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PURPOSE 

SUMMARY 
- 

I '  

I '- 

The purpose of t h i s  environmental  r e p o r t  i s  t o  d e s c r i b e  t h e  

Feed Materhls P roduc t ion  Center (R4PC), ope ra t ed  by The Na t iona l  Lead 

Company of Ohio (NLO, I n c . ) ,  t h e  environment i n  which i t  i s  l o c a t e d ,  and 

t h e  a c t u a l  and p o t e n t i a l  impacts  of t h e  E'MPC's o p e r a t i o n s  upon t h e  envi -  

ronment in which i t  is  l o c a t e d ,  

OPERATIONS 

The primary work of t h e  FMPC is t h e  p roduc t ion  of p u r i f i e d  

uranium metal and compounds from a v a r i e t y  of f eed  materials f o r  u se  a t  

o t h e r  U.S. Department of Energy (DOE) s i tes .  The f a c i l i t y  o p e r a t e s  a s  

a n  i n t e g r a t e d  f a c i l i t y  where a series of p h y s i c a l ,  chemica l ,  and setal-  

l u r g i c a l  p rocesses  are used.  

e f f l u e n t s  a r e  p laced  i n  chemical  s t o r a g e  p i t s  on t h e  FHPC s i t e .  A f t e r  

t r ea tmen t  t o  remove v i r t u a l l y  a l l  t h e  r a d i o a c t i v e  materials i n  t h e  wastes, 

t h e  l i q u i d  e f f l u e n t s  are d i scha rged  i n t o  t h e  Great H i a m i  River .  

Sol id  wastes and wastes from t r e a t e d  l i q u i d  

Continuous 

moni tor ing  of t h e  e f f l u e n t s ,  a i r ,  ground water, and River  i s  conducted 

t o  a s s u r e  c o n t r o l  of p o t e n t i a l  contaminants  and compliance wi th  governnent 

r e g u l a t i o n s  on p o l l u t a n t  d i scha rges .  

Fu tu re  p l a n s  ca l l  f o r  i n t e r m i t t e n t  r e f i n e r y  o p e r a t i o n s  and a 

cont inued  low l e v e l  of o t h e r  o p e r a t i o n s .  

EXISTISG EWIRONMEXT 

c 

The FlQC i s  l o c a t e d  i n  r u r a l  southwes tern  Ohio, about  20 miles 

The f a c i l i t y  is l o c a t e d  on a 1,050 nor thwes t  of downtown C i n c i n n a t i .  

acre s i te ,  of which 136 acres is occupied by t h e  p l a n t .  

The climate is c h a r a c t e r i r e d  by t empera tu res  ranging  g e n e r a l l y  

from summer h ighs  in  t h e  mid  80's O F  t o  w i n t e r  lows i n  t h e  low 20's OF. 

i 
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P r e c i p i t a t i o n  ave rages  about  37 i nches ,  v i t h  &owfal l  > - .  a v e r a g i n  

h c h e s .  Winds p r e v a i l  from t h e  south-southwest.  

abou t  20 

Bed rock of t h e  a r e a  i s  Ordovician s h a l e s  and l i m e s t o n e  o v e r l a i n  

wi th  P l e i s t o c e n e  g l a c i a l  d e p o s i t s .  Many ground water a q u i f e r s  &xist i n  

t h e  g l a c i a l  d e p o s i t s .  The l o c a t i o n  i s  n o t  a n  a r e a  of major  seismic r i s k .  

Farming is t h e  major i n d u s t r y  sur rounding  t h e  FMPC p l a n t ;  manu- 

f a c t u r i n g  i s  t h e  major i n d u s t r y  i n  t h e  sur rounding  reg ion .  The ElPC 

c u r r e n t l y  employs about  600 people .  

Severa l  a r c h a e o l o g i c a l  and h i s t o r i c a l  f e a t u r e s  are l o c a t e d  

w i t h i n  a 3 m i l e  r a d i u s  of t he  f a c i l i t y .  S o i l s  on t h e  s i t e  are of g l a c i a l  

o r i g i n  and moderately h igh  i n  p r o d u c t i v i t y ;  however, t h e y  suppor t  l i t t l e  

n a t u r a l  v e g e t a t i o n  except  a long  an  i n t e r m i t t e n t  c r e e k  and i n  small woodlo ts .  

Much of t h e  s i t e  i s  e i t h e r  grazed o r  mowed. 

of open a r e a s  o r  edges.  Bio ta  i n  t h e  c reek  on t h e  s i t e  i s  i n d i c a t i v e  of 

good water q u a l i t y  b u t  t h e  G r e a t  Miami River, a d j a c e n t  t o  t h e  M P C ,  gen- 

e r a l l y  s u p p o r t s  on ly  p o l l u t i o n - t o l e r a n t  s p e c i e s .  

Animal l i f e  i s  p r i m a r i l y  that 

Air and water p o l l u t a n t s  from t h e  FHPC are  c u r r e n t l y  meet ing  a l l  

governmental r e g u l a t i o n s  except o c c a s i o n a l l y  f o r  suspended s o l i d s  from 

s u r f a c e  runoff  i n  t h e  s torm sewer o u t f a l l .  E f f l u e n t  r a d i o n u c l i d e  concen t r a -  

t i o n s  are w e l l  below DOE l i m i t s .  

POTEiiIAL NVIRONMZNTAL IMPACTS 

There w i l l  no t  b e  any s i g n i f i c a n t  c o n s t r u c t i o n  a t  t h e  FMPC t o  

r e s u l t  in impacts .  

w i t h  a p p r o p r i a t e  r e g u l a t i o n s  and a l l  r a d i o a c t i v e  e f f l u e n t s  are i n  compliance.  

As a r e s u l t  of c u r r e n t  management p o l i c i e s ,  FXPC o p e r a t i o n s  have no signi- 

f icant impact upon t h e  sur rounding  a r e a .  

All non-rad ioac t ive  e f f l u e n t s  a r e  in o r  n e a r  compliance 

The most s e r i o u s  a c c i d e n t  that could  occur  on t h e  s i t e  which 

would a f f e c t  t h e  sur rounding  areas would b e  a release of anhydrous hydrogen 

f l u o r i d e  o r  ammonia. Any e f f e c t s  beyond t h e  p l a n t  boundary would l i k e l y  be  

temporary. 

have s i g n i f i c a n t  o f f s i t e  impacts  because of t h e  n a t u r e  of  t h e  compounds 

a t  t h e  FMPC. 

Any a c c i d e n t  i nvo lv ing  r a d i o a c t i v e  compounds would n o t  l i k e l y  

~ 
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The areas surrounding the FMPC facility are not zoned for land 
use. 
pollutants in air and water and hazardous wastes. 

The FMPC cooperates with governmental plans to control environmental 

A decommissioning plan is being established which will define 
the decontamination and associated work necessary to make the area suit- 
able for restricted and unrestricted uses. 

I . 

. *  

I 

iii 

P 



TABLE OF CONTENTS 

Page 

1. DESCRIPTION OF THE FACILITIES. . . . . . . . . . . . . .  1- 1 

1.1 Plant Facilities . . . . . . . . . . . . . . . . .  1-1 

1.1.1 Location. . . . . . . . . . . . . . . . . .  1-1 

1.1.2 Plant Layout. . . . . . . . . . . . . . . .  1-1 

1.2 Operations . . . . . . . . . . . . . . . . . . . .  1-6 

1.2.1 Current Operations. . . . . . . . . . . . .  1-6 

1.2.2 Future Plans. . . . . . . . . . . . . . . .  1-26 

2.0 DESCRIPTION OF THE EXISTING ENVIRONMENT . . . . . . . .  2-1 

2.1 characterization of the General Area . . . . . . .  2-1 

. 2.1.1 Climatology . . . . . . . . . . . . . . . . .  2-1 

2.1.2 Seismology. . . . . . . . . . . . . . . . . .  2-9 

2.1.3 Geology . . . . . . . . . . . . . . . . . .  2-10 

2.1.4 Hydrology . . . . . . . . . . . . . . . . .  2-15 

2.1.5 Demograpliy and Land Use . . . . . . . . . .  2-22 

2.1.6 Archeology and Historical Features . . . . . . .  2-28 

2.1.7 Ecology . . . . . . . . . . . . . . . . . .  2-29 

2.2 Characterization of the Plant Site . . . . . . . .  2-32 

2.2.1 Air Quality . . . . . . . . . . . . . . . .  2-32 

2.2.2 Water Quality . . . . . . . . . . . . . . . .  2-35 

2.2.3 Radiation Levels. . 2-38 . . . . . . . . . . . . .  
2.2.4 Ecology . . . . . . . . . . . . . . . . . .  2-43 

2.2.5 Socioeconomic Effects, Local Communities. . 2-52 

I 



I 

) -  
I- . . .  

I . '< 

TABLE OF CONTENTS 
(Continued) 

3.0 POTENTIAL ENVIRONMENTAL IMPACTS . . . . . . . . . . . . . .  
3.1 Construction . . . . . . . . . . . . . . . . . . . .  
3.2 Operations Impacts . . . . . . . . . . . . . . . . .  

3.2.1 Non-Radioactive Releases . . . . . . . . . .  
3.2.2 Radioactive Releases . . . . . . . . . . . .  

3.3 Accidents . . . . . . . . . . . . . . . . . . . . .  
4 . COORDINATION WITH FEDERAL. STATE. LOCAL OR REGIONAL PLANS 

4.1 Current Operations . . . . . . . . . . . . . . . . .  
4.2 Decommissioning . . . . . . . . . . . . . . . . . .  

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

APPENDICES 

APPENDIX A. ECOLOGY . . . . . . . . . . . . . . . . . . . . .  
REFERENCES FOR APPENDIX A . . . . . . . . . . . . . . . . . .  
APPENDIX B. WATER QUALITY . . . . . . . . . . . . . . . . . .  
REFERENCES FOR APPENDIX B . . . . . . . . . . . . . . . . . .  
APPENDIX C. RADIATION LEVELS . . . . . . . . . . . . . . . . .  
REFERENCES FOR APPENDIX C . . . . . . . . . . . . . . . . . .  

Page 

3-1 

3-1 

3-1 

3-1 

3-2 

3-2 

4-1 

4-1 

4-1 

5-1 

A- 1 

A-20 

B- 1 

B-8 

c-1 

c-10 

.. 
I 



TABLE 2-1. 

TABLE 2-2. 

TABLE 2-3. 

TABLE 2-4. 

TABLE 2-5. 

TABLE 2-6. 

TABLE 2-7. 

TABLE 2-8. 

TABLE 2-9. 

TkBLE OF CONTENTS (Continued) 

LIST OF TABLES 

NORMAL TEMPERATURE AT CINCINNATI'S . . . . . . . 
ABBE OBSERVATORY (1941-1970) 

PRECIPITATION MEASURED AT THE FMPC, . . . . . . 
1960-1979 (WATER EQUIVALENT INCHES) 

MAXIMUM MONTHLY SNOWFALLS AT THE . . . . .. . . . 
ABBE OBSERVATORY (1915-1978) 

PERCENTAGE OF OCCURRENCE OF WIND . . . . . . . . 
SPEED CLASSES (GREATER CINCINNATI 
AIRPORT 1951-1960) 

POPULATION AND LOCATION OF TOWNS . . . . . . . 
AND CITIES NEAR FMPC 

COUNTY POPULATION CHANGE, 1970-1977 . . . . . 
1 

GENERAL CATEGORIES OF EMPLOYMENT . . . . . . . 
HAMILTON AND BUTLER COUNTIES, OHIO 1977 

AGRICULTURAL EVALUATION OF SOILS IN THE . 
VICINITY OF THE FMPC PLANT 

AMBIENT CONCENTRATIONS OF NON-RADIOACTIVE . . . 
CONTAMINANTS AT THE FMPC BOUNDARY, 1977-1979 

Page 

2-3 

2-4 

2-7 

2-8 

2-23 

2-24 

2-26 

2-30 

'2-34 

TABLE 2-10. APPLICABLE STANDARDS FOR POTENTIAL WATER . . . 2-36 
POLLUTANTS IN RECEIVING WATERS AND 
EFFLUENT DISCHARGES 

TABLE 2-11. SUMMARY OF 1979 EXPOSURE DATA . . . . . . . . 2-41 

'I 

8 



TABLE A-1. 

TABLE A-2. 

TABLE A-3. 

TABLE A-4. 

TABLE A-5. 

TABLE A-6. 

TABLE A-7. 

.TABLE A-8. 

TABLE A-9. 

60 

LIST OF TABLES 

TREE AND SHRUB SPECIES RECORDED ON THE . . . . . . . A-2 
FMPC SITE 

HERBACEOUS VEGETATION RECORDED ON THE . . . . . . . A-3 
FMPC SITE, JULY 1977 

MAMMALS WHOSE RANGE INCLUDES THE FEED . . . . . . . A-4 
MATERIALS PRODUCTION CENTER 

BIRDS OF SOUTHWESTERN O H I O  . . . . . . . . . . . . A-6 

AVIAN SUMMER ROADSIDE SURVEY DATA FROM THE . . . . . A-9 
SITE PERIMETER COMPARED TO ABUNDANCE OF 
SPECIES IN SOUTHWESTERN OHIO 

HABITAT TRANSECT DATA FROM THE SITE PROPERTY . . . . A-10 
COMPARED TO ABUNDANCE IN SIMILAR SOUTHWESTERN 
OHIO MITATS 

REPTILES WHOSE RANGE INCLUDES THE FEED . . . . . . A-12 
MATERIALS PRODUCTION CENTER 

AMPHIBIANS WHOSE RANGE INCLUDES THE FEED . . . . . . A-13 
MATERIALS PRODUCTION CENTER 

BENTHIC MACROINVERTEBRATES (NUMBER/FT~) . . . . . . A-14 
COLLECTED FROM PADDY'S RUN IN THE VICINITY 
OF THE FMPC FACILITY, JULY, 1977 

TABLE A-10. BENTHIC MACROINVERTEBRATES (NUMBER/FT*) . . . . . . ~ - 1 6  
COLLECTED FROM THE GREATER MIAMI RIVER 
W I T H  A SURBER SAMPLER IN THE VICINITY OF 
THE FMPC PROCESS WATER DISCHARGE, 
JULY 6, 1977 

TABLE A-11. RELATIVE ABUNDANCE OF FISH SPECIES COLLECTED . . . . A-18 
FROM PADDY'S RUN AT THE FMPC FACILITY, 
JULY 6 ,  1977 

TABLE A-12. FISH SPECIES COLLECTED UPSTREAM AND DOWN- . . . . . A-19 
STREAM OF THE FMPC FACILIT?? DISCHARGE TO 
THE GREAT MIAMI RIVER, JULY 6-7, 1977 



TABLE OF CONTENTS (Continued) 

Page 

LIST OF TAIILES IN APPKNDfCISS 
(continued) 

TABLE B-1. 1979 WATER QUALITY IN THE GREAT NIAMI . . . . . . .  B-2 
RIVER NEAR MIAMISBURG, OHIO 

TABLE B-2. WATER QUALITY IN THE GREAT MIAMI RIVER . . . . . .  B-3 
AT NEW BALTIMORE, OH10--1979 

TABLE B-3. NON-RADIOACTIVE CONTAMINANTS IN WATER . . . . . .  B-4 

TABLE B-4. HYDROGEN ION CONCENTRATION . . . . . . . . . . . .  B-5 
TABLE B-5. 1979 NPDES SUMMARY . . . . . . . . . . . . . . . .  B-6 

TABLE B-6. SEWAGE TREATMENT PLANT DATA, 1979 . . . . . . . . .  B-7 

TABLE C-1. RADIOACTIVE CONTAMINANTS IN AIR--1978 . . . . . . .  C-2 

TABLE c-3.. RADIOACTIVE CONTAMINANTS IN WATER--B 78 . . . . . .  c-4 

TABLE C-4. RADIOACTIVE CONTAMINANTS IN WATER--1979 . . . . . .  C-5 

TABLE C-5. RADIONUCLIDES DISCHARGED VIA SAMPLING . . . . . .  C-6 
POINT W2--1979 

TABLE C-6. URANIUM IN MIAYI RIVER SEDIMENT . . . . . . . . .  C-7 

TABLE C-7. URANIUM IN SOIL . . . . . . . . . . . . . . . . . .  C-8 

TABLE C-8. URANIUM CONCENTRATION IN SOIL VS DEPTH . . . . . .  C-9 

a 
I 
I 
I 
1 
I 



I 

t- .’ 

60 

_ _  ..... .... . . . .  
.~ . ..  , -. . . .  .. 

TABLE OF CONTENTS (Cont hued). 

.. Page 

I LIST OF FIGURES 

FIGURE 1-1. AERIAL VIEW OF THE FEED MATERIALS . . . . . . . .  1- 2 
PRODUCTION CENTER 

FIGURE 1-2. AREA MAP . . . . . . . . . . . . . . . . . . . .  1- 3 

I 
1 FIGURE 1-3. FMPC AND SURROUNDING AREA . . . . . . . . . . . .  1-4 

I 
I 
m 
I 
1 
I 
I 

FIGURE 1-4. FEED MATERIALS PRODUCTION CENTER . . . . . . . .  
ENVIRONMENTAL FEATURES 

FIGURE 1-5. FMPC PRODUCTION AREA . . . . . . . . . . . . . .  
FIGURE 1-6. SCHEMATIC DIAGRAM OF THE M P C  PROCESS . . . . . .  
FIGURE 1-7. WASTE TREATMENT AND STORAGE LOCATIONS . . . . . .  
FIGURE 1-8. LIQUID WASTE FLOW DIAGRAM . . . . . . . . . . . .  
FIGURE 1-9. GENERAL SUMP FLOW DIAGRAM . . . . . . . . . . . .  
FIGURE 1-10. AIR AND WATER SAMPLING LOCATIONS . . . . . . . .  
FIGURE 1-11. TEST WELL AND PRODUCTION WELL LOCATIONS . . . . .  
FIGURE 1-12. PROJECTED DELIVERIES OF URANIUM . . . . . . . .  
FIGURE 2-1. WIND DIRECTION AND SPEED OCCURRENCES . . . . . .  
FIGURE 2-2. SEISMIC RISK MAP OF THE UNITED STATES . . . . . .  
FIGURE 2-3. GEOLOGIC MAP AND CROSS SECTION OF OHIO . . . . .  

1-5 

1- 7 

1-8 

1-14 

1-16 

1-18 

1-23 

1-25 

1-27 

2-6 

2-11 

2-12 

FIGURE 2-4. GEOLOGICAL FEATURES OF THE FMPC AREA . . . . . .  2-13 

FIGURE 2-5. TOPOGRAPHY OF THE FMPC AREA AND THE . . . . . .  2-14 
MIAMI VALLEY 

FIGURE 2-6. SURFACE STREAMS - FMPC ENVIRONS . . . . . . . .  2-16 

FIGURE 2-7. LIQUID WASTE STREAMS 2-18 
I . . . . . . . . . . . . . .  



. . 1. 

TABLE OF CONTENTS (Continued) . 

Page 

LIST OF FIGURES (Continued) 

FIGURE 2-8. GEOLOGIC SECTION OF THE U.S. DEPARTMENT . . . . . 2-19 
OF ENERGY AND THE SOUTHWESTERN OHIO WATER 
COMPANY WELL FIELDS 

FIGURE 2-9. VERTICAL SECTION THROUGH DEEP WELLS ON . . . . . 2-21 
PLANT SITE 

FIGURE 2-10. SOIL ASSOCIATIONS OCCURRING ON THE FMPC . . . . . 2-44 
PLANT SITE 

FIGURE 2-11. VEGETATION TYPES OCCURRING ON THE FMPC . . . . . 2-45 
PLANT SITE 

FIGURE 2-12. AQUATIC BIOTA SAMPLING LOCATIONS IN THE . . . . . 2-50 
VICINITY OF THE FMF'C PLANT SITE 

--I 
--I 
I 
I 
I 
I 



8 
I- 1 

1. DESCRIPTION OF THE FACILITIES 

County,  Ross Township. 

1.1.2 P l a n t  Layout 

I 

1.1 P l a n t  F a c i l i t i e s  
- 

1.1.1 L o c a t i o n  

The Feed Materials P r o d u c t i o n  C e n t e r  (FMPC) i s  a n  i n d u s t r i a l  

f a c i l i t y  owned by t h e  U n i t e d  S t a t e s  Department  of  Energy (DOE) and 

o p e r a t e d  by NLO, I n c .  

s o u t h w e s t e r n  O h i o , . n e a r  F e r n a l d ,  on a 1,050 acre (425 h a )  s i te  a b o u t  10  

miles (16 km) n o r t h w e s t  of  C i n c i n n a t i  and 8 miles (13 km) s o u t h w e s t  of 

Hami l ton  ( F i g u r e s  1-2 and  1-3). The p l a n t  f a c i l i t y  o c c u p i e s  136 acres 

(55 h a )  i n  t h e  c e n t e r  of t h e  s i te .  The s i t e  is bounded on t h e  s o u t h  by 

W i l l e y  Road, on t h e  west by Paddy ' s  Run Road, on t h e  n o r t h  by f a rm l a n d  

and S t a t e  Route  126, and  o n  t h e  east by a d a i r y  farm ( F i g u r e  1-4). Most 

of t h e  si te,  i n c l u d i n g  all of t h e  p r o d u c t i o n  and waste s t o r a g e  areas, i s  

i n  Hamil ton County, Croaby Township. 

m o s t l y  g r a s s  c o v e r  w i t h  some s h r u b  and hardwood areas, are i n  B u t l e r  

It i s  l o c a t e d  in a r u r a l  area ( F i g u r e  1-1) of  

Approximate ly  200 acres (91 h a ) ,  

The 136 acre (55  h a )  p r o d u c t i o n  c e n t e r  w a s  comple ted  i n  1954. 
It c o n s i s t s  of e i g h t  s e p a r a t e  p l a n t s ,  s u p p o r t  b u i l d i n g  and f a c i l i t i e s  

( a d m i n i s t r a t i o n ,  p e r s o n n e l  and  s e c u r i t y ,  service, and h e a l t h  and s a f e t y  

b u i l d i n g s ,  b o i l e r  p l a n t ,  g a r a g e s ,  water s u p p l y  sys t em,  l a b o r a t o r y ,  and 

warehouses)  and wastes t r e a t m e n t  and s t o r a g e  f a c i l i t i e s  (sump, w e t  and 

d r y  chemica l  s t o r a g e  p i t s  and t a n k s ) .  

The waste s t o r a g e  f a c i l i t i e s  are l o c a t e d  on t h e  w e s t . s i d e  of  t h e  p l a n t  

( s e e  F i g u r e  1-4) and c o n s i s t  of t a n k s  used  f o r  s t o r a g e  of r e f i n e r y  resi- 

d u e s  and wet and d r y  chemica l  p i t s .  Four  chemica l  p i t s  a re  c u r r e n t l y  i n  
u s e ;  t h e  o t h e r s  have been  f i l l e d  t o  c a p a c i t y ,  cove red  w i t h  e a r t h ,  packed,  

and re -seeded .  

F i g u r e  1-1 shows t h e  p l a n t  l a y o u t .  
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CINCINNATI 

FIGURE 1-2. AREA MAP 
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FIGURE 1-3. FMPC AND SURROUNDING AREA 
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F I G U R E  1-4. FEED V A T E R I A L S  PRODUCTION CENTER 
MVIhOIiXEPiTAL FEATURES 
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1.2 Operations 

1.2.1 Current Operat ions 

--I 
The primary work of t h e  Feed M a t e r i a l s  Product ion Center h a s  been 

I 
I 

t h e  product ion of p u r i f i e d  uranium metal and compounds f o r  use  a t  o t h e r  DOE 

sites. A small amount of thorium processing has  a l s o  been done. P r i n c i p a l  

c u r r e n t  uranium opera t ions  comprise metals f a b r i c a t i o n  with p e r i o d i c  small 

campaigns t o  process  accumulated p l a n t  r e s i d u e s  and miscel laneous feed 

materials from o t h e r  sites. 

1 . 2 . 1 . 1  Production Operations.  The FMPC has t h e  c a p a b i l i t y  t o  

convert  a v a r i e t y  of feeds t o  pure uranium chemicals and metal (Figure 1-5). 

P r e c i s e  material a c c o u n t a b i l i t y  c o n t r o l s  are maintained. S t r i c t  q u a l i t y  

c o n t r o l  i s  enforced throughout t h e  opera t ion  i n  o r d e r  t o  guarantee  t h a t  

the  f i n i s h e d  product w i l l  always meet t h e  high s tandards  requi red  i n  t h e  

atomic energy indus t ry .  An abridged d e s c r i p t i o n  of opera t ion  and tech- 

nology a s s o c i a t e d  with each of t h e  major p l a n t s  involved i n  product ion i s  

presented below(l) .  

major waste streams i s  shown i n  Figure 1-6. 

A flow c h a r t  of t h e  FMPC product ion processes  and 

1.2.1.1.1 Sampling Plan t .  The Sampling P l a n t  o p e r a t i o n s  a re  

important a d j u n c t s  i n  t h e  support  of o t h e r  p l a n t  and p r o j e c t  func t ions .  

Weighing and sampling of incoming feed m a t e r i a l s  e s t a b l i s h  t h e  n u c l e a r  

m a t e r i a l s  a c c o u n t a b i l i t y  base.  

A Safe  Geometry Digest ion System provides  t h e  W C  with  a 

c a p a b i l i t y  of s a f e l y  processing enriched materials conta in ing  up t o  1 0  

percent  23%. 

Other p o s s i b l e  opera t ions  c a r r i e d  out  by t h e  Sampling P l a n t  

include:  opening of f u e l  rods  conta in ing  enriched uranium dioxide  p e l l e t s  

and powders; t h e  reclamation of uranium v a l u e s  from c l e a n i n g  s o l v e n t s  by 

d i s t i l l a t i o n  and recovering of t h e  s o l v e n t s  f o r  reuse;  t h e  recondi t ion ing  

of steel drums f o r  use throughout t h e  p r o j e c t ;  and the  s t o r a g e  of waste 

materials, r e c y c l e  m a t e r i a l s ,  and uranium bearing concent ra tes .  

I 
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1.2.1.1.2 Ref inery .  ,Uranium t r i o x i d e  (orange o x i d e ) ,  UOg , is  

Feed materials from v a r i o u s  sou rces  are fed i n t o  t a n k s  fo r -d iges -  

t i o n  i n  n i t r i c  a c i d  a f t e r  sampling and a n a l y s i s .  The r e s u l t i n g  s l u r r y  con- 

- 

- - produced i n  t h r e e  s t e p s :  d i g e s t i o n ,  ex t r ac t ion , - and  d e n i t r a t i o n . -  - - _ _  - 
_ . _  - 

sists of a c i d  i n s o l u b l e s  and a s o l u t i o n  of impure u rany l  n i t r a t e  and excess  

n i t r i c  a c i d .  The s l u r r y  i s  t hen  pumped t o  t h e  e x t r a c t i o n  system. Low- 

grade  uranium s l u r r i e s  r e q u i r e  f i l t r a t i o n  and e v a p o r a t i o n  p r i o r  to  e x t r a c -  

t ion .  

I n  t h e  primary e x t r a c t i o n  column of t h e  Ref ine ry ,  t h e  aqueous 

feed s l u r r y  i s  brought i n t o  c o n t a c t  w i th  an o r g a n i c  solvent--a m i x t u r e  of 

t r i b u t y l  phosphate and kerosene. The o r g a n i c  s o l v e n t  s e l e c t i v e l y  e x t r a c t s  - 

t h e  uranium; most of t h e  n i t r i c  a c i d  and i m p u r i t i e s  are l e f t  behind i n  t h e  

aqueous r a f f i n a t e .  

t h e  primary e x t r a c t i o n  column t o  f u r t h e r  reduce  t h e  uranium con ten t  of t h e  

aqueous waste stream l e a v i n g  t h e  primary e x t r a c t i o n  column. 

A r a f f i n a t e  m i x e r - s e t t l e r  may be used i n  series wi th  

Add i t iona l  p u r i f i c a t i o n  of t h e  uranium con ta ined  i n  t h e  e x t r a c t  
s 

stream i s  achieved  by scrubbing  wi th  a small coun te r f low of water i n  t h e  

compound primary e x t r a c t i o n  column. The aqueous stream from t h e  scrubbing  

o p e r a t i o n  combines w i t h  t h e  aqueous feed i n  t h e  primary e x t r a c t i o n  column. 

The p u r i f i e d  u r a n y l  n i t r a t e  i s  recovered  from t h e  o r g a n i c  s o l v e n t  s t ream 

by r e - e x t r a c t i o n  wi th  de ion ized  water i n  s t r i p p i n g  columns. 

absence  of n i t r i c  a c i d ,  t h e  u r a n y l  n i t r a t e  con ta ined  i n  t h e  s o l v e n t  i s  

p r e f e r e n t i a l l y  a t t r a c t e d  t o  t h e  water .  

ca rbona te  s o l u t i o n  f o r  removal of deg rada t ion  p roduc t s ,  t h e  s t r i p p e d  s o l -  

ven t  stream is  recyc led  t o  t h e  primary e x t r a c t i o n  column. The aqueous 

u rany l  n i t r a t e  product  is sampled and ana lyzed  t o  a s s u r e  conformance w i t h  

s p e c i f i c a t i o n s .  

I n  t h e  

A f t e r  t r ea tmen t  w i t h  a sodium 

I n  t h e  d e n i t r a t i o n  process ,  aqueous u rany l  n i t r a t e  a t  about 100 

g/L U is concen t r a t ed  by evapora t ion  and boildown to  approximate ly  1200- 

1300 g /L .  It i s  then c a l c i n e d  batchwise i n  d e n i t r a t i o n  p o t s  t o  y i e l d  

uranium t r i o x i d e ,  t h e  end product  of t h e  r e f i n e r y  o p e r a t i o n s .  

p roduct  i s  packaged and may be r e t a i n e d  f o r  f u r t h e r  p rocess ing  o r  shipped 

t o  o t h e r  DOE s i t e s .  

The UO3 

The Ni t r ic  Acid Recovery P l a n t  o p e r a t e s  i n  con junc t ion  wi th  

t h e  Ref ine ry  t o  r ecove r  n i t r i c  a c i d  from t h e  o f f -gases  genera ted  i n  t h e  
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r e f i n e r y  processes .  N i t r i c  a c i d  is recovered from t h e  exhaust gas  s t reams 

i n  t h e  d i g e s t i o n  and d e n i t r a t i o n  a r e a s  and from s e v e r a l  o t h e r  minor ' 

sources .  T h i s  acid i s  re turned t o  t h e  d i g e s t i o n  a r e a  of  t h e  Refinery for 

reuse.  

Uranium contained i n  aqueous waste streams from t h e  s o l v e n t  

t reatment  and c leanout  o p e r a t i o n s  i s  p r e c i p i t a t e d  w i t h  magnesia, sodium 

hydroxide, o r  calcium oxide. Ext rac t ion  r a f f i n a t e  and o t h e r  low-level 

uranium wastes  a re  p r e c i p i t a t e d  and n e u t r a l i z e d  w i t h  l ime before  being 

discharged t o  s e t t l i n g  ponds. 

1.2.1.1.3 Green S a l t  P lan t .  Uranium t r i o x i d e  i s  converted t o  
uranium dioxide ,  U02, i n  t h e  Green S a l t  P l a n t  by reduct ion  wi th  hydrogen. 

The U02 i s  then converted t o  uranium t e t r a f l u o r i d e ,  UF4, o r  green sal t ,  i n  

a r e a c t i o n  with anhydrous hydrogen f l u o r i d e .  

Uranium t r i o x i d e  i s  fed t o  s t a i n l e s s  steel  f l u i d i z e d  bed r e a c t o r s  

which are heated i n  t h e  range of 985-1100OF (530-593OC). Dissoc ia ted  

ammonia e n t e r s  t h e  bottom of t h e  r e a c t o r s  through a g a s  d i f f u s e r .  The 

hydrogen and n i t r o g e n  hold the  U03 powder i n  suspension i n  a f l u i d i z e d  

bed. 

i n t o  t h e  second where t h e  r e a c t i o n  with hydrogen i s  completed. 

P a r t i a l l y  converted UO3 overflows from t h e  f i r s t  f l u i d  bed r e a c t o r  

Hydrofluorinat ion takes  p lace  i n  groups of t h r e e  heated hor i -  

zonta l  ribbon-screw r e a c t o r s ,  arranged i n  v e r t i c a l  s tacks .  Each r e a c t o r  

tube i s  1 6  in .  i n  diameter and 20 f t  i n  l e n g t h  (0.40 x 6.1 m ) .  

d iox ide  e n t e r s  a t  one end of t h e  top r e a c t o r  and i s  conveyed slowly t o  t h e  

o t h e r  end and s t i r r e d  by a power-driven ribbon screw. 

temperature i s  progress ive ly  higher  f o r  each r e a c t o r ,  s t a r t i n g  a t  about  

3009 ( 1 5 O O C )  a t  t h e  f i r s t  and ranging up t o  1200oF (65OOC) a t  t h e  t h i r d .  

Anhydrous hydrogen f l u o r i d e  g a s  e n t e r s  a t  t h e  d i s c h a r g e  end of t h e  bottom 

r e a c t o r  and f lows countercur ren t  t o  t h e  uranium dioxide  up through t h e  
t h r e e  r e a c t o r s .  

Uranium 

The o p e r a t i n g  

Excess hydrogen f l u o r i d e  i s  vented from t h e  top  r e a c t o r ,  f i l t e r e d ,  

and condensed t o  a d i l u t e  hydrogen f l u o r i d e  s o l u t i o n  (ranging from 20 t o  

35 percent  HF). 

The uranium t e t r a f l u o r i d e  product i s  weighed, blended, s h p l e d  

f o r  chemical a n a l y s i s ,  and packaged i n  10-gallon ( 3 8 - l i t e r )  cans.  
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1.2.1.1.4 Metals Product ion  P l a n t .  Uranium metal is produced - -  

from uranium t e t r a f l u o r i d e  i n  a thermi te - type  r e a c t i o n  wi th  magnesium 

metal. 

is l i n e d  w i t h  packed magnesium f l u o r i d e  s l a g .  

magnesium g r a n u l e s  are blended and charged i n t o  t h e  s l ag - l ined  pot .  

po t  i s  capped wi th  s l a g ,  s e a l e d ,  and heated i n  a r e s i s t a n c e  fu rnace  a t  

t empera tu res  up t o  1500°F (815°C) u n t i l  t h e  c o n t e n t s  react spontaneously.  

A t  t h i s  p o i n t ,  i n t e r n a l  t empera tu res  of t h e  pot  may r e a c h  up t o  3000°F 

(1650°C). About 5 minu tes  a f t e r  t h i s  r e a c t i o n ,  t h e  po t  i s  removed, cooled,  

and t h e  uranium mass, c a l l e d  a derby, i s  sepa ra t ed ,  c l eaned ,  weighed 

(approximate ly  335 l b s  o r  152 kg) and t r a n s f e r r e d  t o  t h e  c a s t i n g  a r e a .  

The s l a g  from t h e  pot  l i n e r  is m i l l e d  f o r  reuse as l i n e r  m a t e r i a l .  

T h i s  r e d u c t i o n  t a k e s  p l ace  i n  a c losed  s t e e l  r e d u c t i o n  pot which 

Uranium t e t r a f l u o r i d e  and 

The 

\ 

I n  t h e  c a s t i n g  p rocess ,  cleaned d e r b i e s  and s c r a p  uranium metal 

a r e  p u t  i n t o  a g r a p h i t e  c r u c i b l e .  

vacuum i n d u c t i o n  fu rnace  and hea ted  f o r  about  95 minutes  t o  approximate ly  

2700°F (1480°C). 

broken t o  permi t  t h e  mol ten  metal t o  flow i n t o  a hea ted  g r a p h i t e  mold 

l o c a t e d  d i r e c t l y  under t h e  c r u c i b l e .  

from t h e  i n g o t ,  c l eaned ,  and readied f o r  r euse .  

The loaded c r u c i b l e  i s  p laced  i n  a 

A s h e a r  p lug  i n  t h e  bottom of t h e  c r u c i b l e  i s  then  

A f t e r  coo l ing ,  t h e  mold i s  removed 

I n g o t s  d e s t i n e d  f o r  e x t r u s i o n  are sampled and cropped ( i . e . ,  a 

p i e c e  i s  sawed from t h e  t o p  s e c t i o n  of t h e  i n g o t  t o  remove sh r inkage  

c a v i t i e s  and i m p u r i t i e s ) .  

Ingot  s i z e s  range  from 8 t o  10 in .  (20-25 cm) i n  d i ame te r ,  from 

23 t o  40  in .  (58-102 cm) i n  l e n g t h ,  and weigh up  t o  1400 l b s  (635 kg) .  

1.2.1.1.5 Metals F a b r i c a t i o n  P l a n t .  I n g o t s  made f o r  e x t r u s i o n  

are h e a t - t r e a t e d  i n  a molten sa l t  b a t h  i n  t h e  Metals F a b r i c a t i o n  P l a n t  

b e f o r e  shipment t o  an o f f - s i t e  e x t r u s i o n  f a c i l i t y .  The metal i s  re tu rned  

t o  t h e  p l a n t  as ex t ruded  t u b e s  approximate ly  1 0  f e e t  (3.0 m) i n  l eng th .  

These tubes  a r e  c u t  i n t o  8-inch (20.3 cm) l e n g t h s  on a cu t -of f  l a t h e .  

F u r t h e r  p rocess ing  c o n s i s t s  o f :  h e a t - t r e a t i n g  i n  molten s a l t  and quench- 

ing  i n  o i l ,  and reaming; r e d u c t i o n  of t h e  o u t s i d e  diameter; and machining 

of each end f a c e  on a m u l t i - s t a t i o n  t r a n s f e r  machine. The f i n i s h e d  

t u b u l a r  c o r e s  a r e  c leaned  and in spec ted  € o r  s u r f a c e  d e f e c t s ,  dimensional 

accuracy  and g r a i n  s i z e  b e f o r e  packaging for shipment t o  ano the r  DOE s i t e .  
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Uranium i n g o t s  can be converted t o  s o l i d  f u e l  element c o r e s  i n  

the  Rol l ing  Mill and Machining Area of  t h e  Metals  Fabr i ca t ion  P lan t .  The 

ingo t s  are f i r s t  heated i n  a molten sal t  ba th  t o  t h e  requi red  f a b r i c a t i o n  

temperature  and then  reduced t o  round rods  approximately 1-1 112 i n .  (3.8 c m )  

i n  diameter  b y - a  series of  r o l l i n g  opera t ions .  

conveyed through a rod s t r a i g h t e n e r ,  weighed, and inspec ted .  

The r o d s  are air-cooled,  

I n  t h e  Machining Area, t h e  rods  are c u t  i n t o  blanks,  hea t - t r ea t ed  

and machined t o  f i n a l  s i z e .  The machined co res  are stamped f o r  i d e n t i -  

f i c a t i o n ,  degreased,  pickled i n  n i t r i c  a c i d ,  r insed ,  and inspec ted  f o r  

su r face  d e f e c t s ,  dimensional accuracy, and g r a i n  s i z e .  

1.2.1.1.6 Recovery P lan t .  Uranium r e c y c l e  materials f o r  p rocess  
ope ra t ions  a t  FMPC and elsewhere a r e  so r t ed ,  ca l c ined ,  screened,  mi l l ed ,  

and blended as necessary.  Recycled materials con ta in ing  metall ics,  o i l ,  

and g r a p h i t e  must be roas ted  (ca lc ined)  t o  ox id i ze  these  components. 

Severa l  fu rnaces  are used f o r  t h i s  purpose: a r o t a r y  k i l n ,  t h r e e  mul t ip l e -  

hea r th  v e r t i c a l  furnaces ,  and two small  s ing le-hear th  furnaces .  

Uranium recyc le  materials of d i f f e r i n g  23% enrichments  must 

be kept  segrega ted  throughout t he  process  and whi le  i n  s to rage .  

1.2.1.1.7 P i l o t  P l an t .  This  u n i t  of t h e  FMPC product ion  complex 

has a wide range of  chemical-metal lurgical  p rocess  equipment f o r  smaller 

q u a n t i t i e s  of uranium o r  thorium products .  It i s  p r i n c i p a l l y  used f o r  

handling enriched uranium feed m a t e r i a l s  conta in ing  up t o  10 percent  .*35U. 

Safe  geometry so lven t  e x t r a c t i o n  columns are used f o r  uranium p u r i f i c a t i o n .  

The P i l o t  P l an t  i s  a l s o  u t i l i z e d  f o r  t h e  in f r equen t  process ing  

of thorium. The p l a n t  can produce p u r i f i e d  thorium n i t r a t e ,  thorium oxa- 

l a t e ,  thorium metal, and t h o r i a  g e l  (hydrated oxide) .  Thorium process ing  

inc ludes  a complete so lven t - ex t r ac t ion  r e f i n i n g  system, a mult i - tank system 

f o r  p r e c i p i t a t i o n ,  s eve ra l  f i l t e r s ,  an  oven-drying system, atmospheric  

furnaces  f o r  dehydrat ion and metal reduct ion ,  vacuum fu rnaces  f o r  dezinc-  

ing,  and a l l  a u x i l i a r y  systems, inc luding  mi l l i ng ,  d u s t  c o l l e c t i o n ,  and 

sawing. 
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Equipment no t  - us~d f o r  tho- r iumpqoceqs ing  is- a v a i l a b l e -  for -  such. . -  - . _ _  ~ .- 

. . . . . . 

- o p e r a t i o n s  as me- t a l l i c  sho t  p repa ra t zon ,  plasma-spraying i n  i n e r t  atmo- ~. 

sphe re ,  s a l t - b a t h  h e a t - t r e a t i n g ,  and high-temperature gas - so l id  r e a c t i o n  

( r e d u c t i o n  of UFg t o  UF4). 
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1.2.1.1.8 S p e c i a l  P roduc t s  P l a n t .  Opera t ions  i n  t h i s  p l a n t  

i nvo lve  p rocess ing  uranium metal p i e c e s  l a r g e r  i n  s i z e  than  t h o s e  processed 

i n  t h e  Metals Product ion  and Metals F a b r i c a t i o n  p l a n t s .  Ingo t  s i z e s  range 

from 11 t o  1 3  i n  (28-33 cm) i n  d iameter  and weigh up t o  1925 l b s  (873 kg) .  

A decladding  o p e r a t i o n  ( Z i r n l o  p rocess )  is a l s o  performed i n  

t h i s  p l a n t .  

s i t e s  are processed t o  remove t h e  jack'et m a t e r i a l s  t h a t  encase  t h e  uranium 

metal f u e l  elements.  The c l a d  e lements  are immersed i n  a s o l u t i o n  of  

h y d r o f l u o r i c  a c i d  t o  d i s s o l v e  t h e  j a c k e t  and t h e  una f fec t ed  uranium metal 

c o r e s  are recovered f o r  r e u s e .  

Re jec t  f u e l  e lements  from t h e  c l add ing  o p e r a t i o n  of r e a c t o r  

-1.2.1.2 Waste Management. Wastes a t '  t h e  FMPC p l a n t  lnclslde 

s a n i t a r y  sewage and s o l i d  and l i q u i d  r a d i o a c t i v e  wastes from t h e  v a r i o u s  

p roduc t ion  p l a n t s .  

d i scha rged  a f t e r  t r ea tmen t  t o  remove contaminants.  Treatment and s t o r a g e  

Wastes genera ted  are t r e a t e d  and s t o r e d  o n - s i t e  o r  

l o c a t i o n s  are shown i n  F igu re  1-7. 

1.2.1.2.1 S o l i d  Wastes. There a r e  fou r  p r i n c i p a l  t y p e s  of 

s o l i d  wastes genera ted  a t  t h e  p r e s e n t  time a t  FMPC which a r e  d i sca rded  t o  

d r y  chemical s t o r a g e  p i t s  ( P i t s  4 and 6 ) .  These inc lude :  

( a )  Depleted uranium residues--Process r e s i d u e s  of dep le t ed  

uranium (0.142 - 0.40 pe rcen t  235U) t h a t  are n o t  s u i t a b l e  

f o r  remelt or c o n t a i n i n g  uranium v a l u e s  i n  amounts n o t  

economical f o r  recovery .  These inc lude  f i l t e r  cake and 

s ludges  from n e u t r a l i z e d  wastes. 

(b)  Low grade  thorium residues--Process r e s i d u e s  t h a t  simi- 

l a r l y  c rnno t  be economically processed  f o r  recovery  of 

thorium v a l u e s .  
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Contaminated ceramics- -S l ight ly  contaminated r e f r a c t o r i e s  

d i sca rded .  from produc.tion e lec t r ic  fumac-es. a-urlng repairs- .  . . .  ~ 

General refuse--Various types  of t r a s h ,  g e n e r a l l y  non- 

combust ib le ,  which, through i n c i d e n t a l  c o n t a c t  w i th  rad io-  

a c t i v e  subs t ances ,  have become s l i g h t l y  contaminated, bu t  

a t  a l e v e l  above t h a t  allowed f o r  u n c o n d i t i o n a l  release. 

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

P i t  4 i s  a l a r g e  b a s i n  l i n e d  w i t h  1.5-2.'0 f t  (0.5-0.6 m) of impervious c l a y .  

I t  is p a r t i a l l y  f i l l e d  and i s  used p r i n c i p a l l y  f o r  t h e  s t o r a g e  of l a r g e  d ry  

waste s o l i d s .  P i t  6 i s  l i n e d  wi th  an impermeable e l a s t o m e r i c  membrane and 

i s  used f o r  s t o r a g e  of f i n e  m a t e r i a l s .  

BeBore s t o r a g e  a l l  of t h e s e  wastes are reviewed t o  de te rmine  t h a t  

t h e y  (1)  are i n s o l u b l e ,  (2)  do no t  p r e s e n t  a f i r e  haza rd ,  and (3) do n o t  

i n c l u d e  o r g a n i c  l i q u i d s  which p o s s i b l y  p r e s e n t  a water p o l l u t i o n  problem. 

Contaminated combust ib le  r e s i d u e s ,  sewage s l u d g e ,  g r a p h i t e ,  and 

o i l s  are t r e a t e d  as  p r o c e s s  r e s i d u e s  and i n c i n e r a t e d  i n  v a r i o u s  f a c i l i t i e s .  

The uranium v a l u e s  are recovered  from t h e  genera ted  a s h  i n  t h e  Recovery 

P l a n t  o r  t h e  Ref inery .  

P i t s  1 and 2 are e s s e n t i a l l y  "inground" f a c i l i t i e s  which a r e  

used f o r  s o l i d  waste s t o r a g e .  They were cons t ruc t ed  by d igg ing  a l a r g e  

b a s i n  and then l i n i n g  t h e  w a l l s  w i th  1.5 t o  2.0 f t  (0.5-0.6 m) of imper- 

v i o u s  c l ay .  Maximum d e p t h s  were 1 7  f e e t  (5  m) and 13 f t  ( 4  m) r e s p e c t i v e l y .  

Both p i t s  have been f i l l e d ,  covered wi th  c l e a n ,  uncontaminated f i l l ,  and 

graded t o  provide  s u r f a c e  d r a i n a g e  away from t h e  p i t s .  

1.2.1.2.2 Liquid  Wastes. Liquid wastes are gene ra t ed  t o  some 

degree  i n  every  o p e r a t i o n  a t  t h e  FFlF'C. A l l  of t h e  major p r o c e s s  areas have 

i n d i v i d u a l  t r ea tmen t  f a c i l i t i e s  capable  of p r e t r e a t i n g  t h e  l i q u i d  wastes 

t h a t  are p e c u l i a r  t o  t h a t  p a r t i c u l a r  p rocess  s t e p  (F igu re  1-8). V i r t u a l l y  

a l l  of t h e  r a d i o a c t i v e  materials i n  t h e  was tes  are removed i n  t h e s e  f a c i l i -  

t ies .  

Genera l ly ,  t h e s e  p l a n t  t r ea tmen t  f a c i l i t i e s  are s imple  i n s t a l l a -  

t i o n s  which provide  equipment and tankage t o  c o l l e c t  waste l i q u o r s ,  a d j u s t  
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t h e  pH f o r  p r e c i p i t a t i o n  of uranium, and t o  f i l t e r  t h e  r e s u l t a n t  s l u r r y .  

Where o i l s  are p r e s e n t ,  p r e l i m i n a r y  s t e p s  are taken t o  b reak  o u t  t h e  o i l s  

by a c i d i f i c a t i o n  and d e c a n t a t i o n  be fo re  n e u t r a l i z a t i o n  and p r e c i p i t a t i o n .  

A f t e r  sampling and a n a l y s i s  i s  performed t o  a s c e r t a i n  t h a t  uranium con ten t  

i s  w i t h i n  pre-set a l l o w a b l e  d i s c a r d  l i m i t s ,  t h e  f i l t r a t e  is  pumped t o  t h e  

General Sump and f i l t e r  cake  i s  s e n t  t o  t h e  Ref inery  o r  t h e  Recovery P l a n t  

as a p rocess  r e s i d u e .  

When thorium is processed  i n  t h e  P i l o t  P l a n t ,  a f t e r  n e u t r a l i z a t i o n  

t h e  waste l i q u o r s  are t r e a t e d  w i t h  barium ca rbona te  and aluminum s u l f a t e  

b e f o r e  f i l t r a t i o n  i n  o r d e r  t o  reduce  228Ra a c t i v i t y  i n  t h e  f i l t r a t e .  

cause  of i t s  h ighe r  228Ra c o n t e n t ,  r a f f i n a t e  from t h e  thorium e x t r a c t i o n  

p r o c e s s  is segrega ted  from o t h e r  thorium l i q u i d  wastes and s u b j e c t e d  t o  a 

double  BaC03-A12(S04)3 t r ea tmen t  and f i l t r a t i o n  be fo re  t h e  r e s u l t a n t  f i l -  

t r a t e  i s  pumped t o  t h e  General Sump. 

Be- 

P h y s i c a l l y ,  t h e  General Sump is  a c o l l e c t i o n  of v e r t i c a l  t a n k s  

o f  v a r i o u s  s i z e s ,  pumps, p i p i n g ,  and v a l v e s  e s t a b l i s h e d  on a c o n t r o l l e d  

pad. It is  designed t o  f a c i l i t a t e  t h e  s t o r a g e  and t r a n s f e r  of l i q u i d  

wastes w i t h i n  t h e  tankage complex and t h e  d i s c h a r g e  theref rom,  and t h e  

a d d i t i o n  of v a r i o u s  r e a g e n t s  and coagu la t ion  a i d s  (F igu re  1-9). P r o v i s i o n s  

have been made f o r  ease of sampling, bo th  g rab  and cont inuous .  The-pad 

is equipped wi th  i ts  own sump and d r a i n a g e  t r e n c h e s  t o  hand le  any l e a k s  

o r  a c c i d e n t a l  s p i l l s .  

The p rocess  wastes from t h e  v a r i o u s  p roduc t ion  p l a n t s  and ser- 

v i c e  f a c i l i t i e s  are r e c e i v e d  a t  t h e  General Sump, checked f o r  uranium o r  

thorium c o n t e n t ,  and seg rega ted  o r  s e l e c t i v e l y  combined a s  r e q u i r e d .  If 

c e r t a i n  waste exceeds  d i s c a r d  s p e c i f i c a t i o n s ,  i t  i s  n e u t r a l i z e d ,  p r e c i p i -  

t a t e d ,  and f i l t e r e d ,  and t h e  f i l t e r  cake  is he ld  f o r  r ecove ry  of uranium 

o r  thorium va lues .  Thorium wastes, i f  p r e s e n t ,  are seg rega ted ,  a g a i n  

c o - p r e c i p i t a t e d  w i t h  barium ca rbona te  and aluminum s u l f a t e  t o  f u r t h e r  

r educe  228Ra a c t i v i t y  and then pumped t o  t h e  Wet Chemical S to rage  F i t  

( P i t  5 ) .  
p r e c i p i t a t i o n  of r a d i o a c t i v e  material. T h e r e a f t e r ,  t h e s e  wastes are 

pumped t o  P i t  5. Other was te s  are s e t t l e d  and decanted  i n  s u c c e s s i v e  

s t e p s  p r i o r  t o  d i s c h a r g e  of t h e  supe rna tan t  l i q u o r  t o  t h e  r i v e r .  The 

s e t t l e d  s ludges  a r e  a l s o  t r a n s f e r r e d  t o  P i t  5. 

A l l  a c i d i c  wastes are  a d j u s t e d  f o r  pH t o  o b t a i n  a maximum 
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A l l  l i q u i d  wastes, be fo re  d i scha rge  from t h e  Genera l  Sump t o  

t h e  Wet Chemical S to rage  P i t  o r  t o  the  M i a m i  R ive r ,  are sampled. The 

samples are analyzed t o  a s c e r t a i n  c o n c e n t r a t i o n s  and & t a l  con ten t  of 

r a d i o a c t i v e  materials. 

A l l  l i q u i d  wastes d ischarged  t o  P i t  5 e n t e r  a t  t h e  e a s t e r n  o r  

smaller end of t h e  b a s i n .  The l a r g e  volume of t h e  p i t ,  i n  a d d i t i o n  t o  

p rov id ing  s e t t l i n g  time f o r  s o l i d s  i n  t h e  e f f l u e n t  a s  r e c e i v e d ,  a l s o  

a l l o w s  time f o r  slow i n t e r a c t i o n  o f  e f f l u e n t s  and a d d i t i o n a l  p r e c i p i t a -  

t i o n  and s e t t l i n g .  The s o l i d s ,  which c o n t a i n  almost a l l  of t h e  uranium, 

thorium, and r a d i o a c t i v i t y  remaining i n  t h e  waste, se t t le  o u t  and remain 

i n  t h e  p i t  f o r  long-term s t o r a g e .  The supe rna tan t  l i q u o r ,  p r a c t i c a l l y  

s o l i d s  f r e e ,  over f lows  through an e f f l u e n t  c o n t r o l  tower near t h e  wes tern  

end o f  t h e  p i t  i n t o  a clearwell from which i t  is sampled and then  pumped 
t o  t h e  M i a m i  River .  

The major p o r t i o n  of FMPC's l i q u i d  p rocess  wastes is rou ted  

through t h e  General Sump t o  P i t  5 .  However, t h e r e  are t h r e e  p r o c e s s  waste 

streams which are rou ted  d i r e c t l y  t o  t h e  p i t .  They are: Z i r n l o  s l u r r y ,  

h e a t - t r e a t  quench water, and s l a g  l e a c h  s l u r r y .  These streams are pro- , 

duced i n  minor q u a n t i t i e s  and r a d i o a c t i v i t y  i n  a l l  t h r e e  streams is  e f f e c -  

t i v e l y  c o n t r o l l e d  by s e t t l i n g  i n  P i t  5 wi thout  p r o c e s s i n g  a t  t h e  Genera l  

sump. 

Two p i t s  have been used f o r  s t o r a g e  of w e t  chemica ls ;  t h e s e  are 

P i t s  3 and 5. P i t  3 was c o n s t r u c t e d  a t  t h e  west end o f  t h e  s t o r a g e  area 
p l a t e a u .  D i r t  removed d u r i n g  t h e  excava t ion  w a s  used t o  form t h e  p i t  w e s t  

w a l l .  The d i r t  was p laced  i n  6- t o  &inch  (15-20 cm) l a y e r s  and compacted 

w i t h  sheepsfoot  r o l l e r s .  A n a t u r a l  layer of impervious c l a y  formed t h e  p i t  

bottom. A f t e r  t h e  excava t ion ,  t h e  p i t  w a l l s  were covered w i t h  a t h i c k  c l a y  

l a y e r .  Maximum d e p t h  o f  t h e  p i t  w a s  24 f e e t  (7.3 m) from t h e  p i t  bottom 

t o  t h e  top  of t h e  embankment. Capac i ty  of P i t  3 w a s  225,600 c u b i c  ya rds  

(172,500 m3); t h e  s u r f a c e  area w a s  6.80 acres (2.75 h a ) .  

P i t  3 h a s  been f i l l e d  w i t h  r e s p e c t  t o  i t s  c a p a c i t y  t o  f u n c t i o n  

The as  a s e t t l i n g  b a s i n  and h a s  been p a r t i a l l y  covered wi th  c l e a n  f i l l .  

remaining c a p a c i t y  is  b e i n g  f i l l e d  wi th  magnesium f l u o r i d e  s l a g  from 

P l a n t  5 ,  d i r t ,  and c i n d e r s .  hihen a l l  space has  been f i l l e d ,  t h e  cove r ing  

will b e  completed and t h e  s u r f a c e  graded and seeded t o  c o n t r o l  run-off 
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I, 

P i t  5 i s  a s e t t l i n g  b a s i n ,  l i n e d  with a rubberized e las tomer ic  

membrane t h a t  i s  highly  r e s i s t a n t  t o  a c i d s ,  a lkal is ,  and oxygenated sol- 

vents.  

s u r f a c e  area of about 3.6 acres (1.5 ha).  It was cons t ruc ted  t o  r e p l a c e  

P i t  3. The p i t  is 25 f e e t  (7.6 m)  deep and t h e  top  of t h e  p i t  embankment 

is about 1 0  f e e t  (3  m) above t h e  surrounding ground sur face .  Neut ra l ized  

waste e n t e r s  t h e  east end and t h e  clear supernate  i s  discharged through a n  

overflow tower a t  t h e  w e s t  end. From t h e  tower, t h e  l i q u i d  f lows by g r a v i t y  

t o  t h e  P i t  3 clearwell where i t  i s  sampled and pumped f o r  o f f s i t e  d i scharge .  

The p i t  has a c a p a c i t y  of 115,000 cubic  yards  (87,800 m3) and a 

There are two a d d i t i o n a l  f a c i l i t i e s  used a t  t h e  FMPC f o r  t h e  

long-term s t o r a g e  of wastes:' two K-65 Tanks and two Metal,Oxide Tanks. 

These tanks are of c y l i n d r i c a l  concre te  cons t ruc t ion ,  80 f e e t  (24.4 m> i n  

diameter and approximately 27 f e e t  (8 m) high.  The c a p a c i t y  of t h e  i n d i -  

v i d u a l  tanks  i s  125,000 cubic  f e e t  (3,540 m3) .  The t a n k  w a l l s  are of 

concre te ,  8 inches  (20 cm) th ick .  The walls are pos t - s t ressed  w i t h  high 

t e n s i l e  s tee l  w i r e  and the  wires pro tec ted  by a 0.75 inch  (1.9 cm) g r o u t  

coat ing.  

with an e a r t h  embankment. 

I n  1964, the  two K-65 tanks  were pro tec ted  by enc los ing  them 

The K-65 tanks  were used for t h e  s t o r a g e  of Ref inery  r e s i d u e s  

t h a t  r e s u l t e d  from t h e  processing of p i tchblende  o r e s .  

o r  t a i l i n g s  c o n t a i n  226Ra. 

discont inued i n  1959; however, t h e  r e s i d u e s  r e s u l t i n g  from t h i s  work 

remain i n  s torage .  Other similar r e s i d u e s  were s e n t  t o  t h e  FMPC from 

o t h e r  s i t e s  and are s t o r e d  i n  the  K-65 tanks.  The K-65 wastes a r e  t h e  

property of  t h e  Afr ican Metals Corporation and a r e  s t o r e d  a t  t h e  FMPC 
under a lease c o n t r a c t  ( t h a t  e x p i r e s  i n  1983),  which p r o h i b i t s  abandonment 

by t h e  lessee. 

These r e s i d u e s  

Pi tchblende o r e  processing a t  t h e  FNPC was 

One of t h e  meta l  oxide tanks  conta ins  s i m i l a r  t a i l i n g s  or resi-  

dues from Refinery opera t ions  a t  F'MPC. However, t h e s e  r e s i d u e s  are t h e  

result of processing of non-pitchblende o r e  c o n c e n t r a t e s  and conta in  o n l y  

t h e  t r a c e  of radium not  removed i n  the  concent ra te  process .  These meta l  

oxides  are owned by DOE. The o t h e r  metal oxide tank i s  empty. 

The s a n i t a r y  waste c o l l e c t i o n  and t reatment  system is a com- 

p l e t e l y  s e p a r a t e  system from t h e  process  waste system. These wastes by 

v i r t u e  of t h e i r  n a t u r a l  separa t ion  from t h e  a c t u a l  product ion e f f o r t  do 
~ 
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no t  normally c o n t a i n  s i g n i f i c a n t  amounts of uranium. However, uranium 

contaminat ion  does  occur  through t h e  p l a n t  l aundry  and showers. 

t r ea tmen t  of t h e  s a n i t a r y  sewage i n  t h e  Sewage Treatment P l a n t  removes 

much of t h e  uranium which is cap tu red  in t h e  sewage s ludge.  

i s  i n c i n e r a t e d  and t h e  uranium recovered  from t h e  a s h  i n  t h e  Recovery 

P l a n t  o r  Ref inery .  

Normal 
- 

The s ludge  

The storm water system i s  b a s i c a l l y  des igned  to  be uranium- 

f r e e ;  however, i t  is p o s s i b l e  f o r  uranium t o  e n t e r  t h e  Storm Sewer System 

through s u r f a c e  water runof f  from t h e  p l a n t  area. 

as such i s  provided f o r  t h e  s torm water, but  c o n t r o l  and recovery  o f  

uranium washed o r  s p i l l e d  i n t o  t h e  Storm Sewer System i s  p o s s i b l e  t o  a 

major degree  through d i v e r s i o n  f a c i l i t i e s .  

No t r ea tmen t  f a c i l i t y  

To e f f e c t i v e l y  c o n t r o l  q u a l i t y  of a l l  e f f l u e n t s ,  r e p e a t e d  samp- 

l i n g  and sample a n a l y s i s  i s  employed a t  each t r ea tmen t  s t e p  o r  j u n c t i o n  of 

l i q u i d  waste streams. Before  d i s c h a r g e  of t h e  t r e a t e d  e f f l u e n t  from t h e  

g e n e r a t i n g  p l a n t  t o  t h e  Genera l  Sump, samples are t aken  and aqa1pze.d t o  

e s t a b l i s h  t h a t  t h e  e f f l u e n t  meets t h e  pre-se t  d i s c a r d  l i m i t s .  The p rocess  

waste e f f l u e n t s  are a g a i n  sampled and checked on receipt a t  t h e  General 

Sump. 

e n t  from t h e  General Sump and a g a i n  upon d i s c h a r g e  from t h e  Clearwell a t  t h e  

Chemical Waste P i t .  

The sampling and a n a l y s i s  i s  r epea ted  be fo re  d i s c h a r g e  of t h e  e f f l u -  

Samples of o t h e r  waste streams are s i m i l a r l y  taken  and analyzed 

b e f o r e  t h e  wastes are s e n t  d i r e c t l y  t o  t h e  Chemical Waste Pit. 

Sewer L i f t  S t a t i o n  is  equipped wi th  r eco rd ing  flowmeters and au tomat ic  

p r o p o r t i o n a l  samplers  t o  p rov ide  d a t a  on storm sewer system flow. 

measures and samples t h e  f low be ing  pumped t o  t h e  M i a m i  River  through 

Manhole 175 ( s e e  F igu re  1-4). The second u n i t  i s  a u t o m a t i c a l l y  a c t i v a t e d  

whenever t h e r e  is an  over f low t o  Paddy's Run Creek and p rov ides  samples and 

measurement of t h e s e  flows. From t h e  sample a n a l y s e s  and f low d a t a ,  any 

d i s c h a r g e s  of r a d i o a c t i v e  materials through t h e  storm sewer system can be 

measured. 

The Storm 

One u n i t  

Manhole 175 i s  t h e  f i n a l  j u n c t i o n  p o i n t  of t h e  major waste 
streams. Th i s  f a c i l i t y  is  equipped w i t h  a r eco rd ing  pH meter, a flowmeter 

u t i l i z i n g  a P a r s h a l l  flume, a tempera ture  r e c o r d e r ,  and an au tomat ic  
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l oca t ion ,  t h e  d ischarge  f low t o  t h e  M i a m i  

and a cont inous  sample i s  c o l l e c t e d  f o r  

on-s i te  monitoring, an o f f - s i t e  monitor ing 

program i s  conducted t o  determine t h e  e f f e c t  of FMPC releases on t h e  q u a l i t y  

of t h e  M i a m i  River. 
this program are shown in Figure  1-10. 

the poin t  of t h e  FMPC discharge  i n t o  t h e  M i a m i  River.  

taken a t  t h i s  po in t  t o  g ive  a n  i n d i c a t i o n  of t h e  q u a l i t y  of t h e  water 

approaching t h e  EMPC discharge.  

ho le  175. 

po in t .  
analyzed; a weekly grab  sample i s  c o l l e c t e d  at Po in t  4. 

from upstream and downstream provide an e f f e c t i v e  means of no t ing  t h e  

The sampling l o c a t i o n s  t h a t  are used in implementing 

Poin t  1 i s  l oca t ed  upstream from 

Weekly samples are 

Poin t  2 is t he  cont inuous sampler a t  Man- 

P o i n t s  3 and 4 are loca ted  downstream from t h e  FMPC d i scha rge  
A grab  sample i s  c o l l e c t e d  a t  Poin t  3 and weekly composites a r e  

Sample comparisons 

e f f e c t  o f  FMPC discharge  on t h e  river. 
8 Data compiled wi th  r e s p e c t  t o  d ischarge  of chemicals and radio-  

nuc l ides  t o  t h e  M i a m i  River  are summarized and publ ished a s  p a r t  of t h e  

annual monitor ing r epor t s .  

T e s t  w e l l s  have been d r i l l e d  around t h e  waste p i t s  t o  permit  

monitoring of ground water i n  t h e  area. 

shown in F igure  1-11. 

an i n d i c a t i o n  of  t h e  condi t ion  of t h e  p i t  l i n e r s .  

exceeds t h e  U.S. EPA requirements.  

The l o c a t i o n s  of t h e s e  wells are 

Wells are sampled on a q u a r t e r l y  b a s i s  t o  f u r n i s h  

This  sampling frequency 

I n  a d d i t i o n  t o  test  w e l l  samples, surface water in Paddy's Run 
i s  sampled and analyzed weekly. I n  add i t ion ,  g rab  samples of s u r f a c e  

vater in t h e  p i t  area are obtained on a random b a s i s  and analyzed f o r  

r a d i o a c t i v i t y ,  NO3, and ch lo r ide .  
i nves t iga t ed .  

Any unusual concen t r a t ions  would be 

_ _  1.2i1.2.3 Airborne Wastes. Conversion of impure uranium and 

thorium compounds t o  reactor-grade feed materials involves  ope ra t ions  which 

genera te  radioactive dus t ,  nu isance  dus t s ,  and co r ros ive  m i s t s  o r  r e a c t i o n  

products.  

electrostatic p r e c i p i t a t o r s ,  and scrubbing towers are used t o  conf ine  t h i s  

V e n t i l a t i o n  and a i r  c leaning  systems such as bag c o l l e c t o r s ,  

~~ 

~. 
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FIGURE 1-10. AIR AND WATER SAMPLING LOCATIONS 
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a i r  and remove a i r b o r n e  contaminants, inc luding  va luab le  m a t e r i a l  which 

is returned t o  t h e  production processes.  The f i l t e r e d  o r  scrubbed a i r  i s  

exhausted t o  t h e  atmosphere. Sampling of t hese  s t a c k  exhaus ts  is maintained 

on a continuous schedule t o  determine the  ope ra t ing  c o n d i t i o n  of t h e  a i r  

c leaning systems and t o  measure t h e  q u a n t i t i e s  of m a t e r i a l s  not  being 

co l l ec t ed  by the  systems.  

Steam p l a n t  emissions a r e  c u r r e n t l y  being reduced by purchasing 

low-sulfur (1.0 pe rcen t  o r  l e s s )  coa l  and by the  u s e  of e l e c t r o s t a t i c  

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

The FMPC s o l i d  waste i n c i n e r a t o r  is used f o r  t h e  d e s t r u c t i o n  o f  

combustible t r a s h ,  paper,  wood, e t c .  It i s  equipped wi th  two gas- f i red  

a f t e r b u r n e r s  t o  a i d  i n  a t t a i n i n g  a goal  of +1O8O0F (582OC) temperature i n  

t h e  s t a c k  gases.  During s teady s t a t e  ope ra t ions  wi th  t h e  1080'F (582'C) 

temperature developed, p a r t i c u l a t e  emissions from t h e  i n c i n e r a t o r  opera- 

t i o n  a r e  minimized. 

Samples of p a r t i c u l a t e  ma t t e r  i n  a i r  a r e  cont inuous ly  c o l l e c t e d  

a t  seven permanent sampling s t a t i o n s  loca t ed  on t h e  p r o j e c t ' s  o u t e r  boundary 
( see  Figure 1-10). A t  each boundary s t a t i o n ,  a i r  i s  drawn a t  a r a t e  of 

about one cubic  meter per  minute through an 8 x 10 inch  (20 x 25 cm) f i l t e r  

which is changed weekly. F i l t e r s  a r e  weighed be fo re  u s e  and then reweighed 
a f t e r  changing t o  o b t a i n  the  weight of c o l l e c t e d  d u s t .  A f t e r  reweighing, 

t h e  f i l t e r  and i t s  c o l l e c t i o n  of d u s t  a r e  d isso lved  i n  a c i d  and t h e  solu-  

t i o n s  are analyzed f o r  uranium and alpha and b e t a  r a d i o a c t i v i t y .  

i s  done about seven days a f t e r  t h e  end of the c o l l e c t i o n  per iod.  A f t e r  

these analyses  a r e  completed the  remaining s o l u t i o n  is  held t o  provide a 

long-term composite f o r  thorium analyses .  Frequent thorium ana lyses  are 

not considered necessary  because of t h e  small amount of thorium processed 

and the  low concen t r a t ion  of thorium found i n  the boundary samples.  Be- 

cause of t h e  low concentrat ions,  a n a l y s i s  of annual composites f o r  each 

s t a t i o n  is considered adequate. 

published i n  annual monitoring r e p o r t s .  

Counting 

A l l  a i r  monitoring d a t a  i s  summarized and 

1.2.1.3 U t i l i t i e s .  During ca l enda r  year 1979, t h e  FMPC consumed 

22,669,000 KlJH of e l e c t r i c i t y ,  2,451,000 cubic  f e e t  (69,360 m3) of n a t u r a l  
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gas,  21,087 tons  (19,126 tonnes) of low s u l f u r  c o a l ,  and 99,351,000 

ga l lons  (376,040 m3) of  water from wells on the  s i te .  

charged 218,091,000 g a l l o n s  (825,475 m3) of t r e a t e d  e f f l u e n t  and storm 

water t o  t h e  Great M i a m i  R iver (2) .  

The E'MPC d i s -  
. 

1.2.2 Future  Plans 

Formal p lans  prepared by DOE f o r  ope ra t ions  a t  the  FMPC extend 

through 1992. 

1992, no formal  p r o j e c t i o n s  f o r  those  a c t i v i t i e s - h a v e  been prepared and no 

d r a s t i c  d i f f e r e n c e s  i n  requirements a r e  expected, beyond those  shown i n  

Although ope ra t ions  a t  t h e  p l a n t  w i l l  probably cont inue  p a s t  

major case  s t u d i e s .  

Future  product ion p lans  a t  t h e  FMPC are i l l u s t r a t e d  i n  terms of 

p ro jec t ed  uranium d e l i v e r i e s  ( f o r  major products)  i n  F igure  1-12. A s  shown 

i n  the  graphs,  FMPC opera t ions  a r e  planned t o  supply materials f o r . t h e  New 

Production Reactor (NPR) a t  t h e  DOE-Richland Operat ions s i t e ,  f o r  t h e  

Savannah River P lan t  (SRP), f o r  t h e  Y-12 Plan t  i n  Oak Ridge, Tennessee, 

and t h e  Rocky F l a t s  P l an t ,  Golden, Colorado. The p rospec t s  of increased  

work f o r  t h e  NPR, SRP, and Y-12 w i l l  involve  increased  u t i l i z a t i o n  of t h e  

metal area f a c i l i t i e s ,  t he  Refinery andl  o r  t h e  smaller scale ope ra t ion  

c a p a b i l i t i e s  of t h e  P i l o t  P lan t .  
Other program a c t i v i t i e s  planned f o r  t h e  FMPC through 1992 inc lude :  

1. Small i n t e r m i t t e n t  o r  s equen t i a l  mode Refinery campaigns 

t o  produce s l i g h t l y  enr iched U 0 3  f o r  NPR o r  normal U 0 3  

€or  t h e  cascades.  

2. I n t e r m i t t e n t  u t i l i z a t i o n  of otherwise i d l e  FMPC product ion 

a r e a s  t o  augment o t h e r  DOE o r  inter-agency e f f o r t s  ( i . e . ,  

DOE and DOD) f o r  c o s t  reduct ion  programs o r  R&D. 
3. A i r ,  water, and s o l i d  waste p o l l u t i o n  abatement programs 

f o r  compliance wi th  a p p l i c a b l e  s tandards .  
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2.0 DESCRIPTION OF THE EXISTING ENVIRONMENT 
8 

2.1 Characterization of the General Area 

2.1.1 Climatology 

Comprehensive weather observations are made by the National 

(4) 
Weather Service at the Abbe Observatory(3) in Cincinnati about 15 miles 

(24 km) to the south of FMFT and at the Greater Cincinnati Airport 
about 17 miles (27 km) to the south of the FPPC on the plateau above the 

Kentucky bank of the Ohio River. Data on temperature, precipitation, and 
snowfall are also available from regular measurements made at cooperative 

weather observer stations in Hamilton, Ohio"), about 10 miles (16 km) from 

FMPC(6). 

Production Center itself. Since the Greater Cincinnati Airport is in a su- 

burban and rural area, its climate is more comparable to the FMPC climate 
than is that of the Abbe Observatory so the airport measurements will 
generally be used in this discussion unless the parameters are measured at 

Hamilton or FMPC. 

Precipitation and wind are routinely recorded at the Feed Materials 

The climate of southwestern Ohio is continental characterized by 
a wide range of temperatures from winter to summer. Average daily temperatures 

.are in the 70'sOF (low 2O'sOC) in !June, July, and August, and. in the low 

30's°F (around O°C) in December through February. The length of the frost- 

free period is about 190 days, extending from mid-April to late October. 

The probability of a temperature less than 0°F (-18OC) occurring at the FMPC 
(6) is about 70 percent in any year . 

During the winter and spring, frequent changes in the weather occur 

in southwestern Ohio as cyclonic storms pass over the area. 

the rainfall is produced by thunderstorms originating in the warm moist air 

which moves northward from the Gulf of Mexico along the Mississippi and Ohio 

valleys. The fall season is a per5od of minimum rainfall. There is an average 

of 185 days during the year when eight-tenths or more of the sky is covered 
by clouds(4). 

continues through April. These are also the months when almost all of the 
snow falls. 

In the summer 

The period of maximum cloudiness begins in November and 
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2.1.1.1 Temperature. Average temperatures a t  Hamilton over  a 

29-year period ranged from 33.1"F (0.6"C) i n  January t o  76.3"F (24.6"C) i n  . -I 
- .I 
I 

July.  Over a comparable per iod a t  t h e  Greater C i n c i n n a t i  A i r p o r t ,  t h e s e  
average temperatures  were 31.6OF (-0.2OC) and 75.4"F (24.1"C). Normal . 
d a i l y  f l u c t u a t i o n s  i n  t h e  win ter  months are from t h e  low 2O'sOF (around 

-15°C) t o  t h e  low 40's"F (around 5"C), while  during t h e  summer months t h e  

range is from t h e  low 60's'F (mid-teen°C) t o  t h e  mid-80's°F (around 30°C). 

Average d a i l y  maximum, minimum, and monthly normal temperatures  f o r  t h e  

1941-1970 per iod a t  Abbe Observatory a r e  shown i n  Table 2-1. 

are s t a b l e  from June through August and December through February w i t h  sharp  

Monthly means 

i n c r e a s e s  between March and June and decreases  between September and 

December. 

Over t h e  per iod  1961-1979 a t  t h e  Greater C i n c i n n a t i  Ai rpor t ,  t h e  

I highes t  temperature  recorded was 102°F (38.9OC) i n  August, 1962, The 

record low t h e r e  was -25OF (-31.7"C) on January 18, 1977 . (7) 

Based on t h e  1 0  y e a r s  from 1951 t o  1960, Hamilton had a n  average 

of 115 days p e r - y c a r  when temperatures reached 32'F (0°C) o r  below. 

During t h e  same period,  t h e r e  was an average of 38 days p e r  year  when t e m -  

p e r a t u r e s  equaled o r  exceeded 90°F (32.2"C). 

2.1.1.2 P r e c i p i t a t i o n .  Over t h e  20 y e a r s  from 1960 t o  1979, 

t h e  average annual p r e c i p i t a t i o n  measured a t  t h e  FMPC was 37.75 inches  

(95.9 ~ m ) ( ~ )  (Table 2-2). 

(100.4 cm), t h e  30-year c l imato logica l  normal f o r  C i n ~ i n n a t i ' ~ ) ,  and 39.80 

inches (101.1 cm), t h e  c l imato logica l  normal f o r  Hamilton. A t  the  FMPC 

t h e  annual p r e c i p i t a t i o n  has ranged from 29.22 inches  (74.2 cm) i n  1963 

t o  47.72 inches  (121.2 cm) i n  1973. Monthly t o t a l s  were a minimum of 0.04 

inches (0.1 c m )  dur ing  March, 1962, and a maximum of 11.15 inches (28.3 c m )  

dur ing March, 1964. A l a r g e  amount of t h i s  maximum f e l l  on a s i n g l e  day 

t h a t  month when t h e  record 24-hour r a i n f a l l  of 5.21 inches  (13.2 cm) was 

measured a t  t h e  Grea ter  Cinc inna t i  Airport  . 

I 
I 
I 

' I  

Other long term averages are 39.54 inches  

(4) 
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TABLE 2-1. NORMAL TEMPERATURES AT CINCINNATI'S 
ABBE OBSERVATORY (1941-1970) 

Dai ly  Maximum Daily Miniinum Xonthly Mean 
Month (degrees  F) (degrees  F) (degrees  F) 

39.8 24.3 32.1 January  
February 42.9 25.8 34.4 

52.2 33.5 42.9 

65.5 44.6 55.1 

75.2 53.6 ' 64.4 

83.6 62.5 73.1 

March 

A p r i l  

WY 
June 

J u l y  

August 

86.6 

86.0 

65.8 

64.1 

76.2 

75.1 
79.8 57.0 68.4 

68.8 46.7 57.8 

53.0 36.2 44.6 

Sep tcmber 

October 

November 

December 

Year 64.6 45.1 

41.8 27.1 34.4 

54.9 

1 
I 
I 

4 3  
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TABLE 2-2. PRECIPITATION MEASURED AT THE FMPC, 
1960-1979 (WATER EQUIVALENT INCHES) 

Monthly Records To t a l  
P r e c i p i t a t i o n  Maximum Minimum Year 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 . 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

Average 

30.-76 

45.69 

33.45 

29.22 

41.52 

38.63 

35.89 

33.07 

39.81 
34.17 

34.31 

32.86 

38.68 

47.72 

43.63 

40.89 

29.56 

40.48 

39.21 

45.44 

37.75 

6.04 June 

8.75 J u l y  

6.63 J u l y  

9.78 March 

11.15 March 

6.56 September 

4.83 Apr i l  

5.86 May 

10.36 May 

5.26 September 

5.20 Apri l  

4.35 September 

5.49 Apri l  

7.61 J u l y  

7.09 August 

5.65 March 

5.59 August 

6.09 December 

5.80 June 

7.37 September 

0.55 March 

1.32 January 

0.57 A p r i l  

0.04 October 

0.67 October 

0.82 May 

0.78 October 

0.44 January 

0.30 February 

0.91 March 

0.98 January 

1.11 A p r i l  

1.08 February 

1.07 February 

1.03 October 

1.50 J u l y  

0.41 December 

1.18 February 

0.19 February 

1.10 March 
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There is an average  of 44 days  w i t h  thunderstorms each year i n  

sou thwes te rn  Ohio and 30 o f  t h e s e  thundershower days occur  between May and 

Augus t (4) .  . In urban C i n c i n n a t i  - ( t h e  Abbe Observa tory) ,  t h e  number-of annual  

thunderstorm days i s  50. 
. -  - - - .  - 

Heavy fog  i s  observed an  average  of 20 days  p e r  year on t h e  h i l l -  

t o p s  above t h e  Ohio River (Grea te r  C i n c i n n a t i  A i r p o r t ) .  

r a t h e r  evenly d i s t r i b u t e d  throughout t h e  y e a r  w i t h  a s l i g h t  maximum i n  
September-November and a s l i g h t  minimum i n  April-June. 

heavy fog  i n  the  v a l l e y s  of t h e  Ohio River and i t s  t r i b u t a r i e s  is markedly 

more f r e q u e n t  t han  on t h e  h i l l t o p s  because of t h e  c o o l e r  tempera tures  caused 

These days  are 

The occurrence  of 

by t h e  combination of n igh t t ime '  d ra inage  winds o r  r e l a t i v e l y  c o o l  summertime 

water tempera tures  and t h e  sou rce  of water vapor provided by t h e  r i v e r s  them- 

selves. 

d r i v i n g  through o r  f l y i n g  ove r  t h e  C i n c i n n a t i  a r e a  i n  e a r l y  morning hours .  

River v a l l e y s  d e l i n e a t e d  by fog a r e  a common s i g h t  f o r  travelers 

Annual s n o w f a l l  a t  Hamilton averaged 15.3 inches  (38.8 cm) ove r  

a 29-year per iod.  A t  t h e  Abbe Observatory,  t h e  39-year average  (1935-1974) 

w a s  18.9 i n c h e s  (48.0 cm) and a t  t h e  Greater C i n c i n n a t i  A i r p o r t  t h e r e  was a 

24.6 (62.5 cm) ave rage  measured du r ing  a 32 year pe r iod .  

snowfa l l  to ta ls  f o r  t h e  Abbe Observatory are p resen ted  i n  Tab le  2-3. 

The maximum monthly 

2.1.1.3 Winds. A t  t h e  Greater C i n c i n n a t i  A i r p o r t ,  p r e v a i l i n g  

winds are from t h e  south-southwest f o r  a l l  1 2  months of t h e  year. Average 

monthly speeds  range  from 6.7 mph (10.8 kph) i n  August t o  11.2 mph (18.0 kph) 

i n  March. Channel l ing  of a i r  f low and s u r f a c e  f r i c t i o n  i n  t h e  v a l l e y s  re- 

duce t h e  wind speed and d i r e c t  t h e  a i r  flow a long  t h e  v a l l e y s .  A wind r o s e  

showing t h e  wind d i r e c t i o n  f r e q u e n c i e s  and t h e  average  wind speeds  from' 

each d i r e c t i o n  a t  t h e  a i r p o r t  i s  p resen ted  i n  F igu re  2-1. 

The maximum wind v e l o c i t y  recorded  a t  t h e  a i r p o r t  w a s  40 mph 

It h a s  been observed f i v e  times i n  1 2  years :  (64.4 kph) from t h e  SSW. 
February,  1967; A p r i l ,  1970; January ,  1971; June,  1971; and December, 

1973. Wind r e c o r d s  from t h e  E'MPC l is t  wind g u s t s  i n  excess of 50 mph 

(80.5 kph) f o r  11 o c c a s i o n s  between 1960 and 1976 w i t h  g u s t s  t o  60 mph 

(96.6 kph) twice ( 7 ) .  Table  2-4 shows t h e  pe rcen tage  of occur rence  of 

v a r i o u s  wind speed r anges  measured a t  t h e  Greater C i n c i n n a t i  A i r p o r t  (8 ) .  

60 
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N 

5.2% 
8-2 mPh 5.1% 

9.0 mph 6.% 
8.2 mph 4.6% 3.5% 

10.1 mph 9.4 mPh 

5.3% 
8.2 mph 

6.6% 
11.5 mph 

3.6% E 5.3% 4.0% 

11.2mph Calm 7.5 mph 

3.% 
8.2 mph 

3.4% 
11.7 mph 8.1 mph 

9.3 mph 

11.3% 
11.4 mph 8.0% 

9.2 mph 

5 

13.3% 
11.3 mph 

BASED ob HOURLY SURFACE WIND OBSERVATIONS TAKEN AT GREATER CINCINNATI AIRPORT FROM 1951- 1960. 

FIGURE 2-1.  WIND D I R E C T I O N  AND SPEED OCCURRENCES 
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TABLE 2-3. MAXIMUM MONTHLY SNOWFALLS AT THE 
ABBE OBSERVATORY (1915 - 1978) 

Month 
Maximum Snowfall 

(inches) Year of  Occurrence 
-- 

October 4.7 1925 

November 10.2 1966 

December 16.3 1917 

January 20.2 1918 

February 14.6 1971 

March 13.0 1937 

April 5.2 1920 

-Y Trace' Several Years 
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TABLE 2-4. PERCENTAGE OF OCCURRENCE OF 
WIND SPEED C U S S E S  (GREATER 
CINCINNATI AIRPORT 1951-1960) 

Range Frequency 
(percent) (miles per hour) 

0- 3 10.8 

4- 7 26.6 

8-12 35.6 

13-18 22.3 

19-24 3.9 

32-38 0 . 1  

25-31 0 .7  

0.0 39 and above ' 
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2.1.1.4 Tornadoes. Ohio l i e s  on t h e  e a s t e r n  edge of t h e  land 

of maximum tornado frequency,  t h e  c e n t e r l i n e  of which ex tends  from n o r t h e r n  

Texas t o  southwestern Iowa. Tornadoes may approach a l o c a t i o n  from any 

d i r e c t - i o n ,  but about  -90 percent   come^ from t h e  west through .southwest.  

Tornadoes u s u a l l y  move a t  a speed of about  40 mph (64.4 kph) ,  a very s l o w  

ra te  compared w i t h  t h e  r o t a r y  speed of winds wi.thin t h e  tornado which are 

e s t i m a t e d  t o  sometimes exceed 200 mph (322 kph). 

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

. . .  

During t h e  20-year per iod  from 1953 t o  1972, t h e r e  were 235 

tornadoes  t h a t  s t r u c k  Ohio. Peak months were A p r i l  (47 t o r n a d o e s ) ,  

May (47) ,  June (36) ,  and J u l y  (34) when 70 p e r c e n t  o f  t h e  tornadoes  

o c c u r r e d ( 9 ) .  

Hamilton County and e leven  were seen  i n  B u t l e r  County. 

'per iod from 1953-1975, Ohio averaged about  13 tornadoes a n n u a l l y .  I n  

t h e s e  y e a r s  a t o t a l  of e i g h t  to rnadoes  were observed i n  Hamilton County 

and seven i n  B u t l e r  County. 

During t h e  p e r i o d  1900 - 1978, 1 5  tornadoes  were observed i n  

During t h e  23-year 

Only one tornado is known t o  have touched t h e  FMPC; t h i s  

occurred May 10, 1969. There was no damage t o  t h e  FMPC p r o p e r t y .  A tornado 

passed n e a r  t h e  n o r t h e a s t  boundary on May 13: 1973, b u t  caused no damage 

t o  t h e  FHPC. 

2 . 1 . 2  Seismology 

A s tudy of  t h e  p a s t  seismic a c t i v i t y  i n  Ohio reveals t h a t  i t  i s  

n o t  a major seismic r i s k  area. However, t h e r e  i s  a small r e g i o n  i n  west- 

c e n t r a l  Ohio, n e a r  t h e  town of Anna, t h a t  has  experienced damaging shocks 

i n  t h e  p a s t .  The two l a r g e s t  shocks t h a t  are recorded occurred  on March 

2 and 9, 1937, and t h e  shocks were f e l t  over  a d i s t a n c e  of 48 t o  55 miles, 

r e s p e c t i v e l y  . During t h e  per iod  1776 t o  1980, approximately 80 e a r t h -  

quakes were recorded i n  Ohio and s i x  of t h e s e  occurred  i n  t h e  C i n c i n n a t i  

area. (All s i x  occurred  between t h e  y e a r s  1925 and 1937 and were of low 

i n t e n s i t y ,  111-Modified Mercalli S c a l e ,  1956 r e v i s i o n . )  Although t h e  1937 

e v e n t s  i n  t h e  Anna area were l a r g e r ,  V I 1  and V I I I ,  t h e  Anna area is  l o c a t e d  

f a r  enough n o r t h  of  C i n c i n n a t i  t h a t  o n l y  a mild shock w a s  f e l t  t h e r e .  

On J u l y  2 7 ,  1980, t h e r e  w a s  an ear thquake  c e n t e r e d  i n  Maysvi l le ,  Kentucky, 

about  65 miles  (105 km) woutheast  of FMPC. The ear thquake  measured 5.1 on 

t h e  R i c h t e r  scale.('') 

(10) 

Because of t h e  seismic a c t i v i t y  i n  t h e  area, t h i s  
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por t ion  of Ohio . is  included i n  a seismic r i s k  ca tegory  of 2 (Figure 2 . 2 ) .  ( I 2 )  

A seismic r i s k -  ca tegory  of 2 is an a r e a  where moderate ear thquake damage can 

occur.  The two l a r g e s t  recorded even t s  i n  the  Anna a r e a ,  those  i n  1937, 

caused damage such as toppled chimneys and cracked w a l l s ( l O )  ; t h e  Maysvi l le  

earthquake toppled chimneys i n  the  C inc inna t i  area("). 

damage has  occurred a t  t h e  FMPC. 
No ear thquake 

2 . 1 . 3  Geology 

The bedrock i n  much of southwestern Ohio c o n s i s t s  of indura ted  

s h a l e s  and l imes tones  of Upper Ordovician Age (Figure 2-3 ) .  (13) 

sediments were depos i ted  i n  a shal low sea which inundated much of t h e  

c e n t r a l  p a r t  o f  t h e  United S t a t e s .  

f a r  t o  t h e  eas t ,  which accounts  f o r  t h e  f i n e  grained n a t u r e  of t h e  sed i -  

These 

The land masses da r ing  t h i s  pe r iod  were 

mentary depos i t s .  

P l e i s tocene  g l a c i a l  d e p o s i t s  unconformably o v e r l i e  t h e  Ordovician 

rocks.  I n  southwestern Ohio, t hese  g l a c i a l  d e p o s i t s  a r e  a s soc ia t ed  wi th  

t h e  two youngest of t h e  t h ree  c o n t i n e n t a l  i ce  s h e e t s  t h a t  have advanced 

over  po r t ions  of Ohio i n  t h e  p a s t  m i l l i o n  years .  

t h e  I l l i n o i a n  and t h e  Wisconsin, chronologica l ly ,  con t r ibu ted  g r e a t  q u a n t i t i e s  

of d e b r i s  t o  t h e  area, f i l l i n g  i n  o ld  r i v e r  and stream channels ,  which 

caused a pronounced so f t en ing  of t h e  topographic  r e l i e f .  

by broad f l a t  p l a i n s ,  r o l l i n g  su r faces  a long g l a c i a l  moraines, and by low 

w e l l  rounded h i l l s  of bedrock which pro t rude  through t h e  g l a c i a l  d e b r i s  

(F igures  2-4). 

The las t  two ice advances,  

The area is  marked 

(14) 

P r i o r  t o  g l a c i a t i o n  southwestern Ohio was dra ined  by t h e  Hamilton 

River which inc i sed  a broad r i v e r  va l l ey .  

by t h e  C inc inna t i  River during t h e  advance and retreat of t h e  Kansas i ce  s h e e t .  
(This advance d i d  n o t  extend i n t o  southwestern Ohio.) The d e b r i s  from l a t e r  

advances,  t h e  I l l i n o i a n  and Wisconsin, w a s  depos i ted  i n  t h i s  a n c e s t r a l  r i v e r  

v a l l e y  t o  form t h e  ex tens ive  groundwater a q u i f e r  of t h e  New Haven Trough 

(Figure 2-5). 

i n  width and about  150-200 f e e t  (46-61 m) i n  depth.  When t h e  ice  receded 

from t h e  a r e a ,  g l a c i a l  d r i f t  depos i t s  f i l l e d  i t  t o  a height  of more than  200 
f e e t  (61 rn) above the  l imestone and s h a l e  v a l l e y  f l o o r .  Most of t h e  s u r f a c e  

La te r  t h i s  v a l l e y  w a s  occupied 

The g l a c i a l  depos i t s  i n  t h e  trough average 2 miles ( 3 . 2  km) 

5Q 
I 
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FIGURE 2-3. GEOLOCIC MAP AND CROSS SECTION OF OHIO 
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d e p o s i t s  accumulated d u r i n g  t h e  l a s t  g l a c i a l  advance, t h e  Wisconsin. Recent 

e r o s i o n  by t h e  M i a m i  River  and i t s  t r i b u t a r i e s  h a s  removed s u b s t a n t i a l  

p o r t i o n s  of  t h e  g l a c i a l  f i l l ,  l e a v i n g  t e r r a c e  remnants s t a n d i n g  h i g h e r  than  

t h e - a d j a c e n t  bottom l a n d s .  

2.1.4 Hydrology 

2.1.4.1 Surface  Water. The FMPC i s  l o c a t e d  i n  t h e  Great M i a m i  

N a t u r a l d r a i n a g e  of  t h e  s i t e  i s  t o  Paddy's Run, a t r i b u t a r y  

Paddy's Run is  an ungaged s t ream. 

River  Basin.  

of t h e  Great M i a m i  River  (F igure  2-6). 

However, mean d i s c h a r g e  of  gaged s t reams i n  B u t l e r  and Hamilton c o u n t i e s  ranges  
between 11 .7  and 13.3 i n c h e s  (29.7-33.8 cm)  p e r  year  (15) (0.86 t o  0.98 c f s / m i  

3 2 o r  0.008-0.009 m / s e c / h  .of area d r a i n e d ) .  

Great  M i a m i  River i s  shown below . 

2 

Monthly d i s c h a r g e  d a t a  f o r  t h e  
(16) 

1979 

- - - - - - - - -  Normal (1 94 1-1 97 0) 

Paddy's Run is  j u s t  west of  FMPC's s i x  chemical waste s t o r a g e  

p i t s .  

p i t s  is a s  fol lows:  

Loca t ion  of t h e  p i t s  is shown i n  F igure  1-7 ;  t h e  s t a t u s  of  t h e  

. .  

, 
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FIGURE 2-6. SURFACE STREAMS -- FHPC EWIRONS 
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P i t  Type 

. D r y -  -__. - - 

Dry 

Wet 

Dry  
W e t  

Dry 

P i t  Volume 
Cubic Yards 

40,000 

13,000 

226,500 

53,000 

115,000 

16,000 

S t a t u s  

F i l l e d  & covered- - - 

F i l l e d  & covered 
- -  

99% F i l l e d  - 
Being covered 

93% F i l l e d  

95% F i l l e d  

10% F i l l e d  

The waste s t o r a g e  p i t s  a r e  l i n e d  w i t h  c l a y  o r  a . r u b b e r  membrane 

There have n o t  been any weather  o r  runoff  c o n d i t i o n s  t h a t  have l e d  t o  

e r o s i o n  n e a r  t h e  base  of w e s t  s l o p e  of t h e  waste s t o r a g e  area s i n c e  t h e  

FMPC began o p e r a t i o n s .  (7  1 

Liquid  wastes have been gene ra t ed  t o  some degree  i n  every  o p e r a t i o n  - 
a t  FMPC. Trea ted  p r o c e s s  e f f l u e n t s ,  sewage t r ea tmen t  p l a n t  e f f l u e n t s ,  and 

s torm sewer water are d ischarged  t o  Great M i a m i  River  (F igu re  2-7). 

2.1.4.2 Ground Water. The unde r ly ing  sed iments  a t  t h e  FMPC s i t e  . 

are unconsol ida ted  g l a c i a l  d r i f t  which e s s e n t i a l l y  f i l l  t h e  New Haven Trough. 

The upper 50 f e e t  (15 m) is composed of a c l a y - r i c h  t i l l  which may be a 

remnant of a l a r g e  g l a c i a l  moraine. Beneath t h e  t i l l  is  about  150 f e e t  (46 m) 

of sand and g r a v e l  which f i l l s  t h e  bu r i ed  p r e g l a c i a l  r i v e r  v a l l e y .  

FMPC area, t h e  sand and g r a v e l  d e p o s i t s  a r e  d iv ided  i n t o  two u n i t s  by a c l a y  

l a y e r  t h a t  i s  about  1 0  t o  20 f e e t  (3-6 m) t h i c k .  The t o p  of t h i s  c l a y  i s  

about  125 f e e t  (38 m) below t h e  l and  s u r f a c e .  (7) Figure  1-8 shows t h e  

l o c a t i o n  o f  some of t h e  test  and p roduc t ion  w e l l s  a t  t h e  FMPC s i t e  and 

Figure  2-8 shows an  i d e a l i z e d  west-east c r o s s  s e c t i o n  through t h e  v a l l e y  

f i l l .  

I n  t h e  

The s u r f a c e  d e p o s i t s  a t  t h e  s i t e  c o n t a i n  s u f f i c i e n t  c l ay  t o  

r ende r  them n e a r l y  impervious t o  i n f i l t r a t i o n .  However, i n  some a r e a s ,  . -  
sand and g r a v e l  d e p o s i t s  ex tend  t o  t h e  s u r f a c e .  Aqui fer  t e s t s  i n  the  lower 

sand and g r a v e l  l a y e r  y i e l d  a c o e f f i c i e n t  of p e n n e a b i l i t y  of 2,000 g a l l o n s  

p e r  squa re  f o o t  (81.5 m /m ) p e r  day a n d . t h e  c l a y  layer  between t h e  sand 3 2  

and g r a v e l  u n i t s  h a s ' a  c o e f f i c i e n t  of pe rmeab i l i t y  of about  3 g a l l o n s  p e r  

squa re  f o o t  (0 .1  m I m  ) p e r  day. Thus, i n  some l o c a t i o n s ,  t h e  c l a y  l a y e r  

provides  a c o n f i n i n g  u n i t  f o r  t h e  lower sand and g r a v e l  a q u i f e r .  

3 2  
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T e s t  ba ings  f o r  foundat ion des ign ,  re11 d r i l l i n g ,  and waste  

‘ - I  
. -  I 

p i t  excavat ion a t  t h e  FMPC s i t e  show t h e  ex i s t ance  of  many ground-water 

a q u i f e r s  i n  t h e  g l a c i a l  depos i t s .  Some of these  are q u i t e  l o c a l i z e d  and 

r e s u l t  p r imar i ly  from i n f i l t r a t i o n  of p r e c i p i t a t i o n  t h a t  i s  t rapped by 

underlying c l a y  un i t s .  A more d e t a i l e d  c r o s s  s e c t i o n  of  t h e  g l a c i a l  d e p o s i t s  

encountered i n  deep w e l l s  is shown i n  F igure  2-9. 

t h e  upper and lower sand and grave l  u n i t s ,  a r e  about 50 and 70 f e e t  (15 and 

21  n) t h i c k ,  r e s p e c t i v e l y  (Figure 2-9).  The b lue  c l a y  l a y e r  t h a t  s e p a r a t e s  

t hese  g r a v e l  d e p o s i t s  i s  s u f f i c i e n t l y  impervious t h a t  water i n  t h e  lower 

sand and g r a v e l  u n i t  is under cons iderable  h y d r o s t a t i c  head. 

t h e  upp’er a q u i f e r ,  above the b lue  c lay  l a y e r ,  is under normal h y d r o s ~ a t i c  

cond i t ions  and i s  recharged l o c a l l y  from i n f i l t r a t i o n  of  p r e c i p i t a t i o n  

through t h e  s u r f a c e  c l a y  depos i t s .  

2 ,  3, 4 ,  and 5 ,  l oca t ed  on the  w e s t  s i d e  of t h e  waste d i s p o s a l  area, are 

h igher  than  t h e  water l e v e l  i n  Test Well 1 on the  east s i d e  of t h e  d i s p o s a l  

a r ea  (F igure  1-8). This  i n d i c a t e s  t h a t  t h e  shal low ground water is moving ir, 

an e a s t e r l y  d i r e c t i o n  toward t h e  main product ion wells (Figure 1-11). 

The deep a q u i f e r  ( a r t e s i a n  i n  t h e  F ” C  s i te )  i s  undoubtedly 

The two major a q u i f e r s ,  

The water i n  

The s t a t i c  water levels i n  Test Wells 

(7 1 

suppl ied  wi th  water from a l a r g e  recharge a r e a  and i s  n o t  g r e a t l y  a f f e c t e d  

by l o c a l  p r e c i p i t a t i o n .  

day are withdrawn from t h i s  a q u i f e r  by t h e  FMPC product ion wells. 

On the  average, 200,000 g a l l o n s  (760 m3) pe r  

The s t a t i c  water l e v e l  i n  t h e  product ion w e l l s  ( i n t o  t h e  lower 

a q u i f e r )  and i n  t h e  w e l l  of t he  “old Adminis t ra t ion  Building” ( i n t o  t h e  

upper a q u i f e r )  a r e  approximately the  same (Figures  2-8 and 2 - 9 ) .  This  

i n d i c a t e s  t h a t  t h e  lower and upper sand and g rave l  a q u i f e r s  are i n t e r -  

connected i n  t h i s  area. 

and shal low w e l l s  are similar which is  a f u r t h e r  i n d i c a t i o n  of  d i r e c t  i n t e r -  

change between t h e  a q u i f e r s  a t  t h i s  l oca t ion .  

Chemical ana lyses  of  water samples from both deep 

(7) 

The phys ica l  c h a r a c t e r i s t i c s  of t h e  sand and g r a v e l  d e p o s i t s  i n  

t h e  New Haven Trough (Miami Val ley)  g ive  rise t o  ground-water r e sources  

which are of tremendous p o t e n t i a l  economic va lue .  A t  t h e  p re sen t  t i m e ,  

only l i m i t e d  use  is  being made of  ground water i n  t h e  FMPC a r e a ,  b u t  in- 

c reased  i n d u s t r i a l  use w i l l  undoubtedly occur  i n  t h e  f u t u r e .  Because of 

t h e  in te rconnec ted  na tu re  of shal low and deep a q u i f e r s  i n  the  FMPC a r e a ,  

t h e r e  is a p o t e n t i a l  f o r  contamination of  a va luab le  ground-water r e source  

from waste d i s p o s a l  a c t i v i t i e s  a t  t h e  FMPC. However, no ground-water 
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contamination of  t h e  deep a q u i f e r  has been observed and the  upper c l a y  

l a y e r s  are  bel ieved t o  form a s u f f i c i e n t  b a r r i e r  t o  migra t ion  of  pol lu-  

t a n t s  i n t o  t h e  deeper  sand and g rave l  a q u i f e r s .  (7) .  

2.1.5 Demography and Land Use 

The Feed Materials Production Center is loca ted  i n  nor thwes tern  

Hamilton County and southwestern But le r  County near  Fernald,  Ohio, 

approximately 20 miles (32 km) northwest of downtown Cinc inna t i  (see Figure  

1-2). 

But le r  County had a n  est imated popula t ion  of  250,479(17). 

is p r imar i ly  urban (96.0%), w i th  a r u r a l  nonfarm popula t ion  of  3.6% and a 

r u r a l  farm popula t ion  of 0.4%; whi le  77.4% of Bu t l e r  County's r e s i d e n t s  are 

c l a s s i f i e d  a s  urban, 19.1% are r u r a l  nonfarm and 3.5% are r u r a l  farm resi- 

dences. Both coun t i e s  have a higher  percentage of  urban r e s i d e n t s  than t h e  

s t a t e ,  which has  an  urban populat ion of approximately 75% 
The land  surrounding t h e  FXPC is  p r imar i ly  used f o r  a g r i c u l t u r e .  

I n  1977, Hamilton County had a n  es t imated  popula t ion  of 883,739; 
Hamilton County 

(18) . 

There are approximately 35 res idences  near t h e  n o r t h  s i d e  of  t h e  p r o j e c t ;  
t h e  ma jo r i ty  of  t hese  a r e  i n  a subdiv is ion  t o  t h e  no r theas t .  

a l s o ' t e n  s c a t t e r e d  res idences  and one small bus iness  i n  t h e  remaining 

ad jacen t  areas and a t r a i l e r  park is loca ted  about  1-1/2 miles  (2 .4  km) 
southeas t  of t h e  waste  s to rage  a r e a .  Fernald and New Bal t imore i n  Hamilton 

County and Shandon and Ross i n  But le r  County a r e  t h e  communities c l o s e s t  

t o  t h e  p l a n t  s i t e .  The l o c a t i o n s  and popula t ions  of t h e  towns and c i t i e s  

i n  the  a r e a  are shown i n  Table 2-5. 

There a re  

Between 1960 and 1970, t h e  two coun t i e s  experienced popula t ion  

inc reases ,  w i th  Hamilton County inc reas ing  by 6.8% and Bu t l e r  County by 

13.6%; t h e  S t a t e ' s  populat ion increased  by 9.8% dur ing  t h i s  same t i m e  

period'"). 

County exper ienc ing  a 4.6% decrease,  and Bu t l e r  County inc reas ing  by 

1 0 . 7 % ' ~ ' ) ;  t h e  s ta te  increased by 0.4% 

i n  popula t ion  f o r  the two coun t i e s  from 1970 t o  1977. 

However, from 1970 t o  1977, t h e  growth slowed, w i t h  Hamilton 

(19) . Table 2-6 shows t h e  changes 

1 
I 
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-TABLE- 2-5. - POPULAT-ION AND-LOCATION OF- TOWNS AND _ -  - -  

.. _ _  -CITIES NEAR FMPC 

Approximate Dis tance  
from FMPC t o  Nearest Es t imated  

Town o r  C i ty  Edge (Miles)  Popu la t ion  

1-3-11 4 30 Ferna ld  

Shandon 

Ross 

2 

2-112 

New Baltimore 2-314 

New Haven . 3 

Dunlap 

Har r i son '  

Miamitown 

Groesbeck 

Fores t  Park' 

F a i r f  i e l d  

H a m i l  t on  

M t .  Healthy 

Cinc.inna t i 

Cheviot 

4 

5 

6 

7 

7 
8 

8 
8-112 

9 

1 0  

200 
1, 661(a) 

200 

2 00 

100 

5,405(b) 

700(a) 

6 , 000 (a )  

19 ,864(b)  

25,747 (b)  

66, 712(b) 
(b) 7,246 

403 , 363(b) 

9 , 845(b) 

( a )  1970 Census. 

( b ) .  1977 Estimate, Reference  (17) 

. .  

. .  
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TABLE 2-6. COUNTY POPULATION CHANGE, 1970 to 1977(=) 

197 0 1977 Change, 1970 to 1975 
County (Census) (Estimate) Number Percent 

Hamil ton 925,944 883,339 - 42,605 - 4.6 
' Butler 226; 207 250,479 24,272 '10.7 

I 
1 
I 

~~ ~ ~ 

(a) Source: Reference (17) 
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I n  1970, t h e  median age f o r  Hamilton County r e s i d e n t s  was 28.3 y e a r s ,  

w h i l e  B u t l e r  County's r e s i d e n t s  were s l i g h t l y  younger w i t h  a median age  of 

25.5 y e a r s ;  the-median-age  f o r  Ohio was 27.9 y e a r s .  - - -- 
There were s l i g h t l y  more 

females  than  males i n  both  count ies :  52.5% i n  Hamilton County; 51.1% i n  

B u t l e r  County. Hamilton County r e s i d e n t s  aged 25 and over  had a median 

e d u c a t i o n a l  a t t a i n m e n t  o f  12.0 y e a r s ;  B u t l e r  County 's  r e s i d e n t s  had a median 

of 11.7 y e a r s  of educa t ion;  t h e  median f o r  t h e  S t a t e  is 12.1 years (20) .  The 

e s t i m a t e d  p e r  c a p i t a  income i n  1974 w a s  $4863 f o r  Hamilton County (an i n c r e a s e  

of 43.5% from 1969) and $4538 f o r  B u t l e r  County (an i n c r e a s e  of 46.0% from 

1969) (21). 

Hamilton County conta ined  1,619 manufactur ing e s t a b l i s h m e n t s  i n  

1977, w i t h  t h e  manufacture  of  equipment f o r  t h e  t r a n s p o r t a t i o n  i n d u s t r y  (e .g . ,  

motor v e h i c l e  and a i r c r a f t )  being t h e  major i n d u s t r y .  B u t l e r  County c o n t a i n s  

220 manufactur ing e s t a b l i s h m e n t s ,  w i t h  t h e  product ion  of paper  and a l l i e d  

products  l e a d i n g  i n  number of  employees i n  t h e  county(22) .  The g e n e r a l  

c a t e g o r i e s  of employment f o r  t h e  two c o u n t i e s  are shown i n  Table  2-7. The 

average  weekly e a r n i n g s  f o r  a l l  i n d u s t r i e s  i n  1979 w a s  $278.48 f o r  Hamilton 

County and $287.31 f o r  B u t l e r  County, compared.to- $266.84 f o r  t h e  S t a t e .  (23) 

Hamilton and B u t l e r  Count ies  have a c o n s i d e r a b l e  amount of i n d u s t r i a l  

a c t i v i t y ,  as i n d i c a t e d  above; however, farming i s  one of t h e  major economic 

a c t i v i t i e s  of  t h e  r u r a l  area surrounding t h e  p l a n t  s i t e .  Dairy farming, 

r a i s i n g  of beef ca t t l e  and c r o p s  such as sweet corn ,  g r a i n  corn ,  soybeans,  

and wheat predominate i n  t h e  area. 

l o c a l  produce s t a n d s  and i n  nearby urban markets .  

I n  1976, Hamilton County had 470 farms, w i t h  an average  s i z e  of 

Truck crops  are widely grown and s o l d  a t  

100 acres (40 h a ) ;  B u t l e r  County had 1200 farms, averaging  152 acres (61  ha) 

i n  s i z e .  (24) 

i n  Hamilton County, and decreased by 19% i n  B u t l e r  County. 

farms w i t h  sales of  $2500 and over  increased  i n  both  c o u n t i e s  d u r i n g  1969- 

1974: Hamilton County +29%; B u t l e r  County +5%. The S t a t e  experienced a 

d e c r e a s e  of  12% i n  t h e  t o t a l  number of farms, b u t  a 5% i n c r e a s e  i n  t h e  number 
(25) of farms wi th  sales of $2500 and over  . 

Between 1974 and 1979, t h e  number of  farms decreased by 16% 

The number of 

Although t h e  area around t h e  FMPC i s  r u r a l ,  Hamilton and B u t l e r  

Count ies  are  n o t  among t h e  S t a t e ' s  l e a d i n g  a g r i c u l t u r a l  c o u n t i e s .  

i n  cash  rece ip ts  from t h e  n ine  major a g r i c u l t u r a l  commodities, Hamilton 

For 1979, 
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TABLE 2-7. GENERAL CATEGORIES OF EMPLOYMENT 
HAMILTON AND BUTLER COUNTIES, 
OHIO, 1977 (a, b) 

Number of Employees f o r  Week 
Includinp March 12,  1977 

Hamilton County B u t l e r  County 

Tota l  Number of Employees 402,091 65,632 

A g r i c u l t u r a l  Services 

Mining 

Contract  Construct ion 

Manufacturing 

Transpor ta t ion  and Other 

Wholesale Trade 

Retail Trade 

Finance, Insurance,  and 

Sery ices  

Publ ic  U t i l i t i e s  

Real Estate 

603 

37 8 

15,294 

141,521 

25,309 

35 , 229 
71,090 

26,214 

86,220 

84 

140 

3,480 

31,466 

2,199 

3,029 
11 , 362 

4,102 

9,705 

(a) Source: Reference (22).  

( b )  Excludes government employees, r a i l r o a d  employees, and s e l f -  
employed. 

66 
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County was among t h e  t o p  1 0  of Ohio's 88 c o u n t i e s  i n  only one commodity: 

- greenhouse -and -nursery-products.- _The county ranked sixttwith ~ e ~ e & p t ~ _ -  - _ _  __ 
of 7.6 m i l l i o n  d o l l a r s  from t h i s  farm a c t i v i t y ;  But ler-Co3nty w a s  n o t  - -  - - - - - 

(26) ranked among t h e  t o p  10 c o u n t i e s  i n  any of t h e  n i n e  major commodities 

Grain c o r n  is t h e  major  c rop  i n  both  c o u n t i e s  w i t h  regard  t o  t o t a l  acreage.  

In 1976, t h e  a c r e a g e  used was 7,500 a c r e s  (3040 ha) i n  Hamilton County and 

54,500 acres (22,070 ha)  i n  B u t l e r  County, w i t h  a n  average y i e l d  of 96.5 
3 b u s h e l s  p e r  acre (8.3 m /ha) .  The average  y i e l d  i n  Ohio was 1 0 1  b u s h e l s  

3 (24) p e r  acre (8.7 m /ha)  . 

- - -  - _  - .  - - . _ .  - - _  - - _  

. 

The n e a r e s t  Hamilton County p a r k  is t h e  M i a m i  Whitewater F o r e s t  

l o c a t e d  approximately f i v e  miles (8.0 km) southwest  of  t h e  p l a n t  s i t e  i n  

nor thwes t  Hamilton County. The park c o n t a i n s  2031 acres (823 ha) i n  a 

n a t u r a l  s ta te  f o r  w i l d l i f e  s a n c t u a r i e s .  

w h i l e - t a i l  d e e r ,  p r e d a t o r y  b i r d s ,  and rare p l a n t l i f e ;  i t  a l s o  has  e x t e n s i v e  

r e c r e a t i o n a l  f a c i l i t i e s  f o r  t h e p b l i c .  Other  r e c r e a t i o n a l  areas n e a r  t h e  

p l a n t  s i t e  i n c l u d e  F o r t  S c o t t  Camps, owned by t h e  Archdiocese of C i n c i n n a t i ,  

two miles s o u t h e a s t  o f  t h e  FMPC; and Camp Ross Trails, owned and opera ted  by 

t h e  G i r l  Scouts  of  America, approximately two miles n o r t h e a s t  of t h e  p l a n t .  

The l a t t e r  campgrounds have h i s t o r i c a l  importance because of I n d i a n  e a r t h  

works preserved  t h e r e .  

The park  is well-known f o r  i t s  

2 

B u t l e r  County is s l i g h t l y  l a r g e r  w i t h  an area of 471 s q u a r e  miles ( 1 2 2 1  km ). 

Hamilton County had a popula t ion  d e n s i t y  of 2230 people  p e r  square  m i l s  

(860/km ) i n  1977; B u t l e r  County had 480 people  p e r  square  m i l e  (185/km ), 
compared t o  t h e  S t a t e  which had a p o p u l a t i o n  d e n s i t y  of  260 (100 km ) . 

The a r e a  of Hamilton County i s  414 s q u a r e  miles (1073 km 1; 
2 

2 2 

2 (19) 

According t o  s t u d i e s  of t h e  Grea t  M i a m i  River Basin area, t h e  

- 

b a s i n ' s  p o p u l a t i o n  was p r o j e c t e d  t o  grow by about  50% from 1960 t o  1980, 

and 100% from 1960 t o  2000(27). 

t i v i t y  w i l l  i n c r e a s e  a t  twice t h e  ra te  of p o p u l a t i o n  growth. 

t h a t  f o r e c a s t  t h i s  growth were centered  around t h e  i n d u s t r i a l  area between 

Dayton and Hamilton. 

i n  t h e  FMPC area w i l l  be much less than  t h a t  expected f o r  t h e  upstream 

urban a r e a s .  Up t o  t h e  year 2000, growth i n  t h e  a r e a  from New Bal t imore t o  

t h e  Ohio River is expected t o  be low. Based on t h e s e  s t u d i e s  and e x p e c t a t i o n s ,  

i t  a p p e a r s  r e a s o n a b l e  t o  conclude t h a t  land a v a i l a b i l i t y  i n  t h e  FMPC a r e a  

w i l l  no t  become c r i t i c a l  d u r i n g  t h e  n e x t  several decades.  

I t  i s  a n t i c i p a t e d  t h a t  manufactur ing produc- 

The s t u d i e s  

Because of  t h e  l a c k  of i n d u s t r y  i n  t h e  v i c i n i t y ,  growth 

67 
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(7 1 2.1.6 Archeology and H i s t o r i c a l  Fea tures  

Four p r e h i s t o r i c  Indian  s i t e s  l i s t e d  i n  t h e  Nat ional  Reg i s t e r  

of H i s t o r i c  P laces  are loca ted  wi th in  a three-mile r a d i u s  of  t he  FMPC. 

The "Adena Circle" and "Demoret Mount" a r e  loca t ed  on t h e  grounds of  Camp 

Ross Trails two miles (2.2 km) nor theas t  of t h e  p l a n t  and are being pre- 

served by t h e  camp owners. 

sacred enc losure  surrounding about 95 acres (38.5 ha) i n  a l a r g e  horseshoe 

of  t h e  Great M i a m i  River ,  about one m i l e  (0.6 km) east of t he  p l a n t .  The 

parapet of  t hese  anc ien t  remains is f a i r l y  w e l l  preserved and i n  p l aces  is 

8-10 f e e t  (2.4-3.0 m) high.  Nearby, overlooking t h e  Colera in  s i te ,  

The ' t o l e r a i n  work" i s  a f o r t i f i c a t i o n  o r  

is t h e  "Dunlap work", a s i t e  wi th  p r e h i s t o r i c  o r i g i n s  which is  be l ieved  t o  

have had la te r  use  as w e l l .  

The Miami Purchase Assoc ia t ion  is a n  independent l o c a l  h i s t o r i c a l  

s o c i e t y  which acts  as t h e  Southwestern Ohio Regional P rese rva t ion  Of f i ce  

f o r  t h e  Ohio H i s t o r i c a l  Society.  Records maintained by t h i s  l o c a l  group 

do no t  i n d i c a t e  t h a t  t h e  area occupied by t h e  FMPC con ta ins  any known s i t e s  

of a rchaeologica l  importance. A complete a rchaeo log ica l  survey of  t h e  

Paddy's Run a r e a  was planned f o r  1979. 

The o ld  v i l l a g e  of Whitewater, more commonly known as "Shakers' 

Town".is s i t u a t e d  on t h e  Dry Fork of t h e  Whitewater, i n  Crosby Township 

approximately f i v e  miles (8.0 km) w e s t  of t he  p l a n t  s i t e .  I t  had Its 

o r i g i n  about  t h e  year  1820, wi th  t h e  United Socie ty  of Bel ievers ,  commonly 

c a l l e d  "Shakers". Or ig ina l ly ,  t h i s  soc i e ty  'engaged i n  some manufacturing 

and i n  t h e  r a i s i n g  of garden seeds ,  but la ter  turned exc lus ive ly  t o  

farming and expanded t h e i r  holdings from f o r t y  acres t o  twelve hundred 

acres i n  only a few yea r s .  They rep laced  t h e i r  f i r s t  l o g  cabins  wi th  

b r i c k  s t r u c t u r e s  which a r e  p r e s e n t l y  p r i v a t e l y  owned and w e l l  kep t  

landmarks. 

The town of  New Baltimore,  l oca t ed  2.5 miles (4.0 km) from t h e  

p l a n t  s i te ,  played a r o l e  i n  C i v i l  War h i s t o r y .  

and a pa r ty  of approximately 225 men ra ided  t h e  farm area adjacent  t o  

New Baltimore i n  J u l y ,  1863. They stopped a t  a blacksmith shop operated 

by Mathias Raisch and forced him t o  shoe some of  Morgan's horses .  

General John Hunt Morgan 

6 8  
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Old F o r t  Dunlap o r  C o l e r a i n  V i l l a g e  is l o c a t e d  about  2 m i  (3 .2  

km) t o  t h e  east of  t h i s  s i t e  and on t n e  o p p o s i t e  bank of  t h e  Great  M i a m i  

River .  This  v i l l a g e  and small f o r t  were founded i n  1790 by John Dunlap, 

a n  immigrant from C o l e r a i n  i n  t h e  n o r t h  of  I r e l a n d .  F o r t  Dunlap i s  pr in-  

c i p a l l y  memorable as t h e  scene  of t h e  f i e r c e s t  and l o n g e s t  s u s t a i n e d  I n d i a n  

a t t a c k  recorded i n  Hamilton County. The g a r r i s o n  s u f f e r e d  s e v e r e  l o s s e s  

and t h e  f o r t  w a s  damaged by f i r e .  The cont inuous s i e g e  l a s t e d  more than 

24 hours  b e f o r e  t h e  I n d i a n s  r e t r e a t e d .  S tone  monuments have been e r e c t e d  

i n  t h a t  area t o  mark t h e  l o c a t i o n  of t h e  o l d  f o r t .  

2.1.7 Ecology 

I 
I 
I 

E 
I 
C 

n 
.- 

. .  

2.1.7.1 T e r r e s t r i a l  Ecosystems. S o i l s  i n  t h e  r e g i o n  of t h e  FHPC 

p l a n t  have formed i n  p a r e n t  m a t e r i a l s  t h a t  were d e p o s i t e d  e i t h e r  by t h e  a c t i o n  

of Wisconsin and I l l i n o i s  g l a c i e r s  o r  wind a c t i o n .  These materials c o n s i s t  

mainly o f  g l a c i a l  till but  a l so  i n c l u d e  sand and g r a v e l  and g l a c i a l  l a k e  and 

s i l t  c l a y s .  

v a r i a t i o n s  i n  r e l i e f  and dra inage ,  and d i f f e r e n c e s  i n  s o i l  age.  I n  many 

areas where t h e  t i l l  c o n s i s t s  of t h e  d e p o s i t s  o r  where severe e r o s i o n  h a s  

occurred ,  t h e  u n d e r l y i n g  bedrock i s  a t  sha l low depths  

The v a r i o u s  s o i l s  a r e  a r e s u l t  of d i f f e r e n t  p a r e n t  materials,  

(28,29) 

There a r e  f o u r  major s o i l  a s s o c i a t i o n s  i n  t h e  v i c i n i t y  of t h e  

FMPC p l a n t ;  t h e s e  are Russel-Xenia-Wynn, Fincastle-Xenia-Wynn, Rossmoyne- 

Cincinnati-Edenton-Fairmont , and Fox-Genessee. The s o i l s  a r e  u s u a l l y  l i g h t -  

co lored ,  a c i d i c ,  and wel l -drained.  Most of t h e  s o i l s  have r e s u l t e d  from 

wind-blown m a t e r i a l ,  except  a long  p r e s e n t  and o l d  r i v e r  b a s i n s  where t h e  

Fox-Genessee a s s o c i a t i o n  s o i l s  a r e  of  g l a c i a l  t i l l  o r i g i n .  The s o i l s  are 

moderately h igh  i n  p r o d u c t i v i t y  and are f r e q u e n t l y  used f o r  cash c rops  and 

l i v e s t o c k  product ion  (28929) .  

o f  t h e  more common s o i l s  i n  t h e  v i c i n i t y  of  t h e  FMPC p l a n t .  

Table  2-8 p r e s e n t s  a n  a g r i c u l t u r a l  e v a l u a t i o n  

The n a t u r a l  v e g e t a t i o n  o c c u r r i n g  i n  t h e  r e g i o n  when t h e  ear ly  

se t t le rs  f i r s t  came t o  t h e  a r e a  was c h a r a c t e r i z e d  a s  t h e  Western Mesophytic 

F o r e s t  Region; t h e  FMPC s i t e  l i e s  w i t h i n  t h e  I l l i n o i a n  G l a c i a t i o n  a r e a  of 
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8 

~ _ _  this-region-(3°); ~ There are  v e r y  few- remnants--of--t-he-virgin f o r e s t s -  i n -  ex- - - - .- .- . 

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

. i s t e n c e  today and none i n  t h e  l o c a l  a r e a .  The present-day secondary f o r e s t s  

of  t h e  r eg ion  are c h a r a c t e r i z e d  by a mosaic of  f o r e s t  t ypes ;  t h e r e  i s  no 

s i n g l e  c l imax s p e c i e s .  

and a l l u v i a l  swamps(31). The sou the rn  sweetgum is f r e q u e n t l y  t h e  dominant 

s p e c i e s  i n  developmental  f o r e s t  s t a g e s .  Drier s l o p e s  may d i sp lay . r emnan t s  

of  oak-ash-maple f o r e s t s  and have a luxur ious  herbaceous l a y e r .  American 

beech may form approximately 50 pe rcen t  of  t h e  f o r e s t  canopy w i t h  t u l i p t r e e ,  

s u g a r  maple, bas'swood, b l ack  walnut ,  and wh i t e  a s h  as subdominants . 
Mammal popu la t ions  i n  t h e  a r e a  are t y p i c a l  of  t hose  in south- 

The r eg ion  has  a wide v a r i e t y  o f  upland f o r e s t  t ypes  

. 

(30) 

wes te rn  Ohio where t h e  l and  is gene ra l ly  open and s u b j e c t e d  t o  a g r i c u l t u r a l  

p r a c t i c e s .  

in 'Appendix A. 

shrew, v a r i o u s  b a t s ,  fox  s q u i r r e l ,  e a s t e r n  chipmunk, woodchuck, white- 

foored  mouse, house mouse, e a s t e r n  c o t t o n t a i l ,  red fox ,  raccoon,  opossum, 

and wh i t e - t a i l ed  d e e r .  

A l i s t  o f  s p e c i e s  whose range i n c l u d e s  t h e  r e g i o n  i s  p resen ted  

The more common s p e c i e s  i n  t h e  a r e a  i n c l u d e  s h o r t - t a i l e d  

Avian popu la t ions  i n  t h e  r eg ion  a r e  d i v e r s e  and c o n t i n u a l l y  

changing. About 250 s p e c i e s  may be seen  i n  one or more seasons  i n  south-  

wes tern  Ohio (Appendix A)(32). During t h e  breeding  season ,  t h e  season  of  

g r e a t e s t  s t a b i l i t y  i n  b i r d  popu la t ions ,  t h e r e  are r e c o r d s  of  100 and 99 

s p e c i e s  n e s t i n g  i n  B u t l e r  and Hamilton c o u n t i e s ,  r e s p e c t i v e l y .  

most abundant s p e c i e s  i n  t h e  r eg ion  a r e  ma l l a rd ,  rock  dove (p igeon) ,  mourning 

dove, common f l i c k e r ,  b a r n  swallow, b l u e j a y ,  t u f t e d  t i tmouse ,  American 

Some of  t h e  

rob in ,  s t a r l i n g ,  yellow-rumped warb le r ,  i nd igo  bun t ing ,  house sparrow,  and 

song sparrow . (32) 

R e p t i l e s  and amphibians a r e  a l s o  common t o  t h e  reg ion .  There a r e  

approximately 27 s p e c i e s  of each group whose ranges  inc lued  t h e  area 

(Appendix A). These fauna a re  most common i n  and n e a r  a q u a t i c  h a b i t a t s  o r  

a r e a s  wi th  ground cover  (e .g . ,  sh rubs  and t r e e s ) .  They occur  less f r e q u e n t l y  

i n  areas wi th  h igh  human d i s tu rbance ,  such  as b u s i n e s s ,  i n d u s t r i a l  and 

urban r e s i d e n t i a l  a r e a s .  Some of  t h e  more common s p e c i e s  i n  t h e  r e g i o n  are 

Ix i in tcd  t u r t l e ,  box t u r t l e ,  e a s t e r n  g a r t e r  snake ,  b l a c k  r a t  snake,  two-lined 

s ~ i l ~ i r n ~ ~ i ~ d t ~ r ~  hmc.ric;iii to;itl, ;ind nortlic*rri Icopard frog. 
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2.1.7.2 Aquatic Ecosystems. Aquatic invertebrate populations 
in the Great Miami River are characteristic of those of stressed streams. 

I' 0 
t 

Benthos, from approximately Dayton, Ohio (upriver), to the confluence with 
the Ohio River is characterized by species which are considered pollution- 
tolerant(33). Further upriver, above Dayton, pollution-intolerant species 
are much more common. I Fish population in the lower portions of &he Great Miami River 

( 3 4 )  contain low proportions of sport and pollution intolerant species 

Sport fishes are principally sunfish species while the rough and forage 
fishes are mainly carp, goldfish, and shiners. 

. 

2.2 Characterization of the Plant Site 

2.2.1 Air Quality 

Air contaminants at the FMPC can be divided into two groups: 
non-radioactive and radioactive. Non-radioactive contaminants emitted 
during FMPC operations are primarily particulates (including fluorides and 
carbonates), sulfur dioxide, and nitrogen oxides. Although not included in 
this list of emissions, concentrations of oxidants and aldehydes have been 
monitored at the boundary of the FMPC for one season. The radioactive con- 
taminant parameters for which determinations have been made at the boundary 
include uranium, thorium, gross alpha activity, and gross beta activity. 

For environmental monitoring purposes, the DOE criteria for 

air in uncontrolled areas are used as standards. At the FMPC, these 
criteria for offsite or ambient air are compared with samples taken at 
the plant boundaries. 
compliance with ambient standards for the non-radioactive contaminants. 

For these pollutants, the air standards used are those established by the 
Ohio Environmental Protection Agency (OEPA). 

Plant boundary samples are also used in determining 

Results of monitoring done during the years 1977 through 1979 

have shown that the ambient concentrations for both non-radioactive and 
radioactive contaminants have been within the standards. 

I 
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~- - -2.2.1..1LLPar.ticulates. -.The concentrations-of-total-suspended--- - - - 
. ~~ . . ~. . .~ 

particulates measured at six -stations around the boundary of the F G C  are 

presented in Table 2-9. Location of these stations is shown in Figure 1-10. 

Particulate measurements are taken every week for a sampling period of one 

week. No annual average concentration in years 1977-1979 equaled the 

annual ambient standard of 60 U g/m 3(35936’37). In 1980, the standard was 
3 changed to 7 5 1 ~ g / m  . 

over the three years trith. no decreasing or increasing trends. 

tribution to ambient air particulate matter cannot be assessed from the data. 

Except for the monitoring station at BS3, all these boundary stations are 

located near roads where traffic dust is generated. Moreover, BS4, BS5, 

and BS6 are located near fields where periodic farming activities produce 

high dust levels. 

Concentrations at the stations were relatively consistent 

The FMTC con- 

- 2.2.1.2 NitrogenDiocide. Measurements of NO2 concentration were 

made at boundary site BS2 between 1974 and 1977. This site is located to 
the northeast of the plant site and is thus downwind of the production op- 

erations where oxides of nitrogen are emitted. 

throughout the years for 24-hour periods. Average concentration ranged 

from 22-44 u g/m 3(35938’39940); the OEPA annual ambient standard is 100 U g/m . 
Nitrogen dioxide concentrations are no longer measured. 

Samples were taken periodically 

3 

2.2.1.3 Sulfur Dioxide. Steam is generated at the FXPC facility 
by combustion of coal. Low-sulfur coal is being burned in the steam 
plant(37). 

during 1974(1) for the City of Cincinnati as a check on ambient SO2 levels 

in a rural environment. These were 24-hour samples made primarily in the 

first quarter of that year. 

was about one-third the OEPA annual ambient standard of 60 pg/m3. 
maximum 24-hour concentration of 100 pg/m3 was measured and this is also 

well within the 24-hour standard of 365 pg/m3. 

Measurements of this pollutant were made at sampling site BS2 

The average 20 samples was 23 pg/m3 which 

A 
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2 . 2 . 2  Water Q u a l i t y  

- -  

Liquid d i s c h a r g e  from t h e  s i t e  c o n s i s t  o f  t r e a t e d  process  and 

s a n i t a r y  e f f l u e n t s  and s torm water. 

h a s  been i s s u e d  t o  t h e  FMFT by t h e  U.S. Environmental  P r o t e c t i o n  Agency. 

The permi t  was i s s u e d  under t h e  Nat iona l  P o l l u t a n t  Discharge El imina t ion  

System (NPDES) and i t  c o n t a i n s  maximum and average  l i m i t s  f o r  18 parameters  

a t  f o u r  p l a n t  l o c a t i o n s .  

are r e p o r t e d  t o  t h e  EPA on a q u a r t e r l y  b a s i s .  

2-10 became e f f e c t i v e  i n  1980. 

A permi t  t o  d i s c h a r g e  l i q u i d  e f f l u e n t s ,  

Schedules f o r  sampling are s p e c i f i e d  and r e s u l t s  

The l i m i t s  shown i n  Table  

2.2.2.1 Regional  Water Qual i ty .  Regional water q u a l i t y  is i n d i c a t e d  

i n  Appendix B, Tables  B-1 and B-2 which l ists  d a t a  f o r  1979 obta ined  by t h e  

U.S. Geological  S e r v i c e  a t  t h e i r  water q u a l i t y  moni tor ing  s t a t i o n s  on t h e  

Great M i a m i  River  a t  Miamisburg, Ohio, about  35 miles (56 km) upstream of 

m C ,  and a t  New Bal t imore  which is approximately 3.5 r i v e r  miles (5 .6  km) 
downstream from FMF'C. The s t a t i o n  a t  N e w  Bal t imore is a Nat iona l  Stream- 

Qual i ty  Accounting Network (NASQAN) s t a t i o n ( 4 3 ) .  The major water q u a l i t y  

problem stems from low d i s s o l v e d  oxygen and ammonia t o x i c i t y  as a r e s u l t  o f  

municipal  and i n d u s t r i a l  waste d i s c h a r g e s .  P l a n t  n u t r i e n t s  a re  i n  a concen- 

t r a t i o n  range which may promote excess ive  a l g a l  growth. Heavy metals do n o t  

appear  t o  be  a s i g n i f i c a n t  f a c t o r  i n  t h e  water column. The hard water, h i g h  

a l k a l i n i t y  c h a r a c t e r i s t i c s  of t h e  M i a m i ,  would r e s u l t  i n  t h e  p r e c i p i t a t i o n  

of heavy meta ls .  Sedimentat ion would then  occur  i n  p o o l s  and s c o u r i n g  would 

t a k e  p l a c e  dur ing  s torm flows. 

M i a m i  River  and i t s  t r i b u t a r i e s  by t h e  Miami Conservancy D i s t r i c t ( 4 4 ) .  

of t h e  work has  been done i n  t h e  upper reaches  where t h e  p o l l u t i o n  load  i s  

g r e a t e s t .  R e s u l t s  show t h a t  t h e  f i s h  p o p u l a t i o n  and game-fish s p e c i e s  de- 

crease s h a r p l y  i n  t h e  Dayton a r e a  and then remain s t a b l e ,  a t  t h e  reduced 

leve l ,  from t h a t  p o i n t  t o  t h e  backwater pool a t  t h e  j u n c t i o n  w i t h  t h e  Ohio 

River. 

F i s h  surveys  and bentii ic s t u d i e s  have been conducted on & h e  Great 

Most 

2 .2 .2 .2  Monitor ing A c t i v i t v .  Water samples a re  c o l l e c t e d  a t  

s e v e r a l  p o i n t s  t o  determine t h e  e f f e c t  of t h e  FMPC e f f l u e n t  upon t h e  r i v e r .  
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Locat ions  a r e  shown i n  F igu re  1-10. 

e f f l u e n t  d i s c h a r g e ,  a d a i l y  grab sample i s ' c o l l e c t e d .  

p o i n t  on t h e  waste l i n e ,  W2, a P a r s h a l  Flume type  water sampler  con t inuous ly  

c o l l e c t s  a sample which is p r o p o r t i o n a l  t o  t h e  t o t a l  flow. Twenty-four-hour 

samples from t h i s  p o i n t  are c o l l e c t e d  d a i l y  f o r  a n a l y s e s .  

a n a l y s e s ,  combined wi th  r i v e r  flow measurements, are used t o  c a l c u l a t e  t h e  

ave rage  contaminant c o n c e n t r a t i o n s  added t o  t h e  r i v e r  a t  p o i n t  W2. 

W3, downstream on t h e  r i v e r  from t h e  d i s c h a r g e  p o i n t ,  24-hour samples are 

c o l l e c t e d  by a cont inuous  sampler. 

downstream from t h e  mouth of Paddy's Run. 

a t  t h i s  p o i n t .  

west edge and j o i n s  t h e  M i a m i  River about  2 m i l e s  ( 3 . 2  tan) away from t h e  

FMPC sou the rn  boundary. 

area can be i n t e r c e p t e d  near  t h e  sou th  end of t h e  p r o j e c t  and pumped i n t o  

the  M i a m i  River  through t h e  same e f f l u e n t  l i n e  b e a r i n g  normal p rocess  wastes. 

The i n i t i a l  p o r t i o n  of a l l  r a i n f a l l ,  which is p o t e n t i a l l y  contaminated from 

t h e  p rocess  o p e r a t i o n s ,  i s  d i v e r t e d  i n  t h i s  manner. During p e r i o d s  of 

heavy r u n o f f ,  excess  water i n  t h e  s torm sewer system over f lows  t o  a d r a i n a g e  

A t  p o i n t  W 1 ,  ups t ream from t h e  

A t  t h e  _ .  f i n a l  a c c e s s  

R e s u l t s  of t h e s e  

A t  p o i n t  

P o i n t  W4 is  a t  Miamitown, 4.7 m i  (7.5 km) 

Grab samples are c o l l e c t e d  weekly 

Paddy's Run is a small stream which f lows  a long  t h e  s i t e ' s  

Sur face  runoff  from r a i n  f a l l i n g  on t h e  p roduc t ion  

d i t c h  which d i s c h a r g e s  i n t o  Paddy's Run. 

r each ing  t h e  s torm sewer l i f t  s t a t i o n  i s  pumped t o  t h e  l i n e  which l e a d s  t o  t h e  

Miami River .  It  is u n l i k e l y  t h a t  t h e  i n t e r m i t t e n t  f low o f  storm water would 

have any e f f e c t  on river water q u a l i t y  s i n c e  i t  c o n t a i n s  no process  wa te r  

d i s c h a r  ge s . 

Under normal c o n d i t i o n s ,  a l l  water 

Opera t ions  a t  t h e  FMPC do no t  cause any s ta te  s t anda rd  f o r  non- 

r a d i o a c t i v e  contaminants  t o  be exceeded i n  t h e  r i v e r .  The contaminants  l i s t e d  

i n  Appendix B ,  Table B-3, were s e l e c t e d  f o r  a n a l y s i s  and r e p o r t i n g  because 

of t h e  p o s s i b i l i t y  of  adding t o  t h e  r i v e r  c o n c e n t r a t i o n s  g r e a t e r  t han  1 per -  

c e n t  of the a p p l i c a b l e  s t a t e  s t a n d a r d s .  Appendix B ,  Table 8-4, c o n t a i n s  a 

summary of pH d a t a .  

2.2.2.2.1 NPDES Compliance. Compliance w i t h  NPDES l i m i t a t i o n s  

d u r i n g  1979 is summarized i n  Appendix B,  T a b l e  B-5. Cur ren t ly ,  M P C  i s  i n  

compliance wi th  most NPDES l i m i t a t i o n s  i n  e f f e c t  a t  MH-175. Two c h l o r i d e  

v i o l a t i o n s  were due t o  p r e c i p i t a t i o n  runoff  c a r r y i n g  d i s s o l v e d  road sa l t  
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appl ied  t o  t h e  roads i n  w i n t e r ,  

runoff ca r ry ing  s o i l  i n t o  t h e  clearwell. The e f f e c t ,  i f  any, on t h e  r i v e r  

has  not  been determined. 

Suspended s o l i d s  v i o l a t i o n s  were due t o  

FMPC was i n  compliance wi th  a l l  o t h e r  NPDES 

permit  condi t ions .  

2.2.2.2.2 Sewage-Plant E f f luen t .  E f f luen t  from t h e  F'MPC 

sewage t rea tment  p l a n t  is combined wi th  o t h e r  e f f l u e n t s  a t  MH-175. P r i o r  

t o  d ischarge  from t h e  t reatment  p l a n t ,  however, t h e  e f f l u e n t  is c a r e f u l l y  

monitored and sampled t o  determine e f f i c i e n c y  of  ope ra t ion  and compliance 

wi th  a l l  a p p l i c a b l e  s tandards.  

shows t h a t  F I P C  sewage treatment e f f l u e n t  f a r  su rpasses  t h e  requirements ,  

i n  a l l  parameters, of  t h e  f e d e r a l  EPA secondary t rea tment  r e g u l a t i o n s  

(40 CFR 133.102). 

The comparison i n  Appendix B, Table B-6, 

2.2.3 Radiat ion Levels 

2.2.3.1 A i r .  The ope ra t ions  which conver t  i'mpure uranium and 

thorium compounds t o  reactor-grade feed m a t e r i a l s  gene ra t e  r a d i o a c t i v e  d u s t .  

A i r  c lean ing  systems f i l t e r  and scrub  t h e  a i r  from t h e s e  o p e r a t i o n s  and 

then exhaust t h e  cleaned a i r  t o  t h e  atmosphere. The p a r t i c u l a t e . s a m p l e s  

c o l l e c t e d  each week by t h e  s i x  samplers a t  the  FMPC boundaries  a r e  analyzed 

f o r  uranium and f o r  a lpha and be ta  r a d i o a c t i v i t y .  

analyzed once annual ly  f o r  thorium. 

complete r e s u l t s  of t h e s e  ana lyses  f o r  1977 through 1979. 

average a i rbo rne  uranium concent ra t ions  a t  t h e  s i x  s t a t i o n s  w a s  0.7 percent  

of  t h e  DOE s tandard  f o r  o f f s i t e  a r e a s  dur ing  1977-1979. The maximum 

average thorium, g ross  a lpha and gross be ta  concen t r a t ions  were 0.004, 

0.5, and 0.07 percent  of  t h e  DOE s tandards ,  r e spec t ive ly .  

A t o t a l  composite is  

Appendix Tables  C - 1  and C-2 p re sen t  t h e  

The maximum 

Methods are being inves t iga t ed  f o r  determining t h e  concen t r a t ion  

of radon-222 a t  t h e  s i t e  boundary. Prel iminary sampling i n d i c a t e s  concen- 

t r a t i o n s  up t o  0.6 p i cocur i e s  per  l i t e r  (pCi/L). A long-term average may 

be about  0.3 pCi/L, which is  10% of t h e  DOE l i m i t  f o r  uncont ro l led  areas. 

The na tura l ly-occurr ing  background concent ra t ion  of radon-222 i n  t h i s  reg ion  

is  about 0.1 p C i / L .  

"8  



2- 39 

-I-- 
I 
I 
I 
I 
I 

I 
I 
I 
I 

2.2.3.2 Water. Samples c o l l e c t e d  from t h e  Great M i a m i  River  
. ~-~ .~.. . -~ ~~ 

~. - -  . . . - -  ~ ~~~ ~.~ 
. for  wa te r  q u a l i t y  a n a l y s e s  (Sect ion.  2...2.2,2) a r e  a l s o - - u . s e d - i n . - . ~ n ~ ~ ~ ~ e s _ f o r ~ ~  . 

r a d i o n u c l i d e s .  A s  shown i n  Appendix C, Tab le s  C-3, C-4, and C-5, radium was 

t h e  r a d i o n u c l i d e  p r e s e n t  a t  t h e  g r e a t e s t  pe rcen tage  of t h e  s p e c i f i e d  l i m i t s .  

Radium-226 and radium-228, combined from t h e  FMPC amounted t o  0.02 p e r c e n t  

of t h e  l i m i t  f o r  water i n  uncon t ro l l ed  areas. There i s  no known downstream 

u s e  of t h e  River as a p o t a b l e  water supply.  

(42)  

The a d d i t i o n  of g r o s s  a lpha  and g r o s s  b e t a  r a d i o a c t i v i t y  t o  t h e  

River  d u r i n g  1977-1979 was not  d e t e c t a b l e .  Gross a lpha  and g r o s s  b e t a  

show an  i n c r e a s e  downstream in Paddy's Run bu t  are below DOE s t a n d a r d s  

f o r  u n c o n t r o l l e d  wa te r s .  

Sediment samples were c o l l e c t e d  from t h e  banks of t h e  Miami River  

and ana lyzed  f o r  uranium t o  de te rmine  i f  m a t e r i a l  was accumulating below 

t h e  s i te  o u t f a l l .  Sediment from t h e  r i v e r  bank, nea r  t h e  water l i n e ,  w a s  

c o l l e c t e d  by s c r a p i n g  up t h e  top 2 i nches .  

mesh s c r e e n  was' ana lyzed .  

C,  Table C-6; do n o t  i n d i c a t e  any bui ldup  of uranium a long  t h e  edge of t h e  

water where s e t t l i n g  might be expected t o  occur .  

i n  t h e  s i t e  e f f l u e n t  is  s o l u b l e ,  probably e x i s t i n g  as a ca rbona te  complex. 

P e r i o d i c  f l o o d i n g ,  which is  seve re  enough t o  cause  channel a l t e r a t i o n  and 

bank e r o s i o n ,  s c o u r s  t h e  r i v e r  bed and banks and p reven t s  any long-term , 

sediment accumulation. 

Only t h e  p o r t i o n  p a s s i n g  a 50- 

The r e s u l t s  of sediment sampling, g iven  i n  Appendix 

Most of t h e  uranium p r e s e n t  

2.2.3.3 S o i l .  S o i l  samples are c o l l e c t e d  annua l ly  nea r  t h e  s ix  

boundary a i r  sampling s t a t i o n s  (F igu re  1-10) t o  check f o r  uranium from s t a c k  

e f f l u e n t s .  

deep. R e s u l t s  of a n a l y s e s  a r e  publ i shed  i n  annual  moni tor ing  r e p o r t s  and 

are summarized i n  Appendix C, Table C-7. The c o n c e n t r a t i o n s  i n  the  s o i l  

samples  are above t h e  normal c o n c e n t r a t i o n  of uranium i n  t h e  l o c a l  area 

(1-4 ~ q / g ) ( ~ ~ ) ;  however, t h e r e  a r e  no s t a n d a r d s  f o r  comparison. 

no hazards  a s s o c i a t e d  w i t h  t h e  inc reased  c o n c e n t r a t i o n s  caused by t h e  FMPC. 

E x t e r n a l  r a d i a t i o n  from uranium is  s l i g h t  and t h e  exposure c o n t r i b u t i o n  from 

t h e  boundary c o n c e n t r a t i o n  would b e  cons ide rab ly  less than one pe rcen t  of 

t h e  Rad ia t ion  P r o t e c t i o n  Standard f o r  people  i n  uncon t ro l l ed  a r e a s .  

Each sample c o n s i s t s  of s i x  c o r e s  2 cm i n  d i ame te r  and 10 cm 

There are 

19 
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Uranium deposi ted on t h e  ground w i l l  s lowly be s o l u b i l i z e d  and 

t ransported as s u r f a c e  water p e r c o l a t e s  through t h e  s o i l .  The ra te  of 

movement depends on many f a c t o r s ,  including t h e  amount of p r e c i p i t a t i o n ,  

uranium compounds involved, s o i l  'carbonate conten t ,  and t h e  amount of 

organic  material i n  t h e  s o i l .  The amount of movement i n  a n  undis turbed 

l o c a t i o n  nea r  boundary sampling s t a t i o n  No. 3 ( s e e  F igu re  1-10) i s  shown 

i n  Appendix C ,  Table C-8. Surface d e p o s i t i o n  began about 25 yea r s  ago and 

peaked about 15-20 yea r s  ago. 

uranium through t h e  s o i l  has been about 0.5 inch  (1.3 cm) pe r  year .  

I t  appears  t h a t  t h e  ve r t i ca l  movement of 

2.2.3.4 Radiat ion Dose Estimates.  During 1976, t h e  h i g h e s t  

average concen t r a t ion  of a i r b o r n e  uranium found a t  t h e  FMPC s i t e  boundary 

was 9.6 x u C i / m l ,  a t  boundary s t a t i o n  BS-3 ( s e e  F igu re  1-10]. The 

r a d i a t i o n  dose t o  t h e  lungs which would have been received from t h i s  concen- 

t r a t i o n  w a s  ca l cu la t ed  us ing  a methodology based on t r a n s p o r t  and uptake 

models(45). 

assuming t h e  year-long i n h a l a t i o n  of a i rbo rne  uranium a t  a concen t r a t ion  of 

9-6 x 1 O - l '  u C i / m l .  

This method y i e l d s  a 50-year dose commitment of 7.3 mrems, 

-17 Thorium, a t  an average concen t r a t ion  of 4.4 x 1 0  

-u Y u W m l  adds 0.5 m r e m  t o  t h e  50-year lung dose commitment. Exposure d a t a  
f o r  1979 is summarized i n  Table 2-11. 

The Great M i a m i  River is  not  used as  a source of d r ink ing  water 

bu t  c a l c u l a t i o n s  o f  50-year dose commitments were made assuming an i n d i v i d u a l  

took water from a l o c a t i o n  downstream from t h e  FMF'C d i s c h a r g e  po in t .  A 
d a i l y  i n t a k e  of 2.2 l i t e r s  (2  q u a r t s )  per  day w a s  assumed. (45) 

f o r  a f u l l  year  would r e s u l t  i n  a 50-year dose commitment of 0.3 m r e m  t o  

the  bone and 0.03 m r e m  t o  t h e  t o t a l  body. 

This  i n t a k e  

Throughout 1979, gamma r a d i a t i o n  a t  t h e  s i x  boundary sampling 

s t a t i o n s  w a s  measured w i t h  thermoluminescent dosimeters  which were changed 

and processed every t h r e e  months. (Resul t s  are given i n  Appendix C, Table 

C-1.) The maximum annual average,  0.015 mremlhr, w a s  measured a t  BS-6. 

Background r a d i a t i o n  i n  t h e  gene ra l  area around t h e  FMPC i s  about 0.009-0.010 

mrem/hr, a s  ind ica t ed  by t h e  d a t a  f o r  BS-2 and BS-4, which are both loca ted  

about 4000 f e e t  (about 1220 m) away from t h e  n e a r e s t  product ion o r  s t o r a g e  

- -8 
* -I 
i 
I 

~ ~ 

building.  I f  0.009 mremlhr a t  BS-6 w a s  due t o  FEPC o p e r a t i o n s ,  t h e  maximum 
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0.00003 Rcm 

3.6 person.. Rem 
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0.02 0.17 Rcm 

- - 

annual  d o s e ’ a t  t h e  boundary would have been 0.052 rem. T h i s  is 10 p e r c e n t  

of t h e  DOEP1-0524 l i m i t  f o r  a dose t o - i n d i v i d u a l s  a t  p o i n t s - o f  maximum 

probable  exposure . 
~- - - _ .  _ _ -  ~- .- .__ - 

(42) 

The r e s i d e n c e  c l o s e s t  t o  t h e  c e n t e r  of  t h e  product ion  area is  

l o c a t e d  n e a r  boundary s t a t i o n  BS-I. The average  uranium c o n c e n t r a t i o n  at 

t h i s  s t a t i o n  d u r i n g  1979 w a s  6.7 x v C i / m l .  D i f f u s i o n  e q u a t i o n  . 

c a l c u l a t i o n s  (37) y i e l d  an average uranium c o n c e n t r a t  ion ,  and assuming a n  

occupancy time f a c t o r  of  80 p e r c e n t ,  a n  annual  whole body dose  of 8 m r e m  

w a s  c a l c u l a t e d .  This  is 1 . 6  p e r c e n t  of t h e  s t a n d a r d  . (37) 

TABLE 2-11. SUElMARY OF 1979 EXPOSURE DATA 

T y p t  of Exposure 

~ _ _ _ _ _ ~ ~ ~  _ _ _ _ _ _ _ _ _ _ ~  -______ 

Maximum potrncial” J05e due to I. 

Jircct radiation .from F Y W  
ope r.11 ions. 

Maaimum intliviual” whcblr- 
body Jose due to direct 

.. 
’ 

r d i a t i o n  from PMP(: operations. 
“Population group” 50- year 

whole- body d o s e  commitment 
from airborne uranium and 
thorium. 

“80- km” 50- year whole - hody 
d o s e  commitment from air- 
borne uranium and thorium. 

Radiation 
Protcction 

Standard (a) 

Dosr 

Estimntr 

0.052 Hem 0.5 Rem 

0.008 Hrm 0.5 Rrm 

( a )  Source: Reference ( 4 2 )  

River  water i s  n o t  used as a d r i n k i n g  water supply but  i t  is 

p o s s i b l e  f o r  t h e  r e s i d e n t s  t o  have a n  a d d i t i o n a l  uranium i n t a k e  i f  t h e y  

consume a s i g n i f i c a n t  q u a n t i t y  of locally-grown vegetab les .  The average  

c o n c e n t r a t i o n  of  uranium found i n  v e g e t a b l e s  grown near  t h e  FMPC is 0.016 

micrograms per gram w e t  weight.  Assuming t h a t  a r e s i d e n t  would consume 

an average  of one-half pound (0.22 kg) per  day of f r e s h  o r  home-canned 
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0 

vege tab le s ,  an i n g e s t i o n  o f  1 . 3  mg would r e s u l t .  The fol lowing 50-year 

dose commitments were c a l c u l a t e d  f o r  t h i s  in take :  

Reference 
Organ Dose, m r e m s  

T o t a l  body 0.04 

Bone 0.7 

Kidney 0.02 

G.I. Tract 0.05 

The community of Ross, Ohio, is loca ted  about  2.5 miles (4.0 km) 

Because of d i s t a n c e  and wind from t h e  c e n t e r  of t h e  FMEJC product ion area. 

d i r e c t i o n  frequency, boundary s t a t i o n  BS-3 i s  t h e  sampling l o c a t i o n  which 

. -1 

would g ive  t h e  b e s t  i n d i c a t i o n  of contaminants moving towards Ross. S t a r t i n g  

with t h e  concen t r a t ions  a t  BS-3, d i f f u s i o n  equat ion c a l c u l a t i o n s  g ive  average 

concen t r a t ions  a t  Ross of 1.55 x p C i / m l  and 0.71 x u C i / m L  €o r  

uranium and thorium r e s p e c t i v e l y .  I f  a time occupancy f a c t o r  of 80 pe rcen t  

is assumed, t h e  ca l cu la t ed  50-year dose commi'tments f o r  t h e  Ross populat ion 

group are;  

Organ Dose, m r e m  
.I. , Lung 1.0 

Kidney 0.5 
Bone . 0.3 

To ta l  Body 0.03 

Tlie t o t a l  populat ion within an 80-km r ad ius  of t h e  FMPC is  2 . 5  

mi l l i on .  The t o t a l  50-year whole body dose commitment due t o  a i r b o r n e  

uranium and thorium f o r  t h i s  group is  3.6 person-rem. For t h i s  same 

populat ion,  the  whole body dose due t o  n a t u r a l  r a d i a t i o n  is 200,000 

person-rem per  y e a r  . ( 3 7 )  

I 
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2.2.4.1 Terrestrial Ecology. 

2.2.4.1.1 S o i l s .  S o i l s  a t  t h e  FMPC s i t e  are p r i m a r i l y  c a t e g o r i z e d  

as Fincast le-Xenia  s i l t  loams (F igure  2-10) (28). 

medium a c i d ,  and moderately h igh  i n  p r o d u c t i v i t y  when p rope r ly  managed. 

Moisture-supplying c a p a c i t y  i s  moderate as is f e r t i l i t y  and o rgan ic  c o n t e n t .  

They have formed i n  18-40 inches  (45-101 cm) of  l o e s s  over  limy loam t i l l  

of Wisconsin age.  F i n c a s t l e  s o i l s  have poor d ra inage ;  and, i n  areas where 

t h i s  s o i l s  i s  predominant,  a r t i f i c i a l  d ra inage  i s  r equ i r ed  f o r  moderate 

c rop  p r o d u c t i v i t y .  I f  a r t i f i c i a l  d ra inage  i s  n o t  used,  t h e  water tab le  re- 

mains h igh  f o r  extended pe r iods  i n  w i n t e r  and s p r i n g .  

cover  l a r g e  areas w e s t  of t h e  FMPC. 

These s o i l s  are l i g h t  co lo red ,  

Fincast le-Xenia  s o i l s  

S o i l s  a long  Paddy‘s Run a r e  ca t egor i zed  as Fox-Genessee loams. 

These s o i l s  a r e  l i g h t  co lo red ,  h igh  i n  p r o d u c t i v i t y ,  and moderate i n  f e r t i l f t y  

and o r g a n i c  matter. Fox s o i l s  a r e  s l i g h t l y  t o  medium a c i d ,  moderate i n  

moi s tu re ’ supp ly ing  c a p a c i t y ,  and w e l l  d r a ined .  They have formed i n  24-40 

inches  (60-101 cm) .of  s i l t y  materials over  sand and g r a v e l  on l e v e l  areas 

of  second bottoms. Genessee s o i l s  occur  on f i r s t  bottoms. These a r e  w e l l  

d r a ined ,  h igh  i n  moisture-supplying c a p a c i t y ,  and are s u b j e c t  t o  f lood ing  . 

as R u ~ s e l l - X e n i a - W y n n ( ~ ~ )  . The topography is s lop ing .  These upland s o i l s  

are  l i g h t  co lo red  and medium a c i d .  The s o i l s  have formed i n  18-40 inches  

(45-101 cm) of wind-blown s i l t y  material on l imy loam g l a c i a l  till. 

(28 )  

S o i l s  i n  a small area on t h e  n o r t h  s i d e  of  t h e  s i t e  are c l a s s e d  

2.2.4.1.2 F lo ra .  Vegetat ion growing on t h e  s i t e  is t y p i c a l  of  

that normally o c c u r r i n g  i n  t h i s  r eg ion  under similar land-use p r a c t i c e s .  

Four major v e g e t a t i o n a l  c o r n u n i t i e s  occur  on t h e  FMPC s i t e  (Figure  2-11); 

t h e s e  a r e  grazed  areas (pas tu re )  a long  t h e  east, s o u t h  and n o r t h  s i d e s ,  

mowed a r e a  a long  t h e  n o r t h e a s t  p o r t i o n s ,  wooded areas a long  t h e  stream beds 

and on t h e  n o r t h  s i d e  and forb-shrub area n e a r  Paddy’s Run and i n  tne north-  

w e s t  po r t ion .  Herbaceous v e g e t a t i o n  i n  t h e  mowed and p a s t u r e  a r e a s  is 

s i m i l a r  i n  composi t ion,  w i th  f e scue  be ing  t h e  dominant s p e c i e s .  As a r e s u l t  
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of g r a z i n g ,  t h e  v e g e t a t i o n  i n  t h e  p a s t u r e  a r e a  is normally main ta ined  a t  

a lower h e i g h t  and p l a n t  d e n s i t y  is reduced. S c a t t e r e d  trees occur  i n  t h e  

grazed areas. 

more dense  than  i n  t h e  p a s t u r e  due t o  less compaction. P o r t i o n s  of t h e  

mated areas o u t s i d e  t h e  i n n e r  f e n c e  were p lan ted  w i t h  approximate ly  131,000 

tree s e e d l i n g s  i n  1972; wh i t e  p i n e ,  Aus t r i an  p ine ,  and Norway s p r u c e  were 

used (7 ) .  

which are two f e e t  (60 cm) o r  less t a l l .  

The mowed v e g e t a t i o n  i n  t h e  c e n t r a l  p o r t i o n  of t h e  s i t e  i s  

Grass is mowed t o  reduce  compe t i t i on  among t h e  s e e d l i n g s ,  most of 

Shrub areas have as common woody s p e c i e s  b l a c k  l o c u s t ,  box-e lder ,  

wh i t e  a s h ,  b l a c k  c h e r r y ,  and dogwood; o t h e r  woody s p e c i e s  p r e s e n t  are 

l i s t e d  i n  Appendix A, Table A-1. Common f o r b s  i n  t h e s e  areas are goldenrod ,  

Queen Anne's Lace, t h i s t l e ,  and teasel. A par t i a l  l i s t  o f  t h e  herbaceous  

s p e c i e s  growing on t h e  s i t e  i s  p resen ted  i n  Appendix A, Table  A-2. 

Woodlands are of two types on t h e  s i te :  upland and r i p a r i a n .  

Upland woods are g e n e r a l l y  dominated by w h i t e  a s h  which commonly has  t h e  

l a r g e s t  i n d i v i d u a l s .  

o f  t h e  s i t e ,  most woodlands have ve ry  few l a r g e  trees, i.e.,  g r e a t e r  t h a n  

With t h e  excep t ion  of t h e  woods i n  t h e  n o r t h e a s t  p o r t i o n  

15 i n c h e s  (38 cm). Most o f  t h e  upland woods a r e  dominated by trees w i t h  

3-8 inches  (8-20 cm) s i z e  c l a s s  and have numerous s p e c i e s .  O the r  common 

tree s p e c i e s  i n ' t h e  uplands  are b l a c k  and suga r  maples,  b l a c k  l o c u s t ,  b l a c k  

wa lnu t ,  and Kentucky c o f f e e  tree. 

R ipa r i an  woods occur  i n  a narrow band a l o n g  Paddy's Run and t h e  

s torm sewer d i t c h .  The dominant and most abundant s p e c i e s  i n  t h i s  wood- 

l and  type  is t h e  sycamore. Cottonwood is t h e  second most abundant species. 

Other common s p e c i e s  p r e s e n t  i n c l u d e  b l a c k  willow, b l a c k  l o c u s t ,  and boxe lde r .  

The v e g e t a t i o n  o c c u r r i n g  on t h e  FMFC s i t e  is  t y p i c a l  of t h e  

Western Mesophytic f o r e s t  r e g i o n  as t y p i f i e d  by second growth f o r e s t  dominance 

of sycamore and wh i t e  ash.  

g r a s s l a n d s  are a l s o  t y p i c a l  

2.2.4.1.3 Fauna. 

The small woodlots w i t h  open area and main ta ined  

of t h e  r eg ion .  

Mammal popu la t ions  a t  t h e  Feed Materials 

Product ion  Center  a r e  t y p i c a l  o f  t hose  i n  southwes tern  Ohio where t h e  l a n d  

is g e n e r a l l y  open and s u b j e c t e d  t o  a g r i c u l t u r a l  p r a c t i c e s .  

s p e c i e s  of n a t i v e  mammals on t h e  s i t e  i n c l u d e  w h i t e - t a i l e d  d e e r ,  e a s t e r n  

c o t t o n t a i l ,  fox s q u i r r e l ,  e a s t e r n  chipmunk, woodchuck, and raccoon 

The most common 

(47 ) .  * ~~ ~~ ~ 

. l i s t  o f  mammal s p e c i e s  observed on the  s i t e  is i n d i c a t e d  i n  Appendix A, 
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Table  A-3. 

t h e  areas w i t h  trees and shrubs.  These areas provide  cover and denning 

areas f o r  species which o f t e n  range  i n t o  o t h e r  h a b i t a t s  du r ing  f o r a g i n g  

a c t i v i t i e s .  Deer, c o t t o n t a i l  and woodchuck i n  p a r t i c u l a r  use t h e  g ra s sy  

areas f o r  f eed ing .  The d e e r  popu la t ion  l e v e l  i n  t h e  a r e a  is low and is 

t y p i c a l  of t h i s  r eg ion  of Ohio(48); a r e g i o n a l  excep t ion  i s  t h e  M i a m i  

Whitewater F o r e s t ,  a Hamilton County, Ohio, pa rk  5 miles (8  km) southwes t  

of t h e  s i t e ,  which serves as a w i l d l i f e  s a n c t u a r y .  Rabbit p o p u l a t i o n s  

on t h e  s i te  are similar t o  those  expec ted  i n  t h e  sur rounding  area b u t  

may be s l i g h t l y  lower due t o  e x t e n s i v e  mowing o r  g raz ing  over much of t h e  

s i t e .  Average d e n s i t y  i s  probably s l i g h t l y  less than  one p e r  acre (two 

p e r  h e c t a r e )  (49). 
w i t h  t h e  woody v e g e t a t i o n .  Southwestern Ohio i s  p a r t  of t h e  primary range  

of fox  s q u i r r e l s  i n  Ohio and they are common i n  t h e  wooded areas of t h e  s i t e ;  

gray s q u i r r e l  popu la t ions  are low i n  t h i s  r e g i o n  except  i n  urban a r e a s ( 5 0 ) .  

Raccoon and skunk are mainly i n  t h e  wooded areas and a long  t h e  s t r eams  b u t  

w i l l  r ange  i n t o  t h e  open f i e l d s  i n  s e a r c h  of i n s e c t s ,  f r u i t s  and o t h e r  i t e m s  

f o r  food. 

Most o f  t h e  popu la t ions  of n a t i v e  mammals are c e n t e r e d  around 

S q u i r r e l s  and chipmunks are found p r i m a r i l y  i n  a s s o c i a t i o n  

S e v e r a l  s p e c i e s  of small mammals occur  on t h e  s i te .  Spec ie s  

expected t o  be common are white-footed mice i n  wooded and shrub  areas and 

meadow v o l e s  i n  t h e  mowed a r e a s .  Other species a n t i c i p a t e d  are t h e  s h o r t -  

t a i l e d  shrew, p r a i r i e  d e e r  mouse, and meadow jumping mouse. S e v e r a l  species 

of b a t s  can  be expec ted  t o  f o r a g e  ove r  t h e  s i t e  and some may r o o s t  i n  trees 

on t h e  s i t e .  

L ives tock  i s  pas tu red  on approximate ly  325 a c r e s  (131 ha) of t h e  

s i te .  Most of t h e  s i t e  used f o r  p a s t u r e  i s  grazed  by d a i r y  ca t t l e  excep t  f o r  

one  small area on t h e  northwest p o r t i o n  which i s  grazed by about  20 beef 

ca t t le .  

s i t e  is about  18,500 poundslcow (8,400 kglcow). This  is cons ide rab ly  

h i g h e r  than t h e  average  f o r  e i t h e r  Hamilton o r  B u t l e r  c o u n t i e s  where t h e  

averages  were 11,000 poundslcow (4,987 kglcow) and 12,280 poundslcow 

(4,475 kglcow), r e s p e c t i v e l y  . 

Average annua l  mi lk  p roduc t ion  from t h e  ca t t le  pas tu red  on t h e  

( 5 1 )  

Bird  popu la t ions  i n  t h e  area of t h e  FMPC s i t e  are d i v e r s e  and 

species change s e a s o n a l l y  (Appendix A, Table A-4). A t o t a l  of 50 d i f f e r e n t  
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s p e c i e s  have been recorded  d u r i n g  summer surveys  on t h e  FMPC s i te ,  inc lud -  

i n g  39 d u r i n g  breeding  b i r d  su rveys  (Appendix A, T a b l e s  A-5 and A-6). 

Spec ie s  judged t o  be ve ry  common based on t h e  number observed d u r i n g  t h e  

r o a d s i d e  survey  were t h e  American rob in ,  house sparrow, e a s t e r n  meadowlark, 

and i n d i g o  bunt ing .  Three s p e c i e s ,  t h e  chimney s w i f t ,  common f l i c k e r ,  and 

common g r a c k l e ,  were cons ide rab ly  less  numerous than expec ted  based on t h e i r  

relative abundance in t h e  Hamilton County P a r t  Dis t r ic t  . ( 3 2 )  

Surveys i n d i c a t e d  t h e  most numerous b i r d s  a s s o c i a t e d  w i t h  each 

o f  t h e  f o u r  h a b i t a t  t ypes .  The most abundant s p e c i e s  recorded  on grazed  

p a s t u r e  t r a n s e c t s  were s t a r l i n g s  and e a s t e r n  meadowlarks. 

sparrows and e a s t e r n  meadowlarks were t h e  most prominent s p e c i e s  i n  t h e  

weedy f i e l d s  p l an ted  wi th  small c o n i f e r s .  F i e l d s  overgrown w i t h  weeds, 

sh rubs ,  and young trees suppor ted  r e l a t i v e l y  h igh  numbers of g ray  c a t b i r d s ,  

American go ld f inch ,  and f i e l d  sparrows. The mature r i p a r i a n  woods a long  

Paddy's Run provided h a b i t a t  f o r  t h e  g r e a t e s t  number of s p e c i e s ( 3 0 ) .  

s t a r l i n g  was by f a r  t h e  most n h e r o u s  s p e c i e s  i n  t h i s  r i p a r i a n  h a b i t a t ,  

b u t ' t h e  woods a long  t h e  stream a l s o  had f a i r  numbers of common crows, 

c a r d i n a l s ,  and ind igo  bunt ings .  

Grasshopper 

The 

One s p e c i e s ,  t h e  grasshopper  sparrow, was much more numerous i n  

t h e  weed-and-small-conifer t r a n s e c t s  than expected based on t h e  abundance 

of t h a t  s p e c i e s  i n  t h e  Hamilton County, Ohio, Park  District ( 3 2 ) .  

s p e c i e s  h a s  shown r e c e n t  d e c r e a s e s  i n  popu la t ions  throughout  t h e  s t a t e  . 
This  

( 5 2 )  

A few o rcha rd  o r i o l e s  were observed i n  t h e  weed-shrub-tree t r an -  

s e c t s .  

f a i r l y  common i n  t h e  Hamilton County Park D i s t r i c t  

This  s p e c i e s  i s  cons ide red  r a r e  i n  Ohio (52)  bu t  is r e p o r t e d l y  
( 3 2 )  . 

R e p t i l e  and amphibian popu la t ions  on t h e  s i t e  appear  t o  b e  low 

due t o  g raz ing  o r  mowing of much of t h e  area. 

p r e s e n t  w i l l  occur  p r i m a r i l y  i n  t h e  woods, a long  t h e  stream and t h e  small 

pond on t h e  s o u t h  wide. The only  h e r p e t i l e s  observed were t h e  box t u r t l e  

nea r  a wooded area and t a d p o l e s  i n  a small pond. Few t u r t l e s ,  excep t  

t h e  box t u r t l e ,  o r  salamanders are t o  be expected because  of t h e  d ry  upland 

h a b i t a t  and t h e  i n t e r m i t t e n t  n a t u r e  of t h e  streams on s i t e .  T u r t l e s  

a r e  p r e s e n t  i n  the  Great M i a m i  River .  Species of  amphibians one may 

Most o f  t h e s e  an imals  
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expec t  t o  encounter  on t h e  s i t e  i n c l u d e  American toad,  Fowler 's  t oad ,  

- s p r i n g  -peeper,  green-frog, - leopard- frog-and pickerel-f-rog;- snakes-expected - - - - - ~- 
- - _ .  - - .. _ .  

t o  be p r e s e n t  i n c l u d e  t h e  b l ack  snake,  e a s t e r n  g a r t e r  snake,  and n o r t h e r n  

water snake (Appendix A, Tables A-7 and A-8). 

2.2.4.2 Aquatic Ecosystems. 

2.2.4.2.1 Benthic Macro inve r t eb ra t e s .  A t o t a l  o f  19 s p e c i e s  o f  

b e n t h i c  organisms have been c o l l e c t e d  from th'e upstream p o r t i o n  o f  Paddy's 

Run (F igu re  2-12), Appendix A, Table A-9, an  i n t e r m i t t e n t  s t r eam on t h e  west 

s i d e  of t h e  s i t e ( 4 1 ) .  

u s u a l l y  dry.  The dominant organism w a s  a c a d d i s f l y  larva, Cheumatopsyche s p .  

R e l a t i v e l y  l a r g e  numbers of c a d d i s f l i e s ,  Hydropsyche s p .  and Chimarra s p . ,  

were a l s o  p r e s e n t  i n  t h e  c o l l e c t i o n s .  The remainder of t h e  samples  were 

comprised of mainly s i x  s p e c i e s  of midge l a r v a e ,  a mayfly larva, Baetis s p . ,  

two types  of water b e e t l e s ,  and a s p e c i e s  of c r a y f i s h .  Spec ie s  d i v e r s i t i e s ,  

c a l c u l a t e d  acco rd ing  t o  t h e  Shannon-Weaver index,  were not  ve ry  h igh .  These 

v a l u e s  f a l l  w i t h i n  t h e  range  i n d i c a t i v e  of i n t e r m e d i a t e  stream q u a l i t y  . 

Most of t h e  s t r eam bed on t h e  p l a n t  p r o p e r t y  is 

(33)  

I n v e r t e b r a t e s  have a l s o  been sampled i n  t h e  Great M i a m i  River  

upstream and downstream from t h e  p l a n t  o u t f a l l  ( s e e  F igu re  2-13). 

samples were c o l l e c t e d  ove r  t h r e e  types  of ~ u b s t r a t e ' ~ ' ) .  

areas i n  t h e  r i v e r  suppor t  l u s h  growths o f  a q u a t i c  macrophytes. Samples 

were a l s o  c o l l e c t e d  over  Cladophora beds and ove r  sand-gravel a t  a l l  t h r e e  

l o c a t i o n s .  A t h i r d  sample a r e a  w a s  ove r  one of s e v e r a l  a v a i l a b l e  p l a n t  

types--Potamogeton c r i s p u s  ( c u r l y  pondweed), Potamogeton s p .  ( ano the r  t y p e  

of pondweed), and Myriophyllum s p .  (water m i l f o i l ) .  

The 

The r i f f l e  

I n  a l l  c a s e s ,  samples  t aken  over  t h e  plant-covered s u b s t r a t e s  

con ta ined  l a r g e r  numbers of i n d i v i d u a l s  (Appendix A, Table A-10). Potamopeton 

spp. and Myriophyllum s p .  appeared t o  suppor t  s l i g h t l y  more organisms than  

d i d  t h e  Cladophora  

C o l l e c t i o n s  made upstream and downstream of t h e  p l a n t  o u t f a l l  

appeared ve ry  similar i n  numbers of s p e c i e s ,  s p e c i e s  composition, and 

species d i v e r s i t y .  A t o t a l  of 19 species were c o l l e c t e d .  T h i r t e e n  s p e c i e s  

were c o l l e c t e d  upstream of t h e  p l a n t  o u t f a l l ;  18 s p e c i e s  were c o l l e c t e d  
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FIGURE 2-12. AQUATIC BIOTA SAMPLING LOCATIONS I N  THE VICINITY 
OF THE FMPC PLANT SITE 
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downstream. The dominant organisms i n  a l l  c o l l e c t i o n s  were c a d d i s f l y  and 
----- -- - - --- --__-___ -_ __ _ _ ~  -I .. ." .. - - .- . -. - - _ _  midge larvae.. . .Five. s p e c i e s  were- c o l l e c t q d  _do.t~nstream.which._w.ere. n o t  found-. ~ - - .: 

upstream. However, t h e s e  organisms were c o l l e c t e d  i n  very  small numbers. 

Spec ie s  d i v e r s i t i e s  a t  bo th  upstream and downstream l o c a t i o n s  
(53)  are w i t h i n  r anges  i n d i c a t i v e  of i n t e r m e d i a t e  t o  good b i o l o g i c a l  q u a l i t y  . 
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2.2.4.2.2 F i sh .  F i s h  c o l l e c t i o n s  from Paddy's Run con ta ined  a 

t o t a l  of n i n e  s p e c i e s  of f i s h ( 4 7 ) .  

abundance i s  p resen ted  i n  Appendix A,  Table  A-11. The two dominant s p e c i e s ,  

c r e e k  chub and o r a n g e t h r o a t  d a r t e r ,  occu r red  i n  l a r g e  numbers. The p resence  

of l a r g e  numbers of f i s h  and t h e  occur rence  of a v a r i e t y  o f  s p e c i e s  i n d i c a t e s  

t h a t  Paddy's Run is a f a i r l y  c l e a n  water stream. 

ca t t l e  may a l te r  stream morphology somewhat and add e x c e s s i v e  n u t r i e n t s ;  

however, t h e s e  c o n d i t i o n s  do n o t  appear  t o  a f f e c t  t h e  f i s h  popu la t ions  

i n  t h i s  area of t h e  stream. 

A l i s t  of t h e s e  s p e c i e s  and t h e i r  r e l a t i v e  

The presence  of g r a z i n g  

F i s h  c o l l e c t i o n s  from t h e  Grea t  M i a m i  River nea r  t h e  FMPC o u t f a l l  

A l i s t  
s 

con ta ined  1 6  s p e c i e s ;  1 4  were c o l l e c t e d  upstream and 15 downstream. 

of t h e  f i s h  s p e c i e s  c o l l e c t e d  is p resen ted  i n  Appendix A, Table  A-12. The 

river ca rpsucke r  w a s  found upstream b u t  n o t  downstream; however, on ly  two 

specimens were c o l l e c t e d .  S i m i l a r l y ,  t h e  two s p e c i e s  (longnose ga r  and orange- 

t h r o a t  d a r t e r )  c o l l e c t e d  downstream and no t  upstream were each r e p r e s e n t e d  

by a s i n g l e  specimen . (47) 

F i s h  popu la t ions  i n  both  t h e s e  areas were q u i t e  similar. The 

s p o t f i n  s h i n e r  was t h e  dominant f o r a g e  f i s h  i n  upstream and downstream 

areas. 

b u t  occur red  i n  bo th  zones sampled. 

The g reen  s u n f i s h  and b l u e g i l l  were t h e  only s p o r t  f i s h  c o l l e c t e d  

While similar s p e c i e s  and numbers o f  f i s h e s  were c o l l e c t e d  above 

and below t h e  p l a n t  d i s c h a r g e ,  t h e  n e a r  t o t a l  absence  of d a r t e r s  (a c l e a n  

water r i f f l e  s p e c i e s )  and s p o r t  f i s h  ( b a s s ,  c a t f i s h ,  bu l lhead  and s u n f i s h )  

i n d i c a t e s  t h e  Great Miami River  has  been envi ronmenta l ly  s t r e s s e d .  The 
( 5 4 )  l a r g e ,  wide r i f f l e  areas should be i n h a b i t e d  by s e v e r a l  d a r t e r  s p e c i e s  . 

The t u r b i d  water and s i l t a t i o n  ove r  t h e  bottom s u b s t r a t e s  may have an 

adve r se  e f f e c t  on d a r t e r  popu la t ions  i n  t h i s  a r e a .  The l a c k  of c o v e r ,  

such a s  dead trees, brush,  rock  ou tages ,  and undercut  banks, may p a r t i a l l y  

e x p l a i n  t h e  absence  o f  s p o r t  f i s h  i n  t h i s  a r e a .  
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2.2.4.3 Threatened and Endangered Spec ies .  No s p e c i e s  of 

v e g e t a t i o n  inc luded  on t h e  proposed f e d e r a l  l i s t  of  endangered o r  t h rea t ened  

p l a n t s  ( 5 5 )  is known t o  e x i s t  on t h e  F W C  s i t e .  

t h e  s i t e  (e.g. ,  g r a z i n g  and mowing) w i l l  act  t o  reduce  t h e  l i k e l i h o o d  of any 

occur r ing .  

and t h e  United S t a t e s  (57 )  governments have ranges which inc lude  t h e  FMPC 

s i te .  These are t h e  bobcat ,  r i v e r  o t t e r ,  and Ind iana  b a t .  A l l  t h r e e  are 

l i s t e d  by Ohio; on ly  t h e  Ind iana  b a t  is on t h e  U.S. endangered l i s t .  Ne i the r  

t h e  o t t e r  o r  t h e  bobca t  i s  t o  be expected i n  t h e  r eg ion  due t o  l a c k  of 

s u i t a b l e  h a b i t a t .  There is  a s l i g h t  p o s s i b i l i t y  t h a t  t h e  b a t  may a t  some t i m e  

pas s  ove r  t h e  s i te  dur ing  migra tory  o r  feeding  ac t iv i t ies .  There are n o t  

s u i t a b l e  l o c a t i o n s  on t h e  s i t e  f o r  t h e  b a t s  t o  use  as r o o s t i n g  o r  r e s t i n g  

a r e a s  as they r e q u i r e  caves. 

Curren t  l a n d  p r a c t i c e s  on 

( 5 6 )  Three s p e c i e s  o f  mammals c l a s s i f i e d  as endangered by t h e  Ohio 

No f e d e r a l  o r  s t a t e  th rea t ened  o r  endangered b i r d  s p e c i e s  were 

observed on t h e  s i t e  dur ing  t h e  two days of  su rveys  i n  June.  ' I n  f a c t ,  

h a b i t a t s  a v a i l a b l e  on t h e  proper ty  a r e  no t  s u i t a b l e  as b reed ing  o r  over- 

w i n t e r i n g  h a b i t a t  f o r  any of  t h e  f e d e r a l l y  th rea t ened  o r  endangered b i r d  

s p e c i e s  known t o  occur  i n  Ohio. Although only  remotely p o s s i b l e ,  one or  

more of t h e  Seven s p e c i e s  of b i r d s  cons idered  endangered i n  Ohio (56) could 

s t o p  b r i e f l y  on t h e  p rope r ty  du r ing  migra t ion .  One of t h e s e  seven s p e c i e s ,  

t h e  upland sandp ipe r ,  i s  a b i r d  of open p a s t u r e s  t h a t  has  been r a r e l y  seen  

du r ing  t h e  summer i n  t h e  Hamilton County Park District  (32)  and could p o s s i b l y  

occur  i n  t h e  p a s t u r e  on t h e  s i t e .  

o r  s ta te  ( 5 6 )  l ists  a r e  known o r  expected t o  occur  on t h e  F'MPC s i t e  o r  i n  

t h e  l o c a l  s t r e t c h e s  of  t h e  Great M i a m i  River  due t o  t h e  i n t e r m i t t e n t  n a t u r e  

of Paddy's Run and t o  degraded s t a t e  of t h e  r i v e r .  

(57 1 No th rea t ened  o r  endangered s p e c i e s  of  f i s h  on e i t h e r  t h e  f e d e r a l  

2 . 2 . 5  Socioeconomic E f f e c t s ,  Local Communities 

The FMPC is  a major employer i n  t h e  area, p rov id ing  j o b s  f o r  572 

employees. A s  of September, 1980, employment r eco rds  showed 182 p r o f e s s i o n a l  

and a d m i n i s t r a t i v e  personnel ,  257 product ion  and r e l a t e d  pe r sonne l ,  90 
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t e c h n i c a l  and c l e r i c a l  pe r sonne l ,  and 43 s e r v i c e  pe r sonne l ,  f o r  a t o t a l  

of 572. The t o t a l  p l a n t  p a y r o l l  1979 was $9,408,793.. - 
- - -  - - _ _ _ _  - - - . ~ 

I n  1979, o r d e r s  were placed wi th  over- 600 l o c a l  bus iness  f i r m s  

and manufac turers .  The v a l u e  of l o c a l  o r d e r s  exceeds 2.4 m i l l i o n  d o l l a r s  

annua l ly .  

annua l ly .  

The t o t a l  va lue  of o r d e r s  p laced  i s  ove r  6.7 m i l l i o n  d o l l a r s  I 
I 
I 
1 
I 

FMET employees par t ic ipa te  i n  community services wi th  c o n t r i -  

b u t i o n s  t o  United Appeal of n e a r l y  $20,200 i n  1979, w i th  o t h e r  c o n t r i b u t i o n s  

by d i r e c t  i n d i v i d u a l  dona t ions .  

(Hamilton, Ohio) w i th  t h r e e  NLCO employee counse lo r s .  

The p l a n t  sponsors  J u n i o r  Achievement 

The i m p a c t  of t h e  F'MPC on l o c a l  c o r n u n i t i e s  i s  summarized 

below: 

(a) 

(b) The t o t a l  annual  p a y r o l l  f o r  1979 was 9.4 

The p l a n t  provides  employment f o r  572 people  

m i l l i o n  d o l l a r s  

( c )  Orders  were p laced  wi th  ove r  600 l o c a l  bus iness  4 

f i r m s  i n  1979, t o t a l i n g  approximate ly  2.4 m i l l i o n  

d o l l a r s .  

The company and i t s  employees made dona t ions  of money 

and manpower t o  l o c a l  s e r v i c e  and c h a r i t a b l e  

o r g a n i z a t i o n s .  

. (d)  

There a r e  two l a r g e  conso l ida t ed  p u b l i c  s choo l  sys tems i n  t h e  

near v i c i n i t y  o f  t h e  p l a n t  s i t e .  The Ross Local School District has  f o u r  

s c h o o l s ,  about  f o u r  miles t o  t h e  n o r t h e a s t .  T o t a l  enro l lment  is 2700. 

The Southwest Local School D i s t r i c t  has seven s c h o o l s  t o  t h e  s o u t h  and west 

of t h e  p l a n t .  The t o t a l  enro l lment  o f  t h e s e  s c h o o l s  i n  1979-1980 w a s  3100. 

Because t h e  FMPC is a government-owned f a c i l i t y ,  no l and  t axes  are pa id  t o  

t h e  c o u n t i e s .  

based on t h e  number of " federa l ly-connec ted  pup i l s "  i n  r e l a t i o n  t o  t h e  p l a n t .  

However, l o c a l  school  boards  do r e c e i v e  funds from government 
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3.0 POTENTIAL ENVIRONMENTAL IMPACTS 

-- - . _ _ _ _  ~ _ _  
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on t h e  env i rons .  Cons t ruc t ion  a c t i v i t i e s ,  e f f l u e n t s ,  and p o t e n t i a l  

1 

a c c i d e n t s  are d i s c u s s e d .  

3.1 Cons t ruc t ion  

No c o n s t r u c t i o n  is  c u r r e n t l y  t a k i n g  place a t  t h e  FMF'C p l a n t  t h a t  . 
has p o t e n t i a l  f o r  s i g n i f i c a n t  environmental  impact and no major c o n s t r u c t i o n  

a c t i v i t y  is c u r r e n t l y  be ing  planned. 

3.2 Opera t ions  Impacts 

3.2.1 Non-Radioac t ive Releases 1 

I 
1 
I 
I 
I 
8 
B 

The levels of a l l  t h e  a i r b o r n e  contaminants  are below t h e  ap- 

p l i c a b l e  s ta te  s t a n d a r d s  a t  t h e  FMPC boundary (see Table  2-9). 

emiss ions  from t h e  steam p l a n t  s t a c k  a r e  c o n t r o l l e d  by e l e c t r o s t a t i c  pre-  

c i p i t a t o r s .  

low s u l f u r  c o a l .  

P a r t i c u l a t e  

S u l f u r  d i o x i d e  l e v e l s  are c u r r e n t l y  be ing  c o n t r o l l e d  by burn ing  

Liquid e f f l u e n t s  t r a n s p o r t  s e v e r a l  o r g a n i c  and ino rgan ic  compounds 
I %  

beyond t h e  boundar ies  of t h e  FMPC. 

s a n i t a r y  sewage and s u r f a c e  water runof f .  

and t h e i r  1979 c o n c e n t r a t i o n s  i s  shown i n  Appendix B, Table  B-5. 
suspended s o l i d  l e v e l s  i n  t h e  s torm sewer o u t f a l l  may o c c a s i o n a l l y  be h igh  

d u r i n g  p e r i o d s  of heavy r a i n f a l l  when s u r f a c e  runoff  t r a n s p o r t s  s o i l  p a r t i c l e s  

i n t o  t h e  sewers. FMPC o p e r a t i o n s  do no t  cause  any s t a n d a r d s  t o  b e  exceeded 

i n  t h e  r i v e r .  

These o r i g i n a t e  i n  t h e  p roduc t ion  p l a n t s ,  

A l i s t  of monitored parameters  

The 

As a r e s u l t  of t h e  c u r r e n t  waste management p o l i c i e s  a t  t h e  FMPC, 

o p e r a t i o n s  of t h e  p l a n t  have no s i g n i f i c a n t  impacts  upon t h e  sur rounding  

a r e a .  
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3.2.2 Rad ioac t ive  Releases 

Radionucl ides  are r e l e a s e d  from t h e  p l a n t  i n  b o t h  a i r  and water.’ 

The a i r  contaminants  are thorium and uranium i n  p a r t i c u l a t e s  which e scape  

from t h e  p l a n t .  A l l  b u i l d i n g s  are v e n t i l a t e d  and t h e  a i r  f i l t e r e d  b e f o r e  

d i scha rge ;  t h e  f i l t e r s  have an e f f i c i e n c y  g r e a t e r  t han  99 p e r c e n t .  

c e n t r a t i o n s  o f  t h e s e  e lements  are less than  one p e r c e n t  of t h e  s t a n d a r d  

and r e s u l t s  of a n a l y s e s  f o r  a lpha  and b e t a  r a d i o a c t i v i t y  i n  1979 are  

p resen ted  i n  Appendix C, Table  C-3. 

Con- 

Liquid  e f f l u e n t s  c o n t a i n  t r a c e s  of 11 r a d i o n u c l i d e s  ( s e e  

Appendix C, Table  C - 5 ) .  These come from t h e  v a r i o u s  p l a n t s  e f f l u e n t s ,  

par t ic les  washed i n t o  t h e  sewage s y s t e m s  from l aundry  and c l e a n i n g  p rocedures ;  

s u r f a c e  runof f  t r a n s p o r t s  some p a r t i c u l a t e s  i n t o  t h e  s to rm sewer s y s t e m  

whi l e  o t h e r  small amounts may e n t e r  t h e  l o c a l  streams. Q u a n t i t i e s  e n t e r i n g  

t h e  streams and stream l e v e l s  a r e  w e l l  below t h e  minimum l e v e l s  for un- 

r e s t r i c t e d  p u b l i c  u se  and are expec ted  t o  remain so. 

3.3 Accidents  

ZY 

V o l a t i l e  r a d i o a c t i v e  compounds a r e  n o t  used o r  produced a t  t h e  

FMPC $nd i t  is  n o t  l i k e l y  t h a t  an a c c i d e n t  i n v o l v i n g  r a d i o n u c l i d e s  would 

have any s i g n i f i c a n t  o f f s i t e  consequences.  

-.._ 

I n  a wors t  case a c c i d e n t ,  an a c c i d e n t a l  release o f  hydrogen 

f l u o r i d e  could  produce o f f s i t e  c o n c e n t r a t i o n s  h igh  enough t o  cause  some 

e f f e c t  i n  humans. The e f f e c t s  o f f s i t e  would depend on t h e  r e l e a s e  r a t e  

and t h e  t o t a l  q u a n t i t y  r e l e a s e d .  I t  i s  l i k e l y  t h a t  o f f s i t e  c o n c e n t r a t i o n s  

would n o t  exceed a l e v e l  which could be t o l e r a t e d  f o r  a s h o r t  pe r iod  . 
Vege ta t ion  i n  t h e  immediate r e l e a s e  a r e a  could be a d v e r s e l y  a f f e c t e d .  

t r a n s i e n t  e f f e c t  would be expected i f  a release r e s u l t e d  i n  a h igh  f l u o r i d e  

c o n c e n t r a t i o n  be ing  d ischarged  t o  t h e  Grea t  M i a m i  River .  However, f a c i l i t i e s  

f o r  s p i l l  p r e v e n t i o n  and flow d i v e r s i o n  would p rov ide  good c o n t r o l  of l eaked  

(58)  

A 

chemicals.  P l a n t  emergency procedures  e x i s t  t o  c o n t r o l  such an  a c c i d e n t  

and p l a n s  t o  minimize exposure and damage have been e s t a b l i s h e d .  
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4. COORDINATION WITH FEDERAL, STATE, LOCAL OR REGIONAL PLANS 
. - __ - - - _ _  _ -  - _ _  _ _ _  - - - - - - _ _  - -  _ _  

- -  - . .  

4.1 Current Operations 

The land areas of Hamilton and Butler counties where the FMPC 

plant is located is not presently zoned so there are no land-use plans 
and no restrictions on land use exist in the immediate vicinity. 

nearby urban areas of Cincinnati and Hamilton do have land-use restric- 

tions but they do not extend to the rural FMFC site. 

I 
I 
I 
1 

The 

Federal and state air and water pollution control guidelines 

encompass the FMPC plant and its emissions and effluents along with DOE 

guidelines for radioactive discharges and EPA regulations of hazardous 
wastes. The FMPC cooperates to the fullest extent possible in complying 

with the various agencies' plans for reducing environmental pollutants. + 

4 . 2  Decommissioning 

In response to recent public and Congressional interest in the 

decommissioning of nuclear facilities in general, a DOE-wide decontamina- 
tionldecommissioning planning system is being established. As an initial -. 
step, a comprehensive data base on all DOE-owned contaminated sites is 

being prepared. After completion of the data base, specific decommissioning 

plans will be developed for each site with first priority given to those 

which are now considered to be excess, followed by those which are expected 

to become excess in,the near future. Lower priority will be given to 
facilities such as FMPC which are not expected to become excess for a 

significant period of time. 

The decommissioning plan will quantify the decontamination and 

associated work required to render the site suitable for both restricted 

and unrestricted uses. Prior to actual decommissioning, the plan will be 
reviewed on the basis of the proposed use or disposition of the site and 
revised accordingly. In addition, any significant change in the activities 



I 

4-  2 

at the site or any transfer of the propel;ty to the private sector would 
require preparation of an Environmental Assessment in accordance with 

the National Environmental Policy Act. This Assessment would specifi- 

cally address the decontamination work to be performed, the levels of 
contamination expected to remain and the effects of this residual con- 

tamination on the future usefulness of the site. The results of this 

Assessment would be utilized to determine the need for preparation of an 

Environmental Impact Statement for the proposed action. 

I 
I 
I 

I 
1 
I 
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APPENDIX A 
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TABLE A - 1 .  TREE AND SHRUB SPECIES RECORDED 
ON THE FMPC  SITE(^) 

Common Kame 

White P ine  
Aus t r i an  Pine 
Somay  Spruce 
Eas t e rn  Red Cedar 
Black Willow 
Cottonwood 
Black Walnut 

' Shagbark liickory 
P ignut  llickory 
Gray Birch 
Chinkapin Oak 
White Oak 
Swamp White Oak 
Northern Red Oak 
Shumard Oak 
Sh ing le  Oak 
American E l m  
S l i p p e r y  E l m  
Rock E l m  

, Hackberry 
Pawpaw 
American Sycamore 
Black Cherry 
Eas t e rn  Redbud 
Kentucky Coffee Tree 
Honey Locust 
Black Locust 
A i l an thus  
Sumac 
Sugar Maple 
Black Plaple 
S i l v e r  Maple 
Box e 1 d e t  
Buckeye 
Gray-s t e m c d  Dogwood 
Roughleaf Dogwood 
White Ash 

S c i e n t i f i c  Name 

Pinus s t robus  - Pinus n i g r a  
. Picea  exce l sa  

Jun ipe rus  v i r g i n i a n a  

- 
- 
S a l i x  n i g r a  
Populus d e l t o i d e s  
- 
Jug lans  n i g r a  
Carya ovata 
Carya glabrn 
Betula P o p u l i f o G  
Qucrcus muchlenbergii  
Quercus a l b a  
Quercus michauxi i  
Quercus rub ra  
Quercus shumardii  
guercus  i m b r i c a r i a  
Ulmus americana 
Ulmus rubra 
U lmus t homa s i i 
Cel t i s  o c c i d e n t a l i s  
Asimina t r i l o b a  
P la tanus  o c c i d e n t a l i s  
Prunus s e r o t i n a  

- -- - - 

Cerc i s  canadcnsi s 
Gymnocladus d i o i c u s  -~ 
G led i t s i o  t r i a c a n  tlios 
Robinia pseudoacacia 
Ai lan thus  a 1  t i s s ima  - Rhus sp. 
A s  saccharum 
Acer nierum 
Acer saccharinum 
A s  negundo 
Aesculus sp.  
Cornus racemosa 
Cornus drummondii 
F r a s i nu s anic r i c alia 

D 
I 
I 
I 

I 
1 
I 
1 
8 
I 
I (")Source: Reference 1. 

~ 
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TABLE A- 2 .  HERBACEOUS VEGI:TATION RECORDED OX TllE 
FMPC S I T E ,  JULY 1977(") 

Common Name Scientific Name 

Festuca sp. Fescue 
Asparagus Aspararus officinalis 
Curly Dock Rurncx crispus 
Pigwcc d Chcnopodium sp. 
Pokewecd -Phytolacca americana 
Blackberry Rubus sp. 
Red Clover Trifolium pratense 

Rhus radicanus Poison Ivy - 
Vi tis r o t uiid i f o 1 i a Grape - 
Daucus carota Queen Anne's Lace -- 

Golden Alexander Taenidia inteqerrina 
Cow Parsnip Heracleum lanatun 
Milkweed Asclepias sp. 
Morning Glory Ipomoea purpurca 
Plantain Plantago sp. 
Elderberry Sambucus canadcnsis 
Teasil Dipsacus svlvestris 
Ra gwecd Ambrosia artcmisiifolia 
Chicory Cichorium intybus 
Thistle Carduus sp. 
Joe-pye -weed Eupatorium sp. 
Daisy Fleabane Erigeron annuus 
Goldenrod Solidaqo sp. 
Compass Plant Silphinium laciniatum 
Black-eyed Susan Rudbeckia hirta 

(a)Source: Reference 1. 
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TABLE A-3 .  &UDfALs WIIOSE MNGE 1NCLUI)I:S THE 
* 

FEED MATERIALS PRODUCTION CENTER(‘) 

’ Didelphis  v i r g i n i a n a  Opossum (b 1 
-- Sorex c ine reus  

B l a r i n a  brcvicauda‘  

Masked shrew 

Shor t -  t a i l e d  shrew 

Least shrew C r y p t o t i s  p a r v a  

Eas te rn  mole Scalopus aqua t i cus  
L i t t l e  brown myotis  

Keen’s myotis  Mvotis k e e n i i  

S i l v e r - h a i r e d  b a t  

Eas te rn  p i p i s t r e l i e  P i p i s t r e l l u s  sub f l avus  

Big brown b a t  Eptes icus  fuscus 

Red ba t  Las iurus  b o r e a l i s  - Lasiurus  c i n e r e u s  Hoary b a t  

Evening b a t  Nyc t iceius  humeral is  

Sy lv i l anus  f l o r i d a n u s  (b) Eas te rn  c o t t o n t a i l  

Tamias s t r i a t u s  

Mannota monax 

Sc iu rus  c a r o l i n e n s i s  

Sc iu rus  n i g c r  

- 
Myot is  l u c i  fugus 

Myotis s o d n l i s  

Lasionyc t cr i s  noc t ivaaaus  

Indiana  myotis  (c sa) 

u -  

Eas te rn  chipmunk (b 1 
Wood chuck (b 1 
Gray s q u i r r e l  (b 1 
Fox s q u i r r e l  (b 1 

-- -- - 
Southern f l y i n g  s q u i r r e l  Glaucomys volans  
Beaver - Castor  canndcnsis  
Eas t e rn  ha rves t  mouse 

P r a i r i e  d e e r  mouse 

White-footed mouse 

Meadow v o l e  Microtus  Pcnnsylvanicus 

P r a i r i e  vo le  - Microtus  ochrogas te r  

P ine  vo le  Microtus  pinetorum - Ond a t r a z i b e t 11 icu s Mus k r a  t (b ) 

S ynapt omys cooper i  Southern bog lemming 

- Mus m u s c ~ ~ l u s  ilouse mouse 

Rei throdon t omys humu I i s  

Pe rmvscus  manicula tus  b a i r d i i  

Pe r  o m ~  s cu s 1 eu c opus 
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TARE A - 3 .  (Contiiiucd) 

Norway ra t  R a t t u s  no rveg icus  

Meadow jumping mouse 

Red fox(b) 

Gray fox Uracyon c i n e r o a r g e n t e u s  

Raccoon (b 1 Procyon l o t o r  

Long- t a i l e d  weasel Muste la  f r e n a t a  

Mink(") Muste la  v ison  

S t r i p e d  skunk (b 1 
Rive r  o t t c r  (c)  

W h i t e - t a i l e d  d e c r  (I> ) 

Zapus huds on i u s  

Vulpes vulpes  

Meph i t i s  m e p h i t i s  

Lon t ra  canadrns i  s 

1,ynx r u  fus 

Odocoi lcus v i r g i n i a n u s  

BohcaL (i') 

(a)Sources: References  1, 2 ,  3,  and 4. 

(b)Observed on t h e  s i te .  

("Listed as Endangered by S t a t e  of Ohio. 

( d ) L i s t e d  as Endangered by U.S. F i s h  and W i l d l i f e .  

a 
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T A B U  A - 4 .  BIRDS OF SOUTlRJESTERN 01110 
0 
I 

cannon Loon 
Red- throated Loon 
Holboel l ' s  Grcbe 
Horned Grebe 
P ied -b i l l ed  Grebe 
Whitc Pel ican 
Double- c r e s  ted Cormorant 
Great Blue Heron 
Great Egret 
Snowy Egret 
L i t t l e  Blue Heron 
Green Heron 
Black-crowned Night Heron 
Yellow-crowned Night Heron 
American B i t t e r n  
Least  E i t  t e r n  
Mute Swan 
Whist 1 ing  Swan 
Canada Goose 
American Brant I 

White- f ronted Goose 
Snow Goose 
Mallard 
Black Duck 
Gadwall 
P i n t a i l  
Green-winged Teal 
Blue-winged Teal 
American Wigeon 
Northern Shovel l e t  
Wood Duck 
Redhead 
Ring-necked Duck 
Canvasback 
Greater  Scaup Duck 
Lesser  Scaup Duck 
American Goldeneye 
Bufflehcad 
0 ldsquaw 
White-winged Scoter  
Ruddy Duck 
Hooded Merganser 
bmcric an Mcrgans cr 
Rcd-breasted Nerganser 
Turkey Vulture 

Black Vulture 
Goshawk 
Sharp- shinned Hawk 
Cooper's Hawk 
Red- t a i l e d  Hawk 
Red- shouldcrcd llawk 
Broad-winged Hawk 
Rough-leggcd Hawk 
Golden Eagle 
Bald Eagle 
Marsh Hawk 
Osprey 
Peregrine Falcon 
Merl in  
American K e s t r e l  
Ruffed Grouse 
Bob- white 
Ring-necked Pheasant 
Sandh i l l  Crane 
King R a i l  
Virginia  Rail 
Sora 
Flor ida G& 11 i n u l e  
American Coot 
Piping Plover 
Semipalmated Plover  
K i l l d e e r  
Golden Plover 
Black-bell ied Plover 
Ruddy Turnstone 
American Woodcock 
Cannon Snipe 
Upland Plovcr 
Spottcd Sandpiper 
S o l i t a r y  Sandpiper 
Greater  Yellowlegs 

.Lesser Yellowlegs 
Pec to ra l  Sandpiper 
White-rumpcd Sandpiper 
Ba i rd ' s  Sandpiper 
Least  sandpiper 
Red-backed Sandpiper 
Eastern Dowitcher 
S t i l t  Sandpiper 
Scmiplammared Sandpiper 

I 
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TABLE A - 4 .  (Continucd) 

.~~ 

. . . . . . . - I 
I " 
I 
I 
I 
I 
I m  
I 
I 
I 
1 
I 
I 
I 

Western Sandpiper  Bank Swallow 
Buf f -b reas t ed  Sandpiper  Rough-winged Swallow 
H e r r i n g  Gu l l  Barn Swallow 
R i n g - b i l l e d  G u l l  C l i f f  Swallow 
Bonapa r t e ' s  G u l l  P u r p l e  Mar t in  
F o r s t e r ' s  Tern  Blue  Jay  
Common Tern Crow 
L c a s t  Tern C a r o l i n a  Chickadcc 
Caspian l'crn Tuf ted  Ti  tinousc 
Il lack Tern Whi te -breas ted  Nuthatcli 
Rock Dove Red-breasted Nutha tch  
Mourning Dove Brown Creeper 
Ye l l o w  b i 1 l e d  Cuckoo 
B l a c k - b i l l e d  Cuckoo Winter  Wren 
Barn O w l  Bewick's Wren 
Sc reech  O w l  C a r o l i n a  Wren 
Great Horned O w l  
Snowy O w l  S h o r t - b i l l e d  Marsh Wren 
Bar red  O w l  Mockingbird 
Long- ea red  O w l  Gray C a t b i r d  
Shor t -  e a r e d  O w l  Brown Thrasher  

House Wren 

Long-bi l led  Marsh Wren 

Saw- whet 0 w 1 
Whip- poor- w i l l  
Night hawk 
Chimney S w i f t  
Ruby- t h r o a t e d  Hummingbird 
B e l t e d  K i n g f i s h e r  
Common Fl ic lccr  
P i l e a t e d  Woodpecker 
Red-be l l i ed  Woodpccker 
Red-headed Woodpecker 
Yellow- b e l l i e d  Sapsucker 
Hai ry  Woodpecker 
Downy Woodpecker 
E a s t e r n  E ingb i rd  
Cres t ed  F lyca tche r  
Phoebe 
Y e  1 low- b e l l i e d  F l y c a t c h e r  
Acadian F l y c a t c h e r  
A l d c r  F lyca tche r  
L e a s t  F lyca tche r  
Wood Pcwcc 
O l i v e - s i d e d  F lyca tche r  
Iiorned Lark 
Trcc Swallow 

American Robin 
Wood Thrush 
Hermit Thrush 
Swainson's Thrush 
Gray- cheeked Thrush 
Vccry 
B lueb i rd  
Blue-gray Gna tca t che r  
Golden-crowned K i n g l e t  
Ruby-crowned R i n g l e t  
American P i p i t  
Cedar Waxwing 
Loggerhead S h r i k e  
S tar  l i n g  
White-eyed Vireo  
Yellow- t h r o a t e d  Vi reo  
Blue-headed Vireo  
Red-cycd Vireo  
P h i l a d e l p h i a  Vi reo  
blarSLi.iip, Vi reo  
Black arJ Idhitc Warhlcr 
P ro thono ta ry  Warbler 
Worm- c a t i n g  Warh l cr  
Golden- wingcd Warb l c r  
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TABLE A- 4 .  (Con t inucd) 

~ ~~ 

Blue- winged Warbler 
Tennessee Warbler 
Orange- crowned Warb l e t  
N a s h v i l l e  Warbler 
Northern Pa ru la  Warbler 
Yellow Warbler 
Magnolia Warbler 
Cape May Warbler 
Black- th roa ted  Blue Warbler 
Yellow-rumped Warbler 
Black- throated Green Warbler 
Cerulean Warbler 
B lackburnian Warbler 
Y ellowd t h r o a t  ed Warbler 
Chestnut-sided Warbler 
Bay-breasted Warbler 
Black- p o l l  Warbler 
P i n e  Warb l e t  
P r a i r i e  Warbler 
Palm Warbler 
Ovenbird 
Northern Water- t h rush  
Louis iana  Water- thrush 
Kentucky Warbler 
Connecticut Warbler 
Mourning Warbler 
Northern Yellow- t h r o a t  
Yellow-breasted Chat 
Hooded Warb lcr 
Wilson's Warbler 
Canada W a rb  l e r  
American Reds ta r t  
House Sparrow 
Bobolink . 
Eas te rn  Meadowlark 
Western Meadowlark' 
Y e l l o r h e a d e d  Blackbird 

Red-winged Blackbi rd  
Orchard O r i o l e  
Northern O r i o l e  
Rusty Blackbird 
Common Crackle 
Cowl> i r d  
Sca r  le t  Tanager 
S m e r  Tanager 
Cardina 1 
Rose-breasted Grosbeak 
Ind igo  Bunting 
Dickc i s se l  
E ven i n  g G r os b eak 
Purp le  Finch 
Common Redpoll 
P ine  S i s k i n  
Gold f inch  
Red C r o s s b i l l  
White-winged C r o s s b i l l  
Rufous-sided Towhee 
Savannah Sparrow 
Grasshopper Sparrow . 
Henslow's Sparrow 
Vesper Sparrow 
Bachman's Sparrow 
Dark- eyed Junco 
Tree  Sparrow 
Chipping Sparrow 
F i e l d  Sparrow 
White- c rowncd Spar row 
White- t h roa ted  Sparrow 
Fox Sparrow 
L inco ln ' s  Sparrow 
Swamp Sparrow 
Song Sparrow 
Snow Bunting 

- D  
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-1 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

.. . 

TABLE A-5. AVIAN SZPElER ROADSIDE SURVEY DATA FRON THE SITE PERIMETER 
- - - --~--COMPARED- TO-ABUNDAKCE- OF 5PECIES- IN- 5OUTIiWWESTEW -0KIO - - - -  -~ ~- - - 

- - ~.~ . 

- . - - - . . . . . ~- .~ . _ . ~ .  ~ .. . . ~ . . .. 

Common Name 
Southwestern 

Roadside Survey(a) Ohio (summer) (b) 

Red-tailed Hawk 
Bobwhite 
Ki 11 deer 
Mourning Dove 
Yellow-billed Cuckoo 
Common Nigh thawl- 
Chimney Swift 
Common Flicker 
Red-bellied Woodpecker 
Downy Woodpecker 
Eastern Wood Pewee 
Blue Jay 
Common Crow 
American Robin 
Starling 
Common Yellowthroat 
House Sparrow 
Eastern Meadowlark 
Red-winged Blackbird 
Common Grackle 
Cardinal 
Indigo Bunting 
American. Go Id f inch 
Rufous-sided Towhee 
Field Sparrow 
Song Sparrow 

Uncommon 
Common 
Fairly Common 
Common 
Uncommon 
Uncommon 
Rare 
Uncommon 
Uncommon 
Uncommon 
Uncommon 
Fairly Common 
Fairly Common 
Very Common 
Fairly C o m o n  
Uncommon 
Very Common 
Very Cornion 
Fairly Common 
Uncoaunon 
Fairly Common 
Very Common 
Fairly Common 
Common 
Fairly Common 
Common 

Fairly Common 
Common 
Common 
Very Common 
Fairly Common 
Common 
Very Common 
Very Common 
Common 
Common 
Common 
Very Common 
Very Common 
Very Common 
.Very ,Common 
Common 
Very Common 
Very Common 
Very Common 
Very Common 
Very Common 
Very Common 
Very Common 
Common 
Very Common 
Very Common 

(a>- Source: Reference 1. 

@)Source: Reference 5. 
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TABLE A - 7 .  REPTILES WllOSE RANGE INCLUDES THE FEED 
MATERIALS PRODUCTION CENTER (a) 

~~ 

Common snapping t u r t l e  

S t i nkpo t  

Map t u r t l e  

Midland pa in t ed  t u r t l e  

Box t u r t l e  

Smooth s o f t s h e l l  

Spiny s o f t s h e l l  . 

Northern Fence Lizard  

Five- l i n e d  sk ink  

Broad- headed sk ink  

Northern water snake 

Queen snake - 

Eas te rn  g a r t e r  snake 

Eas t e rn  r ibbon snake 

Northern brown snake 

Midland brown snake 

Eas t e rn  hognose 

Chelydra s e r p e n t i n a  

S t e rno t h c r u s  od o r  a t us  

Grapt emys gcogrnptii c a 

Chrysemys p i c  t a  

Terrapene Caro l ina  

Trionyx muticus 

Trionyx s p i n i  f e r u s  

Sc leroporus  undula tus  

Eumeces f a c i a t u s  

Eumeces l a t i c e p s  

Na t r ix  s ipedon 

Na t r ix  s e p t e m v i t t a t a  

Thamnophis s i r t a l i s  

Thamnophis s a u r i t u s  

S t o r e a i a  deltayi dekayi  

S t o r e a i a  dekayi  wrightorum 

Heterodon p l a t v r h i n o s  

- 

Midwest worm snake 

Northern r ingneck snake 

Rough green snake 

Smooth green snake 

Black r a c e r  

Blue racer 

Black rat snake 

Eas t e rn  milk snake 

Eas te rn '  e a r t h  snake 

Copperhead 

Carphophis amoenus 

Diadophis punc ta tus  

Opheodrys a e s t i v u s  

Opheodrys v e r n a l i s  

Colubcr c o n s t r i c t o r  c o n s t r i c t o r  

Colubcr c o n s t r i c t e r  foxi 
Elaphe obso le t a  

Lamp rope 1 t i s  t r i a n  gu 1 um 

Vi rg in i a  v a l e r i a c  

Agk i s t rodon con t r or t r i x  

Sources:  References 6 and 7. 

- .I 
- -I 
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.. . 

11udPuPrJY Necturus  rnaculosus 

Red-spot ted newt 

Sma 1 1-mou t lied sa 1 amande r Arnbvstorna texanum 

E a s t e r n  t i g e r  salamander Ambvstoma t igr inurn 

J e  f f ers  on s a l  amand c r  Ambystoma jeffersonianurn 

S i l v e r y  salarnnndcr Ambystoma p l a t  incum 

S p o t t e d  salamander Ambystoma maculaturn 

Mar b 1 ed s a 1 ainnnde r Arnbys toma opacurn 

Dusky salamander  DesmognaLhus fuscus  

Sl imy s lamander  Plethodon g l u t i n o s u s  

Ravine salamander  P1 e t hod on r i c  hmondi 

Redbacked salamander  Plethodon c i n e r e u s  

Four- t oed  salamander  Hemidactyliurn scu ta tum ' 

Two- l i n e d  salamander  Eur y c e a b i s 1 i n  e a t a 

Long- t a i l ed  salamander  Eurycea longicauda  

Cave salamander  Eurycea l u c i f u g a  

Not opli t h a lmus v i r  i d  e s c ens  

Bufo americanus 

Bufo woodhousci 
American toad - 
Fowler ' s  toad - 
S p r i n g  peeper  Hyla c r u c i f e r  

Gray t r e e  f r o g  Hyla v e r s i c o l o r ;  i. c h r v s o c e l i s  

Western chorus  f r o g  Pseudac r i s  t r i s e r i a t a  

;:anchard's c r i c k e t  f r o g  - A c r i s  c r e p i t a n s  

Green f r o g  

B u l l  f r o g  

Rana c l ami t ans  

Rann c a t c s b c i a n a  

Rana p i p e n s  

- 
- 

Northern leopard  f r o g  - 
P i c k c r e l  f r o g  - Rana p a l u s t r i s  

Kana S J  !\rat i c a  Wood f r o g  -- 
-. 

Sourccs :  Refcrcnccs  6 and 7 .  
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TABLE A- 9.  BENTHIC MACROINVERTEBRATES (NLP~CER/FT~) COLLECTED 
FROM PADDY 'S RUN I N  TIE VICNIm OF TllE FMPC 
FACILITY, JULY, 1977(a) 

t I 

1 2 3 

DIPTERA 
Chit onanid ae 

Micropsectra sp. 
Microtcndipes sp.  
Polypcdilum sp. 
Cricotopus sp.  
Peneaneura sp. 
Chitonomus (Dicrotendipes) s p  

T ipu l idae  

Eapididae 

EPHEI~ROPTERA 

Hexatoma sp. - 
SP 

Bae t i d a e  - Baetis sp.  

Rydropsychidae 
TRICEOPTERA 

Hydropsyche sp. 
Cheumatopsythe sp. 

Belicopeychidae 
Helicoosvche 

Hydr opt  il i d  ae 
Agraylea sp.  

Phi lop  tamidae 
Chimarra sp.  

SP 

COLEOPTERA 
Elmidae 

S t ene  l m i s  
psephenidae 

Psephenus h e r r i c k i  

mMIPTERA 
Vel i idae  

Microvel ia  sp. 

7 
3 
6 
3 - - 
2 

3 

5 

88 
2 60 

4 

- 
14 

12 

.1 

- 

2 
3 
3 
1 
1 

0 

2 

3 

. 8  

9 1  
135 

4 

3 

17 

a 

0 

- 

8 

8 

80 
320 

14 

6 

74 

30 

0 

2 

I. 
e 

I 
I 
I 

I 
I 

. .. 

I 
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TABLE A- 9 .  (Continued) 

PELECYPODA 
Sphaeriidae 

Sphaerium s p .  1 - 
DECAPOD.4 

As tacidae 
Orconectes sp .  1 - 2 

Total Number of Indiv iduals  4.10 281 570 

Total  Number of Species  
.. . 15 14 16 

Species  Divers i ty  1.80 2 .10  2 .21 - - - -  
.- 

(a)Source: Reference 1. 
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TABLE A-11.  RELATIVE ABUNDANCE OF FISH SPECIES COLLECTED FROM PADDY'S RUN 
AT THE FMF'C FACILITY, JULY 6,  1977(") 

Spec ie s  R e l a t i v e  Abundance 
-_ __ 

Semotilus atromaculatus,  Creek chub Dominant 

Notropfs chrysocephalus , S t r i p e d  s h i n e r  

Pimeohales no ta tus ,  Bluntnose minnow 

Conrmon 

S p a r s e  

Ericymba buccata,  S i l v e r j a w  minnow 

Campostoma anomalum, S t o n e r o l l e r  minnow 

Catastonus c m e r s o n i ,  White sucker 

Etheostoma bigrum, Johnny d a r t e r  

. Spar se  

Common 

S p a r s e  

S p a r s e  

Etheostoma f l a b e l l a r e ,  Barred f a n t a f l  d a r t e r  
Etheostoma s p e c t a b i l e ,  Orangethoat d a r t e r  Dominant 

Coamon 

(")Source: Reference 1. 
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-I- ~ - .- . TABU A-12. FISH SPECIES COLLECTED UPSTREAM A N )  D0WNST.W OF THE FMPC 
FACILITY DISCVARGE TO THE GREAT M I A M I  RIVER, JULY 6-7, 1977(a) 

Upstream Downstream 

Lep i sos t eus  os seus ,  Longnose g a r  

Dorosoma cepedianum, Gizzard Shad 

- Alosa c h r y s o c h l o r i s ,  S k i p j a c k  h e r r i n g  

Carp iodes  cypr inus ,  Q u i l l b a c k  c a r p s u c k e r  

Carp iodes  c a r p i o ,  R ive r  ca rpsucke r  

Cyprinus c a r p i o ,  Carp 

C a r a s s i u s  a u r a t u s ,  Go ld f i sh  

Semot i lu s  a t romacu lo tus ,  Creek chub 

Not rop i s  chrysocephnlus ,  S t r i p e d  s h i n e r .  ' 

Not rop i s  s p i l o p t e r u s ,  S p o t f i n  s h i n e r  

No t rop i s  a t h e r i n o i d e s ,  Emerald s h i n e r  

No t rop i s  s t r amineus ,  Sand s h i n e r  

Campostma anomalum, S t o n e r o l l e r  minnow 

Lepomis c y a n e l l u s ,  Green s u n f i s h  

Lepomis macrochi rus ,  B l u e g i l l  

Etheostoma s o e c t a b i l e ,  Orangethroa t  d a r t e r  

X 
X 
x - 

x - -  

X 
X 
X 
X 
X 
X 
X 
X 

x. - -  

X 
X 

X 
X 

X 

X 
X 
X 

X 
X 
X 
X 
X 

I 
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TABLE B-1. 1979 WATER QUALITY I N  THE GREAT 
MIAMI RIVER NEAR MIAMISBURG, 
OHIO(a) 

Maximum Minimum 

Specific Conductance (umho/cm2) 

PH (sui 
Water Temperature ( "C) 

Dissolved Oxygen (mg/L) 

12 70 

9.1 

31.0 

16.1 

2.70 

7.0 

0.0 

2.9 

(a) Source: Reference (1 ) .  

I' a 
I 
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TABLE B - 2 .  WATER QUALITY I N  THE GREAT M I A M I  RIVER 
AT NEW BALTIMORE, OHIO--1979(a) 

... 

Parameter Maximum Minimum 

S p e c i f i c  Conductance (vmholcrn2) 

pH (SUI 

Water Temperature ("C) 

Dissolved Oxygen 

Hardness, as  CaCO 

A l k a l i n i t y  

Chlor ide  

F l u o r i d e  

Dissolved S o l i d s  

Ammonia 

Nit-rogen, T o t a l  

Ni t rogen ,  N i t  rat e 

Phosphorus, T o t a l  

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

I r o n  

Lead 

Mercury 

Selenium 

S i l v e r  

Zinc 

3 

1030 

9.1 

30 .O 
18.9 

420 

260 

90 
0.8 

544 

2 . 4  

9 .1  

40 

0.70 

0.003 

0.1 
0.004 

. 0 .03  

0.02 

0 .5  

0.039 

<O .0005 
0.001 
0.002 

0.05 

261 

~ - 3  1 j 
0.0 

3 . 6  
220 

160 

2 2  

0 .2  

252 

0.75 

3.6 

16 

0.18 

0.001 

0 .1  

0.000 

0.002 

0.002 

0.000 - 

0.003 

<O .0005 

0.000 

0.000 

0.01 

( a )  Source: Reference (1) 
(b) A l l  v a l u e s  i n  mg/L except  as i , J t p d .  

I 
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, T A B L E  B-4. HYDROGEN I O N  CONCENTRATION(a)  

Numbe r 
( C )  of 

Point -plitY ( Year Samples pH Range Standard 

w1 1977 50 7.5-8.7 6.5-9.0 
1978 52 7 .O-8.3 
1979 52 7.5-8.3 

w3 1977 52 7.5-8.4 
1978 51 7.0-8.6 
1979 52 7.3-8.6 

w4 1977 49 7.4-8.9 
1978 51 7 .O-8.6 

. 1979 52 7.4-8.6 
w5 1979 12 6.9-8.1 
w7 1979 12 6.9-8.3 

(a) Sources: References (2), (3), and. (4). 
(b) See Figure 1-10 
(c)  Ohio EPA Water Quality Standards, Administrative Code 3745-1. 
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Location 

TABLE B-5. 1979 NPDES SUMMARY(a) 

Daily Daily Compliance 
Pardmeter Maximum Average With Permit 

m , l ( b )  q;i-(b) 1.imits.  % 

Residual chlorine 0.5 - 100 
Di s sol vcd so l ids  12000 6000 100 
Sicrate ( S )  '000 900 100 
Ammonia ( S )  200 75 100 

Chromium 
Iron . 
Oil b: Grease 
Flow, MGD 

FH 
Pir Clearwell Suspended sol ids  

5 - n a y  BOD 
SewaRc 

Treatment Plant 
Effluent 

Storm S w c r  
Outfall 

Siis pcnded solids 
Fecal Colitnnn 
bacteria (So. per 100 m l . )  
Suspended sol id> 
Oil b: Crease 
Pi1 

~~ 

(a) Source: Reference (4). 
(b) Values i n  mg/L except pH(SU) and Fecal Coliform 

(No. /lOOmL). 

350 290 99 
10 6 100 
0.10 0.05 ' 100 
3.0 1.2 100 

15 - 100 

0.9 - 100 
6.5 - 10.0 - 100 

40  20 99 
40 20 LOO 
40 20 100 

400 200 100 

100 30 100 
40 20 100 

6.5 - 8.5 - 100 

I 
\Q . 



I 
I 
I. 

Parameter 

Suspended Sol ids  
30- doy avcragr 
Maximum in any 7 d a y s  
Sol ids  reduction achieved 

30- day 8vcrago 
Maximum in any 7 d a y s  

B.O.U. ( 5 - d a y )  

B.0.U. reduction achieved 
Fecal Coliform 

30- Jay average 
Mnximum in any 7 Jays 

Pli 

B-? 

~~ 

EPA Standard FMPC Data 

1: 30 mg/L 1 - 7 m g / L  (b) 
1 45 W i L  12 ma/L (c) 

- . 30 mp/L ~ 1 - 9 m p / ~  (b) 
1 45 mp/L 1 2 m g / ~  (c)  

- ' 8% 90% (3) 

- > 85% 91% (d)  

- ' 200pcr 1 0 0 m L  * l - 3 0 p e r  lOOmL(b) 
400 per 100 ml. 200 per 100 mL (c) 

6.0 - 9.0 6.a - 8.8 (e)  

TABLE B-6. SEWAGE TREATMENT PLANT DATA, 1979(a)  

I -  

1 - -  

. .: 

I 
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TABLE C-5. RADIONUCLIDES DISCHARGED V I A  
( a  .b 1 SAMPLING POINT W2--1979 

~- ~ 

8.0 x 10-9 

3.8 x 10'11 
L O X  

2.5 x 1!SiC 
1.3 x IO-'' 

1.2 x 10-R 
2.4 x 
4.2 x 
4.5 x 10'' 

5.0 x lo'' 
1.0 x 10-8 

Radionuclide 

0.04 
0.008 

(0.001 
(0.001 

40 
3.3 

0.02 
1.4 
1.5 
0.1 
2.5 

Cesium- 137 
Neptunium - 237 
Plutonium- 238 
Plutonium- 239 
Radium- 226 
Radium- 228 
Ruthenium- 106 
brontium- 70 
Technetium- 99 
Thorium 
Uranium 

Total 
Curies 

&1 x 10-2 
1.9 X lo4 
I D  x 10-5 
2.9 x 10-5 
7.8X lo4 
9.3 x 10-3 
1.8 x 10" 
3.2 x 10-3 
3.4 
7.6 x 10'' 
3.8 x 10'1 

( a )  Source: Reference 

S r d a r d  

( 2 ) .  

2 x 10'~ 
3 x 10-8 
5 x 10-6 
5 x 10-8 
3 x 10-8 

1 x 10-5 
3 x 10" 
3 x lo-* 
1 x  10" 
2 x  10'~ 

3 x lo4 

. (b) Radionucl ides  i n  t h e  p l a n t  e f f l u e n t  which i s  
d ischarged  t o  t h e  Great Miami River  th rough 
a b u r i e d  p i p e l i n e .  An a d d i t i o n a l  2.3 x 10-2 
Curie  of uranium was conta ined  i n  t h e  s torm 
sewer overf low d ischarged  i n t o  a d i t c h  a t  
sampling p o i n t  W6. 
Paddy's Run above sampling p o i n t  W7. 
DOE Manual Chapter  0524, Annex A, Table  11, 
Concent ra t ion  Guides f o r  Water i n  Uncontrol-  
l e d  Areas.  These Guides are f o r  water such a s  
t h e  Great  M i a m i  River  and a r e  n o t  meant t o  be  
a p p l i e d  t o  t h e  p l a n t  e f f l u e n t .  
l i s t e d  h e r e  f o r  comparison purposes .  

The d i t c h  empt ies  i n t o  

( c )  

They a r e  

e 
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I 
1 
I 
I 
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I 
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I 
TABLE C-8. URANIUM CONCENTRATION IN SOIL 

vs.  DEPTH(^) 

S o i l  depth, 
inches 

Uranium 
vg/g(b)  

0-2 

' 3-4 

5 -6 
7-8 

9-10 

11-12 

125 

62 

20 

10 

5 . 2  

3 . 5  

(a) Source: Reference ( 3 ) .  
(b) Results  on a dry weight b a s i s .  
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