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SUMMARY 

PURPOSE 

The purpose of this environmental impact assessment is to describe 

the operations of the Feed Materials Production Center (FMPC), the envi- 

ronment in which it is located and the actual and potential impacts of 

the FMPC's continuing operations upon the environment. 

PROPOSED ACTION 

The proposed action at the FMPC is the continuation of existing 
operations which are currently at a low level. The primary work of the 
FMPC is the production of purified uranium metal and compounds from ore 

concentrates and residue materials for use at other U . S .  Department of 

Energy (DOE) sites. The facility operates as an integrated facility where 

a series of physical, chemical, and metallurical processes are used. 

Solid wastes and wastes from treated liquid effluents are stored in 

chemical waste pits on the FMPC site. 

all the radioactive materials in the wastes, the effluents are discharged 

into the Great Miami River. Continuous monitoring of the air, effluents, 

ground water, and River is conducted to assure control of potential con- 

taminants and compliance with government regulations on pollutant discharges. 

After treatment to remove virtually 

Future plans call for a reduction of refinery operations and a 

continued low level of other operations. 

The FMPC is located in rural southwestern Ohio, about 20 miles 

northwest of downtown Cincinnati. The facility is located on a 1,050 acre 

site, of which 136 acres is occupied by the plant. 

EX1 STING ENVIRONMENT 

The climate is characterized by a wide range of temperatures 

from summer and winter. Temperatures range generally from s u m e r  highs 

in the mid 80'sOF to winter lows in the low 20's'F. 
about 37 inches, with snowfall averaging about 20 inches. 
from the south-southwest. 

Precipitation averages 

Winds prevail 
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Bed rock of t h e  a rea  is  Ordovician s h a l e s  and l imestone ove r l a in  

with P l e i s t o r e n e  g l a c i a l  depos i t s .  

t h 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  ex is t  i n  

The l o c a t i o n  i s  not  an a r e a  of major seismic r i s k .  

Farming i s  t h e  major i ndus t ry  surrounding the  FMPC p l a n t ;  manu- 

f a c t u r i n g  i s  the  major i ndus t ry  i n  t he  surrounding region. The FMPC 

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

Seve ra l  a rchaeologica l  and h i s t o r i c a l  f e a t u r e s  a r e  loca ted  

wi th in  a 3 m i l e  r a d i u s  of t he  f a c i l i t y .  

o r i g i n  and moderately high i n  p roduc t iv i ty ;  however, they support  l i t t l e  

n a t u r a l  vege ta t ion  except  along an i n t e r m i t t e n t  creek and i n  small woodlots. 

Much of t he  s i t e  i s  e i t h e r  grazed or mowed. 

of open a r e a s  or edges.  

good water q u a l i t y  bu t  the  Great M i a m i  River ,  ad jacent  t o  the  FMPC, gen-orts 

e r a l l y  suppor ts  only po l lu t ion - to l e ran t  spec ies .  

S o i l s  on the  s i te  a r e  of g l a c i a l  

Animal l i f e  i s  pr imar i ly  t h a t  

Biota  i n  t he  c reek  on the  s i t e  i s  i n d i c a t i v e  of 

A i r  and water p o l l u t a n t s  from the  FMPC are c u r r e n t l y  meeting 

governmental r e g u l a t i o n s  except f o r  p a r t i c u l a t e s  a t  the  steam p l a n t  and 

occas iona l ly  suspended s o l i d s  i n  the  storm sewer o u t f a l l .  P a r t i c u l a t e s  

w i l l  soon be reduced by the  i n s t a l l a t i o n  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 .  

Radia t ion  l e v e l s  i n  e f f l u e n t s  a r e  wel l  below a l l  governmental s tandards.  

POTENTIAL ENVIRONMENTAL IMPACTS 

There w i l l  not  be any s i g n i f i c a n t  cons t ruc t ion  a t  t h e  FMPC t o  

r e s u l t  i n  impacts.  

compliance wi th  appropr i a t e  r egu la t ions  and a l l  r ad ioac t ive  e f f l u e n t s  a r e  

i n  canpl iance .  

t i o n s  have no s i g n i f i c a n t  impact upon the  surrounding a rea .  

A l l  non-radioact ive e f f l u e n t s  a r e  near  or within 

A s  a r e s u l t  of cu r ren t  management p o l i c i e s ,  FMPC opera- 

The most serious acc ident  t h a t  could occur on the  s i t e  which 

would a f f e c t  t h e  surrounding a rea  would be a r e l e a s e  of hydrogen f luo r ide .  

Any e f f e c t s  beyond the  p l a n t  boundary would l i k e l y  be temporary. 

acc iden t  i nvo lv ing  r ad ioac t ive  compounds would not l i k e l y  have s i g n i f i c a n t  

o f f s i t e  impacts because of the  na tu re  of the  canpounds a t  t he  FMPC. 

Any 

ii 



COORDINATION WITH GOVERNMENT P U N S  

The areas around the FMPC facility is not zoned for land use. 

The FMPC does cooperate with governmental plans to reduce environmental 

pollutants in air and water. 

A decommissioning plan is being established which will quantify 
the decontamination and associated work necessary to make the area suit- 

able for restricted and unrestricted uses. 

ALTERNATIVES 

There are three alternatives to continuing work at the FMPC. 
They are discontinuing the type of operations performed, relocating the 

facility, and reducing operations. The work cannot be discontinued 

because of national policy and interfaces with national defenses. Reloca- 

tion would result in large capital outlay with no environmental benefits. 

Additional reductions in operations would cause delays in production and 

research that FMPC operations support. 

iii 
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1.0 DESCRIPTION OF PROPOSED ACTION 

1.1 CONTINUATION OF OPERATIONS 

1.1.1 Current Operations 

The Feed Matezials Production Center (FMPC) is an i n d u s t r i a l  fa -  

c i l i t y  (Figure 1-1) owned by the  United S ta t e s  Department of Energy (DOE) 

and operated by the  National Lead Company of Ohio (NLCO). 
work of the FMPC has been the  production of pur i f ied  uranium metal and corn- 

pounds fo r  use a t  other  DOE sites. 
semi-pure uranium concentrate;  most of the  waste s tored a t  the FMPC re- 

f a u l t s  f ran  the  conversion of t h i s  mater ia l  t o  pure UOg o r  reactor-grade 

uranium metal. A small amount of thorium processing has a l s o  been done. 

The processing of uranium and thorium recovery from i r r ad ia t ed  materials 
has introduced t r a c e  amounts of transuranium and f i s s ion  products i n t o  

waste s torage arcee. 
concentrates ceased and the  re f inery  placed 011 standby. 

operations comprise metals fabr ica t ion  with per iodic  small campaigns t o  

process accumulated p lan t  residues and miscellaneous feed materials from 

other  sites. 

The primary 

The p lan t ' s  major s t a r t i n g  material is 

A s  of Ju ly  15, 1977, production of U03 from uranium 

Pr inc ipa l  cur ren t  

1.1.1.1 Production Operations 

The FMPC operates  aa an integrated uranium production f a c i l i t y  

(Figure 1-2). Physical,  chemical, and meta l lurg ica l  operations are used. 

Uranium o re  concentrates are received and sampled and processed along with 

recycled residues t o  pure uranium chemicals and metal. 
accountabi l i ty  cont ro ls  are maintained. 

forced throughout the  operation i n  order t o  guarantee tha t  the  f inished 

product w i l l  always meet the  high standards required i n  the  atomic energy 

Precise  material 
S t r i c t  qua l i t y  cont ro l  is en- 

industry.  

with each of the major p lan ts  involved i n  production is presented below 

A flow char t  of the  FMPC production processes and major waste streams is 
shown i n  Figure 1-3. 

An abridged descr ip t ion  of operation and technology associated 
(1) . 
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C' .- 1 4  FIGURE 1-2. FMPC PRODUCTION AREA 
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FIGURE 1-3. SCHEMATIC DIAGRAM OF THE FMPC PROCESS 
(Some operations are limited under 

present production program.) - 
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Sampling Plant 

The Sampling Plant operations are important adjuncts in the sup- 

port of other plant and project functions. 

coming feed materials establish the nuclear materials accountability base. 

A Safe Geometry Digeseion System provides the FMPC with a capability of 
safely proceesing enriched materials containing up to 10 percent 235U. 

Weighing and sampling of in- 

Several other operations are carried out by the Sampling Plant. 

These entail the opening of fuel rods containing enriched uranium dioxide 
pellets and powders; the reclamation of uranium values from cleaning solvents 

by distillation and recovering of the solvents for reuse; the reconditioning 

of steel drums for use throughout the project; and the storage of waste ma- 
terials, recycle materlals, and uranium bearing concentrates. An extensive 

dust collection system protects the personnel and environment fran exposure 

or contamination. 

Ref inery 

Uranium trioxide (orange oxide, UO ) is produced from uranium 3 
ore concentrates and recycle materials in.three steps: digestion, extrac- 

tion, and denitration. 

Concentrates or recycle feed materials from various sources are 

fed into tanks for digestion in nitric acid after sampling and analysis. 

The resultlng slurry consists of acid insolubles and a solution of impure 

uranyl nitrate and excess nitric acid. The slurry is then pumped to the 

extraction system. Low-grade uranium slurries require filtration and 

evaporation prior to extraction. 
In the primary extraction column of the refinery, the aqueous 

feed slurry is brought Into contact with an organic solvent-a mixture of 

tributyl phosphate and kerosene. 

the uranium; most of the nitric acid and impurities are left behind in 

the aqueous raffinate. 

the primary extraction column to further reduce the uranium content of the 

aqueous waste stream leaving the primary extraction column. 

The organic solvent selectively extracts 

A raffinate mixer-settler is used in series with 

I 



Addi t iona l  p u r i f i c a t i o n  of the  uranium contained i n  the  extract 
stream is achieved by scrubbing with a small counterflow of water i n  a 

four-s tage mixer-settler system. 

ope ra t ion  i s  recyc led  t o  the  d iges t ion  opera t ion  f o r  use i n  preparing feed 

slurries. 
stream by r e -ex t r ac t ion  with pure water i n  s t r i p p i n g  columns. 

sence of n i t r i c  a c i d ,  t he  uranyl  n i t r a t e  contained i n  t h e  so lvent  is p t e f -  

e r e n t i a l l y  a t t r a c t e d  t o  the  water. 

s o l u t i o n  f o r  removal of degradat ion products,  t he  s t r ipped  so lvent  stream i s  
recyc led  t o  t h e  primary e x t r a c t i o n  c o l m n .  The aqueous uranyl  n i t r a t e  product 

i s  sampled and analyzed t o  a s su re  conformance with spec i f i ca t ions .  

The aqueous stream from the  scrubbing 

The p u r i f i e d  uranyl  n i t r a t e  i s  recovered from t h e  organic  so lvent  

I n  the  ab- 

A f t e r  treatment with a sodium carbonate 

I n  t h e  d e n i t r a t i o n  process ,  aqueous uranyl  n i t r a t e  a t  about 100 

g / 1  U i s  concentrated by evaporat ion and boildown t o  approximately 1200- 

1300 g / l .  

"orange oxide" (UO ), t he  end product of the  r e f i n e r y  operat ions.  

UO 

shipped t o  o t h e r  DOE sites. 

It i s  then ca lc ined  batchwise i n  d e n i t r a t i o n  po t s  t o  y i e l d  

The 3 
product is  packaged and may be r e t a ined  f o r  f u r t h e r  processing o r  3 

The Nitr ic  Acid Recovery P lan t  opera tes  i n  conjunct ion with t h e  

Refinery t o  recover  n i t r i c  a c i d  from the  off-gases  generated i n  the  re- 

f i n e r y  processes .  

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  areas and from s e v e r a l  o the r  minor sources .  

This a c i d  is  re tu rned  t o  the  d i g e s t i o n  a rea  of the  Refinery f o r  reuse.  

Ni t r ic  a c l d  i s  recovered from t h e  exhaust gas streams 

Uranium contained i n  aqueous waste streams from the  so lvent  treat- 
ment and c leanout  opera t ions  i s  p r e c i p i t a t e d  wlth magnesia and reclaimed. 

Ex t rac t ion  r a f f i n a t e  and o ther  low-level uranium wastes are p r e c i p i t a t e d  

and n e u t r a l i z e d  with l i m e  before  discharged t o  s e t t l i n g  ponds. 

Green S a l t  P l an t  

Orange oxide (UOj), produced by t h e  Refinery o r  received from 

The UO is then converted t o  uranium 

r e a c t o r  sites, i s  converted t o  uranium dioxide (UOg) i n  t h e  Green S a l t  

P l a n t  by reduct ion  wi th  hydrogen. 

t e t r a f l u o r i d e  (W4), o r  green sa l t ,  i n  a r eac t ion  wi th  anhydrous hydrogen 

f l u o r i d e .  

2 
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Orange oxide is fed to stainless steel fluidized bed reactors 

Dissoci- which are heated in the range of 985'F to 1100°F (530-593°C). 

ated ammonia enters the bottom of the reactors through a gas diffuser. 

The hydrogen and nitrogen hold the U03 powder in suspension in a fluid- 

ized bed. 

reactor into the second where the reaction with hydrogen is completed. 

Partially converted U03 overflows from the first fluid bed 

Hydrofluorination takes place in groups of three heated hori- 

zontal ribbon-screw reactors, arranged in vertical stacks. Each reactor 
tube is 16 in. in diameter and 20 ft in length (0.40 x 6.1 m). Uranium 

dioxide enters at one end of the top reactor and is conveyed slowly to the 
other end and stirred by a power-driven ribbon screw. 

perature is progressively higher for each reactor, starting at about 

300°F (150°C) at the first and ranging up to 1200°F (650°C) at the third. 

Anhydrous hydrogen fluoride gas enters at the discharge end of the bottom 

reactor and flows countercurrent to the uranium dioxide up through the 
three reactors. 

The operating tem- 

I 

Excess hydrogen fluoride is vented from the top reactor, filtered, 
and condensed to a dilute hydrogen fluoride solution (ranging from 20 to 35 
percent HF) . 

The uranium tetrafluoride product is weighed, blended, sampled 
for chemical analysis, and packaged in 10-gallon (38-liter) cans. 

Metals Production Plant 

Uranium metal is produced from uranium tetrafluoride, or green 

salt, in a thermite-type reaction with magnesium. This reduction takes 

place in a closed steel reduction pot which is lined with packed magnesium 

fluoride slag. Green salt and magnesium granules are blended and charged 

into the slag-lined pot. The pot is capped with slag, sealed, and heated 
in a resistance furance at temperatures up to 1500°F (815°C) until the con- 
tents react spontaneously. At this point, internal temperatures of the pot 

may reach up to 3000'F (1650°C). 

pot is removed from the furnace and cooled. After cooling, the contents 

are removed and the uranium mass, called a derby, is separated, cleaned, 

weighed (approximately 335 lbs or 152 kg) and transferred to the casting 
area, The slag from the pot liner is milled for reuse as liner material. 

About 5 minutes after this reaction, the 

.-- 
~ I .  
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I n  the  c a s t l n g  process ,  cleaned de rb le s ,  toge ther  with recyc le  

uranium metal, are charged i n t o  a g raph i t e  c ruc ib l e .  

i s  placed i n  a vacuum Induct ion furnace and heated fo r  about 95 minutes .  

t o  approxlmately 2700°F (148OOC). 

c r u c i b l e  Is then broken t o  permlt t he  molten metal t o  flow i n t o  a heated 

g r a p h l t e  mold loca ted  d i r e c t l y  under t h e  c ruc lb l e .  

mold Is removed from t h e  Ingot ,  cleaned, and readled f o r  reuse.  Ingots  

des t lned  f o r  t he  r o l l l n g  process  a r e  p re l imina r l ly  sampled f o r  chemical 

a n a l y s i s  by sawing a small wafer f r a n  an "egg cup" formed a t  the  Ingot  

bottom during cas t ing .  

The loaded c r u c l b l e  

A shear  plug I n  the  bottom of the  

Af te r  cool ing,  t he  

These ingo t s  are then t r ans fe r r ed  t o  the  r o l l l n g  

m i l l  where the  main sample Is obtained using a Radiometrlc monftorlng 

device.  I 

Ingo t s  des t ined  f o r  ex t rus ion  are sampled and cropped (l.e.,  a 

p i ece  Is sawed from the  top s e c t i o n  of t he  ingo t  t o  remove'shrlnkage 

,-- c a v i t i e s  and impur i t i e s ) .  

Ingot  sizes range from 7 t o  10 in.  (18-25 cm) I n  dlameter,  

from 23 t o  40 In .  (58-102 cm) In  length,  and weigh up t o  1400 l b s  (635 

kg) . 
Metals F a b r i c a t i o n  P lan t  

Ingo t s  from the Metals Production P lan t  are converted t o  f ln l shed  

f u e l  element cores  i n  the  Metals Fabr lca t lon  P lan t .  The Ingots  are f i r s t  

heated In  a molten s a l t  ba th  t o  the  requfred f a b r l c a t i o n  temperature and 

then  reduced t o  round rods approxlmately 1-1/2 in .  (3.8 cm) I n  dlameter 

by a series of r o l l l n g  opera t lons .  

through a rod s t r a i g h t e n e r ,  weighed, and Inspected. 

The rods a r e  a l r -cooled,  conveyed 

I n  t h e  machining area, the  rods are c u t  i n t o  blanks,  hea t -  

.I - . .  

t r e a t e d  and machined t o  f l n a l  s l z e .  The machined cores  are stamped f o r  

i d e n t i f i c a t i o n ,  degreased, pickled I n  n l t r i c  ac ld ,  r insed ,  and inspected 

f o r  s u r f a c e  d e f e c t s ,  dlmensional accuracy, and g r a i n  s l ze .  

I n  a d d l t i o n  t o  the  machinlng of core  blanks,  tubular  p ieces  a r e  

a l s o  processed i n t o  tubular  c ros s  sec t ions  from ingo t s  extruded o f f - s i t e .  

The process ing  procedures a r e  s i m i l a r  t o  those f o r  t h e  s o l i d  cores .  Both 

type elements are s e p a r a t e l y  packaged f o r  shipment t o  r eac to r  sltes f o r  

f i n a l  p repa ra t ion  before  I n s e r t i o n  i n t o  a nuc lea r  reac tor .  
., 

(', - r 
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Recovery 'Plant 

\ 

Uranium recycle materials for process operations at FMPC and 

elsewhere are sorted, calcined, screened, milled, and blended as necessary 

for refinery feed. Recycled materials containing metallics, oil, and 

graphite must be roasted (calcined) to oxidize these components. Several 

furnaces are used for this purpose: a rotary kiln, three multiple-hearth 

vertical furnaces, and two small single-hearth furnaces. 

Uranium recycle materials of differing 235U enrichments must 
be kept segregated throughout the process and while in storage. 

Pilot Plant 

This unit of the FMPC production complex has a wide range of 

chemical-metallurgical process equipment for smaller quantities of uranium 

or thorium products. It is principally used for handling enriched uranium 
feed materials containing up to 10 percent 235U. 

extraction columns are used for uranium purification. 

The Pilot Plant is also utilized for the infrequent processing 

Safe geometry solvent 

of thorium. The plant can produce purified thorium nitrate, thorium oxa- 
late, thorium metal, and thoria gel (hydrated oxide). Thorium processing 

includes a complete solvent-extraction refining system, a multi-tank sys- 

tem for precipitation, several filters, an oven-drying system, atmospheric 

furnaces for dehydration and metal reduction, vacuum furnaces for dezinc- 

ing, and all auxiliary systems, including milling, dust collection, and 

sawing. 

Equipment not used for thorium processing is available for such 

operations as metallic shot preparation, plasma-spraying in inert atmosphere, 

salt-bath heat-treating, centrifugal tube-casting, and high-temperature gas- 

solid reaction (reduction of UF 6 
3 tons can be cast in the 6-ft-diameter (1.8 m) vacuum furnace. 

to W 4 ) .  Single uraniun melts as large as 

Special Products Plant 

Operations in this plant involve 

larger in size than those processed in the 
Fabrication plants. t' 3 

- .  - . .. ... . 
-c:: . 
\i.: ;: t :  . .. 

processing uranium metal pieces 
Metals Production and Metals 



A decladding operation (Zirnlo process) is also performed in 

this plant. 

sites are processed to remove the jacket materials that encase the uranium 

metal fuel elements. 

hydrofluoric acid to dissolve the jacket and the unaffected uranium metal 

cores are recovered for reuse. 

Reject fuel elements from the cladding operation of reactor 

The clad elements are immersed in a solution of 

1.1.1.2 Waste Management 

Wastes at the E'MPC plant include sanitary sewage and solid and 

liquid radioactive wastes from the various production plants. 

generated are treated and stored on-stie or discharged after treatment 

to remove contaminants. 

Figure 1-4. 

Wastes 

Treatment and storage locations are shown in 

Solid Was tes 

There are four principal types of solid wastes generated at 

the present time at FMPC which are discarded to a dry  waste chemical pit 

(Pit 4) ; these 
(a) 

fnc lude : 
Depleted uranium residues-Process residues of depleted 

uranim (0.142 - 0.40 percent 235U) that are not suitable 
for remelt or containing uranium values in amounts not 
economical for recovery. 

sludges from neutralized wastes. 

Low grade thorium residues-Process residues that simi- 

larly cannot be economically processed for recovery of 
thorium values. 

Contaminated ceramics-Slightly contaminated refractories 

from prodaction electric furnaces discarded during repairs. 

General refuse-Various types of trash, generally non- 

combustible, which have become slightly contaminated 

through incidental contact with radioactive substances. 

These include filter cake and 

Pit 4 is a large basin lined with 1.5-2.0 ft (0.5-0.6 m) of impervious clay. 
It is partially filled and is used principally for the disposal of dry 

2 3. 
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TO RIVER 

FIGURE 1 - 4 .  WASTE TREATMENT AND STORAGE LOCATIONS 



Before d i s c a r d  a l l  of t hese  wastes a r e  reviewed t o  determine 

t h a t  they (1) are i n s o l u b l e ,  (2) do no t  present  a f i r e  hazard,  and (3) 

do not  i nc lude  organic  l i q u i d s  which poss ib ly  present  a water p o l l u t i o n  

problem. 

Contaminated combustible r e s idues ,  sewage s ludge,  g r a p h i t e ,  and 

o i l s  are t r e a t e d  as process r e s idues  and inc ine ra t ed  i n  va r ious  f a c i l i t i e s .  

The uranium values  are recovered from t h e  generated ash i n  t h e  Recovery 

P l a n t  o r  t h e  Refinery.  

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 were 

They were constructed by digging a l a r g e  used f o r  s o l i d  waste s to rage .  

b a s i n  and then l i n i n g  t h e  walls with 1 .5  t o  2.0 f e e t  (0.5-0.6 m) of 

impervious c l a y .  Maximum depths  were 1 7  f e e t  ( 5  m) and 13 feet  (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 with c l ean ,  uncon- 

taminated f i l l ;  and graded t o  provide su r face  drainage away f rok  the  p i t s .  

Liquid Wastes 

Liquid wastes are generated t o  sOme degree i n  every operat ion 

A l l  of t h e  major process  areas have ind iv idua l  t reatment  f a c i l i t i e s  a t  FMPC. 

capable  of p r e t r e a t i n g  the  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  pa r t i cu -  

lar p rocess  s t e p  (Figure 1 - 5 ) .  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  m a t e r i a l s  

i n  t h e  wastes a r e  removed i n  these f a c i l i t i e s .  

General ly ,  t hese  p l a n t  t reatment  f ac i l i t i e s  are simple 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  

the 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  resultant slurry.  
Where O i l 8  are p r e s e n t ,  prel iminary s t e p s  are taken t o  break out t h e  oils 
by a c i d i f i c a t i o n  and decan ta t ion  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 content  
i s  w i t h i n  p r e - s e t  a l lowable d i sca rd  l i m i t s ,  t h e  f i l t r a t e  i s  pumped t o  the  

General Sump and f i l t e r  cake i s  s e n t  t o  the Refinery or t h e  Recovery P lan t  

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

When 

t i o n  t h e  waste 

s u l f a t e  be fo re  

thorium i s  processed i n  t h e  P i l o t  P l a n t ,  a f t e r  neu t r a l i za -  

l i q u o r s  are t r e a t e d  with barium carbonate and aluminum 

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

thorium e x t r a c t i o n  process  i s  segregated from other  thorium l i q u i d  wastes 

and subjec ted  t o  a double BaC03-A12(S04)3 treatment and f i l t r a t i o n  before  

t h e  r e s u l t a n t  f i l t r a t e  is  pumped t o  the  General Sump. 

Because of i t s  higher  228Ra content ,  r a f f i n a t e  from the  

Phys ica l ly ,  t h e  General Sump i s  a c o l l e c t i o n  of v e r t i c a l  tanks 

of var ious  s i z e s ,  pumps, p ip ing ,  and valves  e s t ab l i shed  on a con t ro l l ed  

pad. 

wastes wi th in  t h e  tankage complex and t h e  discharge the re f r an ,  and the  

a d d i t i o n  of va r ious  reagents  and coagulat ion aids (Figure 1-6). Pro- 

v i s i o n s  have been made f o r  ease of samplfng, both grab and continuous. 

The pad i s  equipped wi th  i t s  own sump and drainane t renches  t o  handle 

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

It i s  designed t o  f a c i l i t a t e  the  s torage  and t r a n s f e r  of l i q u i d  

The process  wastes from t h e  var ious production p l a n t s  and ser- 
v i c e  f a c i l i t i e s  are received a t  t he  General Sump, checked f o r  uranium o r  
thorium con ten t ,  end segregated o r  s e l e c t i v e l y  combined as required.  If 

a c e r t a i n  mste exceed8 d i sca rd  s p e c i f i c a t i o n s ,  i t  i s  sent t o  t h e  Refinery 
f o r  recovery of uranium o r  thorium values .  

are Segregated, aga in  co-prec ip i ta ted  with barium carbonate  and aluminum 

s u l f a t e  t o  f u r t h e r  reduce 228 Ra a c t i v i t y  and then pumped t o  the  Wet Chemi- 

ca l  Waste P i t  ( P i t  5 ) .  

a maximum p r e c i p i t a t i o n  of r ad ioac t ive  material. Thereaf te r ,  these  

wastes are pumped t o  P i t  5.. Other wastes are s e t t l e d  and decanted i n  

success ive  s t e p s  p r i o r  t o  d ischarge  of the supernatant  l i q u o r  t o  the  

r i v e r .  

Thorium wastes, i f  p resent ,  

A l l  a c i d i c  wastes are adjus ted  f o r  pH t o  ob ta in  

The s e t t l e d  s ludges are a l s o  t r ans fe r r ed  t o  P i t  5 .  

A l l  l i q u i d  wastes, before  discharge from the  General Sump t o  

the  Wet Chemical Waste P i t  o r  t o  the  M i a m i  River,  a r e  sampled. The samples 

a r e  analyzed t o  a s c e r t a i n  concent ra t ions  and t o t a l  content  of rad ioac t ive  

m a t e r i a l s .  

All l i q u i d  wastes discharged t o  P i t  5 enter a t  the  eas t e rn  o r  

smaller end of  t h e  bas in .  The l a rge  volume of t he  p i t ,  i n  addi t fon  t o  

provid ing  s e t t l i n g  t i m e  f o r  s o l i d s  i n  the  e f f l u e n t  as received,  a l s o  

a l lows  t i m e  f o r  slow i n t e r a c t i o n  of e f f l u e n t s  and a d d i t i o n a l  p rec ip i -  

t a t i o n  and s e t t l i n g .  

ium,  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  out  and 

remain i n  t h e  p i t  f o r  long-term s torage .  

The s o l i d s ,  which conta in  almost a l l  of the  uran- 

The superna tan t  l i quor ,  prac-  

. .  
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t i c a l l y  s o l i d s  f r e e ,  overflows through a n  e f f l u e n t  c o n t r o l  tower nea r  

t h e  western end of t h e  p i t  i n to  a clearwell from which i t  i s  pumped t o  

t h e  M i a m i  River. 
The major po r t ion  of FMPC's l i q u i d  process wastes is routed 

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

streams which are routed d i r e c t l y  t o  the 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  leach s l u r r y .  

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 ree  streams i s  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 without processing a t  the General Sump. 

These streams are produced 

Two p i t s  have been used f o r  s to rage  of w e t  chemicals; t hese  are 

P i t s  3 and 5. P i t  3 was constructed a t  t h e  west end of t h e  s to rage  area 

p l a t e a u .  D i r t  removed during the  excavation was used t o  form the  p i t  west 
w a l l .  The d i r t  was placed i n  6- t o  8- inch (15-20 cm) l a y e r s  and can- 

pacted with sheepsfoot r o l l e r s .  A n a t u r a l  l aye r  of impervious c l a y  formed 

t h e  p i t  bottom. A f t e r  t he  excavation, t he  p i t  walls were covered with a 

t h i c k  c l a y  l a y e r .  Maximum depth of t he  p i t  was 24 f e e t  (7 .3 m) from t h e  

p i t  bottom t o  t h e  top  of t he  embankment. 

cubic  ya rds  (172,500 m ) ;  t he  su r face  area was 6.80  a c r e s  (2.75 ha) .  

Capacity of  p i t  3 was 225,600 
3 

P i t  3 has  been f i l l e d  with r e spec t  t o  i t s  capac i ty  t o  funct ion 

as a s e t t l i n g  b a s i n  and has been p a r t i a l l y  covered with c l ean  f i l l .  The 

remaining c a p a c i t y  i s  being used f o r  t he  d i sposa l  of var ious s o l i d s  and 

sludges.  When a l l  space has been u t i l i z e d ,  the covering w i l l  be completed 

and the  s u r f a c e  graded and seeded t o  c o n t r o l  run-off and  erosion.  

P i t  5 i s  a rubber- l ined s e t t l i n g  basin with a capac i ty  of 115,000 
3 cub ic  ya rds  (87,800 m ) and a su r face  area of about 3.6 acres (1.5 ha ) .  

It was cons t ruc t ed  t o  r ep lace  P i t  3. The p i t  i s  25 f e e t  ( 7 . 6  m) deep and 

t h e  top  of  t h e  p i t  embankment i s  about 10 f e e t  (3 m) above the surrounding 

ground s u r f a c e .  

supe rna te  i s  discharged through an overflow tower a t  the  west end. From 

the  tower, t h e  l i q u i d  flows by g r a v i t y  t o  the  P i t  3 c l ea rwe l l  where i t  i s  

sampled and pumped f o r  o f f s i t e  discharge.  

Neu t ra l i zed  waste e n t e r s  the east  end and t h e  c l e a r  

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 for 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 a r e  o f  c y l i n d r i c a l  concrete  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 capac i ty  of the 

.: , 

::;.. 
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ind iv idua l  tanks i s  125,000 cubic 

concrete ,  8 inches (20 cm) thick.  

3 

The w a l l s  a r e  pos t - s t r e s sed  with high 

f e e t  (3,540 m >. The tank w a l l s  a r e  of 

t e n s i l e  s t e e l  wire and the wires protected by a 0.75 inch (1.9 cm) grout 

coa t ing .  I n  1964, the two K-65 tanks were protected by enclosing them 

with an e a r t h  embankment. 

The K-65 tanks were used f o r  t he  s to rage  of Refinery r e s idues  

t h a t  r e s u l t e d  f r a n  the  processing of pi tchblende o res .  These r e s idues  

or t a i l i n g s  con ta in  226Ra.  Pitchblende ore  processing a t  the  EMPC was 

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

remain i n  s torage.  Other s i m i l a r  r e s idues  were s e n t  t o  t h e  PMPC f r a u  

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

property of the Afr ican Metals Corporation and a r e  s to red  a t  t h e  FMPC 

under a l e a s e  c o n t r a c t  which e x p i r e s  June 30, 1983, and which p r o h i b i t s  

abandonment by t h e  lessee. 

One of  t h e  metal  oxide tanks con ta ins  similar t a i l i n g s  o r  r e s i -  

dues from'Refinery operat ions a t  FMPC. However, these residues are 

the r e s u l t  of  processing of non-pltchblend ore concentrates  and 

con ta in  only the  t r a c e  of radium not  removed i n  the  concentrate  process.  

These metal  oxides a r e  owned by DOE. The o the 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 treatment s y s t e m  i s  a cau- 

p l e t e l y  sepa ra t e  system from the  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  s epa ra t ion  from t h e  a c t u a l  production e f f o r t  do 

no t  normally con ta in  s i g n i f i c a n t  amounts of uranium. However, uranium 

contamination does occur through the p l a n t  laundry and showers. Normal 

treatment of t he  s a n i t a r y  sewage i n  the  Sewage Treatment P lan t  removes 

much of t he  uranium which i s  captured i n  t h e  sewage sludge. 

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

P lan t  o r  Refinery.  

The sludge 

The storm water system i s  b a s i c a l l y  designed t o  be uranium- 

<-. 
c- 

f r e e ;  however, i t  i s  poss ib l e  f o r  uranium t o  e n t e r  t he  Storm Sewer System 

through a c c i d e n t a l  s p i l l s  and surface water runoff from the p l an t  area.  

t reatment  f a c i l i t y  as such i s  provided f o r  t h e  storm water,  but  c o n t r o l  

and recovery of uranium washed o r  s p i l l e d  i n t o  the Storm Sewer System i s  

No 

p o s s i b l e  t o  a major degree through d ive r s ion  f a c i l i t i e s .  

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 ,  repeated sampling 

and sample a n a l y s i s  i s  employed a t  each treatment s t e p  of junct ion of  l i q u i d  
I 

t 

I :  
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waste streams. 

i n g  p l a n t  t o  the  General Sump, samples must be taken and analyzed 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 he  p re - se t  d i s c a r d  l i m i t s .  

waste e f f l u e n t s  are again sampled and checked on r e c e i p t  a t  t he  General 

Sump. 

e f f l u e n t  from t h e  General Sump and again upon discharge from the Clear- 

w e l l  a t  t h e  Chemical Waste P i t .  

Before discharge of the t r e a t e d  e f f l u e n t  from the generat-  

The process 

The sampling and a n a l y s i s  i s  repeated before  discharge of t h e  

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

The Storm be fo re  t h e  wastes are s e n t  d i r e c t l y  t o  t h e  Chemical Waste P i t .  

Sewer L i f t  S t a t i o n  i s  equipped with recording flowmeters and a u t a n a t i c  

p ropor t iona l  samplers t o  provide d a t a  on storm sewer system flow. 

u n i t  measures and samples the  flow being pumped t o  the  M i a m i  River through 
Manhole 175 (see Figure 1-4). The second u n i t  i s  au tomat i ca l ly  a c t i v a t e d  

whenever t h e r e  is an overflow t o  Paddy's Run Creek, and provides samples 

and measurement of t hese  flows. From the  sample analyses  and flow d a t a ,  

any l o s s 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. 

One 

Manhole 175 i s  t h e  f i n a l  j unc t ion  po in t  of t h e  major waste 

Th i s  f a c i l i t y  i s  equipped with a recording pH meter, a flow- streams. 

meter u t i l i z i n g  a P a r s h a l l  flume, a temperature r eco rde r ,  and an automatic 

p r o p o r t i o n a l  sampler. 

R ive r  i s  cont inuously measured and a canposi te  sample c o l l e c t e d  on a d a i l y  
b a s i s  f o r  a n a l y s i s .  

A t  t h i s  l o c a t i o n ,  the discharge flow t o  the M i a m i  

I n  a d d i t i o n  t o  t h i s  on - s i t e  monitoring, an o f f - s i t e  monitoring 

program i s  conducted t o  determine the  e f f e c t  of FMPC releases on the  

q u a l i t y  of t h e  M i a m i  River. The sampling l o c a t i o n s  t h a t  are used i n  

implementing t h i s  program are shown i n  Figure 1-7 .  

upstream from t h e  p o i n t  of t h e  FMPC discharge i n t o  the  M i a m i  R i v e r .  

Weekly samples are  taken a t  t h i s  p o i n t  t o  give an i n d i c a t i o n  o f  the q u a l i t y  

of t h e  water approaching the  FMPC discharge.  Point  2 i s  the  continuous 

sampler a t  Manhole 175. Points  3 and 4 are located downstream from the 

FMPC discharge po in t .  A continuous sample i s  withdrawn from the r i v e r  

a t  Point  3 and analyzed no l e s s  f requent ly  than once a week; Point 4 . i s  

sampled weekly. Sample comparisons from upstream and downstream provide 

a n  e f f e c t i v e  means of no t ing  the e f f e c t  of FMPC discharge on the r i v e r .  

Po in t  1 i s  located 

. .  ..;. ' . ,  
, ... , .  f ' ' - p  29- 
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@ BOUNDARY AIR SAMPLING STATIONS. 

W1, W2, W3 A W 4  - WATER SAMPLING LOCATIONS 
SCALE: I” = 3055’ 

W 4  i r  locored ot Miamitom, 
4.7 miier from Paddy’s Run- . 

i -. 
FIGURE 1-7. A I R  AND WATER SAMPLING LOCATIONS 
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sampler a t  Manhole 175. 

d i scharge  po in t .  

p o i n t  and analyzed no l e s s  f requent ly  than once a week. 

son provides  an e f f e c t i v e  means of no t ing  the  e f f e c t  of FMPC discharge  

on t h e  r i v e r .  

Poin t  3 i s  loca ted  downstream from the  FMPC 
A continuous sample i s  withdrawn from the  r i v e r  a t  t h i s  

A sample canpari-  

Data compiled wi th  r e s p e c t  t o  discharge of chemicals and r ad io -  

nuc l ides  t o  the  Miami River i s  summarized and publ ished a s  p a r t  of the  

annual  monitor ing r e p o r t s .  

Test  w e l l s  have been d r i l l e d  around the  waste p i t s  t o  permit 

monitor ing of  ground water i n  the  a rea .  The l o c a t i o n  of these  wells i s  
shown i n  Figure 1-8. 

b a s i s ,  fu rn i shes  an i n d i c a t i o n  of t he  condi t ion  of  t h e  p i t  l i n e r s .  

Sampling of these  we l l s ,  performed on a q u a r t e r l y  

I n  a d d i t i o n  t o  t e s t  well samples, su r f ace  water i n  Paddy's Run 

i s  sampled and analyzed weekly. 

from the  p i t s  would migra te  t o  Paddy's Run. I n  a d d i t i o n ,  grab samples of 

s u r f a c e  water i n  t h e  p i t  a r ea  a r e  obtained on a r a n d m  b a s i s  and analyzed 

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

be i n v e s t i g a t e d .  

It i s  l i k e l y  t h a t  any l eak  or  seepage 

Any unusual concent ra t ions  would 

Airborne Wastes 

!-.E . . . .. . *. . . _. . . .: . ..-. :.' 

Conversion of impure uranium and thorium compounds t o  r eac to r -  

grade feed m a t e r i a l s  involves  opera t ions  which generate  r ad ioac t ive  d u s t ,  

nuisance d u s t s ,  and co r ros ive  m i s t s  o r  r e a c t i o n  products .  

and a i r  c l ean ing  systems such as bag c o l l e c t o r s ,  e l e c t r o s t a t i c  p rec ip i -  

t a t o r s ,  and scrubbing towers are used t o  confine t h i s  a i r  and remove 

a i rbo rne  contaminants ,  inc luding  va luable  m a t e r i a l  which i s  returned t o  

the  product ion  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. 

cont inuous schedule  t o  determine the  opera t ing  condi t ion  of t he  a i r  clean-  

i n g  systems and t o  measure the  quant ies  of m a t e r i a l s  no t  being c o l l e c t e d  

by t h e  systems. 

Ven t i l a t ion  

Sampling of these  s t a c k  exhausts  is  maintained on a 

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

low-sulfur  ( l e s s  than  1 . 7  percent )  c o a l  and w i l l  be f u r t h e r  reduced by the  

i n s t a l l a t i o n  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 .  
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FIGURE 1-8. LOCATION OF THE THREE WATER PRODUCTION WELLS 
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The FMPC i n c i n e r a t o r  i s  used f o r  t he  d e s t r u c t i o n  of combustible 

t r a s h ,  paper ,  wood, e tc .  
a i d  i n  a t t a i n i n g  a goal of +1850"F ( l O I O ° C )  temperature i n  t h e  s t a c k  gases.  

During s t eady  s t a t e  operat ions with the 1850°F (1010°C) temperature devel-  

oped, 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  operat ion a r e  minimized. 

Samples of p a r t i c u l a t e  matter i n  air  are continuously c o l l e c t e d  

a t  s i x  permanent sampling s t a t i o n s  loca t ed  ontfie p r o j e c t ' s  ou te r  boundary 

(see Figure 1-7) .  

about one cubic  meter pe r  minute through an 8 x 10 inch (20 x 25 c m )  f i l t e r  which 

i s  changed weekly. 

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  dus t .  A f t e r  reweighing, 

t he  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  are dissolved i n  ac id  and the  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 t h e  c o l l e c t i o n  period. 

t hese  analyses  are completed the  remaining s o l u t i o n  i s  held t o  provide a 

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

no t  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. 

Because of t h e  low concen t r a t ions ,  a n a l y s i s  of annual composites f o r  each 
s t a t i o n  i s  considered adequate. 

I t  i s  equipped with a gas - f i r ed  a f t e r b u r n e r  t o  

A t  each boundary station, a i r  i s  drawn a t  a rate of 

F i l t e r s  a r e  weighed be fo re  use  and then reweighed 

Counting 

A f t e r  

P e r i o d i c a l l y  during the year ,  a i r  samples were c o l l e c t e d  a t  

boundary s t a t i o n  no. 2 for t he  determination of ni t rogen dioxide.  The 

NO samples were c o l l e c t e d  for 24-hour periods.  A l l  a i r  monitoring d a t a  

i s  summarized and published i n  annual monitoring r e p o r t s .  
2 

1.1.1.3 U t i l i t i e s  

During calendar-year 1976, the FMPC consumed 32,378,000 KVA of 

e l e c t r i c i t y ;  32,147,000 cubic f e e t  of n a t u r a l  gas;  31,060 tons of low 

s u l f u r  c o a l ;  and 176,590,000 ga l lons  of water from we l l s  on the  s i t e .  

The FMPC discharged 183,773,000 gal lons of t r e a t e d  e f f l u e n t  and storm 

water t o  the  Great M i a m i  River . (2 1 

... 
.. . ._ .. 
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1 . 1 . 2  Fbture Plans 

Formal plans prepared by DOE lor Operations a t  the FMPC extend 

through 1983. While operat ions at  the  p l a n t  w i l l  probably continue p a s t  

1983, no formal p ro jec t ions  f o r  those a c t i v i t i e s  have been prepared. No 

d r a s t i c  d i f f e r e n c e s  i n  f u t u r e  operat ions r e l a t i v e  t o  the n a t u r e  of ongoing 

work are expected. 

Future production p l ans  a t  the  FMPC are i l l u s t r a t e d  i n  terms of 
pro jec t ed  uranium d e l i v e r i e s  i n  Figure 1-9. A s  shown i n  t h e  graphs, feed 

operat ions are planned f o r  the New Production Reactor (NPR) a t  t h e  DOE- 

Hanford Operations s i t e ,  fo r  the Savannah River Reactor, f o r  the Paducah 

Gaseous Diffusion P l a n t ,  and f o r  t h e  Y - 1 2  P l an t  i n  Oak Ridge, Tennessee. 

These p l ans  emphasize the d i scon t inua t ion  of UO feed t o  Paducah and the 

a s soc ia t ed  phase-out of t he  Refinery,  one of t he  primary productions 

a c t i v i t i e s  a t  t he  FMPC i n  previous years .  

work f o r  t he  NPR, SRR and Y-12 w i l l  involve increased u t i l i z a t i o n  of the 

metal area f a c i l i t i e s  and the  smaller s c a l e  operat ion c a p a b i l i t i e s  of t he  

P i l o t  P l a n t .  

3 

The prospects  of increased 

Other program a c t i v i t i e s  planned f o r  the FMPC through 1983 include: 

1. 

2.  

3 .  

4. 

5 .  

I n t e r m i t t e n t  Refinery campaigns based on recoverable 

cascade feed material  i n  s tock-pi led waste o r  con- 

taminated materials. 

Conversion of DOE-Hanford Operations waste thorium 

n i t r a t e  s o l u t i o n s  t o  usable  and s t o r a b l e  cond i t ions .  

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 pro- 

duct ion areas t o  augment o the r  DOE or inter-agency 

e f f o r t s  ( i . e . ,  DOE and DOD) f o r  c o s t  reduct ion 

programs. 

Poss ib l e  cons t ruc t ion  and operat ion of a p o r t a b l e  

smelter  t o  process  var ious contaminated metal s c r a p  

generated a t  var ious Government f a c i l i t i e s .  

Air, water, and s o l i d  waste po l lu t ion  abatement programs 

for compliance with app l i cab le  standards.  

. .  , .  
.?.. .:’:.:- . 
‘ I  . .  
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1.2 PIANT FACILITIES 

1.2.1 Location 

The Feed Materials Production Center it3 loca ted  i n  a rural area 

of southwestern Ohio, nea r  Fernald,  on a 1,050 a c r e  (425 ha) s i t e  about 

10 mi l e s  (16 lan) northwest of  Cinc inna t i  and 8 m i l e s  (13 km) southwest of 
Hamilton (Figures 1-10 and 1-11). 
ha)  i n  the  center  of t he  si te.  The s i t e  i s  bounded on the  south by WLlley 

Road, on the  west by Paddy's Run Road, on the  n o r t h  by farm land and S t a t e  

The p l a n t  proper ty  occupies 136 ac res  ( 5 5  

Route 126 and on the  east by a d a i r y  farm (Figure 1-12). 

inc luding  a l l  of t he  product ion and waste s to rage  areas, i s  i n  Hamilton 

County, Crosby Township. Approximately 200 acres (91 h a ) ,  mostly g ra s s  

covered with sane shrub and hardwood areas, are i n  Bu t l e r  County, Ross 
Township. 

Most of t he  si te,  

1 .2 .2  P l an t  Layout 

The 136 ac re  ( 5 5  ha) production cen te r  was completed i n  1954. 

I t  c o n s i s t s  of e i g h t  s epa ra t e  p l a n t s  (described i n  l . l . l ) ,  support  

bu i ld ing  and f a c i l i t i e s  (adminis t ra t ion ,  personnel and s e c u r i t y ,  s e r v i c e ,  

and h e a l t h  and s a f e t y  bu i ld ings ,  b o i l e r  p l a n t ,  garages,  water supply 

system, l abora to ry ,  and warehouses) and wastes t reatment  and s to rage  ,. 

f a c i l i t i e s  (sump, wet and dry chemical p i t s  and tanks) .  

1-2 show the  p l a n t  layout .  The waste s to rage  f a c i l i t i e s  a r e  loca ted  on 

the  w e s t  s i d e  of t h e  p l a n t  ( s ee  Figure 1-4) and c o n s i s t s  of tanks used f o r  

s to rage  of r e f i n e r y  res idues  and wet and dry chemical p i t s .  

chemical p i t s  a r e  c u r r e n t l y  i n  use; the  o the r s  have been f i l l e d  t o  capac i ty ,  

covered w i t h  e a r t h ,  packed, and  re-seeded. They have been descr ibed I n  
Sect ion 1.1.1.2. 

Figures  1-1 and 

Three 
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FIGURE 1-11. FMPC AND SURROUNDING AREA 

7 . . .- . .  



d" 1-28 

@BOUNDARY r' 
.-. 

FIGURE 1-12. FEED MATERIALS PRODUCTION CENTER 
. E N V I R W N T A L  FEATURES 

39 

i maT:ToR 



2- 1 

2.0 DESCRIPTION OF THE EXISTING ENVIRONMENT 

4.444. k 

2.1 CIiARAC'rI'RI7ATION OF 171E GI'NEKAL ARI'A 

2.1.1 Climatology 

Comprehensive weather observations are made by the National 

Weather Service at the Abbe Ob~ervatory'~) in Cincinnati about 15 miles 

(24 km) to the south of FMPC and at the Greater Cincinnati Airport(4) 

about 17 miles (27 km) to the south of 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 
FWC(5). 

Feed Materials Production Center itself. Since the Greater Cincinnati 

Airport is in a suburban and rural area, its climate is more comparable 
to the FMPC climate than is that of the Abbe Observatory so the air- 

port 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 

The climate of southwestern Ohio is continental characterized 

by a wide range of temperatures from winter to summer. 

temperatures are in the 70'sOF (low 20'sOC) in June, July, and August, 

and in the low 30'sOF (around OOC) in December through February. The 

length of the frost-free period is about 190 days, extending from mid- 

Average daily 
u 

-74 ." < .( .$ *, 

April to late October. 

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

During the winter and spring, frequent changes in the weather 

occur in southwestern Ohio as cyclonic storms pass over the area. In 

the summer 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 period 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). The period of maximum 

November and continues through April. These are 

almost all of the snow falls. 
cloudiness begins in 

also the months when 

4c 6, - 
. -  

... . . . .  



2.1.1.1 Temperature 

Average temperatures at Hamilton over a 29-year period ranged 

from 33.1"F (0.6OC) in January to 76.3"F (24.6OC) in July. Over a 

comparable period at the Greater Cincinnati Airport, these average 

temperatures were 31.6'F (-0.2OC) and 75.4"F (24.1OC). 

fluctuations in the winter months are from the low 20's'F (around -15OC) 

to the low 40'sOF (around 5OC), while during the summer months the range 

is from the low 60'sOF (mid-teen°C) to the mid-80'sOF (around 3OOC). 

Average daily maximum, minimum, and monthly normal temperatures for the 

1915-1969 period at Abbe Observatory are shown in Table 2-1 . 
means are stable from June through August and December through February 

with sharp increases between March and June and decreases between 

September and December. 

Normal daily 

Monthly 

Over a 30-year period at the Greater Cincinnati Airport, the 

highest temperature recorded was 102OF (38.9OC) in August, 1962. The 

record low there was -25OF (-31.7OC) on January 18, 1977 . (7 1 

Based on the 10 years from 1951 to 1960, Hamilton had an 

average of 115 days per year when temperatures reached 32OF (OOC) or 

below. 

when temperatures equaled or exceeded 90 F (32.2OC). 

During the same period, there was an average of 38 days per year 

2.1.1.2 Precipitation 

Over the 17 years between 1960 and 1976, the average annual 
(7 1 precipitation measured at the FMPC was 37.05 inches (94.1 cm) 

(Table 2-2). Other long term averages are 38.02 inches (96.6 cm), the 

30-year climatological normal for Cincinnati, and 39.80 inches (101.1 cm), 

the climatological normal for Hamilton. 

tation has ranged from 29.22 inches (74.2 cm) in 1963 to 47.72 inches 

(121.2 cm) in 1973. Monthly totals were a minimum of 0.04 inches (0.1 

cm) during March, 1962, and a maximum of 11.15 inches (28.3 cm) during 

March, 1964. A large amount of this maximum fell on a single day that 

month when the record 24-hour rainfall of 5.21 inches (13.2 cm) was 

measured at the Greater Cincinnati Airport . 

At the FMPC the annual precipi- 

(4) 



2- 3 

TABLE 2-1. NORMAL TEMPERATURES AT CINCINNATI'S 
ABBE OBSERVATORY (1915-1969) 

Daily Maximum Daily Minimum Monthly Mean 
Month (degrees F) (degrees F) (degrees F) 

January 

February 

March 

April 

May 
June 

July 

August 

September 

October 

41.3 

43.4 

52.0 

64.4 
74.9 

83.8 

87.5 

86.4 
80.3 

68.9 

26.1 

26.7 

33.3 

43.9 

53.5 

63.0 

66.3 

64.9 

57.6 

46.8 

33.7 

35.1 

42.7 

54.2 

64.2 

73.4 

76.9 

75.7 

69.0 

57.9 
November 53.2 36.0 44.6 

December 42.6 27.9 35.3 

Year 64.9 45.5 55.2 
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TABLE 2-2 . PRECIPITATION MEASURED AT THE FMPC, 
1960-1976 (WATER EQUIVALENT INCHES) 

Total Monthly Records 
Year Precipitation Maximum Minimum 

1960 

1961 
1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 
1971 

1972 

1973 

1974 

1975 
1976 

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 

37.05 

6.04 June 

8.75 July 
6.63 July 

9.78 March 

11.15 March 

6.56 September 

4.83 April 

5.86 May 

10.36 May 

5.26 September 

5.20 April 

4.35 September 

5.49 April 

7.61 July 

7.09 August 

5.65 March 

5.59 August 

0.55 March 

1.32 January 

0.57 April 

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 April 
1.08 February 

1.07 February 

1.03 October 

1.50 July 

0.41 December 
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There is an average of 44 days with thundershowers each year 

in southwestern Ohio and 30 oi these thundershower days occur between 

May and August(4). 

number of annual thunderstorm days is 50. 

In urban Cincinnati (the Abbe Observatory), the 

Heavy fog is observed an average of 20 days per year on the 

hilltops above the Ohio River (Greater Cincinnati Airport). These days 

are rather evenly distributed throughout the year with a slight maximum 

in September-November and a slight minimum in April-June. 
of heavy fog in the valleys of the Ohio River and its tributaries is 

markedly more frequent than on the hilltops because of the cooler 

temperatures caused by the combination of nighttime drainage winds or 

relatively cool summertime water temperatures and the source of water 

vapor provided by the rivers themselves. River valleys delineated by 
fog are a common sight for travelers driving through or flying over the 

Cincinnati area in early morning hours. 

The occurrence 

Annual snowfall at Hamilton averaged 15.3 inches (38.8 cm) 

over a 29-year period. At the Abbe Observatory, the 54-year average 

(1951-1969) was 19.0 inches (48.3 cm) and at the Greater Cincinnati 
Airport there was a 24-inch average measured during a 22-year period. 

The maximum monthly snowfall totals for the Abbe Observatory are 

presented in Table 2-3. 

2.1.1.3. Winds 

At the Greater Cincinnati Airport, prevailing winds are from 

the south southwest for all 12 months of the year. 

speeds range from 6.7 mph (10.8 kph) in August to 11.2 mph (18.0 kph) 
Average monthly 

in March. 

reduce the wind speed and direct the air flow along the valleys. 

Channeling of air flow and surface friction in the valleys 

A 

wind rose showing the wind direction frequencies and the average wind 

speeds from each direction at the airport is presented in Figure 2-1. 

The fastest mile of wind recorded at the airport was 40 mph 
(64.4 kph) from the SSW. It has been observed five times in 12 years: 

February, 1967; April, 1970; January, 1971; June, 1971; and December, 

1973. Wind records from the FMPC list wind gusts in excess of 50 mph .. 
. .  

. .  



TABLE 2 - 3 .  MAXIMUM MONTHLY SNOWFALLS AT THE 
ABBE OBSERVATORY (1915-1969) 

Maximum Snowfall 
Month ( inches)  Year of Occurrence 

October 4 . 7  1925 

November 10 .2  1966 

D e  c em be r 16 .3  

January 20 .2  

February 

March 

Apri l  

11 .6  

1 3 . 0  

5 .2  

1917 

i g i s  

1948 

1937 

1920 

Several Years May Trace 

.._. ,;> ' 
I ..:. - . ._ 
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5.2% 
8.2 mph 5.1% 

1 9.0 mph 6.% 

4444, 

8.6% 
9.2 mph 

11.4 mph 

13.3% 
11.3 mph 

S 

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

FIGURE 2-1. WIND DIRECTION AND SPEED OCCURRENCES 

46 r ,  - 
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TABLE 2 - 4 .  PERCENTAGE OF OCCURRENCE 
OF WIND SPEED CLASSES 
(GREATER CINCINNATI 
AIRPORT 1951-1960) 

F r e q u e n c y  
(miles per hour) (percent) 

R a n g e  

0-3 

4-7 

8-12 

13-18 

19-24 

25-31 

32-38 

39 and above 

10 .8  

26 .6  

35 .6  

22 .3  

3 . 9  

0 . 7  

0 . 1  

0 . 0  
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(80.5 kph) for 11 occasions between 1960 and 1976 with g u s t s  t o  60 mph 

(96.6 kph) twice('). Table 2-4 shows t h e  percentage of occurrence of 

var ious wind speed ranges measured a t  t h e  Greater  Cincinnat i  Airport  (8)  . 
. 

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 extends from northern Texas t o  south- 

western 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 slow r a t e  compared 

with t h e  r o t a r y  speed of winds wi th in  t h e  tornado which a r e  estimated 

t o  sometimes exceed 200 mph (322 kph). 

During t h e  20-year period 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 Apr i l  (47 tornadoes) ,  

May (47 ) ,  June (36) ,  and J u l y  (34) when 70 percent  of t h e  tornadoes 

occurred(9) .  

Hamilton County and two were seen i n  But ler  County. During t h e  23-year 

period from 1953-1975, Ohio averaged about 13  tornadoes annually.  I n  

these  years  a t o t a l  of e i g h t  tornadoes were observed i n  Hamilton County 

and seven i n  Butler  County. 

I n  t h e s e  20 years ,  four  tornadoes were observed i n  

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  the  FMPC property.  A 

tornado passed near t h e  no r theas t  boundary on May 13, 1973, but caused 

no damage t o  t h e  E " C .  

2.1.2 Seismolom 

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  is  a small r eg ion  i n  w e s t -  

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

i n  t h e  p a s t .  

2 and 9,  1973, and t h e  shocks were f e l t  over a d i s t a n c e  of 48 and 55 miles, 

r e spec t ive ly .  During t h e  per iod 1776 to  1964, 78 earthquakes were 

recorded i n  Ohio and s i x  of t h e s e  occurred i n  the C inc inna t i  area. (All 

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



six occurred between the years 1925 and 1937 and were of low intensity, 

III-Modified Mercalli Scale, 1956 revision.) Although the 1937 events in 

the Anna area were larger, VI1 and VIII, the Anna area is located far enough 

north of Cincinnati that only a mild shock was felt there. 

been no seismic activity in the local area of the Feed Materials Production 

Center (Cincinnati area) since 1937. (7) Because of the seismic activity in 

There has 

the Anna area, this portion of Ohio is included in a seismic risk category 
of 2 (Figure 2.2). (I1) 
earthquake damage can occur. 

area, those in 1937, caused damage such as toppled chimneys and cracked 

A seismic risk category of 2 is an area where moderate 

(The two largest recorded events in the Anna 

walls. (10)) 

2.1.3 Geology 

The bedrock in much of southwestern Ohio consists of indurated 

These sedi- (12) shales and limestones of Upper Ordovician Age (Figure 2-3). 

ments were deposited in a shallow sea which inundated much of the central 

part of the United States. The land masses during this period were far to 
the east, which accounts for the fine grained nature of the sedimentary 

deposits. 

Pleistocene glacial deposits unconformably overlie the Ordovician 

rocks. In southwestern Ohio, these glacial deposits are associated with 

the two youngest of the three continental ice sheets that have advanced 

over portions of Ohio in the past million years. 

the Illinoian and the Wisconsin, chronologically, contributed great quantities 

of debris to the area, filling in old river and stream channels, which 

caused a pronounced softening of the topographic relief. 

marked by broad flat plains, rolling surfaces along glacial moraines, and by 

low well rounded hills of bedrock which protrude through the glacial debris 
(Figure 2 - 4 ) .  

The last two ice advances, 

The area is 

(13) 

Prior to glaciation, during the Teays stage, southwestern Ohio 

was drained by the Hamilton River which incised a broad river valley. 

this valley was occupied by the Cincinnati River during the advance and 
Later 

retreat of the Kansan ice sheet. (This advance 

western Ohio.) The debris from later advances, 
I 

- .  

did not extend into south- 

the Illinoian and Wisconsin, 

.. . 
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F I G U R E  2-3. GEOLOGIC MAP AND CROSS SECTION OF O H I O  
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FIGURE 2 - 4 .  GEOLOGICAL FEATURES OF THE F'MPC AREA 

Defines Terrace Edge 

52 I,. 
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w a s  deposi ted i n  this  a n c e s t r a l  r i v e r  va l l ey  t o  form the  extensive ground- 

water a q u i f e r  of t h e  New Haven Trough (Figure 2-5). 

t he  trough average 2 miles  (3.2 km) i n  width and about 150-200 f e e t  (46-61 m )  

i n  depth. When t h e  i c e  receeded from the  a rea ,  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 m) above the limestone and sha le  

v a l l e y  f l o o r .  

advance, the Wisconsin. Recent erosion by the  M i a m i  River and i t s  t r i b u t a r i e s  

has removed s u b s t a n t i a l  port ions of the g l a c i a l  f i l l ,  leaving t e r r a c e  remnants 

s tanding higher  than the adjacent  bottom lands. 

The g l a c i a l  depos i t s  i n  

Most of the su r face  depos i t s  accumulated during the las t  g l a c i a l  

2.1.4 Hydrology 

2.1.4.1 Surface Water 

The FMPC i s  located i n  the Great M i a m i  River Basin. Natural  

drainage 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  of the Great M i a m i  

River  (Figure 2-6). Paddy's Run i s  an ungaged stream. However, 

mean discharge of gaged streams i n  Bu t l e r  and Hamilton count ies  ranges 

between 11.7 and 13.3 inches (29.7-33.8 cm) per  year (14) (0.86 t o  0 . 9 8 ,  

cfs*/mi2 or 0.008-0.009 m /sec/km ) of area drained) .  3 2 '  Monthly discharge 
d a t a  f o r  t he  Great M i a m i  River i s  shown below (15) . 

3 U 

3 .O 

2 .o 

1 .o 

J F M A M J J A S O N D  

19 76 ----_--- Normal (1 9 31-19 60 

Paddy's Run i s  j u s t  west of FMPC's f i v e  chemical waste s to rage  

p i t s .  Location of t he  p i t s  shown i n  Figure 2-7; the s t a t u s  of the p i t s  
i s  given on the following page. (7 1 
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FIGURE 2 - 6 .  SURFACE STREAMS -- FMPC ENVIRONS 
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P i t  Volume 
S t a t u s  P i t  No. Pit Type Cubic Yards 

40,000 F i l l e d  & covered 1 Dry 
2 Dry 13,000 F i l l e d  & covered 

3 Wet 226,500 -9877 F i l l e d  - being covered 

53,000 87% F i l l e d  4 Dry 
5 Wet 115,000 95% F i l l e d  

The waste s to rage  p i t s  are l i n e d  with c l a y  o r  a rubber membrane. 

There have not .been  any weather o r  runoff  condi t ions t h a t  have led t o  

e ros ion  near  t h e  base of west s lope  of t h e  waste s torage  area s i n c e  t h e  

FMPC began opera t ions .  ( 7 )  

Liquid wastes have been generated t o  sane degree i n  every opera- 

t i o n  a t  FMPC. 
and s torm sewer water are  discharged t o  Great M i a m i  River (Figure 2-8). 

Treated process  e f f l u e n t s ,  sewage t reatment  p l an t  e f f l u e n t s ,  

2.1.4.2 Ground Water 

The underlying sediments a t  t h e  FMPC s i t e  are unconsolidated 

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 he  N e w  Haven Trough. The upper 

50 f e e t  (15 m) i s  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 the  t i l l  i s  about 150 f e e t  (46 m) of sand 

and g r a v e l  which f i l l s  t he  buried p r e g l a c i a l  r i v e r  va l l ey .  I n  the  FMPC 

area, t h e  sand and grave l  depos i t s  are divided 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 10 t o  20 f e e t  (3-6 m)  th ick .  The top  of t h i s  c l a y  i s  

about 125 f e e t  (38 m) below the  land sur face .  (7) Figure 1-8 shows t h e  

l o c a t i o n  o f  some of t he  tes t  and production wells a t  t h e  FMPC s i t e  and 

Figure  2-9 shows an idea l i zed  west-east  c ros s  s e c t i o n  through the  va l l ey  

f i l l .  

The s u r f a c e  depos i t s  a t  t h e  s i t e  conta in  s u f f i c i e n t  c l a y  to  

render  them nea r ly  impervious t o  i n f i l t r a t i o n .  However, i n  some areas, 

sand and g r a v e l  d e p o s i t s  extend t o  the  surface.  Aquifer tests i n  t h e  lower 

sand and g r a v e l  layer y i e l d  a c o e f f i c i e n t  of permeabi l i ty  of 2,000 ga l lons  
3 2  .. per  square  foo t  (81.5 m /m ) per  day and the  c l a y  l a y e r  between the  sand 

, 
57 
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FILTRATE GENERAL WASTEWATER 

SUM? 4 

- * 
h 

CHEMICAL 
WASTE 

PIT 

GREAT MIAMI RIVER 

PLANT FILTERS 

LIQUID 0 b # 

*Storm sewer woter can be diverted to the Chemical Waste P i t  or the General Sump by first halfing 
the pumping from both locations and then closing the gate valve. 

FIGURE 2-8. LIQUID WASTE STREAMS 
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and gravel units has a coefficient of permeability of about 3 gallons per 
3 2  square foot (0.1 m /m ) per day. Thus, in some locations, the clay layer 

provides a confining unit for the lower sand and gravel aquifer. 

Test borings for foundation design, well drilling, and waste 

pit excavation at the FMPC site show the existance of many ground-water 

aquifers in the glacial deposits. 

result primarily from infiltration of precipitation that is trapped by 

underlying clay units. A more detailed cross section of the glacial deposits 
encountered in deep wells is shown in Figure 2-10. The two major aquifers, the 

upper and lower sand and gravel units, are about 50 and 70 feet (15 and 21 m) 

thick, respectively (Figure 2-10). The blue clay layer that separates these 

gravel deposits is sufficiently impervious that water in the lower sand and 

gravel unit is under considerable hydrostatic head. The water in the upper 

aquifer, above the blue clay layer, is under normal hydrostatic conditions and 

is recharged locally from infiltration of precipitation through the surface clay 
deposits. The static water levels in Test Wells 2, 3, 4, and 5, located 

on the west side of the waste disposal area, are higher than the water 

level in Test Well 1 on the east side of the disposal area (Figure 1-8). 
indicates that the shallow ground water is moving in an easterly direction 

Some of these are quite localized and 

This 

toward the main production wells (Figure 1-8). (7) 

The deep aquifer (artesian in the FMPC site) is undoubtedly 
supplied with water from a large recharge area and is not greatly affected 

by local precipitation. 

withdrawn from this aquifer by the FMPC production wells. 
On the average, 1/2 million gallons (1400 m3) per day are 

The static water level in the production wells (into the lower 

aquifer) and in the well of the "old Administration Building" (into the upper 

aquifer) are approximately the same (Figures 2-9 and 2-10). This indicates that 

the lower and upper sand and gravel aquifers are interconnected in this area. 

Chemical analyses of water samples from both deep and shallow wells are 

similar which is a further indication of direct'interchange between the 

aquifers at this location. (7 1 

The physical characteristics of the sand and gravel deposits in 

the New Haven Trough (Miami Valley) give rise to ground-water resources 

which are of tremendous potential economic value. At the present time, 
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FIGURE 2-10. V E R T I C A L  S E C T I O N  THROUGH DEEP WELLS ON PLANT S I T E  
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only limited use i s  being made of ground water in the FMF'C area, but 

increased industrial use will undoubtedly occur in the future. 

the interconnected nature of shallow and deep aquifers in the FMPC area, 

there is a potential for contamination of a valuable ground-water resource 

from waste disposal activities at the FMPC. However, no ground-water 
contamination of the deep aquifer has been observed and the upper clay 

layers are believed to form a sufficient barrier to migration of pollu- 

. 

Because of 

tants into the deeper sand and gravel aquifers. (7) 

2.1.5 Demography and Land Use 

The Feed Materials Production Center is located near Fernald, 

Ohio, approximately 20 miles (32 km) northwest of downtown Cincinnati 

in northwestern Hamilton County and southwestern Butler County. ' 

In 1975, Hamilton County had an estimated population of 
(17) 900,284; Butler County had an estimated population of 244,562 . 

Hamilton County is primarily urban (96.0%), with a rural nonfarm popula- 

tion of 3.6% and a rural farm population of 0.4%; while 77.4% of Butler 

County's residents are classified as urban, 19.1% are rural nonfarm and 

3.5% are rural farm residents. Both counties have a higher percentage 

of urban residents than the state, which has an urban population of 
approximately 75% (18) . 

The land surrounding the FMPC is primarily used for agriculture. 

There are 27 residences on the north side of the project; the majority 

of these are in a subdivision to the northeast. There are also approxi- 

mately 10 scattered residences and one small business located in the 

adjacent areas. Recently a trailer park was established about 1-1/2 

miles (2.4 km) southeast of the waste storage area. Fernald and New Baltimore 

in Hamilton County, and Shandon and Ross in Butler County are the 

communities closest to the plant site. The locations and populations 

of the towns and cities in the area are shown in Table 2-5. 

Between 1960 and 1970, the two counties experienced population 

increases, with Hamilton County increasing by 6.8% and Butler County by 

13.6%; the State's population increased by 9.8% during this same time 

period(19). 

County experiencing a 2.8% decrease, and Butler County increasing by 

8.1% . Table 2-6 shows the changes in population for the two counties 

from 1970 to 1975. 

However, from 1970 to 1975, the growth slowed, with Hamilton 

(17) 

. .  
I' . 
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T A B L E  2 - 5  . POPULATION AND LOCATION OF TOWNS 
AND CITIES NEAR FMPC 

- 
Approximate Distance 
from FMPC to Nearest Estimated 

Town or City Edge (Miles) Population 

Fernald 

Shandon 

Ross 

New Baltimore 

New Haven 

Dunlap 

Harrison 

Miamitown 

Groes beck 

Forest Park 

Fairf ield 

Hami 1 ton 

Mt. Healthy 

Cincinnati 

Cheviot 

1-314 

2 

2-112 

2-314 

3 

4 

5 

6 

7 

7 

8 

8 

30 

200 

3000 

200 

200 

100 

44081a) 

700(a) 

6000(a) 

15 139(a) 

8-112 7446(a) 

9 45 2 5 24 (a) 

10 11135(a) - 
("1970 census. 
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TABLE 2-6 . COUNTY POPULATION CHANGE, 1970 TO 1975(a) 

1970 1975 Change. 1970 t o  1975 
County (Census) (Estimate) Number Percent 

~~~~~ ~~ ~~ 

Hami 1 ton 925,944 900,284 -25,660 -2.8 

Butler 226,207 244,562 18,355 8.1 
-- -- -- 

(a) Source: Reference (17) 
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The median age for Hamilton County residents is 28.3 years, 

while Butler County's residents are slightly younger with a median age 

of 25.5 years; the median age for Ohio is 27.9 years. Hamilton County 

has a nonwhite population of 5%, and the state has a nonwhite population 

of 9.4%. There are slightly more females than males in both counties: 

52.5% in Hamilton County; 51.1% in Butler County. Hamilton County 
residents aged 25 and over had a median educational attainment of 12.0 

years; Butler County's residents had a median of 11.7 years of education; 

the median for the State is 12.1 years(''! 

income in 1974 was $4863 for Hamilton County (an increase of 43.5% from 
(17) 1969) and $4538 for Butler County (an increase of 46.0% from 1969) . 

The estimated per capita 

Hamilton County contains 1596 manufacturing establishments, with 

the manufacture of equipment for the transportation industry (e.g., motor 

vehicle and aircraft) being the major industry. Butler County contains 

208 manufacturing establishments, with the production of paper and allied 

products leading in number of employees in the county(2o). 

categories of employment for the two counties are shown in Table 2-7. 

average weekly earnings for all industries in 1975 was $206.06 for Hamilton 

County and $213.56 for Butler County, compared to $197.78 for the State . 

The general 
The 

(21) 

Hamilton and Butler Counties have a considerable amount o f  

industrial activity, as indicated above; however, farming is one of the 

major economic activities of the rural area surrounding the plant site. 

Dairy farming, raising of beef cattle and crops such as sweet corn, grain 

corn, soybeans, and wheat predominate in the area. Truck crops are 

widely grown and sold at local produce stands and in nearby urban markets. 

In 1976, Hamilton County had 560 farms, with an average size 

of 86 acres (35 ha); Butler County had 1460 farms, averaging 134 acres 

(54  ha) in size(22! 

by 19% in Hamilton County, but decreased by 9% in Butler County. The 

number of farms with sales of $2500 and over increased in both counties 

during the same period: Hamilton County +29%; Butler County +5%. The 

State experienced a decrease of 12% in the total number of farms, but 

Between 1969 and 1974, the number of farms increased 

a 5% increase in the number of farms with sales of $2500 and over (23 1 . 
Although the area around the FMPC is rural, Hamilton and 

Butler Counties are not among the State's leading agricultural counties. 

For 1975, in cash receipts from nine major agricultural commodities, 

F" r. - 
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TABLE 2-7 . GENERAL CATEGORIES OF EMPLOYMENT 
HAMILTON AND BUTLER COUNTIES, 
OHIO, 1974(') 

Number of bployees for Week 
Including March 12, 1974(a) 

Hamilton County Butler County 

Total Number of Employees 398,842 60,684 

Agricultural Services 478 40 
Mining 349 40 
Contract Construction 16,808 3,087 

Manu f ac tu r i ng 150,278 28,730 

Transportation and Other 
Public Utilities 25,461 2,684 

Wholesale Trade 34,413 2,371 

Retail Trade 67,911 11,114 

Finance, Insurance, and 
Real Estate 25,210 3,330 

Services 75,987 8,891 

ia)Excludes government employees, railraod employees, and self- 
employed. 

..-, ::.. .- . ... ..,... 
. _  . . ... . 
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Hamilton County was among the top 10 of Ohio's 88 counties in only one 

comodity: greenhouse and nursery products. The county ranked fifth 

with receipts of 5.4 million dollars from this farm activity. Butler 

County was not ranked among the top 10 counties in any of the nine major 
Grain corn is the major crop in both counties with 

regard to total acreage. In 1976, the acreage used was 7,500 acres 

(3040 ha) in Hamilton County and 54,500 acres (22,070 ha) in Butler 
3 County, with an average yield of 96.5 bushels per acre (8.3 m /ha). 

The average yield in Ohio was 101 bushels per acre (8.7 m /ha) . 
The nearest Hamilton County park is the Miami Whitewater 

3 (22)  

Forest located approximately five miles (8.0 km) southwest of the plant 
site in northwest Hamilton County. 

in a natural state for wildlife sanctuaries. The park is well-known for 

its white-tail deer, predatory birds, and rare plantlife; it also has 

extensive recreational facilities for the public. Other recreational areas 

near the plant site include Fort Scott Camps, owned by the Archdiocese of 
Cincinnati, two miles southeast of the FMPC; and Camp Ross Trails, 

owned and operated by the Girl Scouts of America, approximately two 

miles northeast of the plant. The latter campgrounds have historical 

importance because of Indian earth works preserved there. 

The area of Hamilton County is 414 square miles (1073 km ) ;  

The park contains 2031 acres (823 ha) 

2 

Butler County is slightly larger with an area of 471 square miles 

(1221 km ) .  Hamilton County has a population density of 2230 people 

per square mile (860/km ) ;  Butler County has 480 people per square 
2 mile (185/km ), compared to the State which has a population density 

of 260 (100 km ) . 

2 

2 

2 (19) I 

According to studies of the Great Miami River Basin area, the 

basin's population is expected to grow b y  about 50% from 1960 to 1980, 

and 100% from 1960 to 2000 (25). It is anticipated that manufacturing produc- 
tivity will increase at twice the rate of population growth. The studies 

that forecast this growth were centered around the industrial area 

between Dayton and Hamilton. Because of the lack of industry in the 

vicinity, growth in the FMPC area will be much less 

for the upstream urban areas. Up to the year 2000, 

from New Baltimore to the Ohio River is expected to 

than that expected 

growth in the area 

be low. Based on 
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these  s t u d i e s  and expec ta t ions ,  i t  appears reasonable  t o  conclude t h a t  

land a v a i l a b i l i t y  i n  t he  FMPC a rea  w i l l  not become c r i t i c a l  during the 

next s eve ra l  decades. 

2.1.6 Archeology and H i s t o r i c a l  Features" 

Four p r e h i s t o r i c  i nd ian  s i t e s  l i s t e d  i n  t h e  Nat ional  Regis te r  

of H i s t o r i c  P laces  are loca ted  within a three-mile  rad ius  of t h e  FMPC. 

The "Adena Ci rc le"  and "Demoret Mound" a r e  loca ted  on t h e  grounds of Camp 

Ross Trails two m i l e s  (2.2 km) nor theas t  of t he  p l a n t  and a r e  being 

preserved by t h e  camp owners. 

sacred  enclosure surrounding about 95 ac res  (38 .5  ha) i n  a l a r g e  horseshoe 

of t h e  Great Miami River ,  about one mi le  (0.6 km) east of t he  p l a n t .  The 

parapet  of t hese  anc ien t  remains i s  f a i r l y  w e l l  preserved and i n  p l aces  

i s  8-10 f e e t  ( 2 . 4 - 3 . 0  m) high. Nearby, overlooking the  Colerain s i te ,  

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 i s  be l ieved  

t o  have had l a t e r  use  as w e l l .  

The "Colerain work" i s  a f o r t i f i c a t i o n  o r  

The M i a m i  Purchase Assoc ia t ion  i s  an independent l o c a l  h i s t o r i c a l  

s o c i e t y  which a c t s  as t h e  Southwestern Ohio Regional Preserva t ion  Of f i ce  

f o r  t he  Ohio H i s t o r i c a l  Soc ie ty .  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  a r e a  occupied by the'FMPC conta ins  any known si tes 

of  a rchaeologica l  importance. 

Paddy's Run a r e a  is planned for 1979. 

A complete a rchaeologica l  survey of t he  

The o ld  v i l l a g e  of Whitewater, more camonly  known as "Shakers' 

Town" i s  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 .  It had i t s  

o r i g i n  about t he  year  1820, wi th  the  United Socie ty  of Be l i eve r s ,  c m o n l y  

c a l l e d  "Shakers I". O r i g i n a l l y ,  t h i s  soc i e ty  engaged i n  some manufacturing 

and i n  the  r a i s i n g  of garden seeds ,  but l a t e r  turned exc lus ive ly  t o  

farming and expanded t h e i r  holdings from f o r t y  a c r e s  t o  twelve hundred 

a c r e s  i n  only a few years. They replaced t h e i r  f i r s t  l og  cabins  w i t h  

dormatory-type b r i c k  s t r u c t u r e s  which a r e  p re sen t ly  p r i v a t e l y  owned and 

wel l  kept  landmarks. 



The town of N e w  Bal t imore,  l oca t ed  2.5 m i l e s  (4.0 km) f r a n  t h e  

p l a n t  s i t e ,  played a r o l e  i n  C i v i l  War h i s t o r y .  

and a p a r t y  of approximately 225 men ra ided  the  farm a rea  ad jacent  t o  

N e w  Bal t imore i n  Ju ly ,  1863. 

by W i l l i a m  Raisch,  S r .  and forced him t o  shoe sane of Morgan's horses .  

The o ld  Raisch farmstead on F l i c k  Road, 1 m i  (1.6 b) south of New B a l t i -  

more, remains i n t a c t .  Following h i s  r a i d ,  Morgan burned the  New Baltimore 

b r idge  t o  de lay  h i s  pursuers .  

General  John Hunt Morgan 

They stopped a t  a blacksmith shop operated 

Old F o r t  Dunlap or Colerain Vi l l age  i s  loca ted  about 2 m i  (3.2 

km) t o  t h e  east of t h i s  s i te and on the  oppos i te  bank of t he  Great Miami 

River. This v i l l a g e  and small f o r t  were founded i n  1790 by John Dunlap, 

an  immigrant from Colera in  i n  t h e  no r th  of I r e l and .  Fo r t  Dunlap i s  p r i n -  

c i p a l l y  memorable as t he  scene of the  f i e r c e s t  and longest  sus ta ined  Indian  

a t t a c k  recorded i n  Hamilton County. The ga r r i son  su f fe red  severe  l o s s e s  

and the  f o r t  w a s  damaged by f i r e .  The continuous s i e g e  l a s t e d  more than 

24 hours be fo re  t h e  Indians  r e t r e a t e d .  Stone monuments have been e rec t ed  i n  

t h a t  a r e a  t o  mark t h e  l o c a t i o n  of t he  o ld  f o r t .  

2.1.7 Ecology 

2 .1 .7 .1  Terrestrial Ecosystems 

S o i l s  i n  the  region of t he  FMPC p lan t  have formed i n  parent  ma- 

t e r i a l s  t h a t  were deposi ted e i t h e r  by the  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 .  

bu t  a l s o  inc lude  sand and g rave l  and g l a c i a l  l ake  and s i l t  c lays .  The 

va r ious  s o i l s  are a r e s u l t  of d i f f e r e n t  parent  m a t e r i a l s ,  v a r i a t i o n s  i n  

r e l i e f  and d ra inage ,  and d i f f e r e n c e s  i n  s o i l  age. I n  many a r e a s  where the  

till c o n s i s t s  of t h e  depos i t s  o r  where severe  e ros ion  has  occurred, t he  

under ly ing  bedrock i s  a t  shallow depths  

These materials c o n s i s t  mainly of g l a c i a l  till 

( 2 6 ,  27)' 

There a r e  four  major s o i l  a s s o c i a t i o n s  i n  the  v i c i n i t y  of t he  

FMPC p l a n t ;  t hese  a r e  Russel-Xenia-Wynn, Fincastle-Xenia-Wynn, Rossmoyne- 

Cincinnati-Edenton-Fairmont, and Fox-Genessee. The s o i l s  a r e  usua l ly  l i g h t - .  

co lored ,  a c i d i c ,  and wel l -drained.  Most of t he  s o i l s  have r e su l t ed  from 

2 ... . 
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wind blown m a t e r i a l ,  except  a long p resen t  and o ld  r i v e r  bas ins  where the  

Fox-Genessee a s soc ia t ion  s o i l s  a r e  of g l a c i a l  till o r i g i n .  The s o i l s  a r e  

moderately high i n  p roduc t iv i ty  and a r e  f requent ly  used f o r  cash crops and 

l i v e s t o c k  product ion (26y 2 7 ) .  

of the  more common s o i l s  i n  the  v i c i n i t y  of the  FMPC p lan t .  

Table 2-8 p re sen t s  an a g r i c u l t u r a l  eva lua t ion  

The n a t u r a l  vege ta t ion  occurr ing i n  the  region when the  e a r l y  

sett lers f i r s t  came t o  the  area was cha rac t e r i zed  a s  the  Western Mesophytic 

Fores t  Region; the  FMPC s i t e  lies wi th in  the  I l l i n o i a n  Glac ia t ion  a rea  of 

t h i s  region(28! There are very few remnants of t he  v i r g i n  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 ea .  The present-day secondary f o r e s t s  

of t he  region a r e  cha rac t e r i zed  by a mosaic of f o r e s t  t y p e s ;  t h e r e  i s  no 

s i n g l e  climax spec ies .  

and a l l u v i a l  s ~ a r a p s ( ~ ~ !  

The region  has  a wide v a r i e t y  of upland f o r e s t  types 
The southern sweetgum is  f requent ly  t h e  dominant 

spec ie s  i n  developmental f o r e s t  s t ages .  Drier s lopes  may d i s p l a y  remnants 

of oak-ash-maple f o r e s t s  and have a luxurious herbaceous l aye r .  American 

beech may form approximately 50 percent  of t he  f o r e s t  canopy wi th  t u l i p t r e e ,  
sugar  maple, basswood, black walnut,  and white ash as subdominants (28) . 

Mammal populat ions i n  the  a rea  a r e  t y p i c a l  of those i n  south-  

e a s t e r n  Ohio where the  land i s  gene ra l ly  open and subjected t o  a g r i c u l t u r a l  

p r a c t i c e s .  A l i s t  of species whose range includes the  reg ion  i s  presented 

i n  Appendix A .  The more common spec ie s  i n  t he  a rea  include shor t -  

t a i l e d  shrew, var ious b a t s ,  fox  s q u i r r e l ,  e a s t e r n  chipmunk, woodchuck, white- 

footed 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  deer .  

Avian populat ions i n  the  region a r e  d ive r se  and con t inua l ly  

changing. 

western Ohio (Appendix A)(30). 

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  populat ions,  t he re  a r e  records of 100 

and 99 spec ie s  n e s t i n g  i n  Bu t l e r  and Hamilton c,ounties, respec t fve ly .  Some 

of t he  most abundant spec ie s  i n  the  region a r e  mal lard,  rock dove (pigeon) ,  

mourning dove, common f l i c k e r ,  barn swallow, b lue jay ,  t u f t e d  titmouse, 

American robin ,  s t a r l i n g ,  yellow-rumped warble, ind igo  bunt ing,  house spar -  

row, and song sparrow . 

About 250 spec ie s  may be seen i n  one o r  more seasons i n  south- 

During the  breeding season, the  

(30) 

' 
. . .  , .p., .:-. 

'. *,: ,i.- 
. . .  . .:. .... ., . ,  . 
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Reptiles and amphibians are also common to the region. There are 

approximately 27 species of each group whose ranges include the area 
(Appendix A ) .  'Theee fauna are moet caiunon in and near clquetlc Imbi- 

tats or areas with ground cover (e.g., shrubs and trees). They occur less 

frequently in,areas with high human disturbance, such as business, indus- 

trial and urban residential areas. 

region are painted turtle, box turtle, eastern garter snake, black rat snake, 

two-lined salamander, American toad, and northern leopard frog. 

Some of the more common species in the 

2.1.7.2 Aquatic Ecosystems 

Aquatic invertebrate populations in the Great Miami River are 

characteristic of those of stressed streams. Benthos From approximately 

Dayton, Ohio (upriver), to the confluence with the Ohio River is charac- 

terized by species which are considered p~llution-tolerant(~~! 

upriver, above Dayton, pollution-intolerant species are much more common. 

Fish populations in the lower portions of the Great Miami River 

Further 

(32 1 contain low proportions of sport and pollution in tolerant 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, sulfur dioxide, and 
oxides of nitrogen. 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 contaminant 

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. 

mining compliance with ambient standards for the non-radioactive contam- 

Plant boundary samples are also used in deter- 

inants. For these pollutants, the air standards used are those established 

by the Ohio Environmental Protection Agency (OEPA). 

Results of monitoring done during the years 1974 through 1976 

have shown that the ambient concentrations for both non-radioactive and 

radioactive contaminants have been within the standards. Plans have 

been made to reduce the particulate emissions from the FMPC steam plant 

boilers by Installing electrostatic precipitators by the end of 1978 to 

insure compliance with OEPA emission standards. 

2.2.1.1 Particulates 

The concentrations of total suspended particulates measured at 

six stations around the boundary of the FMPC are presented in Table 2-9. 

Location of these stations is shown in Figure 1-7. Particulate measure- 

ments are taken every week for a sampling period of one week. 

annual average concentration in three years equaled the annual ambient 

standard of 60 pg/m 3(16’33934). None violated the standard. Concentra- 

tions at the stations were relatively consistent over the three years 

with no decreasing or increasing trends. 

Only one 

Except for the monitoring station at BS3, all these boundary 

stations are located near roads where traffic dust is generated. More- 

over, BS4, BS5, and BS6 are located near fields where periodic farming 

activities produce high dust levels. 

2.2.1.2 Nitrogen Dioxide 

A summary of NO2 concentration measurements made at boundary. 

site BS2 between 1974 and 1976 are presented in Table 2-9. This site 

is located to the northeast of  the plant site and is thus downwind of the 

production operations where oxides of nitrogen are emitted. 

taken periodically throughout the year f o r  24-hour periods. 

Samples are 
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Between 1975 and 1976 there was a sharp increase in the annual 

average concentration; however, the value was still well within the 

standard of 100 pg/m . 3 

2.2.1.3 Sulfur Dioxide 

Steam is generated at the FMPC facility by combustion of coal. 

Low-sulfur coal has been burned in the steam plant (1.56 percent in 1975 
(33,34). As a check on ambient SO concentrations, and 1.66 percent in 1976) 

measurements of this pollutant were made at sampling site BS2 during 

1974'l). 

of that year. 

2 

These were 24-hour samples made primarily in the first quarter 

A sumary of these measurements is given in Table 2-9. 
3 The average of 20 samples was 23 pg/m which is about one-third 

the OEPA annual ambient standard. A maximum 24-hour concentration of 

100 ug/m was measured and this is also well within the 24-hour standard 

of 365 g/m . 
3 

3 

2.2.1.4 Oxidants and Aldehydes 

At the same time that the SO2 monitoring was conducted in 1974, 
measurements of total oxidants and aldehydes were also made at the BS2 

site. Concentrations (Table 2-9) were found to be within the OEPA 

standards. 

2.2.2 Water Quality 

Liquid discharge from the site consist of treated process and 

sanitary effluents and storm water. A permit to discharge liquid effluents, 
has been issued to the FMPC by the U.S. Environmental Protection Agency. 

The permit was issued under the National Pollutant Discharge Elimination 

System (NPDES) and it contains maximum and average limits for 18 parameters ' 

at four plant locations. Schedules for sampling are specified and results 

are reported to the EPA on a quarterly basis. The limits shown in Table 

2-10 were in effect through June 30, 1977. 
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2.2.2.1 Regional Water Quality 

Regional water quality is indicated in Appendix B, Table B-1, 
at (37) which lists data for 1976 obtained by the U.S. Geological Service 

their water quality monitoring station on the Great Miami River at Mi- 

amisburg, Ohio, about 35 river miles (56 km) upstream of FMPC. The major 

water quality problem stems from low dissolved oxygen and annnonia toxicity 

as a result of municipal and industrial waste discharges. Plant nutrients 
are in a concentration range which may promote excessive algal growth. 

Heavy metals do not appear to be a significant factor in the water column. 

The hard water, high alkalinity characteristics of the Miami, would re- 
sult in the precipitation of heavy metals. Sedimentation would then occur 

in pools and scouring would take place during storm flows. 

Fish surveys and benthic studies have been conducted on the Great 
(38) Miami River and its tributaries by The Miami Conservancy District . Most 

of the work has been done in the upper reaches where the pollution load is 

greatest. Results show that the fish population and game-fish species de- 

crease sharply in the Dayton area and then remain stable, at the reduced 

level, from that point to the backwater pool at the junction with the Ohio 

River. 

2.2.2.2 Monitoring Activity 

Water samples are collected at several points to determine the 

effect of the FMPC effluent upon the river. Locations are shown in Figure 

1-7. 

sample is collected. 

Flume type water sampler continuously collects a sample which is proportional 

to the total flow. Twenty-four-hour samples from this point are collected 

At point Wl, upstream from the effluent discharge, a daily grab 

At the final access point on the waste line, a Parshal 

daily for analyses. 

measurements, are used to calculate the average contaminant concentrations 

added to the river at point W2. At point W3, downstream on the river from 

the discharge point, 24-hour samples are collected by a continuous sampler. 

Point W4 is at Miamitown, 4.7 mi (7.5 Ian) downstream from the mouth of Paddy's 

Run. 

Results of these analyses, combined with river flow 

Grab samples are collected weekly at this point. Paddy's Run is a 
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small stream which flows along the  s i t e ' s  west edge and j o i n s  the  M i a m i  River 

about 2 miles (3.2 km) away from the  FMPC southern boundary. Surface runoff 

from r a i n  f a l l i n g  on the  production a r e a  can be in t e rcep ted  near  t he  south 

end of t he  p r o j e c t  and pumped i n t o  the  M i a m i  River through the  same e f f l u e n t  

l i n e  bear ing normal process wastes. 

which i s  p o t e n t i a l l y  contaminated from t h e  process  operat ions,  i s  d i v e r t e d  

The i n i t i a l  po r t ion  of a l l  r a i n f a l l ,  

i n  t h i s  manner. 

sewer system overflows t o  a drainage d i t c h  which discharges i n t o  Paddy's 

Run. Under normal condi t ions,  a l l  water reaching the  storm 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 leads t o  t h e  M i a m i  River. 

During per iods of heavy runof f ,  excess water i n  the storm 

Operations a t  the  FMPC d id  n o t  cause any s t a t e  s tandard f o r  non- 

r ad ioac t ive  contaminants t o  be exceeded i n  the  r i v e r .  The contaminants l i s t e d  

i n  Appendix B ,  Table B - 5 ,  were s e l e c t e d  f o r  a n a l y s i s  and r epor t ing  because 

of t he  p o s s i b i l i t y  of adding t o  t h e . r i v e r  concentrat ions g r e a t e r  than 1 per- 

c e n t  of t he  a p p l i c a b l e  s t a t e  standards.  

summary of pH d a t a .  
Appendix B ,  Table B-6, con ta ins  a 

NPDES Compliance 

Canpliance with NPDES l i m i t a t i o n s  during 1976 is suuanarized i n  

Appendix B ,  Table B - 4 .  Current ly ,  FMPC i s  i n  compliance with a l l  NPDES 

l i m i t a t i o n s  i n  e f f e c t  a t  MH-175. Occasional v i o l a t i o n s  are s t i l l  experi-  

enced f o r  suspended s o l i d s  a t  the storm sewer overflow. The annnonia 

discharges add t o  t h e  e x i s t i n g  problems of low dissolved oxygen i n  t h e  

Great M i a m i  River .  The e f f e c t ,  if  any, on t h e  r i v e r  has not been determined. 

Compliance with o t h e r  NPDES permit cond i t ions  was i n  excess of 90 percent .  

Sewage P lan t  E f f l u e n t  

E f f l u e n t  from the FMPC sewage t reatment  p l an t  is combined with 

o the r  e f f l u e n t s  a t  MH-175. P r i o r  t o  discharge from the treatment p l a n t ,  

however, t h e  e f f l u e n t  i s  c a r e f u l l y  monitored and saspled t o  determine 

e f f i c i e n c y  of ope ra t ion  and compliance with a l l  app l i cab le  s t anda rds .  

The comparison i n  Appendix, B ,  T a b l e  B - 5 ,  shows t h a t  FMPC sewage treatment 

e f f l u e n t  f a r  surpasses  t h e  requirements,  i n  a l l  parameters, of t h e  f e d e r a l  

EPA secondary t reatment  r egu la t ions  (40 CFR 133.102). 
; . .  
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2.2.2.3 Downstream Water Qual i ty  

Water q u a l i t y  analyses  f o r  t he  M i a m i  River a t  New Baltimore, ap- 

proximately 3.5 r i v e r  miles (5 .6  km) downstream from t h e  FMPC discharges 

(see Figure 1-7) and upstream of Paddy's Run are shown i n  Appendix B, Table 

B-6. 

are a v a i l a b l e ,  t h e r e  i s  no d i f f e r e n c e  between the  concen t r a t ion  extremes 

observed. 

For n i t r a t e  and f l u o r i d e ,  t he  two parameters f o r  which upstream d a t a  

2.2.3 Radiat ion Levels 

2.2.3.1 A i r  

The ope ra t ions  which convert  impure uranium and thorium com- 

A i r  pounds t o  r eac to r -g rade  feed materials generate r a d i o a c t i v e  d u s t .  

c l ean ing  systems f i l t e r  and scrub t h e  a i r  from these  ope ra t ions  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  samples 

c o l l e c t e d  each week by t h e  s i x  samplers a t  the F'MPC boundaries are analyzed 

f o r  uranium and f o r  a lpha and b e t a  r a d i o a c t i v i t y .  A t o t a l  composite is 

analyzed once annual ly  f o r  thorium. Appendix C - 1 ,  C-2, and C-3 present  

t h e  complete r e s u l t s  o f  t hese  analyses  f o r  1974 through 1976. 

a i r b o r n e  uranium concen t r a t ions  a t  t he  s i x  s t a t i o n s  were a maximum of 

0.6 p e r c e n t ,  0.7 p e r c e n t ,  and 0.5 percent  of t he  DOE s tandard f o r  o f f s i t e  

areas dur ing  1974, 1976, and 1976, r e spec t ive ly .  

Average 

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 f o r  water q u a l i t y  

analyses  (Sect ion 2.2.2.2) are a l s o  used i n  analyses  f o r  radionucl ides .  

A s  shown i n  Appendix C ,  Tables C-4 and C - 5 ,  radium was the radionucl ide 

p re sen t  a t  t h e  g r e a t e s t  percentage of t h e  l i m i t s  s p e c i f i e d  i n  ERDM-0524 

Radium-226 and Radium-228, combined, from the FMPC amounted t o  0.02 per- 

cen t  of t h e  pe rmis s ib l e  i n t a k e  l i m i t  f o r  persons. There i s  no known down- 

stream use of t h e  River  as a po tab le  water supply. 

(36) . 

. . -. 

L' ,.& .. . .  ,. . . 



I 

2-41 

The c a l c u l a t e d  a d d i t i o n  of gross alpha and gross  be t a  radio- 

a c t i v i t y  t o  the River during 1975 averaged 3 . 3  percent and 0.45 percent ,  

r e s p e c t i v e l y ,  o l  the s t a t e  c r i t e r i c i .  

downstream i n  the  r i v e r  i n  both 1975 and 1976 was above the s t a t e  s tandard.  

Sediment samples were c o l l e c t e d  from t h e  banks of  t h e  M i a m i  River 

llowevcr, gross ulplii l  upsLrc*:liii :wJ 

and analyzed f o r  uranium t o  determine i f  material was accumulating below 

t h e  s i t e  o u t f a l l .  Sediment from t h e  r i v e r  bank, near  t h e  water l i n e ,  was 
c o l l e c t e d  by scraping up t h e  top 2 inches. Only the  po r t ion  passing a 50- 

mesh screen was analyzed. The r e s u l t s  of  sediment sampling given i n  Ap- 

pendix C ,  Table  C-6, do not i n d i c a t e  any buildup of uranium along the edge 

of the water where s e t t l i n g  might b e  expected t o  occur.  

uranium present  i n  the s i t e  e f f l u e n t  i s  so lub le ,  probably e x i s t i n g  a s  a 

carbonate complex. Pe r iod ic  flooding, which i s  severe enough t o  cause 

channel a l t e r a t i o n  and bank e ros ion ,  scours the  r i v e r  bed and banks and 

prevents  any long-term sediment accumulation. 

Most of the 

2 . 2 . 3 . 3  S o i l  

S o i l  samples are c o l l e c t e d  annually near  the s i x  boundary a i r  

sampling s t a t i o n s  (Figure 1-7) t o  check f o r  uranium from s t a c k  e f f l u e n t s .  

Each sample c o n s i s t s  of s i x  co res  2 cm i n  diameter and 10 cm deep. Resu l t s  

of analyses  a r e  published i n  annual monitoring r e p o r t s  and are summarized 

i n  Appendix C ,  Table C-7. The concentrat ions i n  the  s o i l  samples are 
above the normal concen t r a t ion  of uranium i n  t h e  l o c a l  area (1-4 pg/g) ( 3 4 ) .  , 

however, t h e r e  are no s tandards f o r  comparison. There a r e  no hazards 

a s soc ia t ed  with the  increased concentrat ions caused by the FMPC. Ex te rna l  

r a d i a t i o n  from uranium i s  s l i g h t  and the exposure con t r ibu t ion  from the  

boundary concen t r a t ion  would be considerably less than one percent  of the 

Radiation P r o t e c t i o n  Standard f o r  people i n  uncontrol led areas. 

Uranium deposi ted on the ground w i l l  slowly be s o l u b i l i z e d  and 

t r anspor t ed  as su r face  water p e r c o l a t e  through the 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 con ten t ,  and the  amount of 

organic m a t e r i a l  i n  the s o i l .  The amount of movement i n  an undisturbed 

loca t ion  near boundary sampling s t a t i o n  No. 3 (see Figure 1-7) i s  shown . ,  



i n  Appendix C ,  Table C - 8 .  

peaked about 15-20 y e a r s  ago. 

uranium through the s o i l  has  been about 0.5 inch (1.3 cm) per year. 

Surface depos i t i on  began about 25 years  ago and 

It appears t h a t  t h e  v e r t i c a l  movement of 

2.2.3.4 Radiat ion Dose Estimates 

During 1976, t he  highest  average concen t r a t ion  of a i rbo rne  - 14 
uranium found a t  t h e  FMPC s i t e  boundary was 0.97 x 10 

s t a t i o n  BS-3 ( see  Figure 1-7). 

have been received from t h i s  concentrat ion was c a l c u l a t e d  using a methodology 

based on t r a n s p o r t  and uptake models(39). This method y i e l d s  a 50-year 

dose c-itment of 7.1 m r e m s ,  assuming the  year-long i n h a l a t i o n  of a i r -  
borne uranium a t  a concen t r a t ion  of 0.97 x 

yCi/ma, a t  boundary 

The r a d i a t i o n  dose t o  the  lungs which would 

pCi/ml. 

The Great M i a m i  River i s  not used as a source of d r ink ing  water 

but  c a l c u l a t i o n s  of  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 the  FMPC discharge po in t .  A d a i l y  

i n t a k e  of 2 q u a r t s  (2.2 l i t e rs )  per  day was assumed. (39) 

Table  2-11, show t h a t  bone i s  the  r e fe rence  organ which would r ece ive  the  

most dose,  1.4 m r e m s .  

Resul ts ,  given i n  

Throughout 1976, gamma r a d i a t i o n  a t  t he  s i x  boundary sampling 

s t a t i o n s  was measured with thermoluminescent dosimeters which were changed 

and processed every t h r e e  months. (Results a r e  given i n  Appendix C ,  Table 

c-3.) 

ground r a d i a t i o n  i n  t h e  gene ra l  a r e a  around the  M P C  i s  about 0.010 mR/hr, as 
i n d i c a t e d  by t h e  averages f o r  BS-2 and BS-4, which are both located about 

4000 f e e t  (about 1220 m) away from t h e  nea res t  production o r  s to rage  bui lding.  

I f  0.002 mR/hr a t  BS-6 was due t o  M P C  ope ra t ions ,  the maximum annual dose 

a t  t h e  boundary would have been 0.02 R.  

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  of maximum probable  exposure. 

The r e s idence  c l o s e s t  t o  the c e n t e r  of t he  production area i s  

The average uranium concentrat ion a t  

me maximum annual  average, 0.012 mR/hr, was measured a t  BS-6. Back- 

This i s  44 percent  of t h e  ERDAM-0524 

loca ted  near  boundary s t a t i o n  BS- 1. 

t h i s  s t a t i o n  du r ing  1976 was 0.3 x 10 

l a t  i ons  (40) y i e l d  a n  average uranium concen t r a t ion  a t  t he  residence of 

0 . 6 7  x 

pancy time f a c t o r  of 80 pe rcen t ,  50-year dose commitments of 3.0 m r e m s  and 

1.5 m r e m s  were c a l c u l a t e d  f o r  lung and bone, r e spec t ive ly .  

- 14 W i / m l .  Diffusion equation calcu-  

pCi/ml. Using this a i r  concentrat ion,  and assuming an OCCU- 

. .  . ?, .. .. 
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TABLE 2-11. FIFTY-YEAR DOSE COMMITMENT FROM INGESTION OF WATER 
FROM THE GREAT M I A M I  RIVER 

Dose, m i l l i r e m s  
Contaminant Total  Body Bone Kidneys G . I .  Tract  

CS-137 
Np-237 
Pu-238 
Pu-239 
Ra-226 
Ra-228 
Ru-106 
Tc -99 
Th-232 
Th-238 
U-238 
U-234 
U-235 

TOTALS 

4.50 x 101; 
3.78 x 
2.62 x 
1.10 x 
8.24 x 
5.20 x 
3.80 x 
1 . 7 0 ~  
2.31 x lom7 
5.22 x 
4.10 x 
4.68 x 
1.76 x 10 

0.15 

8.41 x 10:; 
9.33 x 
1.04 x 
4.54 x 
8.00 x 
3.91 x 
2.94 x 
4.24 x 
7.22 x 
1.55 x 
6.93 x 
7.56 x 
2.90 x 10 

1.4 

3.95 x 101; 
2.81 x 
1.11 x 
4.68 x 10 

--- 
5.67 x 10:; 
7.92 x 
1.51 x 
1.46 x 
1.58 x 
1.80 x 
6.77 x 10 

0.05 

2.52 x 101; 
4.41 x 
1.01 x 
3.73 x 
1.03 x 
1.52 x 
2.33 x 
2.23 x 
1.52 x 
6.99 x 
4.42 x 
5.90 x 
2.36 x 10 

0.04 
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River water i s  not used as a d r ink ing  water supply but i t  i s  

p o s s i b l e  f o r  the r e s i d e n t s  t o  have an a d d i t i o n a l  uranium in t ake  i f  they 

consume a s i g n i f i c a n t  quan t i ty  of  locally-grown vegetables .  

concen t r a t ion  of uranium found i n  vegetables  grown near  the FMPC i s  0.016 

micrograms p e r  g r a s s  w e t  weight. 

an average of one-half  pound (0.22 kg) p e r  day of f r e s h  o r  home-canned vegeta- 

b l e s ,  an i n g e s t i o n  of 1.3 rng would r e s u l t .  

commitments were c a l c u l a t e d  f o r  t h i s  i n t ake :  

The average 

Assuming t h a t  a r e s i d e n t  would consume 

The following 50-year dose 

Reference 

To ta l  body 0.04 

Bone 0.7 

Organ Dose, m r e m s  

Kidney 0.02 

G.I. T r a c t  0.05 

The community o f  Ross, Ohio, i s  located about 2.5 miles (4.0 km) 
Boundary sampling s t a t i o n  BS-2 from t h e  c e n t e r  of t h e  FMPC production area. 

is t h e  n e a r e s t  sampling loca t ion  and during 1972 t h e  average a i rbo rne  uranium 

concen t r a t ion  w a s  0.62 x 10 

t h e  boundary, 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  a concentrat ion a t  Ross 

of 1.2 x 

t h e  c a l c u l a t e d  50-year dose c m i t m e n t s  f o r  t he  Ross populat lon group are 0.7 

m r e m s  and 0.2 m r e m s  f o r  lung and bone, r e spec t ive ly .  

- 14 
u C i / m l .  S t a r t i n g  with t h i s  concentrat ion a t  

u C i / m l .  I f  a t i m e  occupancy f a c t o r  of 80 percent  i s  assumed, 

2 .2 .4  Ecology 

2.2.4.1 Terrestrial Ecosystems 

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  categorized as Fincast le-  

Xenia s i l t  loams (Figure 2-11)(26). 

medium a c i d ,  and moderately high i n  p r o d u c t i v i t y  when properly managed. 

These s o i l s  are l i g h t  colored,  

Moisture-supplying capac i ty  i s  moderate as i s  f e r t i l i t y  and organic con ten t .  

They have formed i n  18-40 inches (7-16 cm)  of l o e s s  over limy loam till 

of Wisconsin age.  F i n c a s t l e  s o i l s  have poor drainage;  and, i n  areas where 
‘8Q I ’  

1 .  

6’ 
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t h i s  s o i l  i s  predominant, a r t i f i c i a l  drainage i s  required f o r  moderate 

crop p roduc t iv i ty .  I f  a r t i f i c i a l  drainage i s  not  used, t he  water t a b l e  

remains high f o r  extended per iods i n  win ter  and spr ing.  

s o i l s  cover l a r g e  areas west of the  FMPC. 

Fincastle-Xenia 

S o i l s  along Paddy’s Run a r e  ca tegor ized  a s  Fox-Genessee loams. 

These s o i l s  a r e  l i g h t  colored,  high i n  p roduc t iv i ty ,  and moderate i n  

f e r t i l i t y  and organic  matter. Fox s o i l s  a r e  s l i g h t l y  t o  medium ac id ,  

moderate i n  moisture  supplying capac i ty ,  and wel l  drained.  They have 

formed i n  24-40 inches (9-16 cm) of s i l t y  ma te r i a l s  over sand and grave l  

on l e v e l  a r e a s  of second bottoms. Genessee s o i l s  occur on f i r s t  bottoms. 

These a r e  wel l  d ra ined ,  high i n  moisture-supplying capac i ty ,  and a r e  sub- 
j e c t  t o  f looding (26).  

S o i l s  i n  a small a rea  on t h e  no r th  s i d e  of t he  s i te  a r e  c lassed  

as Russell-Xenia-Wynn(*’) . The topography i s  sloping. These 

upland s o i l s  are l i g h t  colored and medium acid.  

18-40 inches  (7-16 cm) of wind-blown s i l t y  m a t e r i a l  on limy loam g l a c i a l  

t i l l .  

The s o i l s  have formed i n  

Flora  

Vegetat ion growing on t h e  s i t e  is  t y p i c a l  of t h a t  normally 

occurr ing  i n  t h i s  region under similar land-use p r a c t i c e s .  Four major 

vege ta t iona l  communities occur on the  W C  s i te  (Figure 2-12); these  a r e  

grazed area (pas ture)  a long t h e  e a s t ,  south and nor th  s i d e s ,  mowed a r e a  

along the  no r theas t  po r t ions ,  wooded areas  along the  stream beds 

and on t h e  n o r t h  s i d e  and forb-shrub area near Paddy’s Run and i n  t h e  

northwest po r t ion .  

i s  s i m i l a r  i n  composition, with fescue being t h e  dominant spec ie s .  

a r e s u l t  of graz ing ,  t h e  vege ta t ion  i n  t h e  pas ture  area is  normally main- 

t a ined  a t  a lower he ight  and p l an t  dens i ty  is  reduced. 

occur i n  t h e  grazed areas. 

of t h e  s i t e  i s  more dense than i n  t h e  pas tu re  due t o  l e s s  compaction. 

Po r t ions  of t h e  mowed areas outs ide  the  inner  fence were planted with 

approximately 131,000 t r e e  seedl ings  i n  1972; white p ine ,  Aus t r ian  p ine ,  

Herbaceous vege ta t ion  i n  the  mowed and pas tu re  areas 

As 

Sca t t e red  t r e e s  

The mowed vegeta t ion  i n  t h e  c e n t r a l  po r t ion  

. .  
... 
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and Norway spruce were used ('). 

competition among the seedlings, most of which are one foot .(30 cm) or 

less tall. 

Grass is mowed to reduce 

Shrub areas have as c m o n  woody species black locust, box- 

elder, white ash, black cherry, and dogwood; other woody species present 

are listed in Appendix A, Table A-1. 
goldenrod, Queen Anne's Lace, thistle, and teasel. A partial list of 

the herbaceous species growing on the site is presented in Appendix A, 
Table A-2. 

Common forbs in these areas were 

Woodlands are of two types on the site: upland and riparian. 

Upland woods are generally daninated by white ash which commonly has the 

largest 

portion of the site, most woodlands have very few large trees (i.e., 

greater than 15 inches or 38 cm. Most of the upland woods are dominated 

by trees with 3-8 inches (8-20 cm) size class and have numerous species. 

Other common tree species in the uplands are black and sugar maples, black 
locust, black walnut, and Kentucky coffee tree. 

individuals. With the exception of the woods in the northeast 

Riparian woods occur in a narrow band along Paddy's Run and the 
storm sewer ditch. 

land type is the sycamore. 

The dominant and most abundant species in this wood- 

Cottonwood is the second most abundant species. 

Other conrmon species present include black willow, black locust, and 
boxelder. 

The vegetation occurring on the EHPC site is typical of the 

Western Mesophytic forest region as typified by second growth forest 

dominance of sycamore and white ash. 

and maintained grasslands are also typical of the region. 

The small woodlots with open area 

Fauna 

Mammal populations at the Feed Materials Production Center are 

typical of those in southwestern Ohio where the land is generally open 
and subjected to agricultural practices. 

mammals on the site include.white-tailed deer, eastern cottontail, fox 

'squirrel, eastern chipmunk, woodchuck, and raccoon(41). A list of 

mammal species observed on the site is indicated in Appendix A, Table 

The most common species of native 

. .I ._.  , . 
L X . .  . .. 

. . .  . .  
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A-3. 

a r e a s  with t r e e s  and shrubs. 

a r e a s  f o r  spec ie s  which o f t e n  range i n t o  o the r  h a b i t a t s  during foraging 

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 the grassy 

areas f o r  feeding. The deer  populat ion l e v e l  i n  the area is  low and is  

t y p i c a l  of t h i s  region of Ohio(42); a r eg iona l  exception i s  the  M i a m i  

Whitewater Forest ,  a Hamilton County, Ohio, park 5 miles  (8 km) southwest 

of t h e  s i t e ,  which serves  as a w i l d l i f e  santuary.  Rabbit populat ions 

on the  s i t e  a r e  s imilar  t o  those expected i n  the surrounding area bu t  

may be s l i g h t l y  lower due t o  extensive mowing o r  grazing over much of 

t he  s i t e .  Average dens i ty  i s  probably s l i g h t l y  l e s s  than one per  ac re  

(two pe r  hec ta re ) (43 ) .  S q u i r r e l s  and chipmunks are found p r imar i ly  i n  

a s s o c i a t i o n  with the woody vegetat ion.  Southwestern Ohio i s  p a r t  of 

the primary range of fox s q u i r r e l s  i n  Ohio and they a r e  common i n  t h e  

wooded areas of the s i t e ;  gray s q u i r r e l  populations a r e  low i n  t h i s  

region except i n  urban area(44).  

wooded a r e a s  and along the streams but w i l l  range i n t o  t h e  open f i e l d s  

i n  search of i n s e c t s ,  f r u i t s  and other  items fo r  food. 

Most of the populations of n a t i v e  mammals are centered around the  

These areas provide cover and denning 

Raccoon and skunk a r e  mainly i n  t h e  

Several  spec ie s  of small  mammals are expected t o  occur on t h e  

s i t e .  Species  expected t o  be cOmmon a r e  white-footed mice i n  wooded 

and shrub areas and meadow voles  i n  the mowed a reas .  Other spec ie s  t o  
be a n t i c i p a t e d  a r e  t h e  s h o r t - t a i l e d  shrew, p r a i r i e  deer mouse, and meadow 

j m p i n g  mouse. 

t h e  s i t e  and some may r o o s t  i n  trees on the  s i te .  

Seve ra l  s p e c i e s  of b a t s  can be expected t o  forage over 

Livestock is pas tu red  on approximately 325 acres (131 ha)  of  t h e  

s i t e .  

f o r  one s m a l l  area on t h e  northwest po r t ion  which is  grazed by about 20 

beef ca t t l e .  

t h e  s i t e  i s  about 18,500 pounds/cow (8,400 kg).  

h ighe r  than t h e  average f o r  e i t h e r  Hamilton o r  Bu t l e r  coun t i e s  where t h e  

1976 average were 11,000 pounds/cow (4,987 kg) and 12,280 pounds/cow (4,475 k g ) ,  

respect ively(45) .  

A l l  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  cat t le  except 

Average annual milk production from t h e  c a t t l e  pastured on 

This is considerably 
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Bird populat 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 

s p e c i e s  change seasona l ly  (Appendix A ,  Table A - 4 ) .  

f e r e n t  s p e c i e s  have been recorded during summer surveys on the  FMPC site- 
50 of t hese  were during breeding b i r d  surveys (Appendix A ,  Tables A-5 and 

A - 6 ) .  

dur ing  t h e  roadside survey were t h e  American rob in ,  house sparrow, e a s t e r n  

meadowlark, and ind igo  bunting. Three spec ie s ,  the chimney s w i f t ,  common 

f l i c k e r ,  and comon g rack le ,  were considerably less numerous than expected 

based on t h e i r  r e l a t i v e  abundance i n  t h e  Hamilton County Park D i s t r i c t  . 

A t o t a l  of f i v e  d i f -  

Spec ie s  judged t o  be very c m o n  based on the  number observed 

(30) 

Surveys ind ica t ed  the  most numerous b i r d s  a s soc ia t ed  with each 

of t h e  fou r  h a b i t a t  types.  The most abundant spec ie 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. Grasshopper 

sparrows and e a s t e r n  meadowlarks were the  most prominent spec ie s  i n  the 

weedy f i e l d s  p l an ted  with small c o n i f e r s .  F i e lds  overgrown with weeds, 

shrubs,  and young trees supported r e l a t i v e l y  high numbers of gray ca t -  

b i r d s ,  American goldf inch,  and f i e l d  sparrows. The mature r i p a r i a n  woods 

along Paddy's Run provided h a b i t a t  f o r  the g r e a t e s t  number of spec ie s  . 
The s t a r l i n g  was by f a r  the most numerous spec ie s  i n  t h i s  r i p a r i a n  habi- 

t a t ,  b u t  t h e  woods along the  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.  

(28) 

One s p e c i e s ,  t he  grasshopper sparrow, was much more numerous i n  

t h e  weed-and- sma l l - con i f e r  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  the  Hamilton County, Ohio, Park D i s t r i c t ( 3 0 ) .  

s p e c i e s  has  shown r e c e n t  decreases  i n  populations throughout t he  s t a t e  . 
This  

( 4 6 )  

A few orchard o r i o l e s  were observed i n  the  weed-shrub-tree t ran-  

s e c t s .  

f a i r l y  common i n  the Hamilton County Park D i s t r i c t  . 
T h i s  s p e c i e s  i s , c o n s i d e r e d  r a r e  i n  Ohio ( 4 6 )  bu t  i s  reportedly 

(30)  

R e p t i l e  and amphibian populat ions on t h e  s i t e  appear t o  be l o w  

due t o  g raz ing  or mowing of much of  t h e  area. Most of  t hese  animals 

p r e s e n t  w i l l  occur p r imar i ly  i n  t h e  woods, along t h e  stream and t h e  small 

pond on t h e  sou th  s i d e .  The only h e r p e t i l e s  observed were t h e  box t u r t l e  

n e a r  a wooded area 

t h e  box t u r t l e ,  o r  

upland h a b i t a t  and 
. . I  ,, . 

and tadpoles  i n  the  small pond. Few t u r t l e s ,  except 

salamanders are t o  be expected because of 

t h e  i n t e r m i t t e n t  n a t u r e  of  t he  streams on 

t h e  dry 

si te.  T u r t l e s  
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are p resen t  i n  t h e  Great M i a m i  Rivcr .  

expect t o  encounter on t h e  s i t e  inc lude  Amcrican toad,  Fowler's t oad ,  

s p r i n g  peeper,  green frog,  leopard f rog  and p i c k e r e l  f rog ;  snakes expected 

t o  be p re sen t  includc t h e  black snake, e a s t e r n  g a r t e r  snake, and no r the rn  

watcr snake (Appendix A ,  Tables A - 7  and A-8) .  

Species  of amphibians one may 

2.2.4.2 Aquatic Ecosystems 

Benthic Macroinvertcbrates 

A t o t a l  of 19 spec ie s  of ben th ic  organisms have been c o l l e c t e d  

from t h e  upstream p o r t i o n  of Paddy's Run (Figure 2-13), Appendix A ,  Table A-9, 

an i n t e r m i t t e n t  stream on the  west s i d e  of t he  si te(41).  

stream bed on t h e  p l a n t  property i s  usua l ly  dry.  The dominant organism- 

was a c a d d i s f l y  l a r v a ,  Cherimatcpsvche sp .  

c a d d i s f l i e s ,  Hvdropsvche sp. and Chirnarra sp. ,  were a l s o  p r e s e n t  i n  the 

c o l l e c t i o n s .  The remainder cf the  samples were comprised of maii.ly s i x  

Most of t he  

Re la t ive ly  l a r g e  numbers of 

spec ie s  of midge l a r v a e ,  a mayfly l a r v a ,  B a e t i s  s p . ,  two types of  water 

beetles, and a spec ie s  of c r a y f i s h .  Species  d i v e r s i t i e s ,  c a l c u l a t e d  

according t o  the  Shannon Weaver index, were not very high. These va lues  

f a l l  w i th in  the  range i n d i c a t i v e  of  intermediate  stream q u a l i t y  , (47 1 
I n v e r t e b r a t e s  have a l s o  been sampled i n  the Great M i a m i  River 

upstream 2nd downstream from the  p l a n t  o u t f a l l  (see Figure 2-13). The 

samples were c o l l e c t e d  over t h r e e  types of The r i f f l e  

a r e a s  i n  t he  r i v e r  support  l u sh  growths of aqua t i c  macrophytes. Samples 

were a l s o  c o l l e c t c d  over Cladophora beds and over sand-gravel a t  a l l  

t h r e c  l o c a t i o n s .  A t h i r d  saiiiple a r e a  was over one of s e v e r a l  a v a i l a b l e  

p l a n t  types--Potmopcton c r i s p u s  ( c u r l y  pondwecd), Pntarnogeton sp .  

(another tYrJc of pondweed), and Mvyiaphvlltim sp. (water m i l f o i l ) .  

I n  a l l  c a s e s ,  sanlplcs talcen over t h e  plant-covered s u b s t r a t e s  

contaiiicd l a r g e r  nun'ocrs of  i n d i v i d u a l s  (Appcndix A ,  Table A-10). 

Potnrnoy,cton s p p .  and ~ lv r iop l iv l lu~n  s p .  appcarcd t o  support  s l i g h t l y  more 

orgauisiiis than d i d  t he  Cladapliora . 



I 
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Col lec t ions  made upstream and downstre-am of the  p l an t  o u t f a l l  

appeared very similar i n  numbers of spec ie s ,  spec ie s  composition, and 

spec ie s  d i v e r s i t y .  

were co l l ec t ed  upstream of the  p l an t  o u t f a l l ;  18 spec ies  were c o l l e c t e d  

downstream. 

A t o t a l  of 19 spec ies  were co l l ec t ed .  Thi r teen  spec ies  

The dominant organisms i n  a l l  c o l l e c t i o n s  were cadd i s f ly  and 

midge la rvae .  Five spec ie s  were co l l ec t ed  downstream which were not  found 

upstream. However, t hese  organisms were c o l l e c t e d  i n  very small n m b e r s .  

Species  d i v e r s i t i e s  a t  both upstream and downstream loca t ions  
( 4 7 )  a r e  within ranges i n d i c a t i v e  of in tennedia te  t o  good b io log ica l  q u a l i t y  . 

F i s h  

Fish c o l l e c t i o n s  from Paddy's Run contained a ,total of nine 

A l i s t  of these spec ie s  and t h e i r  r e l a t i v e  abundance spec ie s  of  f i sh(41) .  

i s  presented i n  Appendix A ,  Table A - 1 1 .  The two dominant spec ie s ,  c reek  

chub and orangethroat  d a r t e r ,  occurred i n  l a rge  numbers. The presence 

of l a rge  numbers of f i s h  and the occurrence of a v a r i e t y  of spec ie s  ind i -  

c a t e s  t h a t  Paddy's Run i s  a f a i r l y  c lean water stream. 

grazing c a t t l e  may a l t e r  stream morphology somewhat and add excessive 

n u t r i e n t s ;  however, these condi t ions  do not  appear t o  a f f e c t  the  f i s h  popu- 

l a t i o n s  i n  t h i s  a r ea  of t he  stream. 

The presence of 

Fish c o l l e c t i o n s  from the  Great M i a m i  River near  t he  EMPC o u t f a l l  

A l i s t  

The r i v e r  

contained 16 spec ie s ;  14 were co l l ec t ed  upstream and 15 downstream. 

of t he  f i s h  spec ie s  c o l l e c t e d  i s  presented Appendix A ,  Table A-12.  

carpsucker was found upstream but not downstream; however, only two speci-  

mens were co l l ec t ed .  S i m i l a r l y ,  the two spec ie s  (longnose gar and orange- 

th roa t  d a r t e r )  c o l l e c t e d  downstream and no t  upstream were each represented 

by a s i n g l e  specimen(41). 

Fish popula t ions  i n  both these  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 forage f i s h  i n  upstream and downstream 

a r e a s .  

but  occurred i n  both zones sampled. 

The green sunf i sh  and b l u e g i l l  were the  only spo r t  f i s h  c o l l e c t e d  

While s i m i l a r  spec ies  and numbers of f i s h e s  were co l l ec t ed  

above and below t h e  p l a n t  discharge,  t h e  near  t o t a l  absence of d a r t e r s  

--:.: . (a. c lean  water r i f f l e  spec ie s )  and s p o r t  f i s h  (bass , c a t f i s h ,  bul lhead and 
" * 

I'. .- ~ 

. .  
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s u n f i s h )  i n d i c a t e s  t h e  Great M i a m i  River has been environmentally s t r e s s e d .  

The l a r g e ,  wide r i f f l e  a r e a s  should b e  inhabi ted  by s e v e r a l  d a r t e r  species(48). 

The tu rb id  water and s i l t a t i o n  over t he  bo t t an  s u b s t r a t e s  may have an 

adverse e f f e c t  on d a r t e r  populat ions i n  t h i s  a r ea .  

such as dead t r e e s ,  brush,  rock outages,  and undercut banks, may p a r t i a l l y  

exp la in  the  absence of s p o r t  f i s h  i n  t h i s  a rea .  

The l ack  of cover, 

2.2.4.3 Threatened and Endangered Species  

No spec ie s  of vege ta t ion  included on t h e  proposed f ede ra l  l i s t  

of endangered o r  t h rea t ened  p lan ts (49) ’  i s  known t o  ex is t  on the  

FMPC s i t e .  

w i l l  a c t  t o  reduce t h e  l i ke l ihood  of any occurr ing.  

and t h e  United S t a t e s  (51) governments have ranges which inc lude  the  FMPC 
s i t e .  These a r e  t h e  bobcat ,  r i v e r  o t t e r ,  and Indiana b a t .  A l l  t h r ee  

a r e  l i s t e d  by Ohio; only the  Indiana b a t  i s  on the  U.S. endangered list.  

Nei ther  t he  o t t e r  o r  t h e  bobcat i s  t o  be expected i n  the  region 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  the  b a t  may 

a t  sane time pass  over  the  s i t e  during migratory o r  feeding  a c t i v i t i e s .  

There a r e  no s u i t a b l e  loca t ions  on the  s i te  f o r  the  b a t s  t o  use a s  

r o o s t i n g  o r  r e s t i n g  areas as they r equ i r e  caves. 

Current  land  p r a c t i c e s  on the  s i te  (e.g., g raz ing  and mowing) 

( 5 0 )  - Three s p e c i e s  of m a m m a l s  c l a s s i f i e d  a s  endangered by the  Ohio 

N o  f e d e r a l  o r  s ta te  threa tened  o r  endangered b i r d  spec ies  were 

observed on the  s i te  dur ing  t h e  two days of  surveys i n  June. 

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  not  s u i t a b l e  as breeding o r  overwin- 

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  threa tened  or endangered b i r d  

s p e c i e s  known t o  occur i n  Ohio. 

more of  t h e  seven spec ie s  of  b i r d s  considered endangered i n  Ohio(So) 

could s t o p  b r i e f l y  on t h e  proper ty  during migrat ion.  

s p e c i e s ,  t h e  upland sandpiper ,  i s  a b i r d  of open pas tu re s  t h a t  has been 

rarely seen  dur ing  t h e  s m e r  i n  the  Hamilton County Park Distr ic t (3O) 

and could poss ib ly  occur i n  the pas tu re s  on t h e  s i t e .  

f e d e r a l  (51) o r  s t a t e  l ists  a r e  known or  expected t o  occur on the  FMPC 

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 he  Great M i a m i  River due t o  the i n t e r -  

m i t t e n t  na tu re  of  Paddy’s Run and t o  degraded s t a t e  of t he  r i v e r .  

I n  f a c t ,  

Although only remotely posa ib le ,  one o r  

One of these  seven 

No threa tened  or endangered spec ies  of f i s h  on e i t h e r  the 

> -  
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2.2.5.  Socioeconomic Effects, Local Communities 

The FMPC is a major employer in the area, providing j o b s  for 

615 employees. 

professional and administrative personnel, 307 production and related 

personnel, 93 technical and clerical personnel, and 46 service personnel, 
for a total of 615. 

up to 12 suauner jobs under the Youth Opportunity Program and four part- 
time jobs for students participating in the University of Cincinnati 
Work-Study Program. 

As of September, 1977, employment records showed 169 

A 

In addition to regular employment, the plant provides 

The total plant payroll for 1976 was $9,486,000. 

In 1976, orders were placed with over 520 local business firms 

and manufacturers. The value of local orders exceeds 1.3 million dollars 

annually. 
annua 11 y . 

Ihe total value of orders placed is over 5.1 million dollars 

FMPC employees participate in community services with contri- 
butions to United Appeal of nearly $20,000 in 1976, with other contribu- 

tions by direct individual donations. The plant sponsors Junior Achievement 

(Hamilton, Ohio) with five NLCO employee counselors. 
impact of the FMPC on local communities is summarized 

The plant provides employment for 615 people. 

The total annual payroll for 1976 was nearly 9.5 

million dollars. 
Orders were placed with over 520 local business 

firms in 1976, totaling approximately 1.3 million 

dollars. 

The company and its employees made donations of 
money and manpower to local service and charitable 

organizations(')* 
inere a r e  KWO Large consoiiaatecl public school systems in the 

near vicinity of the plant site. 
three schools, about four miles to the northeast. Total enrollment is 

2070. The Southwest Local School District has four schools to the south 

and west of the plant, within a radius of six miles. 
of these four schools in 1975-1976 was 1884. Because the FMPC I s  a govern- 

ment-owned facility, no land taxes are paid to the counties. 
local school boards do receive funds from the government based on the 

number of "federally-connected pupils" In relatlon to the plant. 

The Ross Local School District has 

The total enrollment 

Hovever, 

... . ' .. . .  . . .  . .  . , 
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3.0 POTENTIAL ENVIRONMENTAL IMPACTS 

This section considers the potential impacts of the FMPC plant 
on the environs. Construction activities, effluents, site restoration, and 

potential accidents are discussed. 

3.1 CONSTRUCTION ACTIVITIES 

3.1.1 Current Construction Activity 

There is no construction currently taking place at the FMPC 

plant that has potential for significant environmental Impact. 

3.1.2 Planned Construction Activity 

No major construction activity is currently being planned for 
the FMPC site. There are plans to excavate an additional pit for storage 

of dry chemical wastes. 

east end of the present wet chemical waste pit (Pit No. 5). There are also 

plans to Install electrostatic precipitators on the steam generation plant. 

The pit will be rubber lined and located at the 

3.2 OPERATIONS 

3.2.1 Unavoidable Adverse Environmental Impacts 

3.2.1.1 Non-Radioactlve Releases 

The levels of all the airborne contaminants are below the ap- 

plicable state standards at the F'MPC boundary (see Table 2-9). 
late emissions from the steam plant stack exceed the state standarde; how- 

ever, electrostatic precipitators are to be Installed and the FMPC will 
be in compliance by January 1, 1979. Sulfur dioxide levels are currently 

being controlled by burning low sulfur coal (1.7 percent or less). 

Particu- 

Liquid effluents transport several organic and inorganic corn- 

pounds beyond the boundaries of the FMPC. 

duction plants, sanitary sewage and surface water runoff. 

These originate in the pro- 
A list of 18 



monitored parameters  and t h e i r  1976 concent ra t ions  i s  shown i n  Appendix 

B, Table B-4. 
high dur ing  heavy r a i n f a l l s  when su r face  runoff occurs. 

do n o t  cause any s tandards  to  be exceeded i n  the  r i v e r .  

The suspended s o l i d  l e v e l s  i n  the  storm sewer o u t f a l l  a r e  

FMPC opera t ions  

As a r e s u l t  of the  c u r r e n t  waste management p o l i c i e s  a t  t he  

FMPC, ope ra t ions  of t he  p l an t  have no s i g n i f i c a n t  impacts upon the  sur- 
rounding area. 

3 . 2  . 1 .2 Rad ioac  t ive  R e  l ea ses  

Radionuclides are re leased  f r m  the  p l a n t  i n  both a i r  and water. 

A i r  contaminants a r e  thorium and uranium i n  p a r t i c u l a t e s  which escape from 

t h e  p l a n t .  Concentrat ions of t hese  elements and r e s u l t s  of ana lyses  f o r  a lpha 

and be ta  r a d i o a c t i v i t y  i n  1976 a r e  presented i n  Appendix C ,  Table C-3. 

Liquid e f f l u e n t s  conta in  t r a c e s  of 10 rad ionucl ides  (see 

Appendix C ,  Table C-5). 

p a r t i c l e s  washed i n t o  the  sewage systems from laundry and c leaning  procedures ,  

and p a r t i c u l a t e s  washed i n t o  the  storm sewer system by su r face  runoff .  

These cane from the  var ious  p l a n t s  e f f l u e n t s ,  

3.3 ACCIDENTS 

V o l a t i l e  r ad ioac t ive  compounds a r e  not used or produced a t  the  

FMPC and i t  i s  not l i k e l y  t h a t  a n  acc ident  involving rad ionucl ides  would 

have any s i g n i f i c a n t  of f s i t e  consequences. 

An a c c i d e n t a l  r e l e a s e  of hydrogen f luo r ide  could produce o f f s i t e  

concen t r a t ions  high enough t o  cause some e f f e c t  i n  humans. 

o f f s i t e  would depend on the  r e l e a s e  r a t e  and the  t o t a l  quan t i ty  re leased.  

It i s  l i k e l y  t h a t  o f f s i t e  concent ra t ions  would not exceed a l e v e l  which 

could  be t o l e r a t e d  fo r  a s h o r t  per iod(52) .  Vegetation i n  the i-diate 

r e l e a s e  area could be adversely a f f ec t ed .  

expected i f  a r e l e a s e  r e s u l t e d  i n  a high f luo r ide  concent ra t ion  being 

discharged to  the  Great Miami River. However, f a c i l i t i e s  for  s p i l l  pre- 

vent ion  and flow d ive r s ion  would provide good c o n t r o l  of leaked chemicals. 

The e f f e c t s  

A t r a n s i e n t  e f f e c t  would be 

. I  . .  . ...I.. -. _. 
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4.0 COORDINATION W I T H  FEDERAL, STATE, LOCAL OR REGIONAL PLANS 

4.1 CURRENT OPERATIONS 

The land areas of Hamilton and Bu t l e r  count ies  where the E'MPC 

p lan t  i s  loca t ion  is  not p re sen t ly  zoned so t he re  are no land-use p l ans  

and no r e s t r i c t i o n s  on land use e x i s t  i n  t he  inmediate v i c i n i t y .  The 

nearby urban areas of Cincinnat i  and Hamilton do have land-use restric- 

t i o n s  bu t  they do not  extend t o  the  r u r a l  FMPC si te.  

Federal  and state a i r  and water p o l l u t i o n  con t ro l  gu ide l ines  

encompass the  FMPC p l a n t  and i t s  emissions and e f f l u e n t s  along with DOE 

gu ide l ines  f o r  r ad ioac t ive  discharges.  The FMPC cooperates t o  the f u l l e s t  

ex t en t  poss ib l e  i n  complying with the various agencies '  plans f o r  reduc- 

ing environmental p o l l u t a n t s .  

4.2 DECOMMISSIONING 

I n  response t o  r ecen t  publ ic  and Congressional i n t e r e s t  i n  the 

decommissioning of nuc lea r  f a c i l i t i e s  i n  gene ra l ,  an DOE-Wide Decontamina- 

t i o n / D e c m i s s i o n i n g  planning system i s  being e s t ab l i shed .  

s t e p ,  a canprehensive d a t a  base on a l l  DOE-owned contaminated sites I s  

being prepared. A f t e r  completion of the d a t a  base,  s p e c i f i c  decamnission- 

i n g  plans w i l l  be developed f o r  each s i t e  with f i r s t  p r i o r i t y  given t o  

those which are now considered t o  be excess,  followed by those which a r e  

expected t o  become excess i n  the  near future .  Lower p r i o r i t y  w i l l  be 

given t o  f a c i l i t i e s  such as FMPC which a r e  no t  expected t o  become excess 

f o r  a s i g n i f i c a n t  per iod of time. 

A s  an i n i t i a l  

The decumnissioning plan w i l l  quant i fy  the  decontamination and 

a s soc ia t ed  work required t o  render the  s i t e  s u i t a b l e  f o r  both r e s t r i c t e d  

and u n r e s t r i c t e d  uses. P r i o r  t o  a c t u a l  decarnnissioning, t he  plan w i l l  be 

reviewed on the bas i a  of t h e  proposed use o r  d i s p o s i t i o n  of t h e  s i t e  and 

revised accordingly.  I n  add i t ion ,  any s i g n i f i c a n t  change i n  the  a c t i v i t i e s  

a t  the s i t e  o r  any t r a n s f e r  of the  property t o  the  p r i v a t e  s e c t o r  w i l l  

r equ i r e  preparat ion of  an Environmental Impact Assessment i n  accordance 

with the National Environmental Pol icy A c t .  This Assessment w i l l  s p e c i f i -  

? '  



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. 

Assessment will be utilized to determine the need for preparation of an 

Environmental Impact Statement for the proposed action. 

The results of this 
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5 .0  ALTERNATIVES 

There a r e  th ree  d i s t i n c t  a l t e r n a t i v e s  t..at can genera ly be 

considered i n  l i e u  of t he  proposed ac t ion .  These are: (1) Discontinua- 

t i o n  of operat ions a t  the FMPC; (2) Relocation of t he  operat ions a t  t he  

FMPC; and (3)  Reduced l e v e l  of operat ions a t  the FMPC. A b r i e f  considera- 

t i o n  of each follows: 

5.1 DISCONTINUATION OF OPERATIONS 

This cannot be considered t o  be a v i ab le  a l t e r n a t i v e  i n  view of 

t he  support ive r o l e  the FMPC plays i n  various ERDA programs t h a t  are 
broadly supported by n a t i o n a l  pol icy.  FMPC production i n t e r f a c e s  a c t i v i t i e s  

concerned with n a t i o n a l  defense i n  many a reas .  Research programs t h a t  - 
are supplemented by EMPC operat ions are considered t o  be conducive t o  

t h e  pub l i c  welfare.  

5.2 REIDCATION OF OPERATIONS 

Li te ra l  r e l o c a t i o n  of t he  e n t i r e  FMPC operat ion cannot be con- 

s idered v i ab le  on a economic b a s i s .  A new f a c i l i t y ,  perhaps with reduced 

c a p a c i t i e s  i n  equipment canponents t o  handle projected loads,  would involve 

considerable  c a p i t a l  expenditure with no obvious environmental advantages. 

Also, same f l e x i b i l i t y  is  afforded t o  t h e  e x i s t i n g  FMPC f a c i l i t y  due t o  

t h e  v a r i e t y  of uranium chemical processes t h a t  are operable o r  i n  standby 

a t  the  Fernald s i t e .  T rans fe r  of a l l  NLO operat ions t o  f a c i l i t i e s  i n  

p r i v a t e  indus t ry  would a l s o  involve considerable expense, again r e l a t e d  

t o  t h e  c a p i t a l  out lay t h a t  would be required.  

P l an t  f a c i l i t i e s  similar t o  those a t  t he  FMPC were operated a t  

t h e  Weldon Spring P lan t  near S t .  Louis by the Mallinckrodt Chemical Works 

from 1957 t o  1966. Much of  t h i s  equipment i s  s t i l l  i n  p l ace ,  but  i s  not  

ope ra t iona l .  

expensive, again with no d i s c e r n i b l e  environmental b e n e f i t s .  

R e f i t t i n g  the  Weldon Spring f a c i l i t i e s  would be q u i t e  
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5 . 3  REDUCED UVEL OF OPERATIONS 

Operat ing l e v e l s  have been c u r t a i l e d  s i g n i f i c a n t l y  over t he  

las t  t en  yea r s  a t  the  FMPC a s  product ion demands f o r  weapons ma te r i a l  

have dropped o f f .  The r ecen t ly  concluded Refinery campaign completed 

the  conversion o f  a l l  known Government r e se rves  of uraniurn ore  concen- 

t r a t e  t o  feed m a t e r i a l .  Reduction i n  ope ra t ing  l e v e l s  brought about 

caap l i ance  with a l l  NPDES e f f l u e n t  limitations t h a t  became e f f e c t i v e  

J u l y  1, 1977 (Best P r a c t i c a b l e  Treatment).  Extended production schedules 

from those  now planned f o r  t he  FMPC would probably cause delays i n  the  

product ion  o r  r e sea rch  programs t h a t  FMPC operat ions support .  

slow-downs i n  ope ra t ions  would have only marginal environmental e f f e c t s  

i n - t h e  s h o r t  term and probably no measurable o v e r a l l  environmental e f f e c t s .  

Such 

. .  II . , .. .. 
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APPENDIX A 

TABLE A - 1 .  TREE AND SHRUB SPECIES RECORDED 
ON THE FMPC SITE@) 

Common Name S c l e n t l f l c  Name 

White Plne 
Aus t r lan  Plne 
Noway Spruce 
Eastern Red Cedar 
Black Willow 
Cottonwood 
Black Walnut 
Shagbark Hlckory 
P lgnu t Hickory 
Gray Birch 
Chlnkapln Oak 
White Oak 
Swamp Whlte Oak 
Northern Red Oak 
Shumard Oak 
Shingle  Oak 
American E l m  
S l ippery  E l m  
Rock E l m  
Hackberry 
Pawpaw 
Amerlcan Sycamore 
Black Cherry 
Eas te rn  Redbud 
Kentucky Coffee Tree 
Honey Locust 
Black Locust 
Allanthus 
sumac 
Sugar Maple 
Black Maple 
S i l v e r  Maple 
Boxelder 
Buckeye 
Gray-stemmed Dogwood 
Rough leaf  Dogwood 
Whlte Ash 

P lnus s t r obus 
Pinus n lgra  
Plcea excelsa 
Junlperus  v l rn in iana  
S a l l x  n lgra  
Populus de l to ldes  
Juglans n lgra  
Carya ovata 
Carya glabra 
Betula popu l t fo l l a  
Quercue muehlenbergll 
Quercus a lba  
guercus mlchawl l  
Quercus rubra 
Quercus shumardll 
Quercus lmbrlcar la  - Ulmus amerfcana 
Ulmus rubra 
U lmus thoma si1 
Celtls occ lden ta l l s  
A s  Imlna t r l l o b a  
Platanus occ lden ta l l s  
Prunus se ro t lna  
Cercls canadensls 
Gymnocladus diolcus 
Gled l t s l a  t r lacanthos  
Roblnla pseudoacacla 
Allanthus a1t lss lma 
Rhus sp. 
A s  saccharum 
Acer nlgrum 
Acer saccharlnum 
Acer negundo 
Aesculus sp. 
Cornus racemosa 
Cornus drrmrmondll 

- - - 
- 

- 

- 

~ 

Fraxinus amerlcana 

(a)Source: Reference 4. 
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TABLE A-2 .  HERBACEOUS VEGETATION RECORDED ON THE 
FMPC SITE, JULY 1977(a) 

Comnon Name Scientific Name 

Fescue 
A s para gus 
Curly Dock 
Pigweed 
Pokeweed 
Blackberry 
Red Clover 
Poison Ivy 
Grape 
Queen Anne's Lace 
Golden Alexander 
Cow Parsnip 
Milkweed 
Morning Glory 
Plantain 
Elderberry 
Teas11 
Ragweed 
chicory 
Thistle 
Joe-pye -weed 
Daisy Fleabane 
Go ld enr od 
Compass Plant 
Black-eyed Susan 

Festuca sp. 
Asparagus offlclnalls 
Rumex crlspus 
Chenopodium sp. 
Phytolacca americana 
Rubus sp. 
Trifolium pratense 

- 
- 
Rhus tadicanus 
v i t i s  rotundifolia 
- - 
Daucus carota 
Taenidia lntegerrlma 
Heracleum lanatum 
Asclepias sp. 
Ipomoea purpurea 
Plantago sp. 
Sambucus canadensis 
Dipsacus syfvestris 
Ambrosia artemisiifolia 
Clchorium intybus 
Carduus sp. 
Eupatorim sp. 
Erlgeron annuus 
Solidago sp. 
Silphinium laclnlatum 
Rudbeckia hirta 

(a)Source: Reference 4 .  
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TABLE A - 3 .  MAMMALS WHOSE RANGE INCLUDES THE(a1 
FEED MATERIALS PRODUCTION CENTER 

(b Didelphis v i rg in i ana  oposeum 

S orex cinereus Masked shrew - 
Blarina brevicauda Shor t -  t a i l e d  shrew 

Leas t  shrew Cryp to t i s  parva 

Eas t e rn  mole 
L i t t l e  brown myotis Myotis lucifugus 

Keen's myotis Myotis k e e n i i  

Ind iana  myotis (c rd1 

S i l v e r -  h a i r e d  b a t  Las ionyc te r i s  noctivaRaus 

Eas t e rn  p i p i s t r e l l e  P i p i s t r e l l u s  subflavus 

Big brown b a t  Eptesicus fuscus 

Red b a t  Lasiurus b o r e a l i s  

Hoary b a t  Lasiurus c ine t eus  

Evening b a t  Nycticeius humeralis 
E a s t e r n  c o t t o n t a i l  (b 1 
E a s t e r n  chipmunk (b 1 
Woodchuck (b 1 Marmota monax 

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  Glaucanys volans 

Castor canadensis Beaver - 
Eas te rn  ha rves t  mouse Reithrodontomys humulis 

P r a i r i e  dee r  mouse 

White-footed mouse Peranyscus leucopus 

Meadow vo le  Microtus pennsylvanicus 

P r a i r i e  vole  Microtus ochrogaster  

P ine  vo le  Microtus pinetorum 

Muskrat (b Ondatra z ibe th i eus  

Southern bog lemming Synaptmys cooperi  

House mouse - Mus musculus 

Scalopus aquat icus  

Myotis s o d a l i s  

S y l v i l a w s  f lo r idanus  

Tamias s t r i a t u s  

Sciurus  c a r o l i n e n s i s  

Sciurus  n i g e r  

Peranyscus maniculatus b a i r d i i  

..'". '. . , ... 

I .  . -.a 



~~ 

Norway ra t  

A- 5 

TABLE A - 3 .  (Continued) 

an4 4i; 

Meadow jumping mouse 

Red fox(b) 

Gray fox 

Raccoon 
Long- t a i l e d  weasel 

M i  nk(b ) 

S t r i p e d  skunk 

River o t t e r  

(b 1 

(b 

(c 1 
Bobcat (c) 

(b 1 White- t a i l e d  deer  

- Rattus  norvenicus 

2 apus huds onius 

Vulpee vulpes 

Uracyon cineroarnenteus 

Procyon l o t o r  

Mus te la  f r ena ta  

Mus t e l a  vison 

Mephitis mephitis  

Lont ta  canadensis 

Lynx ru fus  

Odocoileus virninianus 

I 

. . . .  .. . . 
. -  

9 .  . , 

(a)Sources: 

(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 ed  as Endangered by U.S. Fish and Wi ld l i f e .  

References 1, 2,  3 ,  and 4.  

. .  
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TABLE A-4.  BIRDS OF SOUTHWESTERN OHIO 

~~~ 

Caranon Loon 
Red-throated Loon 
Holboel l ' s  Grebe 
Homed Grebe 
P ied-b i l led  Grebe 
White Pe l ican  
Double-crested 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  B i t t e r n  
Mute Swan 
Whist l ing Swan 
Canada Goose 
American Brant 
White- f ronted  Goose 
Snow Goose 
Mallard 
Black Duck 
Gadwall 
P i n t a i l  
Green- winged Teal 
B lue- winged Teal  
American Wigeon 
Northern Shovel le r  
Wood Duck 
Redhead 
Ring-necked Duck 
Canvasback 
Greater Scaup Duck 
Lesser Scaup Duck 
American Goldeneye 
Bufflehead 
0 ldaquaw 
White-winged Scoter  
Ruddy Duck 
Hooded Merganser 
American Merganser 
Redcbreasted Merganser 
Turkey Vulture 

Black Vulture 
Goshawk 
Sharp-shinned Hawk 
Cooper's Hawk 
Red- t a i l e d  Hawk 
Red- shouldered Hawk 
Broad- winged Hawk 
Rough- legged Hawk 
Golden Eagle 
Bald Eagle 
Marsh Hawk 
Osprey 
Peregrine Falcon 
Merlin 
American Kestrel 
Ruffed Grouse 
Bob-white 
Ring-necked Pheasant 
Sandhi l l  Crane 
King R a i l  
Virginia  R a i l  
Sora 
Flor ida Gal l inu le  
American Coot 
Piping Plover 
Semipalmated Plover  
Ki l ldeer  
Golden Plover 
Black-bell ied Plover 
Ruddy Turnstone 
h e r  ican  Woodcock 
Camon Snipe 
Upland Plover 
Spotted Sandpiper 
S o l i t a r y  Sandpiper 
Greater Y e l l  ow legs  
Lesser Yellowlegs 
Pec tora l  Sandpiper 
White-rumped Sandpiper 
Baird 's  Sandpiper 
Least Sandpiper 
Red-backed Sandpiper 
Eastern Dowitcher 
S t i l t  Sandpiper 
S anip lamat ed Sandpiper 

. .  -. . :. i . . . I .  . .  
. I  
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TABU A - 4 .  (Continued) 

Western Sandpiper 
Buf f-breasted Sandpiper 
Herring Gull  
Ring-bil led Gull 
Bonaparte ' 8  Gull  
Fo r s t e r ' s  Tern 
Carmon Tern 
Least Tern 
Caspian Tern 
Black Tern 
Rock Dove 
Mourning Dove 
Y e l l o r b i l l e d  Guckoo 
Black-bil led Cuckoo . 
Barn O w l  
Screech Owl  
Great Homed O w l  
Snowy O w l  
Barred O w l  
Long- eared Owl  
Short- eared O w l  
Saw- whet O w l  
Whip-poor- w i l l  
Night hawk 
Chimney Swift  
Ruby- throated H u m  
Belted Kingfisher  
Conrmon Fl icker  

igbirl 

P i l ea t ed  Woodpecker 
Red-bellied Woodpecker 
Red- headed Woodpecker 
Y e l l o r  b e l l i e d  Sapsucker 
Hairy Woodpecker 
Downy Woodpecker 
Eastern Eingbird 
Crested Flycatcher 
Phoebe 
Yellow-bellied Flycatcher 
Acadian Flycatcher 
Alder Flycatcher 
Least Flycatcher 
Wood Pewee 
Olive-sided Flycatcher 
Horned Lark 
Tree Swallow 

4 4 4 4  

Bank Swallow 
Rough-winged Swallow 
Barn Swallow 
C l i f f  Swallow 
Purple Martin 
Blue Jay 
Crow 
Carolina Chickadee 
Tufted Titmouse 
White-breasted Nuthatch 
Red-breasted Nuthatch 
Brown Creeper 
House Wren 
Winter Wren ,, 
Bevick's Wren 
Carolina W ten 
Long- b il led  Mar ah Wren 
Shor t -b i l led  Marsh Wren 
Mockingbird 
Gray Catbird 
Brown Thrasher 
American Robin 
Wood Thrush 
Hennit Thrush 
Swainson's Thrush 
Gray- cheeked Thrush 
Veery 
Bluebird 
Blue-gray Gnatcatcher 
Golden-crowned Kinglet  
Ruby-crowned Kinglet  
American P i p i t  
Cedar Waxwing 
Loggerhead Shrike 
S t a r  l i n g  
White- eyed Vireo 
Yellow- throated Vireo 
Blue-headed Vireo 
Red- eyed Vireo 
Phi ladelphia  Vireo 
Warbling Vireo 
Black and White Warbler 
Prothonotary Warbler 
W om- ea t ing  Warbler 
Golden- winged Warbler 



TABLE A-4.  (Continued) 

Blue- winged Warbler 
Tennes see  W a rb  ler 
Orange-crowned Warbler 
Nashvi l le  Warbler 
Northern Paru la  Warbler 
Y e l l o w  Warbler 
Magnolia Warbler 
Cape May Warbler 
Black- throa ted  Blue Warbler 
Yellow-rumped Warbler 
Black- throated Green Warbler 
Cerulean Warbler 
B lackburnian Warbler 
Ye llow- throa ted  Warbler 
Ches tnu t -  s ided  Warbler 
Bay-breasted Warbler 
B l ack-pol l  Warbler 
Pine Warbler 
P r a i r i e  Warbler 
Palm Warbler 
Ovenbird 
Northern Water- thrush  
Louisiana Water- thrush  
Kentucky Warb Let 
Connecticut Warbler 
Mourning Warb l e t  
Northern Yellow- t h r o a t  
Yellow- breas  t ed  Chat 
Hooded Warbler 
Wilson's Warbler 
Canada Warbler 
American Reds tar t  
House Sparrow 
Bobolink 
Eastern Meadowlark 
Western Meadowlark' 
Yellow- headed Blackbird 

Red-winged Blackbird 
Orchard Or io le  
Northern Or io l e  
Runty Blackbird 
Camnon Grackle 
Cowbird 
Scar let Tanager 
Summer Tanager 
Cardina 1 
Rose-breasted Grosbeak 
Indigo Bunting 
Dickcissel  
Evening Grosbeak ., 
Purple Finch 
C a m n o n  Redpoll 
Pine S i sk in  
Go Id  f inch 
Red Crossb i l l  
White-winged Crossb 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 
Field Sparrow 
White-crowned Sparrow 
White-throated Sparrow 
Fox Sparrow 
Lincoln 's  Sparrow 
Swamp Sparrow 
Song Sparrow 
Snow Bunting 

' . p , r  . .  1 ... 1- , ..?...; . .: 
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TABLE A-5. A V U N  SUMMER ROADSIDE SURVEY DATA FROM THE SITE PERIMETER 
COMPARED I'll ABUNDANCE OF SPECIES I N  SOUTHWESTERN OHIO 

Comnon Name 
Southwestern 

Ohio (summer) (b )  Roadside Survey (a 

Red- t a i l e d  Hawk 
Bobwhite 
K i  11 deer  
Mourning Dove 
Yellow-billed Cuckoo 
Common Nighthawk 
Chimney Swif t  
Common F l i c k e r  
Red-bel l ied Woodpecker 
Downy Woodpecker 
Eas te rn  Wood Pewee 
Blue Jay  
Common Crow 
American Robin 
S t a r l i n g  
Comnon Yellowthroat 
House Sparrow 
Eas te rn  Meadowlark 
Red-winged Blackbird 
Common Grackle 
Card ina l  
Indigo Bunting 
American Goldfinch 
Rufous-sided Towhee 
F i e l d  Sparrow 
Song Sparrow 

Uncommon 
Common 
F a i r l y  Common 
Common 
Uncounnon 
Uncommon 
Rare 
Uncommon 
Uncommon 
Uncommon 
Uncoamon 
F a i r l y  Common 
F a i r l y  Common 
Very Common 
F a i r l y  Common 
Uncommn 
Very Common 
Very Comnon 
F a i r l y  Common 
Uncomnon 
F a i r l y  Common 
Very Common 
F a i r l y  Common 
Common 
F a i r l y  Common 
Common 

F a i r l y  Cormmon 
Comnon 
Common 
Very Common 
F a i r l y  Common 
Common 
Very Common 
Very Common 
Comnon 
Common 
Comnon 
Very Common 
Very Common 
Very Comnon 
Very Common 
Common 
Very CoPmron 
Very Common 
Very Common 
Very Common 
Very Connnon 
Very Common 
Very Common 
Common 
Very Common 
Very Common 

Source: Reference 4. 

(b)Source: Reference 5 .  

( a )  
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Canmon snapping t u r t l e  Chelydra se rpen t ina  

S t i nkpo t  S ternotherus  odoratus 

Map t u r t l e  Graptemys geographica 

Midland pa in t ed  t u r t l e  Chrysemys p i c t a  

Box t u r t l e  Terrapene Carol ina 

Smooth s o f t s h e l l  Trionyx muticus 

Spiny s o f t s h e l l  Trionyx s p i n i f e r u s  

Northern Fence Lizard Scleroporus undulatus 

F ive- l ined  sk ink  Eumeces f a c i a t u s  

Broad-headed sk ink  Eumeces l a t i c e p s  

Northern water 

Queen snake 

Eas t e rn  g a r t e r  

Eas t e rn  r ibbon 

Northern brown 

snake 

snake 

snake 

snake 

Midland brown snake 

Eas t e rn  hognose 

Midwest worm snake 

Northern r ingneck snake 

Rough green snake 

Smooth green snake 

Black r a c e r  

Blue r a c e r  

Black rat  snake 

Eas t e rn  milk snake 

Eas t e rn  e a r t h  snake 

Copperhead 

Natrix sipedon 

Nat r i x  sep t emvi t t a t  a 

Thamnophis s i r ta l is  

Thamnophis s a u r i t u s  

S t o r e a i a  dekayi dekayi 

S t o r e a i a  dekayi  wrightorum 

Heterodon p la ty rh inos  

Carphophis amoenus 

Diadophis puncta tus  

Opheodrye a e s t i v u s  

Opheodrvs v e r n a l i s  

Coluber c o n s t r i c t o r  c o n s t r i c t o r  

Coluber c o n s t r i c t e r  foxi 
Elaphe obsole ta  

Lampropeltis tr iangulum 

Virg in ia  v a l e r i a e  

Agkistrodon c o n t r o r t r i x  

. .  .. . 

Sources:  References 6 and 7. 
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TABLE A-8.  AMPHIBIANS WHOSE RANGE INCLUDES THE FEED 
MATERIALS PRODUCTION CENTER 

Mud PUPPY 
Red- spot ted newt 

Small-mouthed salamander 

Eastern t i g e r  salamander 

Je f f e r son  salamander 

S i l v e r y  salamander 

Spotted salamander 

Marbled salamander 

Dusky salamander 

Slimy slamander 

Ravine salamander 

Redbacked s a l  arnander 

Four- toed salamander 

Two- l i ned  salamander 

Long-tailed salamander 

Cave salamander 

American toad 

Fowler ' s toad 

Spring peeper 

Gray tree f rog 

Western chorus f rog  

Blanchard's c r i c k e t  f r o g  

Green f rog  

Bu l l f rog  

Northern leopard f r o g  

P icke re l  f rog  

Wood frog 

Necturus maculosus 

Notophthalmus vir idescens 

Ambys t ana t exanum 

Ambystma tigrinum 

Ambystma ieffersonianum 

Ambystma p l a t i n e m  

Ambystana maculatum 

Ambys tma opacum 

Desmognathus fuscus 

Plethodon glut inosur  

Plethodon richmondi 

Plethodon cinereus 

Hemidactylium scutatum 

Eurycea b i s l i n e a t a  

Eurycea longicauda 

Eurycea luc i fuga  

Bufo americanus 

Bufo woodhousei 

Hyla c r u c i f e r  

Hyla v e r s i c o l o r ;  H. chrysoce l i s  

Pseudacris  t r i s e r i a t a  

- Acr i s  crepitans 

Rana clamitans 

Rana catesbeiana 

Rana p ipens  

- Rana p a l u s t r i o  

Rana s y l v a t i c a  

- 
- 

- 
- 
- 
- 

Sources: References ' 6  and 7 .  
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TABLE A- 9. BENTHIC MACROINVERTEBRATES (NWER/FT2) COLLECTED 
FROM PADDY'S RUN IN THE VICNITY OF THE NATIONAL 
LEAD COMPANY FACILITY, JULY, 1977(a) 

1 2 3 

DIPTERA 
Chironamidae 

Micropsectra sp. 
Microtendipes sp. 

7 
3 
6 
3 - 

2 
3 
3 
1 
1 - 

Polyvedilum sp. 
Cricotopus sp. 
Pentaneura sp. 
Chironmus (Dicrotendipes) sp. 

T ipul idae 

Empid idae 

Hexatoma sp. 

SP 

2 2 8 

3 3 

EPHEMEROPTERA 
Bae t idae 

Baetis sp. 5 8 8 

TRICHOPTERA 
Hydropsychidae 

Hydropsyche sp. 
Cheumatopsyche sp. 

Helicopsyche sp. 

Anraylea sp. 

Chimarra sp. 

Helicopsychidae 

Hydroptilidae 

Philoptamidae 

88 91  
2 60 135 

80 
320 

4 4 14 

3 6 - 
14 74 17 

COLEOPTERA 
E lmidae 

Psephenidae 

Stenelmis sp. 

Psephenus herricki 

12 

1 

8 

- 
30 

HEMIPTERA 
Veliidae 

Microvelia sp. - - 2 
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TABLE A- 9. (Continued) 

8 4.4 53 

1 2 3 

PELE CY PODA 
Sphaeriidae 

Sphaerim sp. 

DECAPODA 
As tacidae 

1 - 2 
Total Number of Individuals  410 281 570 

Orconectes sp .  

Total Number of  Species  15 14 16 

Species  Divers i ty  1.80 2.10 2.21 

(a)Source: Reference 4 .  

. *  .. . 
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T A B U  A-11. RELATIVE ABUNDANCE OF FISH SPECIES COLLECTED FROM PADDY'S RUN 
AT THE FMPC FACILITY, JULY 6, 1977(a) 

Species Relative Abundance 
~~ ~~ ~ ~~ 

Semotilus atromaculatus, Creek chub Dominant 

Notropis chrysocephalus, Striped shiner Common 

Pimephales notatus, Bluntnose minnow Sparse 

Ericvmba buccata, Silverjaw minnow Sparse 

Campostoma anornalum, Stoneroller minnow Common 

Catostomus cammersoni, White sucker Sparse 

Etheostoma hinrum, Johnny darter Sparse 

Etheostma flabellare, Barred fantail darter Common 

Etheostoma spectabile, Orangethoat darter Dominant 

(a)Source: Reference 4 .  

-.:,*,, .- , . .  . .. .._.. . 



1 

A- 19 444 44. 

TABLE A-12. FISH SPECIES COLLECTED UPSTREAM AND DOwNSTREdM OF THE FMPC 
FACILITY DISCHARGE To THE GREAT M I A M I  RIVER, JULY 6-7, 1977(a) 

~~ 

Upstream Downstream 

LeDisoeteus osseus , Longnose gar  

Dorosoma cepedianum, Gizzard Shad 

- Alosa chryeochlor is ,  Skipjack he r r ing  

Carpiodes cyprinus,  Quil lback carpsucker 

Carpiodes ca rp io ,  River carpsucker 

Cyprinus ca rp io ,  Carp 

Carassius  au ra tus ,  Goldfish 

Semotilus atromaculatus,  Creek chub 

Notropis chrysocephalus, S t r i p e d  sh ine r  

Notropis s u i l o p t e r u s ,  S p o t f i n  sh ine r  

Notropis a the r ino ides ,  Emerald s h i n e r  

Notropis stramineus,  Sand s h i n e r  

Campostma anomalum, S t o n e r o l l e r  minnow 

Leuanis  cyanel lus ,  Green sunf i sh  

Leuanis macrochirus, B l u e g i l l  

Etheostoma s p e c t a b i l e ,  Orangethroat 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 
~~ ~~ 

(a)Source: Reference 4. 

;'*.'.'. -;:.. , ./. ;.. ;.,:. : . ... . 
:>. ;<.-:,: 
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TABLE B - 1 .  1976 WATER QUALITY IN THE GREAT 
MIAMI RIVER NEAR MZAMISBURG, 
OHIO(a) 

Maximum Minimum 

PH 8 . 8  7.3 
Dissolved So l ids  434 341 
Dissolved Oxygen 15.0 0 .3  
BOD 5 . 3  3 .8  
Organic Carbon ( t o t a l )  22 13 
Hardness (as  CaCa ) 3 10 280 
A l k a l i n i t y  (as  CaCq ) 225 217 
Ch 1 or i d e  60 25 
Fluoride 0 . 4  0.3 
Nitra te  (as  N )  3 . 3  1.4 
Ammonia (as  N )  0 .93 0.30 
Phosphorus ( t o t a l )  1 .1  0.39 
Chromium ( t o t a l )  0.020 <o. 010 
Iron (disso lved)  0.040 0.010 
Zinc ( t o t a l )  0.030 0.030 

(a)  Source: Reference ( 1 ) ;  a l l  values i n  
mg/l except pH (SU). 

1 2 6 -  . .. 
. .. . 
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TABLE B-3. HYDROGEN ION CONCENTRATION(a) 

- 

"Pit@ Number of 
Point Year S amp le s pH Range S tandatd(') 

Wl 1975 53 6.9 -8.7 
1976 52 7.5 - 8.5 

w3 1975 
1976 

53 
52 6.0 - 9.0 7.0 - 8.5 

7.3 - 8 . 4  
w4 1975 8 7.8 - 8.1 

1976 52 7.1 - 8.9 
(a) Source: References (2) and (3). 
(b) 
(c) 

See sampling locations shown in Figure 1-7. 
Ohio EPA Regulation EP-1, Water Quality Standards, Jan. 
8, 197s. 
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Location Parameter 

Daily Daily Compliance 
with P e r m i t  

Manhole-175 Residual Chlorine 
Dissolved Sol ids  
N i t r a t e  (N) 
Amnonia ( N )  
Chloride 
Fluoride 
Chromium 
I ron  
O i l  and Grease 
Flow, MGD 
PH 

P i t  Clear Well Suspended Sol ids  

Sewage Treatment 5-Day BOD 
P lan t  Ef f luent  Suspended Sol ids  

Fecal Coliform Bacter ia  
(No. per 100 m l )  

Storm Sewer Suspended Sol ids  
Ou t fa l l  O i l  and Grease 

PH 

0.5 
18000 
4000 

200 
450 

15 
0.25 
3.0 

50 --- 
6.5-10.0 

125 

40 
40 

400 

100 
15 

6.5-8.5 

--- 
9000 
1800 

75 
290 

6 
0.15 
1.2 

0.9 
30 

--- 
70 

20 
20 

200 

30 --- --- 

100 
99 

100 
84 
99 

100 
95 
68 
100 
100 
99 

100 

100 
100 
100 

54 
97 
91 

(e) Source: Reference (3). 
(b) Results i n  mg/l excep.t a s  noted. 

... 123  I .  .. . . .  



TABLE B-5. SEWAGE TREATMENT PLANT DATA(a) 

Monthly Resul t s  
Pa rame t e r €PA Standard 1975 1976 

B .O.D. (5-day) 30 days{!] 
7 days 

Reduc t ion(' 

Suspended S o l i d s  30 days 
7 days 

Reduction 

Fecal Coliform 30 days 
7 days 

PH 

mg/ 1 
mg/ 1 

percent  

mg/l 
mg/ 1 

percent  

pe r  100 m l  
per  100 m l  

range 

30 1 avg. 
45 4 max. 

30 5 avg. 

L 85 99 

45 11 max. 
2 85 93 

200 4 avg. 
400 60 max. 

6.0-9.0 7.1-8.6 

1 avg. 
7 max, 

4 avg. 
9 max. 

2 avg. 
20 max. 

99 

96 

7.0-8. a 

(a) Source: References ( 2 )  and (3). 
(b) Sampling per iod.  
( c )  Removal determined from a n a l y s i s  of sewage t reatment  p l a n t  i n f l u e n t  and 

e f f l u e n t  samples. 

. .  

i . . ... 
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TABLE B-6. WATER QUALITY I N  THE M I A M I  RIVER 
AT NEW BALTIMORE, OHIO - 1976(a) 

~ ~~ 

Pa rame t e r 

PH 9.0 
Dissolved So l ids  552 
Dissolved Oxygen 15.0 
Fecal  Coliform 14000 
Hardness (as  CaCG) 380 
A l k a l i n i t y  ( a s  C a C Q  ) 251 
Chloride 20 
Fluor ide  0.8 

Organic Carbon ( t o t a l )  13 
Chromium ( t o t a l )  0.030 
Phosphorus ( t o t a l )  0.82 
I r o n  (d isso lved)  0.040 

N i t r a t e  ( a s  NQ) 45 

Zinc ( t o t a l )  0.120 

7.3 

1.2 
2 14 

620 
160 
219 
64 
0.3 
6.8 
2.4 
0.010 
0.35 
0.010 
0.030 

(a) Source: Reference (1) ; a l l  values  i n  
mg/l except pH (SU) and Fecal  Coliform 
(MPN/100 ml). 

. .  
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RADIATION LEVELS 
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TABLE c-5. RADIONUCLIDES IN LIQUID  EFFLUENT(^,^) 
1976 

~ 

Average 
Concentration Found 

Total Percent of Standard. (') 
Radionuclide Curies vCi/ml Standards vCi/mi 

Cesium-137 
Neptunium-237 
Plutonium-238 
Plutonium-239 
Radium-226 
Radium -2 2 8 
Ruthenium- 106 
Technetium-99 
Thorium 
Uranium 

2 x 10-2 4.0 x 
2 10-7 2.6 x 
4 10-7 5.9 x 10-10 
2 10-7 2.2 x 10-10 
7 10-3 1.0 x 10-8 
8 x 1.2 x 10-8 
3 10-3 4.7 10-9 
9 1.3 10-5 
6 x 8.6 x 1O-I' 
2.4 x 10" 3.5 x 

0.2 2 10-5 
0.009 3 x 10-6 
0.01 5 x 10-6 
0.004 5 x 10'6 

33 3 x 10-8 
40 3 x 10-8 
0.05 1 10-5 
4 3 10-4 
0.09 1 x 10-6 
1.8 2 10-5 

(a) Source: Reference (3). 
(b) Radionuclides discharged directly to the Great Miami River through 

a buried pipeline; an additional 0.3 x 10-1 curies of uranium was 
discharged in the precipitation runoff which flowed to Paddy's Run 
via the storm sewer outfall drainage ditch. 
ERDA Manual Chapter 0524, Annex A, Table 11, Concentration Guides 
for water in uncontrolled areas; these Guides are for water such 
as the Great Miami River and are not meant to be applied to the 
plant effluent; they are listed here for comparison purposes, 
only. 

(c) 
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TABLE C-6. URANIUM IN MIAMI RIVER SEDIMENT(') 

Uranium Concentration (b) 

De t 3 95 Percent 
Distance from v g l g  UCiIR Confidfzye Level, 
FMPC Outfall 1975 1976 1975 1976 Level v d g  

Upstream 
3.7 miles 7.1  1.8 2 . 4 ~ 1 0 ' ~  0 . 6 ~ 1 0 ' ~  
1.5 miles 3.6 2.4 1 . 2 ~ 1 0 ' ~  0.8 x 

50 feet 10 4.8 3.3 x 1.6 x 
Downstream 

0.8 mile 2.8 1.6 0 . 9 ~ 1 0 ' ~  0 . 5 ~ 1 0 - ~  
3.3 miles 1.9 1.3 0 . 6 ~ 1 0 ' ~  0 . 4 ~ 1 0 ' ~  
4.5 miles 2.8 1.3 0 . 9 ~ 1 0 ' ~  0 . 4 ~ 1 0 ' ~  
4.7 miles 2.8 2.0 0 . 9 ~ 1 0 ' ~  0 . 7 ~ 1 0 ' ~  

*25% 0.5 

*25% 0.5 

(a) Source: References (2) and (3). 
(b) Results on dry basis. 
(c) 
(d) 
(e) Same for 1975 and 1976. 

Upstream of mouth of Paddy's Run. 
Downstream of mouth of Paddy's Run. 

i'.': . 
' . ,*! 

... . .  
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TABLE c-7. URANIUM IN  SOIL(^) 

Uranium Concentration (c  1 
95 Percent Detection 

V i / R  Confidence Level, 
Po s"p l fgy in t 1975 1976 1975 1976 Level (e) Mk 

& 

BS 1 26 18 8 .7  x 6 . 0  x 10-6 
BS2 26 22 8 .7  x 7 . 4 ~  
BS3 117 117 39.1 x 39 .1  x 225% 0 . 5  
BS4 12 9 . 4  4 . 0 ~  3 . 1  IC 
BS5 20 15 6.7 x 5 . 0  x 
BS 6 22 17 7 . 3 ~  5 . 7 1 ~  

(a) Source: References (2) and (3) .  
(b) Sampling locations shown in Figure 1-7 .  
(c) ,Results on a dry weight basis. 
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TABLE C-8.  URANIUM CC7NCENTRATION I N  SOIL 
VS. DEPTH - 1976(a) 

S o i l  depth, 
inches 

0-2 
3-4 
5-6 
7-8 
9-10 

11-12 

125 
62 
20 
LO 
5 .2  
3 .5 

(a) Source: Reference (3) .  
(b) Resul ts  on a dry weight b a s l s .  

... 'f . .. . f;- . . _. .. . 
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