l l l c  fuel cores for the productlon reactors located a t  Rlchland, 
Washfngton, and Savannah Rlver, South  Carollna. Some metal Is shipped 
directly t o  DOE fac l l i t l es  a t  Oak Rldge, Tennessee, and Rocky Flats, 
Colorado. Operations are admlnlstered through the Department of  
Energy (DOE)  Oak Ridge Operatlons ( O R O )  Offlce. 

The R l c h l a n d  N-Reactor stream i s  supported by processing enrfched 
uranium scrap res1 dues generated d u r i n g  the metal production steps 
p l u s  Purex UO (uranium trioxide) recycle. Enrlched UF (uranium 
hexafluoride) ? s requlred t o  replenish U-235 values consume d I n  the N- 
Reactor. A l l  three material types are converted t o  UFq ( u r a n i u m  
te t ra f luor lde) ,  w h i c h  i s  the s ta r t lng  p o l n t  for metal production 
Operations. Productlon depleted uranium metal for the Savannah Rlver 
Mark 31 stream, the Y-12 P l a n t  and Rocky Flats  begins w i t h  UF4 
(uranlum tetrafluorlde) from Inventories. 

The FMPC i s  the o n l y  f a c i l i t y  w i t h i n  the DOE nuclear production 
complex capable o f  producing these uranium metal products fo r  the 
varlous DOE defense programs t h a t  they support. A comprehensive and 
cost-effectfve ESIH Management P lan  w i l l  ensure t h a t  a l l  DOE mlsslon 
requlrements a re  f u l f l l  led whlle  meeting a l l  envlronmental 
regulations , health protectlon objectives and safety standards. 

SI t e  - 
The Feed Materlals Productlon Center Is located near Fernald, Ohio, a 
community approxlmately 20 miles northwest of downtown Cincinnat i ,  as 
shown i n  Figure 1. The v l l  lages of  New Bal  timore, Ross a n d  S h a n d o n  
are a l l  located w l t h l n  a few miles of the p lan t .  Hamilton, Ohio,  i s  
approxlmately 10 m i  les northeast of the p lan t .  

0000013 
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The t o t a l  area of the s i te  Is 1050 acres of w h i c h  850 are i n  Hamilton 
County a n d  200 i n  Butler County,  Ohio. Figure 2 shows the current 
l a n d  use a t  the FHPC, including, p r o d u c t i o n  f a c i l i t i e s ;  waste p i t  
storage areas; u t 1  1 i t ies  p l an t s ;  and supporting b u i  1 dings. The 1 ayout 
of  the productfon fac i l i t i es  and support b u i l d i n g s  is illustrated i n  
Figure 3. This area covers 136 acres, and the area under roof i s  
about 19 acres. There are approximately four miles of raf lroad track 
a n d  paved  road on the s i te .  The paved storage areas t o t a l  a p p r o x i -  
mate1 y one m i  1 1 ion square feet. 

1.3 Purpose of Report 

The purpose o f  the FMPC Radioactive Waste Management P l a n  i s  t o  
identify the comprehensive program for hand1 ing and disposal of waste 
generated a t  t h e  Feed Mater ia l s  P r o d u c t i o n  Center ( F M P C ) .  
Incorporated i n t o  this report are: 

Sumnary and characterization of existfng FMPC waste streams 

Discussion of strategies for management of low-level radioactive 
waste; low-level radioactive/hazardous mixed wastes; low-level 
radioacti ve/toxic mixed wastes; and  noncontami n a t e d  conventional 
wastes 

Discussion of schedules and major milestones for waste management 
activities 

. Identification of q u a l  i t y  assurance systems for waste management 
activities. 

Important t o  the FMPC i s  a strong emphasis u p o n  compliance w i t h  
federal, state and loca l  environmental safety and health. regulations. 
DOE Orders provide the guidance under w h i c h  Waste Management programs 
are planned and implemented. 

1.4 Environmental Requlatory Requirements 

The environmental regulatory requirements f o r  the FMPC Waste 
Management Department are outlined i n  DOE Orders 5480.1A and 5820.2. 
These orders o u t 1  fne the method by which DOE fact 1 I t ies are t o  achieve 
compl lance w i t h  environmental regulations as required by Executive 
Order 12088. 

1.4.1 Liquid  Wastes 

Liquid wastes are generated t o  some degree i n  every operation 
a t  the FMPC. L i q u i d  waste streams are: the process waste 
stream, sani tary sewage and storm watqr. The systems for 
treatment o f  these l i q u i d  wastes are described i n  Section 
3.2.2. The p o l i c y  for  the control and  monitoring of  l i q u i d  
wastes t h a t  may be discharged i s  establishd under the Clean 
Water Act (CWA, P u b l i c  l a w  92-500), and  the system for 
monitoring of 1 i q u i d  waste discharges is  establ ished under the 
Nat iona l  Pol 1 u t a n t  Discharge El i m i n a t i o n  System (NPDES) .  
Authority t o  carry o u t  the NPDES Program for the FMPC has been 
delegated t o  the Ohio  Environmental Protection Agency (OEPA) .  

.3 5 0 1 9.2 i Q O O O l O  
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The NPDES Program establ ishes  m o n i t o r i n g  methodologies a n d '  
dfscharge l imits t o  ensure compliance w i t h  the CWA. The 
current discharge 1 iml t a t lons  of  FMPC 1 i q u i d  e f f luents  are 
shown In Table 1; I t  should  be noted tha t  monitoring of u ran ium 
concentrat ions I n  l l q u i d  e f f luents  fs not  requfred under the 
NPOES Program. 

1.4.2 So l id  Wastes 

- Radfoactlve solfd waste management program for the FMPC are 
required t o  be conducted f n  compliance w i t h  DOE Order 5820.2 
and 5480.2A. Management of mixed hazardous  and  t o x i c  wastes 
are governed under the direct ives  established i n  DOE Order 
5480.2 w h i c h  incorpora tes  requirements of the Resource 
Conservation and Recovery Act ( R C R A )  and  the Toxfc Substance 
Cont ro l  Act (TSCA). Guidance fo r  the management o f  inactive 
hazardous waste sftes i s  described f n  DOE Order 5480.14, w h i c h  
incorporates the substantfve requirements of the Comprehensive 
Envf ronmental Response Compensation and Liabi 1 I t y  Act (CERCLA). 
Hand1 ing of non-contamf nated conventional wastes is based upon 
a p p l  icable gufdel ines establf shed by the National Envf  ronmental 
P o l i c y  Act ( N E P A ) ,  the Clean Afr Act ( C A A ) ,  the Clean Water 
( C U A )  , and other applicable regulations. 

A sumnary of the major applicable regulatlons for solid wastes 
a t  FMPC is provided f n  Table 11. 

1.5 Responsible DOE Area Office .- 

Oak Ridge Operations Office 

1.6 Program Administration 
- 

WMCO, Inc. under Con t rac t  No. DE-AC05-860R01156, f s  responsible f o r  
a l l  operatfons, including waste management a c t i v i t i e s ,  a t  FMPC. 
Responsibflity for coordination of a c t i v i t i e s  related to  waste manage- 
ment has now been consol idated u n d e r  a new Waste Management 
Department. - 

1.7 Responsible DOE Staff Member 

James A. Reafsnyder, Site Manager, DOE 

1.8 Funding of Waste Manaqement Actfvitles 

Waste Management Actf v i t i e s  a t  FMPC are currently funded under the 
Office of Waste Management. 

6 
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2.0 Description of Waste and Waste. Generatinq Processes 

2.1 Waste Process Flow Charts 

A f l o w  c h a r t  of the FMPC production processes a n d  the major waste 
streams is  shown i n  Figure 4. 

The primary work a t  the FMPC i s  the production of  purified uranium 
metal and compounds for use a t  other DOE sites.' In regard t o  Uranium- 
235 content, the uranium may be depleted, normal, or s l i g h t l y  
enriched, The average content is  close t o  normal. 

Uranium production begins w i t h  ore .concentrates, recycled uranium from 
spent reactor f u e l ,  or w i t h  various uranium compounds. Impure 
s ta r t ing  material i s  dissolved i n  n i t r i c  acid and the u r a n i u m  i s  
extracted in to  an organic l i q u i d  and then back-extracted i n t o  dflute 
n i t r i c  ac id  t o  yield a solution of uranyl nitrate. 

Evaporation and heating convert the n i t r a t e  solution t o  uranium 
trioxide ( U O  ) powder. This compound i s  reduced t o  uranium dioxide 

by reaction w i t h  anhydrous  hydrogen fluoride,  Uranium metal Is 
produced.  by reacting UF4 a n d  magnesium metal i n  a refractory-1 ined 
reduction vessel. This primary uranium metal is then remelted w i t h  
scrap uranium metal t o  y ie ld  a purified uranium i n g o t  which i s  
extruded to  form rods o r  tubes. Sections are then cut  and machined t o  
final dimensions, These machined cores are shipped to  other DOE sites 
f o r  c a n n i n g  a n d  f i n a l  assembly i n t o  r eac to r  fue l  elements. 
Previously, small amounts of thorium were processed; however, thorium 
processing no longer occurs. 

(UOp) w i t h  hy d rogen and then converted t o  u r a n i u m  tetrafluoride (UF4) 

2.2 Waste Characterization 

Low-level radioactive wastes generated a t  the FMPC include wet f i l t e r  
cake, sludge, neutralized raffinate, dry slag, ash, metal l l c  uranium 
f ines ,  oxides, a n d  miscel laneous contaminated trash. The chemical 
compositfon o f  the wastes i s  quite varied, b u t  major components are 
metal oxides and nitrates of copper, a l u m i n u m  and iron; calcium oxide; 
f ree  u r a n i u m  a n d  u r a n i u m  i n  various o x i d a t i o n  s ta tes ;  magnesium 
fluoride; and traces of  free magnesium. 

The uranium content of the v a r i o u s  waste streams varies from a b o u t  
0.0005 grams U/gram of s o l  ids i n  the n e u t r a l  ired refinery ra f f fna te  
and slag leach f i l t e r  cake t 0-100% U i n  descarded metal and oxides. 

waste materials. . 

More complete descriptions of the waste characteristics can be found 
I n  a report, "Waste Characteristics and Quantities - Low-Level Waste 
Processing and Storage System - FMPC," prepared for  U. S. DOE by NLO, 
Inc. A summary of major waste characterization i s  provided i n  Tables 
111 - VI. 

The precent enrichment i n  9 3! U i s  0.2% t o  1.1% i n  the contaminated  

12 
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3.0  Waste Manaqement Strateqy 

3 .1  Identification and Location of Waste Manaqement Strategy 

The locat ion of waste treatment and waste storage fac i l i t fes  a t  FMPC 
are shown i n  Figure 5. Ffgure 6 Is a p l a n  of  the production area, a n  
a i d  i n  l o c a t i n g  various production plants  and  waste treatment 
faci  11 t i es  w i t h i n  the area. 

3 . 2  Description of Waste Treatment Facllities 

S o l i d  and  l iquid radloactive wastes are  generated a t  FMPC. The 
faci  1 i t ies for  hand1 i n g  the wastes are discussed below. 

3 . 2 . 1  Sol id  Wastes 

Noncombustible solid wastes generated a t  FMPC are drumned for 
o f f - s i t e  shipment or dfscarded i n  a storage p i t .  The uranium 
content  of these wastes i s  regarded as below economic recovery 
levels. 

Contaminated combusti ble residues, sewage S I  udge, graphite and 
011s are treated as process residues and incinerated i n  various 
f a c i l i t i e s .  The uranium values are  recovered from the 
generated ash i n  the Recovery P l a n t  or the Refinery. 

F i  1 t e r  cake, from P l a n t  8, resul t ing from the f i  1 t ra t ion o f  
raffinates and sludges accumulated i n  General Sump tanks, is 
now stored i n  drums awaiting processing for off-site disposal. 

3 . 2 . 2  Liquid Wastes 

L iqu id  wastes are generated t o  some degree i n  every operation 
a t  FMPC. The three branches o f  t he  l i q u i d  waste stream are: 
process waste, sanitary sewage, and storm water. The system t o  
control the discharge of radioactive wastes t o  the environment 
through any of the branches of the l i q u i d  waste system is  shown 
i n  Figure 7 .  

3 . 2 . 2 . 1  Process Waste 

3 . 2 . 2 . 1 . 1  Plant Treatment Faci 1 i t i e s  

A l l  of  the major  process areas have i n d i v i d u a l  
treatment f a c i  1 i t i e s  capable o f  pretreating the 
l i q u i d  wastes t h a t  are peculiar t o  t h a t  particular 
process step. I n  these p l a n t  treatment units, 
v i r t u a l l y  a l l  of the radioactive materials i n  the 
wastes are removed as f i  1 t e r  cake  processed for 
recovery o f  U values. The ff  1 t ra te  produced i s  
sent t o  the General Sump. 

3 . 2 . 2 . 1 . 2  A simplified f low diagram of the General Sump i s  
shown i n  Figure 8. 
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P h y s i c a l l y  the General Sump i s  a col lect ion of  
v e r t i c a l  tanks of va r lous  sizes, Pumps, p i p i n g ,  
and valves established on a control led  pad. I t  i s  
desfgned t o  f a c f l f t a t e  the transfer and storage of 
I f q u i d  wastes w i t h i n  the tankage complex and the 
discharge therefrom, and the a d d i t i o n  of various 
reagents and c o a g u l a t i o n  aids. Provfsfons have 
been made for  ease of sampling, b o t h  g r a b  and  
continuous.  Controls are simple b u t  adequate. 
The pad is equipped w i t h  I t s  own sump and drainage 
trenches t o  handle any leaks or accidental spi l ls .  

The process wastes from the varlous production 
plants and service fac i l i t i es  are received a t  the 
General S u m p ,  checked f o r  SS content ,  a n d  
segregated o r  s e l ec t ive ly  combined as required. 
I f  a certain waste exceeds discard specifications, 
i t  i s  sent t o  the Refinery for  recovery o f  SS 
values. 

Acidic  raff inates  from the refinery e x t r a c t i o n  
process are segregated, neutralized w l t h  CaO, and 
then pumped t o  P l a n t  8 for sol ids  removal by 
f i l t r a t i o n  on rotary vacuum fi l ters.  

Most other uranium-bearing wastes are adjusted for 
the pH w i t h  ca lc ium oxide t o  o b t a i n  a maximum 
precipitation of radloactlve material, and settled 
a n d  decanted i n  successive s teps  p r i o r  t o  
discharge of the supernatant liquor t o  the river. 
The settled sludges are also transferred t o  P l a n t  
8 for  f i l t r a t i o n .  

Before discharge from the General Sump t o  the Wet 
Chemical Waste P i t  or t o  the Miami River a l l  
l i q u i d  was t e s  a r e  sampled t o  de t e rmlne  
concentrations a n d  t o t a l  con ten t  of  radioacti ve 

- 

materials. - 

3.2.2.1.3 P lan t  8 

Waste s l u r r i e s ,  i n c l u d i n g  neutralized refinery 
raff lnate ,  General Sump s lur ry ,  and  s lag leach 
slurry, are f l 1  tered on rotary vacuum f l 1  ters I n  
P l a n t  8. The f i l t e r  cake sol ids  are currently 
stored i n  drums on c o n t r o l l e d  storage pads f o r  
eventual o f f - s i t e  shipment f o r  disposal. The 
sol ids-free f i l t r a t e  i s  pumped t o  P i t  5- for 
subsequent discharge t o  the Great Miami River. 

3.2.2.1.4 Chemical Waste P i t  No. 5 

The Chemical Waste P i t  ( P i t  5 )  i s  a rubber lined 
s e t t l i n g  b a s i n  lined se t t l i ng  basin located 

25 000032 



rectangular i n  shape, w i t h  a surface area o f -  
approximately 3.6 acres  a n d  a c a p a c i t y  o f  
approximately 21,000,000 g a l  l ons .  I t  i s  now 
f i1  led. 

The f i l t ra te  l i q u i d  from the P l a n t  8 rotary vacuum 
f i l t e r s  is  pumped t o  wet chemical P i t  No. 5 w h i c h  
overlows t h r o u g h  a n  eff luent  control tower near 
the  western end of the p i t  i n t o  a clearwell  from 
which I t  Is pumped to  the Miami River. 

3.2 .2 .2  Sanl t a r y  Sewaqe 

The sanitary waste col  lect ion and treatment system 
i s  completely separated from the process waste 
system. Uranium contamination occurs on ly  through 
the p l a n t  l a u n d r y  and  showers; houever, most o f  
the uranium i s  removed i n  the normal sanitary 
sewage treatment and captured i n  the sludge, w h i c h  
i s  dried and roasted i n  P l a n t  8 f o r  recovery of  
uranium values. 

3.2 .2 .3  Storm Water 

I t  i t  possible for uranium t o  enter the storm 
water system through accidental spi 1 1  s or p i c k u p  
of  s e t t l e d  par t lculates  from stack emisslons. 
Cont ro l  and recovery o f  s p l l  Is i s  made possible 
through d i  version f a c i l  i t i e s  provided, however, 
c o n t a m i n a t l o n  from s i t e  runoff i s  a major source 
of uranium i n  the combined p l a n t  effluent. 

3 .3  Waste Manaqement Strategies 

The overriding strategy for h a n d l i n g  contaminated and non-contaminated 
wastes a t  the Feed Materials Production Center i s  the minimization of 
waste products coupled w i t h  the cost effect ive disposltion of  the 
wastes i n  a manner t h a t  i s  environmentally sound. Inherent i n  waste 
management efforts is  the intent t o  meet or exceed a p p l i c a b l e  health 
and safety standards, environmental po l  l u t i o n  control standards, and 
A L A R A  standards. 

Waste Management Strategies are presented for  the h a n d 1  i n g  a n d  
d i s p o s i t i o n  o f  Low-Level R a d l o a c t i v e  Wastes,  LOw-Level  
Radioacti ve/Hazardous Mixed Wastes, Low-Level Radioacti ve/Toxic Mixed 
Wastes , and Noncon tam1 nated Convent 1 ona 1 Industria 1 Wastes, 

The relationship o f  management s t ra tegies  f o r  future management of  
waste materlals a t  the FMPC is  i l  lustrated i n  Figure 9. 

3 .3 .1  Low-Level Radioactiye Wastes 

The Liquid and Sol i d  Low-Level Radioactive Wastes identified i n  
Section 3.2 are no longer discarded t o  on-site storage pits.  
(Those waste materials previously discarded i n t o  storage pi ts  
are discussed In Sectlon 4.0). Instead, low-level radioactive 
wastes are treated and prepared fo r  off-site disposal. 

.j 5 0 3 q fj 6 
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The sources of Product lon Wastes I n  the  FMPC are l d e n t l f i e d  i n  
F l g u r e  10. A s  shown i n  t h i s  F i g u r e ,  wastes f r o m  t h e  v a r l o u s  
chemical and m e t a l  1urg lCa l  p l a n t s  a re  c o l  l e c t e d  and t rea ted  a t  
the  General Sump. 

As r e p o r t e d  I n  t h e  FMPC E n v l r o n m e n t a l ,  Safety  and H e a l t h  
Management P l a n  (NLCO 2037 S p e c i a l  UC-11)  of November, 1985, 
f l v e  major waste volume m ln lm lza t l on  technlques are employed a t  
the Feed M a t e r i a l s  Product lon Center, and are: 

- Segrega t I on 

- Mate r la l  Substi  t u t l o n  

- Process Innovat lon  

- Mechanlcal Volume Reductlon 

- Recyc 1 e/Reuse 

Management o f  L o w - L e v e l  R a d l o a c t l v e  Wastes a t  FMPC is 
p r l n c l p a l  l y  g u i d e d  by  DOE Orde r  5820.2. I t s  r e q u i r e m e n t s  
address the  management o f  r a d l o a c t l  ve waste, waste byproducts 
and r a d l o a c t f v e l y  c o n t a m l n a t e d  s u r p l u s  f a c l l  l t l e s .  The 
requ l remen ts  o f  DOE Order  5820.2 s t i p u l a t e  t h e  p r o p e r  waste 
d lsposal ,  waste acceptance, d i sposa l  s l t e  se lec t ion ,  d isposa l  
s l t e  opera t ion  and d lsposa l  s l t e  c losure/post -c losure.  

Current p lans  f o r  opera t lon  o f  FMPC Low-Level Radloactl  ve Waste 
Management i n v o l v e  the  segregation, preparatlon, and packaging 
of 1 ow-1 eve1 wastes c u r r e n t  1 y generated and under shor t - term 
s t o r a g e  ( inventory) .  

Plans f o r  processing and packaging o f  c u r r e n t l y  generated low- 
l e v e l  r a d l o a c t l v e  waste a r e  p r e s e n t e d  under  t h e  Low-Level  
Waste P r o c e s s i n g  and S h i p p i n g  System (LLWPS); t h i s  p r o j e c t  
i d e n t l f l e s  f a c l l  l t l e s  and equipment necessary f o r  processing o f  
wastes I n t o  a form s u l t a b l e  f o r  o f f - s i t e  shipment and r e c e l p t  
a t  t h e  Nevada T e s t  S l t e .  F u n c t i o n a l  f l o w s  th rough  t h e  LLWPS 
system are  I d e n t l f f e d  i n  F igure  11. 

P r l o r  t o  t h e  c o m p l e t i o n  o f  t h e  LLWPS system I n  FY-1988, an' 
I n t e r i m  LLWPS system w i l l  be used t o  process wet waste streams 
i n t o  a f o r m  s u i t a b l e  f o r  o f f - s l t e  sh ipment  and r e c e l p t  a t  
b u r i a l  s i tes .  The I n t e r i m  LLWPS system w i l l  be used t o  package 
f o r  o f f - s i t e  sh lpment  t h o s e  l o w - l e v e l  r a d l o a c t l v e  wastes 
c u r r e n t l y  s to red  I n  drums and on c o n t r o l  l e d  storage pads. 

M a t e r l a l  s processed  under  t h e  I n t e r i m  LLWPS System i n c l u d e  
contaminated meta ls  s l a g  and r a f f l n a t e s ,  contaminated magneslum. 
f l u o r i d e ,  c o n t a m i n a t e d  wood p a l  l e t s ,  con tamlnated  s o l 1  , 
contaminated cons t ruc t l on  rubble,  and o ther  contaminated l o w -  
l e v e l  w a s t e  m a t e r l a l s .  P r e p a r a t i o n  and s h l p m e n t  o f  
contaminated meta ls  ( fe r rous  and copper sc rap )  a l s o  fa1  1 under 
the I n t e r i m  LLWPS System. 

28 
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F I G U R E  10 

Sources of Production Wastes 
C O L L E C T E D  a T R E A T E D  IN  T H E  G E N E R A L  S U M P  
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Inventory o f  low-level radloactlve waste materials as of 
January 31, 1986 and t o  be handled I n  the Interim LLWPS System 
I s  shown below: . 

Drumned Magnesium Fluoride ....... .5,029 drums 

Depleted Low-Level Waste ........ .10,311 containers 
1 ga l lon  t o  55-gallon 
drums 

Drumned Slag Leach Filter Cake .... 4,892 drums 
(VBB-001) 

Drumned Neutralized Rafflnate .... 12,134 drums 
(VVB-002) 

Copper Scrap ..................... 1-,500 tons 

Wood Pal lets/Boxes . . 16,000 u n l  t s  

Waste Oil ........................ 1,500 drums 

Constructlon Rubble .............. TBD (2486) 

3.3.2 Low-Level Radioactlve/Hazardous Mixed Wastes 

Low-Level Radioactlve/Hazardous Mixed Wastes are a small  
fraction of total FMPC waste management actlvlties. Volumes 
and characterizations of FMPC Low-Level Radioactl ve/Hazardous 
Mixed Wastes are provided i n  Tables VI1 and VIII. 

There are three (3) main approaches t o  h a n d l l n g  and disposition 
of these materials a t  the FMPC. First, a l l  wastes of this type 
are recefved a n d  h a n d l e d ,  t reated,  a n d  stored i n  contalners 
compatible w i t h  t he  materlals belng stored. A 1  1 containers 
are properly labeled, stacked and malntalned for safe operatlon 
o f  the contalner storage f a c l l  Ity. 

Second, where possible low-level radloactive/hazardous mfxed 
wastes are  chemlcally treated t o  minimize the i r  hazardous 
qua l i t i es .  This I s  currently being accomplfshed I n  a p l a n t  . 

test fo r  the conversion of barium chloride t o  barium sulfate.  

Third, Radloactive/Hazardous Mixed Wastes w h i c h  c a n n o t  be 
converted t o  non-hazardous forms are stored u n t i  1 f i n a l  
dlsposi t l on  can be arranged. Characterlzatlon and volumes of 
wastes sui t ab l e  for  hazardous waste Incineration have  been 
identifled. FMPC waste materials have been placed on the l l s t  
o f  feed sources f p r  the O a k  Rldge O p e r a t i o n  TSCA Incinerator 
w h i c h  was descr ibed as becomlng operat ional  I n  1986. 
A 1  ternatlve dlsposltlon arrangements are a l s o  belng made should 
the start-up o f  the Oak Rldge, Tennessee TSCA lnclnerator prove 
unacceptably 1 ong. 
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TABLE V I 1  

RADIOACTIVE/HAtARDOUS WASTES HANDLED AT THE FMPC FACILITY 

Waste Name EPA Waste No. Ex1 s t i ng Annual 
Inventory Generation 

Spent Solvent F002 136,874 lbs. 1,100 lbs/year 
(1.1.1-Trich1oroethane)- 
Tank 

Spent Solvent 
(1.1.1-Trfch1oroethane)- 
Container 

Spent Eutectic Salts 
(BaC1, KC1, NaCl) 

Spent Solvent 
(methylene chloride, 
perchloroethylene) 

F002 

DO0 5 

FOO 1 

20,000 lbs. --- 

35,000 lbs. 36,000 lbs/year* 

--- 1 , 300 1 bs/year* 

Material generated at RMI, Ashtabula, Ohio. 

Source: RCRA Part B Application, FMPC, November, 1985. 
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3 . 3 . 3  Low-Level RadioactIvelToxlc Mlxed Wastes 

3 . 3 . 4  

The FMPC has drums of S O 1  vent S t i  11 bottoms and sludges t h a t  
are sl l g h t l y  contamlnated w l  t h  uranlum and PCBs. Arrangements 
have been made t o  place these wastes onto  the waitlng l i s t  of 
feed materials for the Oak Rfdge, Tennessee TSCA Incfnerator. 
I n  the even t  t h a t  use o f  t h e  TSCA Inc lnera tor  becomes 
unacceptably 1 ong, arrangements are a 1 so being made to  consider 
on-slte lncineratlon of these waste materials. 

Convent lona 1 Indus trl a1 Wastes 

N o n c o n t a m l n a t e d  I n d u s t r i a l  Wastes a re  h a n d l e d  through 
inclneratlon a t  the FMPC or sanitary l a n d f l l l  disposal. Volume 
and characterfzatlon of FMPC Noncontamlnated Burnable and Non- 
burnable wastes can be found I n  Tables V and VI. 

4 . 0  Waste Storage Facilities 

The radlonclldes encountered a t  FMPC are baslcal ly uranlum, thorlum, and 
the radloactlve daughters of each. The processing of smal 1 quantltles of 
recycle compounds does introduce TRU radloncl Ides such as p l u t o n l u m  and  
neptunium, as we1 1 and flssfon fragments 1 ike ruthenlum, technetfum, etc. 
Technetium a n d  ruthenlum are present I n  FMPC e f f luent  i n  detectable 
quant i t les  b u t  a lways  below DOE concentratlon guldes for  water i n  
uncontrol l e d  areas. Other radioncl Ides are present i n  o n l y  trace 
q u a n t l t l e s  and ,  therefore, d o  not  cause any probelms or requlre any 
a d d i t i o n a l  treatment I n  the h a n d l i n g  of  wastes. 

The three types of f ac i l i t i e s  a t  FMPC used for long-term storage of wastes 
a r e  the Chemical Waste P l t ,  the K-65 Tanks a n d  the Metal Oxlde Tanks. 
Short-term storage of waste materials employs metal drums and h o l d i n g  tanks 
f o r  interim storage p r l o r  t o  off-s l  te shipment. These impoundments and  
s i  10s are considered waste storage and not permanent dlsposal f a c l l  f ties 
beause o f  the i r  design, the nature of  the waste c o n t a i n e d  and their  
l o c a t l o n .  The locattons a n d  current s ta tus  o f  long-term and short-term 
waste storage fac l l l t l es  are shown i n  Figure 12 and Table I X .  

Accumulated low-level rad loac t lve  wastes stored i n  pits and  sllos may be 
s tab i l lzed  in.place; transferred t o  more s tab le  o n - s i t e  f a c l l f t l e s ;  or 
retrleved and converted t o  a d r y  form for o f f - s l t e  disposal. Current 
p l a n n l n g  ca l l s  for remedlal activlt les a t  the waste storage pits and sllos 
t o  be done over a ten-year period. In the interim, pi ts  wll 1 be managed t o  
minimize infiltration of surface and groundwaters. 
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Pits 1, 2, and 3 are Retlred and Covered. 
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TABLE I X  

FMPC WASTE STORAGE FACILITY STATUS 

Vo 1 ume 
Structure Type (Million fd. Status  Con tents 

Pit 1 D rY 1.08 Reti red, covered U-Beari ng-Wet 
h Dry Solids 

Pit 2 Dry 0.351 Retired, covered U- Be a r i ng - We t 
h Dry Solids 

*Pit 3 Wet 6.12 Reti red, covered U-Bearing - 
Mixed S 1  udges, 
Wet 

Slags,  Abra ive, 
Metals, Dry 

**Pit 5 Wet 3.10 Removed from U-Bearing - 
H i  xed SI udges , 

1 *Pit 4 Dry 1.43 Being Retired 

Sedimentat 1 on 
Service Wet 

Pit 6 Dry 0.375 50% Full; Removed Slags, Misc. 
from Active Use Materials, Wet 

I Dry 

S l t o  1 Wet 0.134 F u l l  

S i l o  2 Wet 0.134 F u l l  

S i l o  3 rY 0.134 F u l l  

Silo 4 Dry 0.134 Empty 

High Radium 
Tailings, Dry 

High Radium 
Tailings, Dry 

Low Radium Metal 
Oxides, Dry 

Limited t o  disposal  of construction rubble, crucibles and contaminated 
asbestos as. of March 11, 1985. + 

Clay Lined 
** Rubber Li ned 
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Because o f  the a b o v e - b a c k g r o u n d  concentratfons of uranlum I n  o f f - s i t e  
we1 Is, studies are i n  progress t o  characterlze groundwater around the waste 
storage plts and determine opt lons  for Remedfal Action, I f  any. Addl t lona l  
Information on this may be found i n  sectlon 5.2.6. 

4.1 Lon-Level Radioactfve Waste 

There are three prlncipal types of  Solid wastes generated a t  the 
present tfme a t  FMPC. They are: 

A )  Depleted Uranium Idues - Process residues of depleted uranium 
(0.142 - 0.44% 23yU) t h a t  a r e  n o t  s u i t a b l e  for  remel t  o r  
containing uranfum values i n  amounts not economical fo r  recovery. 

6 )  Contaminated Ceramics - s l f g h l y  contaminated refactorles from 
production electrlc furnaces dlscarded during repalrs. 

C )  General Refuse - various types of trash, general 1y noncombustlble, 
w h i c h  have become sl  l g h t l  y contaminated through lncfdental contact 
w l t h  radioactive substances. 

The S o l  I d  Waste Information Management System (SUIMS), now includes 
a l l  radloactlve wastes stored a t  FMPC owned by DOE. 

The majorlty of radioactive waste a t  the FMPC Is low-level radioactive 
waste. The FMPC production operations generate approximately 8000 
metric tons of low-level radioactive waste per year (see Tab-le 111). 
About 6000 tons of thfs waste wll 1 be transferred t o  the Nevada- Test 
S i te  (NTS)  f o r  s h a l  l o w - l a n d  b u r i a l .  The prlmary wastes i n  the low- 
l eve l  waste streams inc lude :  magneslum f luoride reductlon s lag,  
var ious waste stream f i l t e r  cakes, s u m p  conten ts ,  a n d  o ther  
contaminated wastes. These low-level radfoactive wastes must be 
processed t o  a 1 iquid-free, nonreactlve form s u i t a b l e  for emplacement 
as received by the d isposa l  facllity. 

Low-level wastes t h a t  are t o  be prepared for o f f - s i t e  shlpment are 
stored i n  DOT-speciflcatlon 17H s tee l  55-ga l  l o n  drums. Low-level 
wastes w h i c h  are stored i n  drums t h a t  are n o t  17H w i l l  be InspqcJed 
prior t o  preparation for o f f - s i t e  shipment and ,  I f  necessary, 
overpacked uslng 16-gauge 83 ga l  lon steel overpacks. 

Metallic scrap fs stored on con t ro l l ed  storage pads prlor to  sorting 
for  dlsposal. Contamlnated  construction rubble fs a lso stored on 
storage pads prior t o  emplacement of  the rubble I n t o  wooden shlpplng 
boxes for shlpment t o  NTS; t h e  boxes used fo r  interlm storage a n d  
shlpping of construction rubble have been specially b u i l t  t o  meet DOT 
specifications a s  a strong, t i g h t  container; 

Contaminated wooden pallets are a l s o  stored on storage pads prlor t o  
inspection and dfspositlon. 

4.1.1 K-65 and Metal Oxide Tanks 

There are two ( 2 )  K-65 t a n k s  and  two ( 2 )  metal o x l d e  tanks, 
each of  w h i c h  has  a c a p a c i t y  o f  134,000 c u b i c  feet  and  i s  
constructed of post-tensioned concrete. 

' i 5 0 1 9 b  i I 
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The inventory of  material stored i n  the K-65 tanks i s  as 
follows: 

Total Waste S.S. Content 
Descrl p t  ion (Lbs. 1 (Lbs. ) 

Australfan Ra Cake 380,451 606 

K-65 (Radlum bearing 
from p l  tchblende ores) 19,004,675 24,121 

TOTAL 19,385,126 24,727 

Estimated volume of materlal stored I n  the K-65 t a n k s  i s  
195,000 cu.f t .  

This material was formerly the property of the Afrlcan Metals 
Corporatlon and was stored under a lease agreement w i t h  DOE a t  
FMPC. Under a recent settlement, DOE has assumed ownership and 
responsi b i  1 i t y  for thls material. 

The inventory of materlal stored I n  the Metal Oxide Tank No. 3 
1s as follows: 

Total  Waste S.S. Content 
Descrl p t i o n  (Lbs.) (Lbs.) 

Metal 1 i c  Oxides 3,989,288 39,627 
(Residues from ore 
concentrates ) 

Estimated volume of materlal stored i n  Uetal Oxfde Tank No. 3 
i s  134,000 cu.ft. The metal Oxide Storage Tank No. 4 has never 
been used and remains empty. 

4 .1 .2  Chemical Waste 

S I X  (6) chemical waste pits have been constructed a t  the FMPC. 
These p i t s  a r e  I d e n t i f l e d  b y  a number based o n  the 
chronological sequence of their construction. 

PIts No. 1 t h r o u g h  4 vary i n  depth from approximately 12 fee t  
t o  27 feet. P l t s  1 a n d  2 were excavated i n t o  the existing 
clay-bearing s o i l ,  and then p a r t i a l l y  llned w i t h  a d d i t i o n a l  
clay.  The wall  and bottoms of Plts 3 and 4 were lined w i t h  1.5 
t o  2 feet  o f  impervlous blue c l a y .  PIts No. 5 a n d  6 have a 
rubber membrane 1 lner. 

Chemlcal PIts No. 1 and  2 were used as d r y  p i ts  for mlxed 
solids. These pits have been retlred and covered. 

Chemical Waste P i t  No. 3 was used as a retention or s e t t l i n g  
basln fo r  I l q u l d  e f f luent  and  s l u r r l e s ,  a l so  contained the 
sollds dripped o u t  I n  the sett l ing process. This p i t  has been 

j 5 0 f 9 b Z  retlred and covered. 
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Chemlcal Waste P l t  No. 4 1s used as a d r y  p l t  f o r  construct ion 
rubble, c r u c i b l  es and contaminated asbestos. 

Chemfcal Waste P i t  No. 5 was used as a s e t t l l n g  b a s l n  i n  
accuarlatlng s o l f d s  dropped o u t  I n  the s e t t l l n g  process. Thls 
p l t  1s f u l l  and does no t  accept SlUrrfeS; used now for l l q u l d  
only. 

Chemlcal Waste P i t  No. 6 I s  no longer used (as o f  3/11/85). 

When a p l t  was f i l  l e d  wfth waste, It was covered wlth e a r t h  as 
soon as t h e  c o n t a i n e d  m a t e r l a l  had been s t a b l l l z e d  and was 
capable o f  support ing the ea r th  burden. 

W e l l  samples were ana lyzed  and i n d l c a t e d  t h e  presence o f  
c e r t a i n  contaminants i n  l e v e l s  s 1  l g h t l y  higher than background 
concentratlons, thus p rov id ing  an i n d l c a t f o n  t h a t  the na tu ra l  
c l a y  l f n e r s  used i n  P l t  Nos. 1 th rough  4 were n o t  c o m p l e t e l y  
impervious; because of t h i s  an e n g i n e e r i n g  e v a l u a t i o n  o f  
p o s s i b l e  groundwater p o l  l u t l o n  was undertaken by Dames and 
Moore. A r e p o r t  o f  the qroundwater study i s  a v a f l a b l e  i n  the 

4.2 Low-Level Radloactive/Hazardous MIxed Wastes 

Radioactive/hazardous mixed waste productf  on, management, t reatment ,  
and storage a c t l v i t l e s  occupy a smal l  p o r t i o n  o f  the FHPC f a c l l f t y .  
Table VI1 provides a l l s t  of a1 1 radioactlve/hazardous wastes handled 
a t  the FMPC and inc ludes the name of the waste, EPA waste number, and 
t h e  es t ima ted  q u a n t l t y  o n - s i t e  and generated a n n u a l l y .  T a b l e  V I 1 1  
prov ides the representat i  ve proper t ies and hazard c l a s s i f i c a t i o n  f o r  
each o f  the hazardous waste ma te r ia l s  handled on-slte. 

As can be seen a f t e r  examination o f  Table VII, rad ioac t i ve lha ra rdws  
waste management, t rea tmen t ,  and s t o r a g e  a c t l v l t i e s  occupy o n l y  a 
sma l l  po r t i on  o f  t o t a l  FMPC rad ioac t i ve  waste management operatlons. 

On-si  t e  f a c l l  f t l e s  f o r  t h e  s t o r a g e  o f  r a d i o a c t i  velhazardous waste 
include: 

1) KC-2 Warehouse - curbed c o n t a i n e r  storage f a c i l i t y  w l th  storage 
space. for  seventy-two 55 ga l  1 on drums. 

2)  P i l o t  P l a n t  Warehouse - curbed c o n t a i n e r  s t o r a g e  f a c i l f t y w i t h  
storage space f o r  one hundred e i g h t y  55 ga l l on  drums. 

'3) P i l o t  P l a n t  Tank Farm - d i k e d  t a n k  s to rage  f a c l l i t y  w l t h  two 
10,000 gal lon s t a l n l e s s  s tee l  storage tanks. 

O n - s i t e  f a c i l  I t i e s  f o r  t h e  d l s p o s a l  o f  radioactive/hazardous waste 
i n c l u d e  use of Waste P l t  No. 4. On-site f a c l l i t i e s  f o r  chemlcal and 
phys ica l  treatment o f  hazardous waste are located a t  the P l l o t  Plant. 

.j 5 0 1 9  b 3 
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A 1  1 hazardous  wastes generated, handled, treated and  stored a t  the 
FMPC facilities are cornpatable with the containers the materials a r e  
stored In. All containers are properly labeled, stacked and 
maintained for safe operation of the container storage fact 11 ty ,  

D e t a i l e d  i n f o r m a t f o n  o n  t h e  o p e r a t f o n  o f  t h e  FMPC 
radioacti velhazardous waste program 1s aval lable through the RCRA Part 
B Permit Application pre ared for the U. S. Department of E n e m  
Facility, Fernald, Ohlo P November 1, 1985). 

4.3 Low-Level Radioactive/Toxic Mixed Wastes 

The FMPC has sixty-one 55 ga l lon  drums o f  solvent s t i l l  bottom and 
sludges that are s l ight ly  contaminated w i t h  uranium and PCBs. These 
s t i l l  bottoms and sludges, resul t i n g  from a campaign t o  recycle spent 
solvent generated I n  the CIP/CUP Program, are no longer generated a t  
the FMPC. 

PCB-containlng capacltors are perlodical l y  removed from service a t  the 
FMPC, These capacitors a n d  a r t i c l e s  used i n  the i r  removal and  
h a n d l i n g  (rugs, c l o t h i n g ,  gloves) are stored i n  drums i n  the covered, 
curbed storage area. Nonradioactive PCB wastes are shipped t o  an EPA- 
approved disposal s i t e .  PCB wastes containing low l e v e l s  of 
radioactivity are retained i n  storage -for eventual destruction I n  a 
DOE toxic waste incinerator. 

The FMPC is l o o k i n g  toward elimination of b u l k  quantit ies from the 
p l a n t  t o  achieve compliance w i t h  40 C F R  7 4 1  - the polychlorinated 
biphenyl (PCBs) Rule. 

4.4 Hiqh-Level Radioactive Wastes 

No high-level wastes are stored a t  FMPC. 

5.0 Schedules and Major Milestones for Waste Management Activities 

See Ffgure 13 and Table X for a sumnary of milestone and budget schedules 
for radioactive waste management projects. 

5.1 Manaqement o f  Liquid Waste 

A major source o f  u r a n i u m  i n  the combined 1 i q u i d  eff luent  stream i s  
the storm sewer system. A new integrated water p o l l u t i o n  control 
system Is planned, w h i c h  w i  11 remove this source of uranium discharge 
a n d  t r e a t  other nonradioactive p o l  l u t a n t s  I n  the eff luent  stream. 
Figure 14 il ' lustrates the new water pol lution control system. 

Facil i t ies wi l l  be provided to: 

Treat by biodeni t r i f icat ion,  the e f f luent  stream from the  
General Sump and the Clearwell, which is made u p  of neutralized 
e f f luents  from a1 1 i n - p l a n t  process waters, Water Treatment 
P l a n t  and the Boiler P l a n t  blowdown water. 

000047 
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Impound and s e t t l e  a l l  rainwater f a l l i n g  w i t h i n  the production 
area of the FMPC, and  process this w i t h  treated eff luents  f o r  
ffnal disposi t ion to  the Great Mlamf River. The f a c i l i t y  w i t 1  
consfst of a 50,000 gal  lon lagoon which  w i l l  h o l d  for recycle t o  
the General Sump any inadvertent chemical S p f l l  w i t h i n  the 
productfon area; a 2.5 mi 1 1  ion g a l  Ion '  s e t t l  fng  basin for storm- 
water retentfon; and necessary pumping station t o  transfer and 
mix the sett l ing basin effluent w i t h  the effluents from P i t  No. 
5. 

Collect and treat acidic water drainage from the Boiler P l a n t  
c o a l  pile.  A concrete c o l l e c t i o n  trench system, sump, 
neutralization bed a n d  pumps for transferring the effluent t o  
the Genera 1 Sump w i  1 1 be inc 1 uded. 

Reduce the chlorine residuals from the FMPC Sewage Treatment 
effluent by replacing the existing chlor ina t ion  system w i t h  an 
u l  t ravlolet  disinfection u n i t .  

5.2 Management of Solid Wastes 

DOE Order 5820.2 addresses the management of radioactive waste, waste 
byproducts and radioactivity of contaminated surplus facf 1 ities. Its 
requirements must be met for proper waste disposal , waste acceptance, 
disposal s i t e  selection, disposal s i te  design, disposal s i te  operation 
and disposal s i t e  closure/post-closure. 

Overall objectives for management of  low-level radioactive sol id  
wastes a t  FMPC include: ( 1 )  processing, shipping and disposal o f  
wastes as they are  generated; ( 2 )  maintenance a n d  improvement o f  
existing waste storage faci l i t ies ;  and (3)  achieval of f f n a l  dispqsal 
of wastes currently stored a t  FMPC. 

5.2.1 Past Operations 

During p a s t  FMPC operations (1952-1983). contaminated sol ids 
and slurries w i t h  concentrations of uranium and thorium too low 
t o  permit economic recovery, were placed I n  dry scrap pits, wet 
chemical waste pits, or above-ground concrete storage s i  1 os. 
The existin waste storage fac i l i t i es  consist of four ( 4 )  dry 
scrap p i t s  4 P i t  Nos. 1, 2, 4 a n d  6) .  two ( 2 )  wet chemical p i ts  
( P i t  Nos. 3 a n d  5) ,  a n d  f o u r  ( 4 )  concrete storage s i los .  

Waste P i t  Nos. 1, 2 ,  a n d  3 are now covered and are not f n  use. 
P i t  No. 4 Is nearly f u l  1 a n d  i s  res t r ic ted  t o  the disposal o f  
Contaminated c o n s t r u c t i o n  rubble, graphite and  packaged 
asbestos. P i t  No; 5 was f i l l e d  t o  capaci ty  w i t h  solids during 
FY 1983 and i s  reserved for treatment of treated process waters 
w h i c h  f l o w  t h r o u g h  P i t  No. 5 prior t o  being combined w i t h  the 
sewage treatment plant e f f luent  a n d  discharged t o  the Great 
Miami River. P i t  No. 6 is  approximately 50% f u l l  w i t h  solids 
and is  presently inactive. 
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The four ( 4 )  concrete Storage S f  10s were constructed i n  the 
ea r ly  1950's. Sl los  NO. 1 and 2 contain radium bearing 
residues (labeled K-65) which  were orlglnally the property of 
Afrlmet-Indussa (formerly African Metals Corporatlon) b u t  are 
n o w  owned by the Department of Energy (DOE) .  S l l o  No. 3 
contains d r y  c o l d  metal oxides and  Is fu l  1. Si lo  No. 4,  a l s o  
designated for cold metal oxide Storage, was never uti l lred and 
remains empty. 

5.2.2 Current Operations 

Current p l ans  for the handl ing of low level radioactive solid 
wastes Involve the segregation and packaging of waste now being 
generated for shipment t o  offslte disposal ,  and the packaging 
and preparation of previously-generated low-level radioactive 
waste so 1 ids. 

Due t o  t h e  limited amount of storage space on-site and the 
desire t o  minimize the amount of waste materials stored on- 
s i te ,  a new system is being developed for handling currently- 
generated low-level waste (LLW) sol Ids;  thls system, entitled 
the Low-Level Waste Processing and Shipplng System (LLWPS) 
(FMPC Project No. 86-OR-AR-1). i s  comprised of  two (2) phases: 
the Interim LLWPS and the LLWPS for  FY 1988. 

The Interim LLWPS wi l l  u t i l i z e  existing f a c i l i t i e s  and 
equipment a t  the FMPC t o  process a n d  package low-level 
radioactive wastes into a form suttable for off-site shipment 
and disposal a t  the Nevada Test Site (NTS). 

The LLWPS w i  1 1  convert a 1  1 s ludges  a n d  sol ids w i t h  above 
background levels of uranium t o  a uniform dry s o l i d  su i t ab le  
for  packaging, s h i p p i n g ,  and disposal. The treatment pa ths  for 
the various streams i n v o l v e d  are diagrammed i n  Figure 10. Dry 
s l a g  and scrap w i  1 1  be crushed and screened t o  the proper size 
f o r  packaging. VVB-002 w i l l  be fed t o  a rotary k i l n .  The k i l n  
w i  1 1  be permitted i n  accordance w i t h  EPA regulations. 

L i q u i d s  from the f i l t r a t i o n  step n i l  1 proceed t o  the biode- 
n i  t r i f l c a t l o n  system for treatment and discharge. A scrubber, 
NOx destructor, a n d  dust c o l  lectors  w i  1 1  control atmos-  
pheric emissions from the k i  In .  The Biodenltrlfication system 
and kiln will be permitted i n  accordance w i t h  EPA regulations. 
An incinerator for  burnable materials will convert these wastes 
t o  a n  ash compatible w i t h  off-site disposal. Emissions equip- 
ment wi l l  be p r o v i d e d  and  i n s t a l l ed  i n  accordance w i t h  
applicable permit terms and condi t ions .  

The LLWPS equipment will be located I n  existing Plant 8 and a 
new annex on  the S o u t h  side o f  P l a n t  8. Equipment w l l l  i n -  
clude a k l l n ,  crusher, screen, f i l t e r s ,  t a n k s ,  box  furnaces, 
m i  1 1  , conveyor, incinerator, and emissions control equipment. 



5.2.3 

5.2.4 

Maqneslum Fluoride Conversion 

An operations analysis of processlng depleted uranlum resfdues 
Is f n  progress to determlne the feasibi 1 lty of reduclng bur- 
dens on waste management and storage systems. This process, 
developed by NLO's Development Department (Technical Division), 
would convert waste slag (magneslum fluorlde) to a salable 
p r o d u c t  ( c a l c l u m  fluoride), t h e r e b y  r e m o v i n g  t h e  
largest waste stream from FHPC production operatlons. A pilot 
run to test the process was completed durfng July, 1984. Al- 
though laboratory bench tests proved highly effective in con- 
verting magneslum fluoride, plant-scale tests were less 
successful, Indlcatlng llttle economlc feasibllity for attempt- 
lng the conversion uslng existing In-plant equlpment. A 
reevaluation of the conversfon process cost wlth consldertion 
for disposal costs included will be undertaken. 

K-65 Residue Dispositlon 

Selection of the optlmum mode for stabi 1 izatlon or dlsposltlon 
of the radium-bearing K-65 residues wil 1 require a number of 
studies to assess the state of the materlals, tank conditfon, 
material retrieval methods, and radon abatement methods. 
Studies currently underway or planned are outlined below: 

*Radon Monitorinq - A program to determlne radon flux 
from the K-65 silos a n d  to monitor ambient radon concentra- 
tlons In the area was Initiated 1085. 

*Structural Analysis - An analysis of the structural lntegrlty 
of the K-65 si 10s wi 1 1 be performed to assess thelr fltness for 
contfnued storage of the residues. 

'Groundwater Monitorlnp - Instal lation of groundwater 
monltorlng we1 1s to assess groundwater Impacts of the stored 
K-65 wastes Is being planned as part of the overall FMPC 
groundwater monitoring plan. 

5.2.5 Manaqement of Mixed Hazardous Waste 

DOE Order 5480.2. effectlve on December 13, 1982, establfszes 
hazardous waste management procedures for the FMPC. Facl 1 i tles 
were constructed durlng FY 84 an d  FY 8 5  for the storage a n d  
treatment of the small quantities o f  radioactlve mixed haz- 
ardous wastes at the.FMPC. These Include a small amount of 
contaminated spent sol vent and sti 1 1  bottoms from an off-site 
source, and barlum-containlng heat treat salt wastes from an 
off-slte extrusion operation. 

A n  I n v e n t o r y  a n d  c h a r a c t e r l z a t l o n  of FMPC wastes 
suitable for lnclneratlon I n  the ORGDP TSCA Incinerator has 
been completed and submitted durlng 1085. Offsite shlpment of 
the waste and lnclneratlon of the wastes at ORGDP fs currently 
scheduled to begin November, 1986. 
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5.2.6 Long-Term Waste Manaaement and Remedial Action Planninq 

5.2.6.1 Pit Residue Disposition 

Past waste management practices at the FMPC involved 
the placement. o f  low-level radioactive waste into 
silos and surface waste pits on-site. These silos and 
waste pits are considered waste storage only and not 
permanent disposal f a d  1 ities. 

Selection of a mode for final dlsposition of the pit 
residues will be dependent upon data developed 
through a number of studies to assess residue char- 
acteristics, pit conditions, and engineering options. 
Development of a comprehensive characterization pro- 
gram was initiated 3485 with the assistance of Oak 
Ridge National Laboratory. Areas of study being 
considered are out1 ined below: 

'Corin in Pits - Core samples will be taken at 
*in each pit, with chemical and physical 
analyses o f  the sampies to determine constituents 
wlthin the residues. This work will begin in 4485 and 
require approximately 3 months for field work, 7 
months for lab work, and 3 months for data analysis 
and reporting. 

'Piezometer Instal lation - Observation we1 1s .will 
be installed in the core holes to provide a sampling 
point for pit liquids and for observing water levels 
within the pits. 

*EM Survey of Pits and Pit Area - An electromagnetic 
terrain conductivity survey will be conducted over 
each pit and the surrounding area. The EM survey will 
help locate edges of covered pits, detect potential 
groundwater plumes, a n d  detect buried metallic 
objects. E M  surveys of the pits a n d  surrounding 
area will require about 7 months. . _  

'Soil Samplinq - Soil samples will be taken by 
boring at selected locations'in and around the pit 
area. These samples will be physical ly and chemically 
analyzed to characterize the f 1 uid transmitting pro- 
perties, chemical and radionuclide attenuation capa- 
cities, and contaminant concentrations. The soil 
sampling will begin 1486 and require approximately 4 
months field work and 6 months analytical work. 

*We\ 1 Instal 1 ation - New groundwater monitoring we1 Is 
have already been installed in the. pit area as 
part of a site geohydrological investigation. Ad- 
ditional we1 Is may be required as a result of findings 
from the EM survey of the area, and if so, these we1 1s 
wil 1 be dri 1 led during the first and second quarter of 
FY 1986. 
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*Uranium So lub i l i t y  Studies - An evaluation of the 
behavior of uranium i n  aqueous S O 1  U t f O n s  representa- 
t ive of the groundwaters around the FMPC wil l  be con- 
ducted. This l a b  s t u d y  wil  1 determine a uranium 
s o l u b f  1 i t y  product for use i n  model i n g  groundwater 
m i g r a t f o n  pa t te rns .  The s t u d y  w i  1 1  require  
approximately 12 months t o  complete. 

w i l l  be conducted t o  determine environmental impact 
i f  any, o f  the waste p i t  storage area. T h e  study 
w i t  1 include hydrologi'c characterization (fnstal l a t i o n  
of a weir), sediment analysis, and b io log ica l  studies. 
Some of these studies are already underway, b u t  may be 
expanded as required. 

*Paddy's Run Characterization - A study of Paddy's Run 

The resfdue/pit characterization studies wi11 require approx- 
imately 20 months  from their I n i t i a t i o n  t o  complete a t  a t o t a l  
cost o f  a b o u t  $1.7 m i l l i o n .  Y i t h  the d a t a  generated as a 
resu l t  o f  these s t u d i e s ,  a n  engineering e v a l u a t i o n  o f  
a 1  ternative disposit ion methods w i  1 1  be conducted, a n d  N E P A  
documenta t ion  for the proposed o p t i o n  w f  1 1  be prepared. The 
engf neering evaluation and EIA/EIS are antfcipated t o  require 
up t o  18 months, p l ac ing  the date for f n i t i a t i o n  of  design and 
construction a t  the beginning of FY 1989, w i t h  actual residue 
disposition work beginning In FY 1990. 

5.2.7 Contamf nated Metal 1 ic Scrap 

5.2.7.1 Ferrous Scrap  

The Feed Materials Production Center has approximately 5,000 
tons of metal 1 i c  scrap conta in ing  above-background levels of 
u r a n i u m  stored on an  above-ground scrap yard .  The scrap p i l e  
consists primarily of ferrous material w i t h  the remainder a 
mixture o f  a l u m i n u m ,  stainless steel , copper, brass and nickel. 
The scrap includes b u t  i s  n o t  l i m i t e d  t o  vessels,  w i r i n g ,  
cable, duct, pipe, tub ing ,  valves, grating, sheets, p l a t e s  and 
m i  sce 1 1 aneous abandoned equi pment. 

The contaminated metal 1 i c  scrap p i  l e  contains an  estimated 
4,000 tons of  s t ee l  su i tab le  for furnace feed and a b o u t  1,000 
tons of Refuse material. Refuse materfal, for the purposes of 
th is  report, i s  defined as material n o t  su i tab le  for furnace 
feed, such as nonmetals or  metals w i t h  hard-to-remove 
nonmetal 1 i c  wrapping; hazardous material such as asbestos, and 
electric equipment contafn ing  dielectric. 

Based on planned equipment removal estimates provided by the 
FMPC Project Engineerfng Department, the.contaminated metallic 
scrap p i l e  i s  expected t o  increase i n  volume by a t  l e a s t  15 
percent per year. A n  increase o f  th i s  s ize  Is estimated t o  
result i n  the generation of  an a d d i t i o n a l  750 tons of metallic 
scrap per year. 
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In evaluating the appropriate action(s) for disposition of the 
backlog of contaminated metallic scrap, a number o f  
alternatives were considered; these included (1) the use of 
on-site and/or subcontracting personnel to survey, segregate 
and decontaminate as necessary for off-site sale and release of 
sultable metallic scrap, and (2) the use of on-slte and/or 
subcontracting personnel to survey, segregate, and transport 
contaminated metallic scrap for off-site disposal. The use of 
rai 1 and truck transport for shipment of metal lic scrap to both 
the Nevada Test Sfte and the Oak Ridge Operatfons K-25 Metals 
Scrap Yard were also considered. 

In establishing a plan for handling of the contaminated 
metal 1 ic scrap pi le, three (3) considerations were given 
priority: 

A )  Potential to handle metal scrap on an environmentally safe 
and acceptable manner; 

B )  Potential to handle metal scrap in a timely manner; and 

C) Potential to handle metal scrap in a cost-effective. 

In making a final decision, the option of unrestricted sale of 
decontaminated metal 1 ic scrap was eliminated; this was because 
the requested amendment to the Code of Federal Regulations 
establishing de minfmus 1 Imi ts for uranium and technetium-99 
contents for unrestricted sa 1 e of decontaminated meta 1 s has not 
been approved. Accordingly, the Waste Management Department 
has centered on dfsposal options as opposed to resale options. 

It was determined that use of a qualified subcontractor to 
prepare meta 1 1 ic scrap for off-si te shipment represented the 
optimum choice. To initiate this activity in a timely manner, a 
Request for Proposals for Handling of the Contaminated Metallic 
Scrap Pile was prepared and submitted during SQ, FY85. The 
Statement of Work accompanying the R F P  outlined the 
requirements for accomplishing the hand1 Ing the metal 1 ic scrap 
as fol lows: 

A )  Radiologically survey the metal scrap and segregate the 
scrap into categories acceptable as feed to the Oak Ridge 
Gaseous Diffusion Plant, Tennessee; 

8 )  Sire reduce metal scrap as needed for future truck shfpment 
to the Oak Ridge Gaseous Diffusfon Plant, Tennessee; and 

C) Size reduce refuse as needed for future truck shipment to 
the Nevada Test Site. 

The time needed to accomplish these tasks and estimated costs 
for accomplishing these tasks is shown in Figure 15. 
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5.2.7.2 Copper Scrap 

There are approximately 1,500 tons of mica-coated copper scrap 
conta in ing  s l i g h t l y  above-background l e v e l s  of uranium; the 
scrap copper i s  stored I n  an above-ground storage pad. The 
FMPC inventory of copper resulted from the cascade and uprating 
( C  IP /CUP)  programs. 

A Construction Proposal ,  approved i n  CY 1985, allowed 
modification of the FMPC scrap preparation u n i t  t o  remove mre  
insu la t ion ,  thus yielding a cleaner, shredded-copper product. 
The Copper Shredding System was successful l y  started during 
1Q85. Current efforts are directed towards processing of the 
copper scrap p i l e  as q u i c k l y  as possible a n d  drumming of the 
pa 1 1 eted product. 

In-house and out-of-house uses for the FHPC copper contfnue t o  
be investigated. A prel fminary decontaminatfon study on the 
p o t e n t i a l  fo r  decontamination o f  the  copper scrap was 
successfully completed by Quadrex HPS, Inc. I t  appears tha t  i t  
may be economically feasible t o  decontaminate the copper scrap 
t h r o u g h  a sui table  1 icensed recycl i n g  center for subsequent 
disposition/resale. Further efforts i n  this investigation 

A schedule of anticipated act ivi t ies  and costs associated-with 
the disposit ion of the FMPC copper scrap is provided i n  Figure 
15. 

. continue. 

5.3 Manaqement of  Airborne Radioactive Waste 

The FMPC u t i l i z e s  a h i g h  efficiency dust co l lec tor  and  scrubber 
equipment and  t i g h t  operational a n d  maintenance procedures . t o  
e f f ec t ive ly  minimize gaseous and  par t icu la te  discharges t o  the 
atmosphere. The FMPC operates w i t h  o v e r  400 a i r  emission p o i n t  
sources regulated under the Clean Afr Act (CAA),  a s  amended. A listing 
of  cri teria and noncriteria pollutants identffied under the C A E  i s  
provided i n  Table X I .  Air emissions from the faci l i ty  are general ly 
1 imited t o  quantities of 1 isted cri teria pol lutants, radionuclides, 
and trace amounts of hydrogen fluoride (HF) and kerosene fumes. 

The FMPC has implemented a n  Air Emission C o n t r o l  Master P l a n  t o  
provide long-range direction fo r  the improvements needed t o  assure 
f u l l  compliance w i t h  regulatory requirements. The P l a n  defines areas 
of  responsibi l i ty ,  c i t e s  po ten t i a l  d e f i c i e n c i e s  a n d  proposes 
Improvement ac t ions .  Projects ident i f ied under t h e  Air Emission 
Cont ro l  Master P l a n  include u p g r a d i n g  o f  sampl I n g ,  monftoring, and 
emission control systems. 

The current management structure a t  the FMPC divfdes administrative 
control  for a i r  p o l l u t i o n  related activit ies among various functional 
groups. Monitoring a c t i v i t i e s  currently f a l l  under the control of the 
Industrial  Hygiene Department w i t h  permit t ing a n d  c o m p l  iance 
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Operations of control equipment IS under the direct responsibility of 
the Production Division. Provision Of fundamental engineering 
necessary to support radioact1 ve waste management programs Is under 
the Waste Management Department. 

6.0 Environmental Monttoring Programs 

A comprehensive environmental monitoring program has been Initiated at the 
FMPC. In it, the frequency and 1OCatIOn Of sample collection points for 
monitoring air, water, and solid waste pollution are Identified. The 
monitoring program additional ly identifies the parameters to be tested; the 
analysis methods(s) to be used; the methods to be used for sample 
col lection preservation, and monitoring; and the instrumentation to be 
used. The Environmental Monitoring Programs pay particular attention to 
qual ity assurance requlrements, data documentation, and recording. 

A complete discussion of the FMPC Environmental Monitoring Programs Is 
c o n t a i n e d  i n  A p p e n d i x  D o f  t h e  P r e l i m i n a r y  F M P C  
Environmental , Safety and Health Manaqement Plan (NLCO 2037 Special UC-11, 
November, 1985). A b rief sumnary of the Environmental Monitorlng Programs 
particular to Waste Management Operations Is discussed below. 

6.1 An off-site water monitoring pro ram is used to comply with Ohio 
Environmental Protection Agency 9 OEPA) Water Qual ity Standards for 
nonradioactive contaminants, which were adopted from U.S. 
Environmental Protection Agency Standards. TheOEPA Water Quality 
Standards for receiving waters apply only beyond a specified zone 
permltted by OEPA for mixing and dllutation of point source discharges 
from industrial and municipal sources. 

An off-site water quality monitoring program is conducted to determine 
the effect of FMPC releases on the receiving stream water quality. A 
total of six (6) sampling locations are utilized; two (2) of the 
sampling points are discharged outfal Is  with discharges regulated 
under a National Pollutant Discharge Elimination System (NPDES) 
Permit. The NPDES Permit, issued by Region V of theUS-€PA, is 
administered through the OEPA. It requires the FMPC to characterize 
the point source discharges at the two NPDES sampling locations and 
then report results to the OEPA on a monthly basis and the US-EPA 
(Region V )  on a quarterly basis. 

Approximately 150 analyses per month are performed to comply with 
NPDES sampling and analysis requirements. Exceedances in either the 
daily maximum or monthly average limits of specified effluent 
parameters must be immediately reported to DOE/ORO for thelr submittal 
to the QEPA. NPDES Discharge Monitoring Reports and monthly and 
quarterly reports'sumriting wastewater qual ity and compl lance status 
are prepared and submitted to DOE/ORO for review and submittal to the 
approprfate author1 ty. 

The' sampl ing locations that are used in implementing the water qual lty 
monitoring program are shown in Figure 16. Daily samples are 
Point W1 to provide an Indication of the quality of the surface water 
upstream of the FMPC discharge point. At the final access point on 
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proportional sampler c o l  k C t S  24 -hour  composite samples w h i c h  are 
collected daily and analyzed for uranimum, a l p h a  and beta activity and 
pH. On a weekly basis, the 24-hour COmPOSfte sample 1s also analyzed 
for chlorides, fluorides and nitrates. Monthly composites of the a 
dally samples are analyzed for 226Ra. 228Ra. 106Ru and thorium 

A n n u a l  composltes are analyzed for other radionucl ides of interest ,  
such as 90Sr, 99TC. 137Cs. 237Np and 238Pu, etc. 

Point W3 i s  loca ted  downstream from the FMPC discharge polnt; a 
. continuous sample i s  withdrawn a t  least weekly t o  help Identify the 

impact of  the FMPC discharge on the receiving stream. The f o u r t h  
sampling location, Po in t  W4, is  located i n  Miamltown and i s  a l so  used 
to  help indicate effects of FMPC discharges to  the receiving stream 

There is a small intermittant stream on the west side boundary of the 
FMPC. The stream, Paddy's Run, joins the Great Miami River a l i t t l e  
more t h a n  3 k m  south o f  the FMPC. During periods o f  heavy runoff, 
excess water in the storm drainage system overflows a t  Poin t  ti6 t o  a 
n a t u r a l  d r a i n a g e  ditch w h i c h  discharges into Paddy's Run  a t  a point 
just north of Point W7. Grab samples are collected weekly from each 
W7, o r  W8 if  no water i s  available a t  W7). These samples are analyzed 
f o r  uranium, a l p h a  and  b e t a  a c t i v i t y  and  pH. Monthly samples are 
analyzed for  chlorides,  f luorides  and  nltrates.  226Ra and 228Ra 
analyzes are performed on bimonthly composites of water collected a t  
W5 and,  when available, on monthly composites collected a t  W. 

An NPDES Permit Renewal Application was submitted i n  late 1989 and i s  
under review by the OEPA. Approval on the Permit Renewal A p p l i c h t l o n  
w i  11  no t  be awarded u n t i  1 the water pol l u t i o n  control projects under 
construction a t  the FHPC are f u l l y  operational. These projects 
include: Storage and Denitrification of FMPC Effluent: Settling and 
Retention of Coal Pile Run-off: Settling Basins for the Storm Water 
Drainage; and Disinfection of the Sewage Effluent. - 

6.2 Air Monitoring 

For environmental monitoring purposes, DOE criteria for air  in off- 
s i te  areas were generally used as the standard of comparison; however, 
t e National Emission Standards for Hazardous Alr Pol lu tan ts  (NESHAP) 

henceforth as appl Icabl e. 
( 9 ), which became ef fec t ive  o n  February 6 ,  1985, w l 1 1  be used 

6.2.1 Sampl inq Program 

An environmental a i r  sampling program i s  employed a t  the FMPC 
t o  determine the amount  of a i r  emissions resulting from FMPC 
activities. 

High volume a i r  samples loca ted  along the FMPC boundary collect 
continuous samples of airborne particulate matter (samples are 
co l lec ted  and anblyzed a t  weekly intervals) .  Seven such 
sampling stations (see Figure 17) were i n  operatfoun d u r i n g  
1984. Two a d d i t i o n a l  off-site stations have been installed i n  
1985. 
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Current p lannfng  c a l l s  for an a d d i t f o n a l  four  stations, tm, on 
FMPC property and two Off-Sfte, t o  be in s t a l  led by the end of 
1986. The proposed locat ions for these statfons are also shown 
I n  Figure 17. These four new s i t e  locations were selected t o  
o b t a i n  values of the maximum short term, and annual average of 
materlal s released from the FMPC. Atmospherfc dlspersion 
models were used t o  predlct the locations a t  which this  
f n f o r m a t i o n  could be obtained. Samples are a n a l y z e d  for  
par t iculates ,  u ran lum content, beta ac t iv i ty  and t race 

ore f r y p  analyzeS for other radionucl ides 
(e.g., N P ,  2 3 ~ u  and  T h )  I S  not  consfdered necessary due 
t o  the extremely small amounts of these elements present on 
s i t e  and as evidenced by ana lys i s  of the previous sample. 

ides 

Average uranium concentrations and gross beta act1 v i  t y  of the 
varfous radfonuclldes present i n  the air samples are reported 
i n  the A n n u a l  Enviro Wc1 2%!1hg§, f n  !4!pu, epor h8.%d!'132Th of are the 
trace radionucl Ides 9 

performed from the quarterly composites of the weekly samples. 
These d a t a  are also reported i n  the Environmental Monftorfng 
Report. Trend analyses of the quarterly average uranium levels 

d t VoSr, fden k d , c ,  1 y PO IbG", l e  ' igcs,  r d s  i s ~ ~ ~ s ~ ~ ~  
e l  s. 

jfJRa are t o  be included i n  future analyses as p a r t  of  a 
continuf ng effort t o  further enchance the environmental program 
a t  the FMPC. 

Radon ( 2 2 2 R n )  fs  a n a t u r a l l y  %curring element which i s  
produce from the decay of radium ( Ra), a lso a natur element 
w h i c h  Is found f n  soi ls  and rock. Concentrations of Ii2Rn, are 
monitored a t  14 on-site a n d  2 of f - s f t e  monitoring s ta t ions 
usfng comnerfcal l y  available track-etch devlces. Statistical 
analysis of  the da ta  i s  performed t o  determine i f  there exists 
a d l  fference between on-,$te a n d  off-sf t e  1 eve1 s. Typica 1 
background l eve l s  of  Rn are reported i n  the A n n u a l  
E n v f  ronmenta 1 Moni torf ng Report for comparison. 

In a d d i t i o n  t o  those d a t a  col lected by the FMPC, d a t a  
c o l l e c t e d  by the Monsanto Research Corporatfon ( M R C ) ,  
Miamisburg, Ohio, d u r i n g  the period from September 20, 1984 t o  
February 5, 1985, u s f n g  a passive detection device which 
employed a charged thermolumfnescent dosimeter. This 
addltfonal data collection was made t o  evaluate the radon f l u x  
emanating from the K-65 storage silos. 

6.3 Groundwater Moni torf np 

Water samples are  collected month ly  from each of 13 on-site and  2 1  
o f f - s i t e  wel l s  d u r l n g  the year. The locatlons of these wel ls  are 
shown f n  Ffgures 17. Water from on-site wel ls  i s  analyzed for pH, 
chlorides, sulfates and nitrates on a monthly basfs, and for a l p h a  and 
beta a c t l v l t y  and uranium concentration on a quarterly basis. I t  Is 
planned to  have a 1  1 the aforementioned parameters a n a l y z e d  mon th ly  
beginning i n  1986. 
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Twenty-two (22) additional groundwater monitoring we1 Is were Instal led 
on-site in 1984 and 1985 as well as One (1) Off-Site monItorfng/supp1y 
well (Figure 17.) These wells were installed as part of the Dames & 
Moore Groundwater Study for the FMPC and vicinfty, with four (4) of 
the aforementioned wells being 1ocat.ed near Storage Pit No. 4 in order 
to satisfy regulatory requirements for permftting Pit 4. A1 1 of these 
wells have been sampled and the water analyzed for uranium and iron 
concentration, with samples from a number of the wells also being 
analayzed for thee parameters listed In 40 CFR Part 265, Subpart F, as 
well. This type of sampling and analysis Is expected to be performed 
on a11 on-slte wells on a quarterly basis for one year and then 
annually in subsequent years. In additlon, water samples taken from 
21 on-site wells and 4 off-site wells were analyzed for trace metals 
as part of the FMPC groundwater monitoring program 

6.3.1 

6 . 3 . 2  

Supplemental Groundwater Moni torinq Program 

During the second quarter, FY 1985, a new groundwater 
monitoring program was developed by the Waste Management 
Department. This new program, designed to supplement the 
existing on-site groundwater monitoring, will locate and 
identifyany groundwater contamination emanating from the K-65 
storage silos. 

The supplemental groundwater monitoring system w i l l  consist of 
a series of shallow and deep monitoring wells. Initial efforts 
will Include a detailed testing and analysis program of 
groundwater and sol 1 samples. Longer-term groundwater sampl ing 
will follow. 

The supplemental groundwater monitoring program was developed 
in accordance with the recommendations of the. Geohydrological 
Investigation (GI) conducted of the FMPC. It was later 
i n c o r p o r a t e d  i n t o  t h e  W a s t e  Faci 1 I t y  R e m e d i a l  
Investigatlon/Feasibllity Study (RI/FS). 

Waste Facll 1 ty Remedial Investlqatlon/Feasi bi 1 1 ty Study 

As part of the comprehensive waste management/envlronmental 
programfor the FHPC, specific remedial a1 ternatlves are being 
developed and evaluated for the final disposltlon of the low- 
level radioactive waste Inventory currently stored at the site. 
The a 1  t e r n a t i v e s currently Identified Include on-site 
stabil izatlon, retrleval/reprocessfng a n d  off-site disposal. 
The purpose of this action Is to conduct a Remedial 
Investigation to characterize the FMPC waste storage fact 1 ities 
and a Feasibility Study examining the various remedlal 
alternatives. Activities associated with the Remedial 
Investlgtion will.lnclude, but are not llmited to, evaluation 
of the current situation, assessment of existlng data and 
reports, development of a detailed work plan, performance of 
field lnvestigatlons, data Interpretation and analysis, 
laboratory and bench-scale studies (optional), and final 
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will Include, b u t  are not lfmfted to ,  development of remedial 
a l te rna t ives ,  i n i t i a l  screenlng.of a 1  ternat ives ,  detalled 
analysis of  o p t l o n s ,  ranking of a l te rna t ives ,  a n d  f l n a l  
reportf ng. 

The work associated w i t h  this action consists of two separate 
phases. Phase I en ta i1S completfon of  t h e  Remedial 
Investigatfon. Phase I1 entails completion of the Feasfbility 
Study. B o t h  wi l l  be accomplished i n  a s lngle ,  two-phased 
project. A1 1 work w i l l  be performed by a consultant under 
subcontract t o  NLO, In t .  

A Request for Proposals ( R F P )  was prepared and sent t o  
prospect1 ve offerors on July 26, 1985. Preproposal conferences 
and s i t e  tours were held for prospective offerors on August 15 
and 23, 1985. A t o t a l  of 28 firms received the RFP, w i t h  19 of 
them attending the preproposal conference. Flve proposals were 
received. An evaluation team was formed. I t  i s  composed of  
on - s i t e  Waste Management a n d  Environmental Management 
personnel. 

A t  years end proposal evaluatlons were l n  progress. Best and 
F i n a l  Offers were scheduled fo r  November 18, 1985. Contract 
Award was to  be not later t h a n  December 18, 1985. 

6.4 Air Pol lu t ion  Control Monitoring - 

The steam generation p l a n t  a t  the FMPC u t i l l z e s  two bo-ilers 
w l t h  a t o t a l  design c a p a c i t y  of 150,000 pounds of steam per 
hour. Electrostatfc  precipitators keep the partfculate 
discharge below the Ohio  EPA particulate l f m i t  of 0.19 pounds 
per mi l l ion  BTU i n p u t .  Compliance testfng, as required by the 
O E P A ,  was performed o n  the  steam p l a n t  i n  the e a r l y p a r t  o f  
1985 and subsequently permitted by the O h i o  EPA. Discharge 
from the steam generation p l a n t  Is i n  f u l l  compliance w i t h  OEPA 
standards. The process of compl lance testing occurs once every 
three years I n  order for the permdt to  be renewed. 

Sulfur dloxide (SO ) emission limits for  s ta t ionary  f a c i l i t i e s  

forthe FHPC steam p l a n t  i s  l e s s  t h a n  1 kg (2.2 pounds )  of SO2 
per m i l l f o n  BTU i n p u t  from each boiler. Thls l lml t  Is 
equivalent t o  the use of coa l  C o n t a i n i n g  1.3 percent sulfur. 
Coal conta in ing  on ly  one percent or less sulfur is purchased I n  
order t o  meet the states SO2 emission requirement. 

Maximum rates  o f  emission of par t iculates  from industrial  
processes are described by OEPA Rule 37450-17-11, Restrictions 
on Particulate Emissions from Industrial Processes. Through 
the use of numerous dust col lectors, scrubbers, electrostatic 
precipitators a n d  var ious o the r  types o f  a i r  c leaning 
equipment, non-radioactive par t icu la te  emissions from FMPC 
process operatlons are we1 1 below the establ Ished OEPA 1 imits. 
A 1  1 a i r  emission p o i n t s  are  being permitted i n  1985 a n d  a 1  1 

- 

have been adopted 5 y the OEPA. Under these rules ,  the l i m i t  
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p r o d u c t  processed t h r o u g h  each operation. A NESHAPS source 
report was a l so  prepared i n  1985. Thfs report pertains t o  
hazardous a i r  p o l l u t a n t s  and  addresses uranium as the s i t e  
specffc parameter for the FMPC. The NESHAPS regulation became 
effective i n  February 1985. 

The FMPC sol i d  'waste incinerator is  used for the destruction of 
nonradioactive combustible material  such as wood, discarded 
paper and plastic.  The incinerator was specified t o  meet state 
emission standards of one gram particulate matter per k i  logram 
of 1 I q u i d ,  semi-sol I d  or sol I d  refuse and sal vageable material 
charged. A n  incinerator operating permit has been fssued by 
the  S t a t e  o f  O h i o  f o r  the  s o l f d  waste Inc inera tor  a n d  
compliance testing was performed on this facil i ty i n  1985. A 
1 iqu id  waste Incinerator has been constructed for the disposal 
o f  nonhazardous waste o l  1 s. A permi t t o  operate this device 
was f i led w i t h  the O h i o  EPA i n  June 1982. Stack emissions from 
this incinerator are minimized by a bag-house col lector. 

7.0 Qual i ty  Assurance for Waste Manaqement 

The Q u a l i t y  Assurance procedures employed i n  the management of radioactive 
waste for the FMPC are designed t o  ensure t h a t  radioactive waste management 
a c t i v i t i e s  conform t o  a l l  a p p l i c a b l e  f e d e r a l ,  s t a t e ,  a n d  l o c a l  
environmental and indus t r ia l  safety requirements. 

Q u a l i t y  Assurance for  the FMPC i n i t i a t e s  w i t h  the Q u a l i t y  Assurance 
Department. The Qua l  i t y  Assurance Program Manual ,  developed by the QA 
Department, conta ins  pol icies, procedures, and concepts for the p l  antwide 
QA program I t  is revfewed and updated annually by the FMPC QA Comnittee. 
Revision 9 of this Manual was issued November 1985. 

Qual i ty  Asssurance Analyses are performed on each operation and are updated 
a n n u a l l y  by the d i v i s i o n  fnvolved. The QA Level o f  each operation i s  
ident i f ied on the QA Analysis Form a n d  requires the Division Director's 
approva 1. Forma 1 Qua 1 1 t y  Assurance P 1 ans are required for each Operation 
assfgned QA Level l A ,  18, or 111. These plans are prepared by the d iv is ion  
responsfble for  their lmplementatfon and are subject t o  review/approval by 

each member o f  the Quality Assurance Comnittee. Formal Audfts of QA Plans 
are conduc ted  on e i ther  a two-, three-, or f ive-  year m i n i m u m  basis; the 
frequency of Formal QA Audi t ing  depends upon the assfgned QA Level f o r  the 
project. I n - p l a n t  audits are conducted by the Q u a l i t y  Assurance A u d i t  
Comnittee a t  an average rate of one per month. 

Month ly  Q u a l i t y  Assurance Reports are  compiled by Q u a l i t y  Con t ro l  t o  
identify the various types of QA a c t i v i t y  conducted  by each reporting 
division d u r i n g  the calendar month. The Monthly QA Report gives v i s i b i l i t y  
t o  the QA Program and h i g h l i g h t s  the FMPC QA Program's effectiveness. 

7.1 Standard Operatlnq Procedures 

Procedures used i n  the management of radioactive waste a t  the FMPC are 
prepared a n d  submi t ted as S t a n d a r d  Operating Procedures (SOP). The 
S O P S  a r e  reviewed by f n v o l v e d  departments a n d  approved f o r  
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7.2 

7.3 

7.4 

i n  the Waste Management Oepartmnt and then forwarded t o  the Qual i t y  
Assurance Department for fo rma t ing  i n t o  a FMPC S t a n d a r d  Operating 
Procedure. 

Radfoactfve Yaste Management ac t fv f t f e s  also Include use of P l a n t  Test 
Author i ta t lons  (PTA). The PTA I S  used before completlon of  a 
Standard Operatlng Procedure t o  identify the steps necessary t o  
complete a radfoactf ve waste management task. The PTA i s  normal l y  
completed for a "tr ia l  perlod" d u r i n g  which the stepwlse procedures 
and refined and reformatted as needed. PTAs are reviewed by i n v o l v e d  
departments and approved for f n-pl a n t  use. 

Changes to  a Standard Operating Procedure are accompl ished through the 
QA Department. The changes are noted and a formal revision t o  the SOP 
i s  prepared, c i rculated and incorporated I n t o  the SOP. Waste 
Management a c t i v i t i e s  require internal self-audft of SOPS a t  least 
annually. 

Manufacturlnq Speciffcations 

Manufacturfng Specifications, like Standard Operating Procedures, are 
an integral part  of the FMPC Radioactive Waste Management QA effort. 
These standards are  maintained t o  r e f l e c t  current operations. 
Manufacturing specifications for acceptable waste form c r i  terf  a for  
FMPC radioactive waste off-site shlpments have been developed and have 
been incorporated. 

Product and Process Audits  

Planned and systematic a u d i t s  of radioactive waste process operations 
will result I n  better operating procedures and  improved compl lance 
w i t h  envlronemntal regulations, as well as health and  safety 
requirements. Three types of  audlts are used fo r  waste management 
actfvities. 

The f i r s t  type I s  the annual a u d i t  of the waste management operations. 
T h i s  a u d i t  will be based on the waste acceptance criteria established 
by the FMPC Waste Management Department. The second type of a u d i t  Is 

A l a n  a u d i t ,  conducted every 2 years by the FMPC QA A u d i t  
Comm a9----m ttee,  w c revlews the QA Analysis a n d  QA P l a n  t o  see i f  they 
are updated and currently correct. This Comnlttee wi l l  consist of a 
designated representative from Engineering, Procurement, Production, 
Decontamination h Decomissioning, and the Health & Safety Divisions 
chaired by the Department Head of Q u a l i t y  Con t ro l  (Technical  
Division). T h e  t h f r d  category o f  QA audits i s  an  a n n u a l  internal 
(Internal t o  FMPC) - a u d i t  of the operation. The internal a u d i t  team 
s h a l l  be selected by the Waste Management Department Head, t n  
consul t a t i o n  w i t h  the QA/QC Department Head. 

Traininq and Documentation of Training 

I n  compliance w i t h  N Q A - 1 ,  NVO-185, 49 C F R  Section 173.16. and DOE 
Order 5480.lA, Chapter V ,  the radioactive waste h a n d l i n g  system w i l l  
conduct  formal t r a i n i n g  of a l l  personnel d i r ec t ly  involved i n  the 
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shipments. The trainfng Wf 1 1  be documented, updated annual ly, and 
available for inspection by any auditing official. 

Since the handling and off-sfte dfsposal Of LLW IS a new system, it is 
mandatory that the system staff be trafned according to the new 
procedures in advance of the ffrst shipment. The LLW Certifying 
Official, f n  coordination with the FMPC Training Department Head and 
the Transportation Department Head, will lead the Initial training 
program development and implementatfon. The training program will be 
set up as a number of performance-oriented modules. Each module will 
contain objectives, condltfons, and a n  evaluatfon to measure the 
trainee's competence in performing required tasks. The Training 
Department will provide instruction for LLWPS system operating 
personnel , will maintain training records, and nil 1 conduct an annual 
evaluation of the effectlveness o f  the training program, 

The FMPC Transportation Department will be an Integral part of the 
LLWPS system training program. This department has maintained a 
Training Manual and Training Program (Tralning Program No. PROC- 
TRANSP-TP-1) since 1973 for the employees directly involved In off- 
site shipments. These employees Include, but are not limited to: 

Transportation-supervlsors, checkers, and material handlers; 
e Productfon supervisors and chemical operators; 

- 
Health and Safety supervisors and personnel; .- 

QA/QC personnel; 

Technical supervisors and packers. 

Nuclear Materials Control personnel; and 
- 

The Transporation Department will also furnish use of industrial truck 
operators and equipment for the LLWPS system. A program exists for 
training operators fn the safe operation of powered fndustrial trucks. 
The program is administered by a transportatfon supervisor a n d a  
training instructor uti 1 iring classroom instructions, demonstrations, 
a n d  on-th-job training. The program consists of four phases: 
fami 1 iarization, operation, qual ifications (written examinatlon and 
performance tests), and nuclear safety. See the FMPC Transportation 
Manual, Section 2 and the FMPC Health 6 Safety Manual, Section 12 for 
m o n a l  detai 1s. 
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