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4 - Washington, DC 20555

E 2. The_NRC/GPO Sales Program, U.S. Nuclear Regulatory Commission,
; Washington, DC 20555

3. The National Technical Information Service, Springfield, VA 22161
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licensee documents and correspondence.

;_ The following documents in the NUREG series are available for purchase from the NRC/GPO Sales

i' Program: formal NRC staff and contractor reports, NRC4ponsored conference proceedings, and
j' NRC booklets and brochures. Also available are Regulatory Guides, NRC regulations in the Code of

| Federal Regulations, and Nuclear Regulatory Comminion issuances.

I Documents available from the National Technical Information Service include NUREG series
!' reports and technical reports prepared by other federal agencies and reports prepared by the Atomic .

Energy Commission, forerunner agency to the Nuclear Regulatory Commission.

!. Documents available from public and special technical libraries include all open literature items,

{ such as books, joumal and periodical articles, and transactions. Federal Repirter notices, federal and -
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Documents such as thases, dissertations, foreign reports and translations, and non NRC conference
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I mission, Washington, DC 20555.
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!- are maintained at the NRC Libraryf 7920 Norfolk Avenue, Betheads, Maryland, and are available
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z purchased from the originating organization or, if they are American National Standards, from the_-
; American National Standards institute,1430 Broadway, New York, NY.10018.L
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LIST OF FACTORS FOR CONVERSION OF ENGLISH TO

INTERNATIONAL SYSTEM OF UNITS (SI)

I
,

The fo#owing table gives the factors used in this document for the conversion of conventional

English units to the equivalent Intemational System of Units (SI) now being adopted worldwide or
conventional metric units. The conversion factors have been obtained from the ASTM publiceton
Standard for Metric Practice * and are used to four-digit accuracy, since most of the values in this
(acument are not known to any more exactnese. After conversion, the Si values have been
rounded to reflect en accuracy sufficient for the requirements of this document. Most of the values

will be presented in Si units with the equivalent Engbeh unit following within perentheses.

Convereien of Engelsh to 34 Unite

i
To Convert From To Muhiply By

acre hectare the) 0.4047
3barrel (bbli cubic meter (m ) 0.1690

3 3cutac foot / min Pt / min) m / min 0.02832
foot (ft) meters (m) 0.3048
cutac foot (fth cubic meters (m ) 0.028323

3 8 3cubic yards (verde or yd ) m 0.7646
geson (get cubic meters (mh 0.003786
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8 'gel / min m /h 0.2271
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inch Gn.) cenameters (cm) 2.54
inch On.) meter (m) 0.0264
nule (stetueel haomotor(knd 1.000

3 8square mde (mee ) equere kaometer tim ) 2.590
pound Ob) hacerame (kg) 0.4630
ton (short) kaograme Sig) 907.2

'Amencan Society for Testeg and Meteriale, Standard E 300, Scandent Ar Mesric Procelos. Fetwuery
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| 1. PURPOSE OF AND NEED FOR ACTION j

l '

1.1 INTRODUCTION '
,

l- '

Amed Chemical Company operates a priveesty owned UFe production fechty at Metropots, Mnois. |
At this facety, uranium are concentrotes are converted into uranium hemanuaride QUFe). The UFe !

product from this facety is shipped to Department of Energy (DOE) gessous diffusion plants for f
enrichment of the 83'u isotope I

! !
I in response to an appicethn (July 1,1982) by Amed Chemical Company for renewal of Source

j Meterial Ucenew No. SUS-526, the U.S. Nucises Regulatory Comminaion (NRC), with the technical ;
'

assistence of Ook Ridge Notonal Laboratory QORNW, propered this environmental acessement [
pursuant to Couned on Environmental Quelley ICEO) reguiselons (40 CFR Parts 1800180W and |
NRC reguismens (10 CFR Part 51), which implement requirements of the National Environmental !

,

Policy Act (NEPA) of 1969 (P.L. 91-1901 Paragraph 180s.9 of the CEO reguiselons (40 CFft) f
|

defines " environmental aseseement" as fotows:
|

1. An environmental acessement is a concies puisc document, for which a federal agency is !

'
responesble, that serves to

;

i briony provide munisient evidence and analysis for determag whether to prepare an*
,

i Environmental Impact Statement (ES) or a findng of no significant impact, [
t

sid an agency's c . " ,,, with the Act when no EE is noosenery, and ;
*

,

facteste preparoeien of an EIS when one is nooseeery. [{ *

t

j 2. An environmental aseseement ehes inciude brief h% of the need for the proposal, of
attemetivos as regured by Sect.102(2)lEl of NEPA, and of the environmental impacts of the [

; proposed action and ahometives. It shot also instude a Boeing of agencies and persons
{

coneuh d. t

i

An Environmental impact Appraisal (EIA) of the Amed Chemissi Company UFe production feesty [

j was leeued by the NRC on August 15, 1977, et the same time that Ucense SUS-524 was |

renewed for a five year period. Subsequently, the apptoont made several changes in the physical
pient and its operosions and in the environmental manhonne procedwes:

1. Instated double fencing of the plant to increase eesurity,

2. Increceed the storage areas for both uranium are conoontreens and UFe product,

3. Increased the pond ares for asioium fluoride esorage,

4. Inseened a ceinium nuoride recovery unit to prepare meterial for oNehe sNpment, and (
5. Insessed equipment to provide improved redologleal monitoring on and near the plant she, j,

, .

l

1 The pwpose of thh acessement is (1) to review Wie operadon of Wie W estig Wie recent
| noones period'by comparing the pient emuent reiseoas or environmental manieoring does whh i

j permisende levens of oonenminsnes and (2) to determine she impset on the environment from i

i continued operesion of the seemey in its current oonagweden.
I

1.2 eUnmanew or TNs pnoposso AcTeam

i The proposed aselon is the renewal of the toenee nosessary for condnued opereelen of Amed

|
Chemisel Company's production plant at Meerspets, ainais. The Amed femmeles are in opereden and

| 1-1

1
:

,

w-*--y - ..e _.-._-,..,.---..g.y.,-..y. -m-m._,.,.,%...,..,--_,,.-...e,. , ,-y.- -.n-,--,m, .,--w,y..,e,-,--,,,.. -,y -,-..,---.m.,,..,.,m,. - .., -
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1 _.u.w.._._rm.d.- mw. _ ,.
In adeton to production and storage of UFe, the site also includes (1) a storage ares for wenium

| ore concentrates receeved from womum mies: (2) a wenium sempilns faculty; (3) buk esorage of
;

i heaerdous chenucais such as hydronuoric (HF) and suWuric (H so ) seide: (4) e feesty for sesowelytic ;i e

{
producson of fluorine from HF; (6) production of other commerosty important fluorides such as !

j SFe. IFe, and SbFs: and (4) esperses tresement systems and storego ponds for redlological and j

j nonradological hquid westes. The present application for renewal of the lloones involves no incrosse |
In scope of the cwrent authorisoton. If any mejor new feedeties or empended operations are [
proposed dwing the neat lleense re.wel period, the appilaant is required to provide environmental |

; oweiussions for NRC tow.w.
|'-

1 :

{ 1.3 NEED POR ACTION I

J
j The Albod Chemeal Company UF, Conversion Plant is one of only two such foodlelse in the United !

t

j'
rtoduction of fuW eien,ents for nucieer reactors. Currently, the Metropolls feesty supptes UFe i

Ste'es. The UFe proshetion is one phone (see Fig.1.1) of the overeN fuel cycle leading to |

conversion services for the commercial nucioer power iruheery. [
i

As long as the current demand for wenium continues, the UF, production rate must heap peso. |,

Denial of hoense renewel for the UFe conversion activity at the Metropots eine would require that

semilar activstes empend at the only other enleeing UFe feedity, or at a new eles. Although denial of

| renewal of the source meterial toenas for the Amed Chemloei Company plant is an alesmedwe !
'

avaisbie to the NRC,4 would be considered only if leeuse of pubbe hashh and esfoty eennot be
; resolved to the seesfaction of the reguietory authoriales involved. i

i

1.4 THE ScoplNG PROCSSS !

The oww.s opwmions and impacts of d. Amed Chemisel Company uFe conwweien n.aty were
,

appraised in August 1977.' in connection with the oweent apptoselon for teense renewel, the i

s hat includes an updated descripden of; apphcant submitted a supplemental enwwonmental report t
j the facety, the effected swironment, and e tabusselon of Wnuent retenses and environmental

} morwooring date for recent years. In conducting this acessement, the sesff towed the site and |
| ewrounding ares (Apnl 13, 1983) and met with the apptoont to . souse leome of infermoeien !

reisted to teamty operosions and to seek odesional informatim that might be needed ter an {
|

adeques aseseement.

f The asphoent eutumteed a respeces to 'the eesfre quaselone.s The esoft seno obeelnad intermoden ,

! ,,om od., - to on. * d. .wa edor,. - of . ,rewleue .coumor,eed., or,d , t

j hmited imposts aceseisted widi the opereelon of this feelky less test. 4), the e.off determined that
e formal scoping process was unneesenery. !;

The principal environmental imposts of summt operellen of the UFe conversion tossey result from
; ,s.ses of fiuo,i se ar ,s.ne.tive .e. ,, ,s, tes to it.e esp e,. of es,,es, eed :

| heulde to the se4soant Ohio Miwer. The estuel .sossue and bguld eNbent reteneed chains normal

| opereiten of the plant hee been menswed, and the eensenereden of eenemminense has been !
monitored at oreales and off-eles leendone. Geseuse the proposed beense renewal ter the plant .!

|,

!

; i

!

!

I
,
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operatiori does not involve en increened scopo nf actMty beyond that previously appreised, the'

staff concluded thet the principal outjects to be artdressed in tNo mMronmental seeeeement should
'

include effluent controis, envwnnmental %dwring, and erMronmental impact of operation and
accidente. The affected environment at the site and the plant operations are desertbed to the eatent
neceoeary for tNe seeeeement. in some cases, irnpecte een be shown to be t'.. test. These.

impacts are identdied tvt not evolueled in deted.

REFERENCat POR SECTION 1

1. U.S. Nucieer Meguistory Commiselon, " Environmental impact Appraisal of t% Nuoleer Serviose

DMeion, Uranium Hoseilucrede Conversion Fecety, Metropoile, lanole,' Docket 40 3392,
' ' 'August 1977. '

,

J

$
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2. ALTERNATIVES INCLUDING THE PROPOSED ACTION
i

2.1 THE ALTERNATIVE OF NO LICENSE RENEWAL

Not granting a Econse renewal for the UFe conversion plant would cause AIEed Chemical to cease

production of UFe at this site. This alternative would be considered only if issues of pubbc health

and safety could not be resolved. Cessation of UFe conwsion activities would prM rd in
closure of the facility because the other operations on the site (production of fluonne and other
fluoride compounds) would not be economicaRy justified. The benefits to be gained by such a i

course of action would be the cessation of the environmental impacts (as desenbod in Sect. 4)
that have been determined to be acceptably smau. Since demand for UFe feed material in the
uranium fuel cycle is expected to continue, closure of the Allied Chemical facility would require.

'

construction and operation of a new UFs conwsion plant, thus merely transferring the impacts to
another site.

i

!
'

2.2 THE ALTERNATIVE OF LICENSE RENEWAL

This alternative, which is the proposed action, would result in the continued operation of the AHied
Chemical facility for another five years essentiety as it has been operated for the past six years.
Following is a description of the current operation, including waste confinerpent and effluent control

systems. Impacts of little consequence are identified and discussed in this section. More important
impacts are assessed in Sect. 4.

,

2.2.1 Description of the Current Operation

The AHied Chemical Company plant contains the largest privately owned UFe production facenty in i

the western world and was designed to convert uraruum ore concentrates into UFe, which is then !

; shipped to DOE gaseous diffuseon plants at Paducah, Kentucky, Portsmouth, Ohio, or Ook Ridge, {Tennesses, for 6nrichment of the 23su isotope.',

.
.

! The facility, wtuch uses the fluoride volatility process, has the capacity to convert approximately
7

1.27 x 10 kg (14,000 short tont) cf urarwum por year from ore concentrates into UFe. The
ore concentrate feed assays approximately 75% urarwum, and the distilled UFs product contains

| less than 300 ppm impunties.

! The major site facihties, which include the admrustration building, the laboratory, the. fluonne
production facility, the UFe manufacturing facihty, the waste treatment facihtees, and a large ares

for storage of ore concentrates and UFe, occupy about 22 ha (54 acres). This developed portion of;

| the site is surrounded by two secunty fences about 15 m (50 ft) apert. The total site coneests of

349 ha (862 acres). An aerial view of the plant is shown in Fig. 2.1: a plot plan of the developedc
'

area is shown in Fig. 2.2.
.

'

j A flow chart of the process used for the conversson of uransum ore concentrate (U 0s)-to UFs is3

depicted in Fig. 2.3, where the source of effluents and emmesons from the vanous process steps

I
and the polution abatement systems are also shown. These poNution abatement systems are
d=ammad more fuNy in Sect. 2.2.2. AN maior plant equipment is of standard chemical plant design

i and construction.

FoEowing is a desenption of each of the steps identified in Fig. 'k.3 for the production of.UFe.

2-1
i

| '\
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Fig. 2.1. Aerial view of the Allied Chemical Company UF. Conversion Plant near Metropolis,
Illinois.

2.2.1.1 Sampling and storage

| The plant receives uranium ore concentrates (in 55-gal drums) from the uranium mills via rail car or

|
common carrier (truck). The uranium ore storage drums occupy a large area in the southeast corner

of the fenced portion of the site. The contents of all drums in each lot are emptied and sampled by

the falling-stream method in the Ore Sampling Building to obtain representative analytical samples.
Each lot of concentrates is then re-drummed, weighed, and stared until accountability procedures

'

and the uranium and impurity analyses are completed. Off-gas from the sampling building is filtered
to remove uranium particu'.ates before venting to the atmosphere. The recovered uranium is
processed through the uranium recovery subsystem (Sect. 2.2.1.8). Contaminated wr:sh water is ,

'

sent to Settling Ponds 3 and 4 (Fig. 2.2) for uranium collection and eventual disposal of liquid

waste (Sect. 2.2.2.2).

2.2.1.2 Pretreatment facility

Some ore concentrates and all uranium compounds from the uranium recovery facility (see i
'

Fig. 2.3 and Sect. 2.2.2) contain undesirable amounts of contaminants, principally sodium, that
must be removed. The pretreatment consists of a four-stage, countercurrent decantation treatment

SO ] solution. The uranium solids from this facility discharge into the )with ammonium sulfate ((NH )2 44
|ore calciner in the ore preparation section. Contaminated ammonium sulfate solution is discharged
'to settling basins for removal of fine uranium oxide particles before discharge to liquid waste

Treatment Ponds 3 and 4. Before venting to the atmosphere, the off-gas from the pretreatment |

1
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Fig. 2.2. Plot plan of the Allied Chemical Company UF. Conversion Plent.
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Fig. 2.3. Allied Chem; cal Company UF. Conversion Plant flow chert.

facility is filtered to collect uranium particulates that are processed through the uranium recovery
subsystem.

2.2.1.3 Ore preparation

incoming ore concentrates are charged into the ore preparation system through a drum dumping
station. The concentrates either go directly to the ore preparation section via the calciner or
through the pretreatment facility and then to the calciner. Leaving the calemer, the ore concentrates
are blended, agglomerated, dried, crushed, and sized to obtain uniform particles Potentially
contamenated, urarnum-bearing dusts are collected in dust collectors and promead through tie
uranium recovery system. Dusts collected in the closed ore preparation equipment are recycled
within the system.
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' 2.2.1.4 Reduction

The sized urarwum concentrates enter one of two avadable fkad-bed reactors, terrned reductors. in
; the reductor, the uranium is reduced to the dioxide form using hydrogen from dissociated ammonia.

The nitrogen serves as a fluidizing gas. The reductor off-gas (principaNy hydrogen, nitrogen, water
vapor, and some hydrogen sulfide) is passed through filters to remove particulate urarnum, and the
residual gas is incinerated to convert the hydrogen sulfide into sulfur dioxide and water. The
particulate uranium is recycled to the ore preparation system.

; 2.2.1.5 Hydrofluorination

The uranium dioxide from the reductor is fed into two fluid-bed hydrofluorinators operated in series.

Two reaction trains are available for operation. A countercurrent flow of anhydrous HF fluidizing
gas converts the uraruum dioxide into uraruurn tetrafluoride (UF ). The off-gas is filtered to remove4

particulate UF4 and scrubbed with water and potassawn hydroxide solution to remove HF before

being vented to the atmosphere. The UF particulates are recycled to the feed end of this system.4

The HF scrubber liquors are piped to the Environmental Protection Facility (EPF) for treatment
(Sect. 2.2.2).

; 2.2.1.6 Fluorination

The UF is fed into one of three avaslable fluid-bed fluorinators that also contain inert bed material.4

Elemental fluorine is used as the fluidizing gas to convert solid UF4 to gaseous UFe. The UFs is
volatilized from the fluonnator. Some residual uransum and nonvolatile uraruum daughter products
remain in the bed material, wtuch is recycled and reused unta the buddup of contaminants prohibit
further use. The bed material is then retired for radioactive decay and recovery of the urarwum

~

coitent. The volatilized gas contawung UFe, excese fluonne, and HF is passed through a series of
;

i filters for particulate removal and to a senes of cold traps for UFs collection. The wam |
'

contaminated bed material and filtered urarwurn particulates are processed through the urarwum
recovery system.

2.2.1.7 Cold traps
'

The bulk of UFe is condensed in a senes of pnmary cold traps that are operated at approximately
; -29 C (-20"F). The secondary and tertiary traps operate at lower temperatuires and remove the

residual UFe. Crude UFs is removed from the cold traps intermettently after. liquefaction by heating
and transferred to stig feed tanks to await punfication by' fractional distiEstion.

Uncondensed gas from the cold traps consisting of F , HF, air, and traces of UFe is routed into2

scrubbers where contact with aqueous potasesum hydroxide (KOH) solution removes fluondes and
; traces of urarwum before release to the atmosphere.

The potaessum diuranate precipstated in the off-gas scrubbers is settled from the KOH solution, -
washed to remove soluble fluondo, and recycled to the pretreatment facihty for pomen removal
before reentry into the mein uraruum process flow. Scrubtung solutions are doivered to the EPF for
treatment (Sect. 2.2.2).

r.
I
1

-

... . - .- . -. . - - .- . _
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2.2.1.8 Distillation and product hard!!ng

Crude UFe from the still feed tanks is fed into a low boiler distillation column. The UFe that has
been stripped of low-boiling impurities is then fed into a high boiler distillation column where high-
boiling impurities are retained as UFe is vaporized. The UFe is condensed and fed as a liquid into

product cylinders at one of 'wo possible fill spots. During filling, the cyhnder is held horizontally
with the valve oriented on ti e top of the cylinder (at the 12 o' clock position). The low- and high-
boshng impurities are condensed, solidifkxf, and disposed of as solid waste.

|

After filling, each cyhnder is lifted by crane and placed on a weigh cart. This movement requires a
vertical lift of 8-10 ft, whic the maximum lift during Allied's handing of liquid cyhnders. The

; cylinder then is rotated to put .ne valve in the 6 o' clock position and is placed in a steam chest. A
j sample from the cylinder is taken after it is heated for 5-6 h in the chest at about 100"C (212*F)

to achieve uniformity of the liquid UFe. After samphng, the valve is rotated back to the 12 o' clock I

position and the cyhnder is placed on a specially designed transport buggy. A valve protector is
installed, and the buggy is puNed outdoors to a temporary storage agea. The cyhnders romaan
outside on the buggees for 4 d or longer to cool and soldfy before any further handhng. The valve
remains in the 12 o' clock position during this cooling time. Once the UFe has soldfied, the cyhnder
is lifted off the buggy and placed in a storage cradle until shipped off the site.

2.2.1.9 Uranium recovery

Fluorinator filter fines, contaminated fluorinator bed material, miscellaneous recovered dust, and
scrap materials are finely ground and leached with a sodium carbonate solution to solubilize the
uranium as the tricarbonate complex. The leached material is filtered to separate the uransum from
the insoluble waste material (principally inorganic fluorides). The waste material is dried and
packaged for recycle or for disposal at an NRC-hcensed radioactive waste disposal facility. The ,

uranium in the filtrate is precipitated, and the recovered uransum is then charged to the head end of
the process via the pretreatment facility.

Uranium recovery leach liquors, which are contameneted with fluorides, are sent to the EPF for
treatment (Sect. 2.2.2).

| 2.2.1.10 Cylinder wash facility

Periodically, UFs product cyhnders must be washed and pressure-tested to ensure that there has

been no 6f ,c,.nt degradation of design integrity. The cyhnders are weshed with sodium carbonateJ

solution to recover uranium. The leach liquors are then filtered and the uransum-beenng liquid is
transferred to (Se urarwum recovery facility. The filter residue, which contairv, daughter products of

. uranium, principally *Th and 234Pa, is stored on the site and eventually disposed of at a hcensed
waste disposal facility.

2.2.1.11 Fluorine production

Fluonne, which is one of the raw materials required for the UF process, is produced on-site by

electrolysis using hydrogen fluoride as the source. Most of this metenal is transferred to the UFe

_ _
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operation, and the remander is used to produce sulfur hexafluoride and liquid fluorine as wen as
small quantities of antimony pentafluoride and iodine pentafluonde, which are sold commerciaNy.

2.2.1.12 Powerhouse

Process steam for plant operation is provided from three natural-gas-fired boilers with a combined
thermal capacity of about 57 x 10' J/h (54 x 10e Btu /h). Liquid petroleum gas and fuel oil

-(0.2% S) are alternate fuels for this powerhouse. No electricity is generated. The apphcant has a
permit from the state of INinois to operate these boilers.2

2.2.1.13 Process chemicals and fuels

The annual consumption of the principal chemicals used at the Allied facility is given in Table 2.1.
The physical desenption, hazardous nature, and transportation modo are also indicated in
Table 2.1.

The liquid process chemicals (HF, H SO , KOH, and NH ) are mostly dehvored by rail tank cars and2 4 3

unloaded into fixed tanks in the tank farm area indicated on Fig. 2.2. The HF is stored in three
tanks with an estimated maximum site inventory of about 136,000 kg (300,000 lb). The maximum
HF tank capacity is 73,400 kg (161,400 lb). The concentrated H SO is stored in a tank with a,

2 4

capacity of 125,000 kg (275,000 b). The site inventory of H SO does not normaHy exceed2 4
45,000 kg (100,000 lb). The anhydrous NH3 is stored in two tanks, each of 30,000-kg
(66,000-lb) capacity No more than 18,200 kg '(40,000 lb) are put into either tank, and the site
inventory does not normaNy exceed 27,300 kg (60,000 lb). The KOH solution (45% concentration)

is stored in one tank that can hold 49,500 kg (109,000 lb), but the site inventory normeNy does
'

not exceed 18,600 kg (41,000 b). (Ronald Yates, ANied Chemical Cor spany, telephone
communication with Norman Hinkle, ORNL, May 25, 1983).

! The drums of KHF2 are stored in or a4acent to the fluonne production buiking (see Fig. 2.2).

g This material is melted and piped into the electrolytic ceNs used for fluonne production. The
hydrated, powdered lime is pneumaticaHy transferred from a tank truck to a storage sNo in the EPF

(Ronald Yates, ANied Chemical Company, telephone communication with Norman Hinkle, ORNL, May
25, 1983).

;
1

; Table 2.1. Principes chenucels consumed at the Aliiod Chemical Company uF, Conversion Plant.

Average annusi
Physcal Hazardous nature Transportshon consumpean

descripaon for shppmg modo argi packeyng
1o3kg - tons -

Hydrogen nuoruse. HF Luped corroerve Rawtank care 6000 seco
.

Potassum twnuoride KHF, Sohd. Dry. Not herardous Truck -drume 17- 19 -
Suwure acuf. H So. Luped corroseve - Rai or truck-ter*s 435o de002

Lame. hydrated. Ca(OH)2 Sohd. dry Not horardous Truck-tank 435o 4000
Potassum hydromuse. KoH Lagual Carrosive Rad-tank car - 544 000 -
Anhydrous emmorus. NH3 Luquus compressed gas Nonflamable compressed gas Red-tank car 2700- ~3000,

1

. Source: Amed Chemcal Company, "Amed Chemcal Appicanon for Renewal of Source Motenal License SuB-52s, Docket 4o 3392.
! UF.Conversson Plant." Metropots. M., July 1982.

i

1
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Since 1980, the Allied facility has used only natural gas at the powerhouse and for direct firing
processes such as calenng Because of conservation efforts, the annual consumption of natural gas
has been decreasing. In 1982, the consumption was about 1.1 x 10e ,s (390 x lo ft ), withs 3

about 65% used in the powerhouse to produce steam, hot water, compressed air, and compressed
; nitrogen. The natural gas used at the powerhouse could be replace,d with either fuel oil [11,300 m3

(71,000 bbi)) or liquid petroleum gas (LPG). (Ronald Yates, Allied Chemical Company, telepN)ne
commurucation with Norman Hinkle, ORNL, May 25, 1983).

Liquid chemical wastes from process or laboratory activities that cannot be safely disposed of by
dibtion in the plant's aqueous effluent are stored in drums on a concrete pad near the laboratory,

i buildog until it is transported off-site for disposal (Ronald Yates, Allied Chemical Company,
telephone communication with Norman Hinkle, ORNL, May 25,1983).

The potential for and past incidence of on-site and transportation accidents involvog fuel and
chernicals are discussed in Sect. 4.3.2.

2.2.2 Weste Confinement and Effluent Controls

2.2.2.1 Gaseous emissions

All areas in the UFe process that produce dusts, mists, or fumes contairung uraneum or other toxic

materials are equipped with dust collectors, scrubbers, or ventilation equipment to reduce employee

and environmental exposure. A listing of the dust and mist control equipment and rated efficsoncy
of each gaseous cleanup system is presented in Table 2.2.

The ventilation system used in the UFe process area consosts of a series of Drave fresh-air intake

| units and a series of wmdow and roof exhaust fans for cleanog workroom air. The total air flow
through the process buildog is sufficient to ensure a complete air chengsout approximately once,

every 5 minutes. '

.,

'

To ensure that there will be little or no entry of contammated air into the main control room anti a
process laboratory, these areas have separate air,.u-46uity systems with a common fresh-air'

I intake located outside and separate from the UFe process building. Both areas are maintained under
a slight por,itive pressure.

Currently, 51 mdnndual stacks and exhaust fans associated with the operation of the U6 e facility

could contain signrficant concentrations of uraruum.' These exits are sampled continuously at
-

! isokinetic flow conditions using 0.6- to 0.8-pm membrane filters for particulate uransum. If moesture
or chenucal attack precludes the use of membrane filters, a combination water scrubbe -mist -
impmger is normally used. Stock samples that could have a high loss potential are collected twice
per 24 h and counted for alphe radoectnnty. If the loss potential is emell, the samples are
collected once every 24 h. The mdhnduel membranes for each semple point are cornposited for
each 24 h and analyzed for uransum content. Uranium emiseson data is computermed to give losses
on a daily, monthly, quarterly, or yearly beeis. Table 2.3 indcates the quantities of urerwum
emitted from the process stacks (identified in Table 2.2) dunng the post four years (1979-1982) of
operaton.t.2

|

- _ - . . . _ ._-. . . . .-. -.



I
i

2-9

Table 2.2. Scurces of sneeous emissions from plant processes with identification
of type of dust and mist control

Stack - Contammant Prrnary Secondary Tartery
|No. removed control control control
!

1-1 Wet oxxie dust cosector Particulates Baghouse (99.9)* Baghuuse (99.9) |

1-2 Dry oxide dust conector Partculates Baghouse (99.9) Baghouse (99.9)
1-3 Drum cleaner dust cosactor Partculates Baghouse (99.9) - Baghouse (99.9)
1-4 Oxxie vacuum cleaner Partculates Cyclone (95.9) Baghouse (95.9) Baghouse (99.0)
1-7 UF. vacuum clemer Particulates Cycine (80.0) Baghouse (99.9) Baghouse (99.9)
1-10 *B* UF. dust collector Partculates Baghouse (99.9) Baghouse (99.9)
1-11 Dry oxxie dust collector Partculates Baghouse (99.9) Baghouse (99.9)
1-12 Ash vaciaan c!aaner Partculates Cycine (80.0) Baghouse (99.9)
1-12 Ash dust conector Partculates Baghouse (99.9) Baghouse (99.9)
1-13 "A* fluonnator filters Partculates Metal fiiters Metal rdters

(> 99.9) (> 99.9)
1-13 *A* fluonnator scrubbers Fa. HF. UF. Spray tower Packed tower Coke box (99.0)

(80.0) (99.9)
1-14 *B* fluormator fdters System identcal to 1-13
1-14 *B' fluorinator scrubbers System identical to 1-13

*C' fluormator f.fters System dentcal to 1-13 (may use either "A* or "B"
fluonnator scrubber system)

1-23 *A* top hydrofluorinator filter Partculates Carbon filters Carbon filters
(>99.9) (>99.9)

1-23 "A* top hydrofluorinator scrubber HF H O venturi KOH venturi KOH pecked2

jets (88.0) jets (85.0) tower (99.0)
1-24 *B* top hydrofluonnator fdter System identcal to 123
1-24 *B* top hydrofluonnator scrubber System identcal to 1-23
1-48 "A* UF. dust coEsctor Partculates Beghouse (99.9) Baghouse (99.9)

Reductor dust fdters Particulates: Metal (99 9) Metal (99.9)
gases to H S, Filters Fdters2

incoerator
1-48 H S incanerator stack H S and S SJfur condenser incourator f93.0)2 2

1-54 Drum inverter dust collector Partedetes Daghouse (99.9) Saghouse (99.9),

3-2 Urmum recovery &st collector Partculates Baghouse (99.9)
'

4-2 Pond mud calemer fdter and scrubber Par +aculates. Boghouse (99.9) Spray tower (95.0)
HF.SO

17-1 Samping plant dust collector Partculates Baghoue (39.9) Beghouse (99.9)
17-2 Sampang r.lant vacuurn cleaner Partculates Baghouse (99.9) Beghouse (99.9)

* Rated percent effceency is in parenthesis.

Source: Albed Chemmal Company "Albed Chemmal Application for Renewal of Source Meterial License SUS-526. Docket
| 40-3392 UF Conversion Ptarit * Metropolis,111.. July 1982.

Table 2.4 shows the annual uransum emesssons for 1979-1982 from ventilation systems assocsated
with UFe conversion facilities .2 From Tables 2.3 and 2.4, the total annual uransum emmasons are1

observed to be fairly uniform with the highest being 412.7 kg, or about 0.14 Ci, in 1979. Up to
about one-half of the uranium is lost directly from process equipment (Table 2.3) with the
remainder from ventilation systems (Table 2.4).,

i

| Essentie5y aR of the stock emesssons of uransum are of mixed solubility' (Classes D, W, and Y)
j because of the variety of msEing processes used to produce ore concentrates (see Sect. 4.1). In the
i fluorination and distaletion systems, the emmasons are pnmerly highly soluble UO F22 from UFe

decompoestson. The uransum released in the off-ges from the ash dust collector and vacuum cleaner

|
|-

,

!

.
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Table 2.3. Stock height. sir flow and annuel uranium emissions for the years
1979-19s2 from LF, process equipment dust control devices

Heeght Flow Uraruum errusse (kg)3g %,
"

No' chrectm' 3m it m /rrun ACFM 1979 1980 1981 1982

1-1 Wet onde dust collector V 30 98 143 5.040 29.7 54 4 15.9 12.4 i

1-2 Dry onde dust conector H 32 105 75 2.650 38 5.5 15.8 3.5 |
1 -3 Drum cleaner dust collector V 12 40 122 4.320 2.3 2.1 3.3 8.9
1 -4 Oude vacuum cleaner H 30 98 12 428 3.0 2.0 1.0 1.7
1-7 UF. vacuum cleaner H 4 12 31 1.078 9.8 5.8 5.5 3.0
1-10 "B" UF. dust conector V 30 98 82 2.889 54.7 60.0 14.8 4.2
1-11 Dry onde dust collector V 12 40 167 5.880 4.9 2.6 2.9 0.4
1-12 Ash vacuum cleaner and dust collector H 26 86 73 2.561 10.4 21.1 9.4 14.5

j 1 13 'A' fluormation coke box V 32 105 5 193 51.4 25.8 45.7 58.3
1-14 "B" fluormate coke box V 32 105 5 193 41.0 30.2 22.7 19.8
1-46 *A* UF <bst conector V 30 98 38 1.338 2.7 3.4 0.2 8.4
1-48 H S incoerator stack V 47 155 184 6.500 0.4 0.4 0.5 1.02

1-54 Orum evertor dust collector V 6 19 436 15.394 b b 0.1 0.4
3-2 u-recovery dust conector V 12 40 13 462 <0.1 <0.1 <0.1 <0.1
4-2 Pond mud calcmer V 9 29 93 3.296 1.1 0.5 0.4 0.6

17-1 Samphng plant dust conector V 7 23 214 7.565 0.2 0.5 0.1 1.1
17-2 Samphng plant vacuum cleaner H 4 13 14 490 b b 0.2 0.6

Total process emissions 215.5 204.4 138.6 138.9

*H = honzontal, V = vertcal.
'Not estated.
Source: Aand Chemcal Company "Albed Chemcal Apphcanon for Renewal of Source Matenal Ucense SU8-526. Docket 40-3392.

OF, Conversson Plant.* Metropoks. II.. July 1982.
Albed Chemmal Company. " Responses to NRC Site Vet Information Requests." May27.1983.

(Steck No.1-12) is due primarily to decomposition of ressdual UF, in the bed material and fdter
fines collected by this system.

In addition to collecting the stack samples, perronnel observe end record prewire drops and
temperatures of the dust collectors every two hours. Samples from the off gas scrubbers a e a'so
analyzed to identify unusual or unitecessary emissions or potential violations o' regulat'xy !imits and
to allow operatcr action to nwiruza emmsions. Additional simp'es, visual observations, and

i precautions are taken as necessay to ensure acceptable performance of the pollutton abstement
equipment.

Stack decharge alarms have not been found to be feasible for use in the large number of plant
stacks continuously sampled for natural urafuum. Operational and administrative controls are used
to shut down equipment when the concentration of uransum in the exit stack exceeds the
estabished admrustrative limit for the stack.

4

The nonradiological emession sources and emesson rates' are shown in Table 2.5. These emesson

sources are operated in accordance with their individual air pernuts which are obtained from the
Illinois Environmental Protection Agency. Except for the incineration stack (1-48), emmasons are

based on stack measurements dunng operation and scaled to capacity of the equipment. The
incinerator s'ack emoseons are routinely measured to determine compilence with pernutted SOi

2
reissees.

!

|

I

- _ . . . _ . ,
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Table 2.4. Stock height. sir flow, and annual uranium emissione for the years 1979-1982 from
wentilation systeme associated with UF conversion fecihties

t

gg Heght Flow Uranium errussion (kg)

| No. drecten* 3m ft m /mm ACFM 1979 1980 1981 1982

1-15 *A* reductor blower H 23 75 28 987 1.1 0.6 0.8 1.0
1-16 *B* reductor blower H 23 75 28 987 41.3 23.1 5.8 4.7
1-17 "A* top hydrofluonnator blower H 14 45 188 6.630 1.5 1.4 64.2 7.3
1-18 *A* bottom hydrofluormator blower H 4 12 188 6.630 0.9 0.3 0.1 0.2
1-19 "B" top hydofluonnetor blower H 12 38 28 987 14.0 31.0 24.5 6.4
1-20 '8* bottom hydrofluormatos blower H 14 45 28 987 0.5 0.5 0.5 0.2
1-21 *A* fluormator blower H 9 30 120 4.239 0.9 0.6 2.9 14.2
1-22 "B* fluormator blower H 9 30 120 4.239 1.7 1.9 1.7 1.4
1-26 Oro prep muitsfloor exhaust V 18 60 400 14.145 2.8 1.8 0.0 3.0
1 27 Exhaust fan 1st floor south H 5 15 651 23.000 5.9 5.3 9.6 6.0
1-28 Exhaust fan 1st floor west H 5 15 651 23.000 5.1 5.7 7.7 5.3
1-29 Exhaust fan 2nd floor south H 9 30 651 23.000 0.0 1.1 5.1 3.6
1-30 Exhaust fan 3rd floor south H 14 45 651 23.000 10.4 9.8 4.9 5.8
1-31 Exhaust fan 3rd floor west H 14 45 651 23.000 9.8 10.9 7.7 5.3
1-32 Exhaust fan 3rd floor south H 14 45 651 23.000 3.2 4.9 2.5 5.7
1-33 Exhaust fan 3rd floor north H 14 45 651 23.000 8.6 12.2 8.1 6.7
1-34 Exhaust fan 4th floor south H 18 60 651 23.000 6.9 5.8 9.1 5.2
1-35 Exhaust fan 4th floor west H 18 60 651 23.000 9.6 11.2 11.5 7.5
1-36 Exhaust fan 4th floor south H 18 60 651 23.000 6.0 10.1 4.1 2.7
. .,7 Exhaust fan 5th floor south H 23 75 651 23.000 8.6 8.4 11.5 7.5
1-38 Exhaust fan 5th floor west H 23 75 651 23.000 9.1 7.2 10.4 2.7
1-39 Exhaust fan 5th floor south H 23 75 651 23.000 8.4 10.2 7.9 3.3140 Exhaust fan overhead no. I V 27 90 708 25.000 <0.1 6 6 6
1-41 Exhaust van oserhead no. 2 V 27 90 708 25.000 9.9 10.3 6 0.4
1-42 Enha.st fan overhead no. 3 V 27 90 708 25.000 4.3 4.6 9.0 1.4
1-43 Exhaust fan overhead rn 4 V 27 90 708 25.000 9.5 15.3 3.7 0145 NH dssociator went V 18 60 356 12.580 3.6 6.3 5.0 5.03

1-47 'C' fluormator bkmer H 9 30 120 4.239 1.5 0.7 0. 4 0.2
1-49 Distnoten multdoor eshoust V 6 19 787 27.775 c.3 02 <0.1 2.3
1-50 "A" redctor off-ges H 20 67 21 73J Ic.1 0.3 0. 7 03
1 51 *8* reductor o f-gse H 20 67 34 1.215 1.6 0.5 3.4 0. 7

s

1 55 Exhaust fai 3rd floor north H 14 45 242 8.535 c 1.5 0.2 0.3
1-58 Exhaust fai est4ston 1st floor H 7 22 747 26.390 e c 3.4 1.2

4

north
15-57 E=haust fan erwntenmee arou tst floor H 3 11 149 5.268 c. e c <0.1

soutn

Total ventilation eme.ssons 197.1 203 7 2265 117.8

ki = hrnrantal. V = vertical.
- _-_. -

" Removed from service.
'Not matated.

So.rce: Anod Cfwiscal Company *Amed Chomsca? Apphcaten for Renewal of Suurce Metenal License sus-526. Docket 40-3392.
UFa Converson Plant." Metropohs, e. .hJy 1982.

Anod Chomscal Company " Responses to NRC Sete Venst informaton Requests.* May 27,1983.

2.2.2.2 Liquid effluents

AH liquid wastes from the facility are dischargeo through the main effluent line (OutfaN 002) into a
natural drainage ditch, wtuch empties into the Ohio River (Fig. 2.2). The current wastewater
dispoestion methods are shown in Fig. 2.4.

Wastewater that may contain uranium, except the HF water scrubber liquors and the uranium
recovery leech liquors, is routed through two of four settling ponds, dependng on the chemical
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Table 2.5. Eng6neer6ng est6 mates of noncediological emissions
from plant stocks in kilograms per hout

Oescrpton Fkerde HaS Hydrocarbons SO: NH 3

11 Wet onde dust conector 0.6 0.8
I 13 *A* Ruormaton scrubbers 0.0006
1 14 Y nuormaton senebens 0 0006
1-23 'A' top hydrofluonnetor scrubber 0.0005
1-24 *8* ico hyeonuormator scrubber 0.0005
1-48 incourator stack 93
2-9. 2-10.

2-11 Sadum removai urut 1 77

4-1 Casemer combuston gas flue 09
4-2 Caicmer exhaust scruober vent 0.8
5-1 KOH scrubber vent 0.3
5-18 No. 2P KOH scneber-5KA expensen 0.1
5-2 H scrubber vent 0.3a

5-28 No. IP H scrubber 0.04a

6-1 KOH scnebar vent 0.3
8-3 F senebar vent 0.007
84 SbFssenebar vent 0.3
85 Fe hans vent scnebar 0.0009

14-1 KOH scrubber 0.3
14-2 Hascrubber 0.03
14-3 Matt tank scrubber 0.005
7-1, 7-2.
73 Powerhouse 7 05

Source: Ahed Cherrucal Company "Albed Chemmal Apphcaten for Renewal of Source Metenal Lzenee 5U8-526. Docket
40 3392.UFs Ce ason Piant.' Metropons. ||| . Jtdy 1982.

Albed Chemmal Company. "Reeponses to NRC Sne Vet Informaten Requests.* May27,1983.

cs.pcsition of the waste. Ponds 1 and 2 provide particulate urann.m recovery and tiuoride spell
contrca for wasteweter coataining excessnre coex.entrations of fluoride. The e* fluent from these two

ponch ic pumped diroctty to the EPF. Settling Ponds 3 and 4 ate u:ed as uranium spHI cor. trol
ponds. These ponds receive spent (NH )2SO sok. tons from the pretreatment fac9ity and an other4 4

uranum-contamana:ed water, mcluding that from the sampling plant, which does not contain
significant fluoride.

The pH of Settling r'orids 3 arid 4 s maintained slightly basic to muumize dissolved uratuum loss.
Experience indicates that about 90% of the uraruum loss from ths.ae ponds is soluble uraruum. As
the effluent leaves these ponds, the flow rate is maneured, and a 24-h compoeste semple is taken.
The pH and uranium content of the composite semple is analyzed. The average flow from these
two ponds is about 40 gpm. The effluent from Ponds 3 and 4 is then mixed with the other
acceptable facility effluents before discharge to the Ohio R;ver.

The solids in each of Ponds 1-4 are removed when the avaHeble " freeboard" is radrad to about
60 cm (2 ft). Whenever a pond is emptied and cleaned, a thorough exammation is made of the
lining. The lining is 82-ma EPDM (ethylene-Propylene Diane Monomer) rubber loyed over previously
used asphalt and be riep liners. The meterial in the ponds is akaine, and the EPDM rubber liner has

excellent resistance to alkalme solutions in the event a pond liner should develop a leek, esepage
drains are instaged under each pond to provide means for rapid leek detection,

The HF water scrubber liquors are routed drectly to the EPF for HF neutretration. The uratuum
content of this stream averages less then 5-ppm uranium. Uraruum recovery leech Equors are -

_ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ -
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i

! recycled for additional leaching. When fluoride concentrations in these liquors exceed operating
specifications, they are withdrawn and pumped to the EPF fer fluoride removal.

In the EPF, calcium hydroxide is used to precipitate fluondes as msoluble calcun fluonde (CaF )-2

| The precipitated CaF is separated in settling basins (Ponds A to F in Fig. 2.2). The effluent from2

| the EPF plant and the settling basins has a pH of about 12 and is automatically adjusted to a pH of
! about 8 using H SO . This stream is combmed with treated sanitary waste, uncontammated coolmg2 4

water, and the effluent from the uraneum settling ponds before discharge into the Ohio River.
|
'

Before release at Outfall 002, the plant effluent is continuously sampled, and the composite sample
i is analyzed daily for uranium. Admnstrative controls are used in conjuncton with daily sanping tu

limit liquid effluent concentrations of uranium,. The admmestrative investigation limit is estabhshed at
5% of the NRC unrestricted release limit; however, exponence indicates that routme concentrations

rarely exceed 2% of the release limit. In the event of a major spill that could segnsticantly increase
! effluent water concentrations of uraruum, additional controls, such as diking and neutralization, are

used to menemize the environmental impact.

! Suspended and dessolved solids, pH, and fluonde, are monitored in cccordance with the National

Pollutant Discharge Elimination System (NPDES) permit (Appendix B). The daily samples of the main
effluent are composited into a montNy sample that is analyzed for numerous impunties.

The annual average releases of radioactivity at Outfall 002 for the years 1979-1982 are shown in
; Table 2.6. The annual average ficw and nonradiological IE.sha. of the liquid effluent are shown in

| Table 2.7.

|

| Toble 2.6. Annual average rel=ese of radioectivity in hqu'de released from
i Outtell 002 at Allied Chemical Company UFs Conversion Plant
i

Description 1979 1980 1981 1982

Gross alpha, pCi/L' 300 240 200 150,

,

I Gross t sta, pCi/L 320 170 270 200

iotel uranium
ppm . 0.74 0.46 0.46 0.34i

' pCi/L 500 310 310 230 '

22ena, pCi/L
Soluble 0.72 0.71 0.7 1.3
Insoluble 0.31 0.22 0.1 1.9

2 aoth, pCi/L

Soluble 4.2 1.7 1.4 1.9
Irmam- 8.7 12 4 5.9

*One pCi/L = 10~'pCi/mL.
Source: AEied Chemmal Company, "AEisd Chemical AppEconon for Renewal

of Source Motenal License SUS-526, Docket 40-3392 UFe Conversson Plant,"
MetropoEs, II., July 1982..

| AEied Chemmel Company, llesponses to NRC Site Visit informaton
Requests," May 27,1983.

_ . _ _ _ _ . . .- _. _ _ _ ~.
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Table 2.7. Annual everage flow, pH, and nonrediological snelysis
of Allied Chemical Company ufo Conversion Plant liquid

| effluent at Outfall 002 for the years 1979-1982
(mg/L except where indicated)

1979 1980 1981 1982 l

3Flow, m /d 13,800 16,600 15,900 16,500
pH* 7.4 7.3 7.4 7.4
Total dissolved solids * 791 705 754 725
Total suspended solids * 2.5 1.5 1.6 1.5
Chloride 38 38.5 36.9 39.8
Chromium (+ 6) <0.003 <0.003 0.003 0.003

4 Chromium (+3) 0.015 0.008 0.008 0.012
! Fluoride * 5.7 4./ 4.8 6.5

fron 0.18 0.12 0.13 0.1
Molybdenum 0.11 0.07 0.10 0.12
Nickel 0.015 0.015 0.013 0.19
Phosphate 0.78 0.34 0.62 0.56
Sulfate 317 276 321 273
Vanadium 0.12 0.09 0.11 0.16

* Monitoring required by NPDES permit.

Source: Alied Chemical Company, " Allied Chomecal Apphcation for Renewal of Source
1 Material License SUB-526, Docket 40-3392, UFe Conversion Plant," Metropolis, IN. July

1982.

Allied Chemical Company, "Respontes to NGC Site Visit Information Requests," May
27,1983.

,

&

The applicant's cata" indicate that the mor.thly (or quarterly) averages do not deviate significar.tly
from the antiual averages. The radeoactivity in the plant liquid effluent represents only a small -
percentage (less than 5%) of any of the estabbsh.d limits for release of radioactivity to imrestricted

f aieas (10 CFR Part 20).

The concentrations of nonradiological cnrttaminants discharged in the plant effluent do not exceed
recognized wastewater-quahty standards. Fluonde, the pnncipal contamenent of concern in the
effluent, is within the state of Ilknoes recommended discharge limit of 15 mg/L The maxwnum
monthly fluoride value was 7.6 mg/L in March of 1979. However, the NPDES permit (Appendix B)
requires comphance based upon twice-weeldy sampling for F , suspended and dissolved solids,'

and six grab samples for pH. Using NPDES sampling cntene rather than montNy or annual
averages, the appbcant found no excursions of the permet in 1981. There were five pH excurssons

during 1980 with the maxwnum time being 80 min and the muumum excursson time 25 min. Dunng
1979 there were five excursions includwig two fluonde excurssons of 24-h each of 15.5 ppm F-
and 18.9 ppm F , one for pH alone, one swolving pH and suspended solids, and one for
suspended solids alone.' These brief excursions of the permit limits would not be expected to

8produce any environmental impact on the Ohio River because the 0.2 m /s of effluent decharged
8into the river is insegneficant compared to the average flow of the Ohio River of 7,505 m /s, and

8. only 0.05% of the river's lowest flow on record (425 m /s). Under these conditions, the

|
|

|
L
t.

_ _ _ _ _ _ _ _ _ _
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contaminants discharged would not be detectable after mixing with the river and should have no
significant environmentalimpact.

2.2.2.3 Solid wastes

The solid waste streams of the UFeconversion facility can be classified as follows:

1. Uranium-bearing particulates filtered from process off-gas and building ventilation are recycled
as feed material.

2. Uranium-bearing particulates precipitated from wastewater streams are processed to recover
the uranium for recycle as feed material. Remaining solids, which may contain about 0.03 gCi/g
of radioactive elements (uranium, radium, and thorium), are dried, packaged, and subsequently
shipped to a licensed off-site facility for disposal.' About 100 kg (220 lb) of the solid wastes
(principally insoluble CaF ) are generated for each short ton of UFe produced. Thus, about2

81.4 x 10 kg (1540 tons) of radioactive process waste containing a maximum of 42 Ci
must be shipped to licensed disposal facilities each year.

3. The routine wastes, consisting of contaminated filters, papers, floor sweeping compounds,
cleaning rags, and assorted contaminated trash are compacted for a volume reduction of more

than 50% and are packaged in druins for shipment to a licensed waste disposal site. About
1000 drums are shipped each year.

4. Contaminated process equipment and piping removed from service are decontaminated, when
possible, to recover uranium values. This material is compacted for volume reduction before
shipment to a licensed disposal site. Noncontaminated scrap metal is sold to various scrap
metal deciers. Thorough radiation monitoring is done to ensure that th3 residual radiosctivity

= led is be;ow appLcable NPC guidelires.

5. Wastewate streams containing littia er no uranon are processed in the EPF. Since the
dominant knpurity m tne corrdned waste streams is fluoride, the EPF process uses calcium
hydroxide to precipitate flucrides as ir.soluole calcium fluonde (CaF ) whk.h is scperated h2

Settting Ponds A-E (Fig. 2.2). The synthetic CaF,. containing 200-300 pom of uranium is

recourcJ from the setthng pends ard trantrerted to ar, Allied Chemical PIF produttion plant b
Louisiana. The synthetic CaF2 s bier.ded in 1/10 to 1/20 ret:o with natural CaF and reactedi

2

with concentreted su!furic acid (H SO ) for routme HF production. The calcium sulfate (CaSO)2 4

solid residue with impurit es, which includes about 13 to 21 ppm of uranium, is deposited oni

the plant site in Louisiana under conditons of a state permit.2

2.3 DECOMMISSIONING

At the end of its operating life, the plant will be decontaminated to levels such that the plant
buildings and grounds can be released for unrestricted use. By letter dated August 14,1978, the
applicant submitted a decommissioning plan, cost estimate, and a commitment that funds will be

made available for the decontamination effort. The major guidelines embodied in the plan are as
follows:

1. Cur.ent radiological limits and decontamination technology are to be used.
2. All buildings are to be cleaned to levels established for unrestricted uso.

3. All process and ancillary equipment in controlled areas is to be cleaned to the extent
practicable, packaged, and buried in a licensed disposal fxiiity.

:

.. . - - - - - - samm - - - - -
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4. Any contaminated underground pepeng is to be removed, cleaned to the extent practicable,
packaged, and transported to a licensed disposal facility for burial. The ground surrounding sucn
piping is also to be surveyed and removed for dmposal if contaminated beyond established
limits.4

i

5. Material that is decontaminated to an acceptable level for unrestricted use would be sold to
scrap dealers.

6. All decontamination activities are desagned to maximize recovery of uranium.

7. Packaging, transportation, and disposal charges are to be calculated using information from
existing licensed low-level waste disposal facilities.,

The NRC reviewed this decommissioneng plan for the Allied Chemical Company UFe Conversion

Plant and concluded that the plan was reasonable and adequate. On January 31,1980, NRC
issued Amendment No. 3 to include the dec,0,v.1&W,9 plan and financial commitments as part
of Condition 17 of the current license

2.4 MATERIAL CONTROL AND ACCOUNTABILITY

Because there is no enriched uraruum on the Allied Chemical Company site, material control and

safeguard requirements set forth in 10 CFR Parts 70 and 73 are not applicable to the UF,
conversion operations. The applicant maintains detailed records of raw materials use and UF,,

production and shipment as a matter of prudent economical operation and maintains control of all,

'

operations including waste handling to ensure the health and safety of the employees and the
j public.

2.5 STAFF EVALUAT!ON OF THE PROPOSED ACTION ANG ALYERNATnfEC

The staff believes that the material processeng at t5e Ahied facility is performed in a manner that
ptotects the public and the erivironment from unusuel or adverse impact. The methods of waste

, confinement and eff'.oent contrc4s resut in rekar.es of wastes that meet alt applicable state and
!

federai strndards (Sacts. 2.2 and 4.1). The ecvirranental rnpact cf continued operattn is
expected to be acceptable providing that the following i,Ond, Gens are added to the nicence.

| 1. The applicant wil be required to investigate why the uranium content of recent (1979-1582)
samples of soil and vegetation from both on-site and off-site locations is consederably higher
than the content determined during the 1968-1973 period and to propose what, if any,

| corrective action is necessary by Allied to stop this increasing trend (Sects. 4.1.2 and 4.1.3).

2. The appi; cant will be required to take samples and perform uransum and fluoride malyses of
bottom sediments from several (at least two) locations along the effluent drainage ditch from,

'

Outfall 002 (Sects. 4.1.2 and 4.1.3).

3. The applicant will be required to install additional monitoring devices to measure gamma dose
! rates at appropriate off-site locations such as the nearest residences to the northeast and the

hotel to the east of the fenced plant area (Sects. 4.1.2.1 and 4.1.3). The method used to
measure gamma dose rates should provide sufficsont accuracy to demonstrate compliance with
40 CFR Part 190.

, - - _ .
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REFERENCES FOR SECTION 2
|

1. Allied Chemical Company, " Allied Chemica' Application for Renewal of Source Material bconse

SUB-526, Docket 40-3392, UFs Conversion Plant," Metropolis, Ill., July 1982.

2. Allied Chemical Company, " Responses to NRC Site Veit information Requests," May 27,1983.
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3. THE AFFECTED ENVIRONMENT

3.1 SITE DESCRIPTION |

The Allied Chemical Company UFs Conversion Plant is located on a 349-ha (862.3-acre) tract of '

land in Massac County at the southern tip of Illinois along the north bank of the Ohio River
(Fig. 3.1). The site perimeter is formed by U.S. Highway 45 and the right-of-way for the
Chicago, Burlington, and Quincy Railroad to the north, the Ohio River to the south and east, and an;

industrial coal blending plant to the west. A short segment of the eastern boundary of the site is
contiguous with the Metropolis city limits.

.

Plant operations are conducted in a fenced-in, restricted area covering 22 ha (54 acres) in the
north central portion of the site,' about 3 km (1.8 miles) from the center of Metropohs
(Fig. 3.1). This restricted area is situated on an alluvial terrace some 18 m (60 ft) above the
floodplan of the Ohio River. The terrace surface is generally level except where intermittent streams

or drainageways have cut channels immediately southwest of the terrace a 300-m (1000-ft)
floodplain terrace extends to the bank of the Ohio River.

3.2 CLIMATOLOGY AND METEOROLOGY

3.2.1 Climatology

The climate of the site area is characteristic of the humid continental zone, but more typecal of
western Kentucky than of Illinois, and slightly influenced by the Ohio River. The average annual,

temperature is 14T (587), with normal averags temperaturas ranging from 25.6E (787) in July
to 1.5"C (35T) in January.2 Tha temperature range is smalbr than observed in nearby areas of
fir.aois to the north. Temperatures of 38T (100T) er higher and -18T (OT) or lower occur with
frequencies of less than once in five years.'

The nonnat precipitation for the site is 114 to 117 cm (4ti to 46 h.) per year. The winter and
spring months have slightly more rainfa3 than does the penod July through October.3 The average
winter fias only occasional light snows; the seasonal sverage snowfall is 25 cm (10 in.) '

3.2.2 Winds, Tornados, and Storms

The area has a loig-penod average of 53 thunderstorm days por year, but the number cf
damaging winds and hail storms is not large. The maximum 5-min wind velocity recorded for the

'

site area is 101 km/h (63 mph). Tne entire Southern lihnoes and Western Kentucky area has a

45-year tornado frequency rate of 2.5 tornadoes per year.' Accordisq to methods for estimating
tornado occurrence presented by Thom," the probabehty of a tomado actually striking the site is
1.9 x 10-8 per year (based on the above frequency), with a recurrence interval of
515 years.

3.2.3 Meteorology

A four-year (1960-1964) annual summary of wind speed, direction, and stabshty categories from
the Paducah, Kentucky, weather station has been used to determine dispersion and dilution factors.

These data, which include the wind direction-speed-stability frequency information are shown in
i Tables A.6 and A.7 in Appendix A.

3-1
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1

Meteorological dispersion factors (annual X/O values) are estimated using the Gaussian plume model |
and diffusion coefficents for PasquiN-type turbulence.s.s The annual average X/O value in

-

16 sectors up to a distance of 80 km (50 miles) from the site are given in Table A.5 of
7Appendix A. An average annual mixing height of 1000 m is used in this report.

3.2.4 Air Quality

The state of Illinois has adopted air quality standards (Table 3.1) that are very similar to the
National Ambient Air Quality Standards.

Table 3.1. Ambient air quality standards for Illinois

Concentration
* *Poautant Tune criteria

Primary Secondary

SO 3-h maximum' 1,3002

24-h mexanum' 365
Annual anthmetic mean 80

8TSP 24-h maximum * 260 150
Annual geometric mean 75 60

i Pv0, Annesi arithmetic mean ' 100 100
J

CO 8-h maxsnum' 10,000 10,000,

1-h maximum * 40,000 40.000
i

Ozone 1-h maximum" 235

I

*The corumtraticri standard for this time criteria is not to
! t,o exceeded more than once por year.

" Total suspended per'iculates.

I

j The most likely areas that would be affected by atmospheric pollution from the apphcant's UFe
'

production facility are Massac County (111mois) and McCracken County (Kentucky) (Fig. 3.2).~

The air quakty of these counties is adversely affected by the pollution from the urbaruzed Paducah
| area and by two coal-fired electric generatien facihties the Shawnee Steam Plant (1750 MWe)

across the Ohio River from ANied's facility and the Joppa Steam Electnc Plant (about 1100 MWe)
near Joppa, Nimois, about 10 km (6.2 miles) to the west-northwest.

j Considering the smaN size of the AHied on-site power plant (equivalent to about 5-MWe capacity)
I compared to the utility steam plants, and its exclusive use of gaseous fuels or low-sulfur fuel oH,

the staff does not expect the applicant's power plant operation to have a noticeable crffect on the
regional air quauty.

;

;

v"W
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Fig. 3.2. Location of Allied Chemical Company UF Conversion Plant et Metropolis with en
indication of the nearby communities and major industriel employers.

3.3 DEMOGRAPHY AND SOClOECONOMIC PROFILE

The plant site is located in a predominantly agricultural area of low average population density with
widely scattered viages and small cities in Massac County, Illinois, and across the river in
McCracken County, Kentucky (Fig. 3.2). Massac County has a population of about 14,000 with
about 7,000 residing in the adjacent town of Metropolis McCracken County has about 61,000
residents with 33,000 residing in the city of Paducah, which is 16 km (10 miles) southeast of
the site. The 1980 population within 80 km (50 miles) of the plant is given in Table 3.2 for

_____________-____ _ -
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| Table 3.2. Incremental 1980 population within 80 km (50 miles) of the
| Allied Chemical Company UFe Conversion Plant at Metropolis, ll!ino!s

Distance (mdes)
Drection

0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50

N 18 0 0 202 0 208 938 2,054 6,199 10,831
NNE 42 20 80 0 228 199 536 741 12,277 12.121
NE 21 0 147 125 18 158 1,121 3,026 2,112 4,018
ENE 12 160 33 0 26 377 575 2,570 4,796 5,602
E 54 0 283 0 65 556 653 2,934 5.069 8,313
ESE 24 2,329 0 0 99 1,068 4,020 7,876 2.923 1,712
SE O O 1,716 1,069 400 15,862 28,052 7.050 11.418 6,539
SSE O O 1,208 299 0 3.196 6,254 8,037 11.459 19.602
S O O O 461 55 1.251 1,701 4,834 7,065 9.625
SSW 0 0 146 113 0 1,021 1,801 2,756 3,895 5.693
SW 0 0 120 214 97 417 2.011 3,323 1,783 5,603
WSW O 19 0 0 96 576 2,750 9,382 6.758 16.078
W 0 0 57 0 96 348 1,324 4,791 2,903 21,211
WNW 0 71 55 0 187 302 1,133 3,136 3,356 33,682
NW 18 0 50 163 9 397 1,534 1,923 10,938 28,595
NNW 12 87 130 0 8 157 2.515 3.117 15.428 40,749

Total 201 2,686 4.025 2.846 1,384 26.0c3 56,918 67,550 108,379 229,974 -

each ci 160 segments defbed by 1G radial (compass) directions and ten radial distances [1.6
3.2, 4.S. 8.1, 16.1, 32.2, 18 3, 64.4, and 80.5 km (1, 2, 3, 4, 5, 10, 20, 30, 40, and '

50 miles)]. The 1930 population in each circular zone (ennuus) is also sMwn in Tade 3.2. The

cumulative 1983 population for each radia! zone up to 80 km (50 miles) of the pbnt is given in
Tabla 3.3, The total population within 80 km (60 miles) cf the site is 499.659.

tie nearest ret,.dence is located on the east side of U.S. Highway 45, about 471 m (1380 ft)
frora the Faed Materials Building There are 13 other permanent resdences in the near-site area

ranging out to a distance of approximately 762 m (2500 ft) from the Feed Materials Buildng
Within the immediate vonsty, there are no off-site facilities that would present significant
evacuation problems in the event of an on-site accidental release of hazardous material.

The Allied Chemical UFe Conversion Plant currently has 466 employees.s Most of the
management personnel soside in the Paducah area, but the skilled craftsmen and operators
generally live in or near Metropolis. The plant employment is not a significant fraction of the
employment in Massac and McCracken counties. For example, the Paducah Gaseous Diffusion Plant

west of Paducah (Fig. 3.2) is the largest employer in the area with about 1400 employees. Based
on an employment / population ratio of 0,37,8 employment at the Allied Chemical facility accounts
for about 1.7% of the estimated 28,000 employment in the two-county area.

j 3.4 LAND

| 3.4.1 Site Aree

| Before being purchased by Allied Chemical about 25 years ago, much of the site was used for
agriculture. Today the magonty of the site consists of seconchrowth hardwood forest. About

1
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Table 3.3. Cumulative 1980 population within 80 km (50 miles) of the
Allied Chemical Company UFe Conversion Plant at Metropolis, Illinois

Distance (males)

Dwectxwi

0-1 0-2 0-3 0-4 0-5 0-10 0-20 0-30 0-40 0-50

N 18 18 18 220 220 428 1.366 3,420 9.619 20.450
NNE 42 62 142 142 370 569 1,105 1,846 14,123 26.244
NE 21 21 168 293 311 469 1,590 4,616 6,728 10,746

ENE 12 172 205 205 231 608 1,183 3.753 8,549 14,151

E 54 54 337 337 402 958 1.611 4.545 9.614 17,927

ESE 24 2.353 2,353 2.353 2.452 3.520 7.540 15.416 18.339 20,051

SE O O 1,716 2,785 3,185 19,047 47.099 54,149 65.567 72.106
SSE O O 1,208 1,507 1,507 4,703 10.957 18,994 30,453 50.055
S O O O 461 516 1,767 3.468 8.302 15.367 24.992

,

SSW 0 0 146 259 259 1,280 3.081 5.837 9.732 15.425
SW O O 120 334 431 848 2.859 6.182 7.965 13.568
WSW 0 19 19 19 115 691 3.441 12,823 19.581 35,659

W 0 0 57 57 153 501 1,825 6.616 9.519 30.730
WNW 0 71 126 126 313 615 1.748 4.884 0,240 41.922
NW 18 18 68 231 240 637 2,171 4,094 15.032 43.627
NNW 12 99 229 229 237 394 2.909 6,026 21.454 26,203

Total 201 2.787 6.912 9.558 10,942 37,035 93.953 161.503 269.882 499.856

|
'

!

83 ha (200 acres) of the property along the Ohio River are still used foi gravi production
thcot:gn a levee grument with a local tr.rmer (Fig 3.1). There are no plans to increase the ex; sting
ag iculturt.! area or to hervest the ma:ketable trrcer on ene site,8 A transmission lim traverses the

;

A!!ied property about half-way between the Onio River and tlw southwestern border cf the fenced
area. The transmissiui line corridor is maintained in grasses and low-grow'.ng shrubs.

Major fac9itie1; h the 22-ha (54 acre) restricted area include the admmistration busidog, ttys
,

( iaboratory, the fluorine production facility, the UFe manufseturing facility, the wastewater ponds
ard treatment plant, ano a UF, cylinder storage area (Fig. 2.2). These facilities are surrounded by

| inner- and outer-perimeter security fences, about 15 m (50 ft) apart. Although the grounds are

I well-landscaped, large quantities of scrap metal are being accumulated to the south and oest of the

plant between the two fences. Only the six-story UF, production facility and the admmistration

buildog are prommently visible from U.S. Highway 45 northeast of the plant structures.

3.4.2 Adjacent Area

Agriculture has been important in the general region of the Allied Chemical UFe facility throughout

its recorded history. In 1978, approximately 72% of the land in Messac County was used for
,

i agricultural purposes,'' The remarung lands were mW by woodlands, ide farms, or urban

| areas. Farm mcome is derived about equally from sale of crops and sale of livestock, poultry, and
their products. Important livestock in the ares are hogs and cattle, and the major cash crops are
soybeens, corn, and wheet.'O

__. __ __. _ _
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In the vicinity of the Allied plant, much of the floodplain along the Ohio River is cultivated. The
nearest off-site cultivated fields and pasturelands downwind of the prevailing wind direction are
located a few hundred meters northeast of the Allied property across U.S. Highway 45.

Major nearby industrial developments include the Tennessee Valley Authority Shawnee Steam Plant

and the Paducah Gaseous Diffusion Plant (uranium enrichment facility) located immediately across

the river, and an American Electric Power Company coal blending plary located immediate!y
northwest of the Allied plant site. A coal-fired power plant operated by Electrical Energy, Inc., is
located about 9.5 km (6 miles) northwest of Allied on the north side of the Ohio River.

There are two state natural areas within an 8-km (5-mile) 'adius of the Allied plant. About 5.5 km
(3.5 miles) northwest of the Allied plant is the Mermet Lake Conservation Area, which contains

' the Mermet Swamp Nature Preserve. This conservation area is under the jurisdiction of the Illinois
Department of Conservation. The West Kentucky Wildlife Management Area is across the river,
3.2 km (2 miles) southwest of the A!!ied plant and adjacent to the Paducah Gaseous Diffusion
Plant.

3.4.3 Historic Significance

na2A review of the Federal Register reveals that two historic sites are located in the immediate
vicinity of the A!!ied site: (1) the Elijah P. Curtis House, located in Metropolis and (2) Fort
Massac, located in Fort Massac State Park which occupies about 0.6 km (1 mile) of riverbank
along the Ohio about 0.6 km (1 mile) upriver from the Allied piant. Operation cf the A!!!ed

.. facility should not affect use of these historic sites nor have an impect on the recreational use of
the state pcrk.

3.4.4 Floodplains and Wetlands

- The A!:ied plant is situated on an alluvial terrace aboct 26 m (85 ft) above thu Ohio River.
.

immediately southwest of the terrace, a 3OO-m (1000-ft) vede floodplain extends to the barik ofr

the Ohio River (Fig. '3.1). Althougt flooding of tne Ohio Rner occurs annua'ly, floedwatera hrco
_ . never reached the plant s;te. The 1937 t'oodwaters reacted an elevation of 104 m (342 ft))

- The probable clovation of the 100-year flood in the area is about 103 m (340 ft)." Because
elevation at the Allied site is 114 m (375 ft), the chance of the facility being affected by
floodwaters is extremely remote. The applicant does not use any of the floodplain for its industrial

-

activity. Thus, there would be no impact on the floodplain from operation of the plant.

Although there are no pools of water, small wetland habitats are located along the drainageway
channel used to discharge plant effluents into the Ohio River (Fig. 2.2, outfall 002).

3.5 HYDROLOGY

3.5.1 Surface Water

There are no natural surface waters within the site boundaries. Natural drainageways on the site
carry surface runoff in a southerly direction into the Ohio River. One drainageway is used to
discharge effluents from the site into the Ohio River.

_ .
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The Ohio River borders the Allied property on the southwest and is about 914 m (3000 ft)
wide with a normal pool elevation of 88 m (290 ft) above mean sea level River flow is
regulated by flood control structures, the nearest being Lock and Dam No. 5 l at Brookport,
Illinois, about 11 km (7 miles) upstream from the site.

State-discharge records have been maintained at Metropolis, Illinois (Illinois Central Railroad Bridge),
3since 1928. The maximum discharge of the Ohio River was 50,410 m /s (1,780,000 cfs) on

8February 1, 1937, and the minimum discharge of 425 m /s (15,000 cis) occurred on
3July 30,1930. Average discharge is 7,505 m /s (265,000 cfs).

The NPDES permit for the plant was issued on May 16, 1975; it became effective on June 15,
1975, and would have expired on May 31, 1980. Pending approval of Alied's renewal
application, the existing permit has been extended (Appendix B). Requirements of the NPDES
permit for discharges from the Allied plant into the Ohio River and the annual average for these
parameters in 1982 are shown in Table 3.4 (also see Table 2.7). In a few instances, the NPDES
limits were slightly exceeded, but these excursions would not be expected to produce any
significant impact on the Ohio River (Sect. 2.2.2.2). The average annual values and monthly values
for these contaminants are also below recognized wastewater-quality standards. The main
contaminant of concern is fluoride, and the maximum monthly values (highest 15 mg/L in August
1982) did not exceed the state of Illinois recommended discharge limit.

Table 3.4. Requirements of the NPDES permit and annual everage values
for 1982 et the Allied plant outfall to the Ohio River

Nf' DES OutfaR

requeemer.ts (ennuM averaga)

pH 6.0-9.0 7.4
Fluoride, mg/L 15.0 6.5
Sonds (total oissolved), mg/L 3500 725
Solids (suspc<xied), rng/i 15.0 1.5

Source: A:T,nd Chemical Company, " Responses to N9C Site Visit Information
Requests " May 27,1983.

i

3The average discharga rate for the plant effluent during the last three years was 0.18 m /s
3(6.3 cfs), which is trivial compared with the average discharge rate of 7,505 m /s

(265,000 cfs) for the Ohio River (Sect. 2.2.2.2). Under these conditions, the discharged
! contaminants (Tables 2.6 and 2.7) would not be detectable after mixing with the river and should

nave no significant environmental impact. This expectatim is confirmed by the data which show
the upstream concentrations to be about the same as downstream (Sects. 4.1.2.4 and 4.1.4.1).

3.5.2 Groundwater

An adequate supply of groundwater is present in the surficial deposits up to 30-m (100-ft) deep to
satisfy indnndual residential or farm use but not to satisfy industrial requirements or murweipal water

__
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service systems. The prir cipal source of groundwater for industrial, utility, and municipal water,
'

systems is the highly fractured and cavernous Mississippian limestone that underlies the area at
depths greater than 60 m (200 ft).'

The water supply for the Allied Chemical plant is pumped from four wens identified as supply wens
|1-3 and the sanitary wen on Fig. 2.2. The total capacity of these wens is in excess of

817 m / min (4500 gpm). This is sogneficantly more than normal plant use reflected by the
811.5 m / min (3000 gpm) average discharge from Outfall 002 in 1980 (Table 2.7).

A three-day pumping test on well No. 2 resulted in drawdowns of less than O.6 m (2 ft) in
the other on-site weHs. Because other industrial and murucipal wells in the area are at distant off-
site locations, the staff does not expect them to be affected by the ANied plant groundwater use.i

The Niinois Department of Public Health has established a quarterly samphng program of the plant
potable water supply from the sanitary wen to assure compliance with state drinking water
standards for the safety of the plant employees and visitors.'

3.6 SOILS, GEOLOGY, AND SEISMICITY

3.8.1 Soils

} Soils in the immediate vicinity of the UFe conversion facility generally consist of silty loam and silty
clay loam to depths of 18 to 30 m (60 to 100 ft). These soils developed under forest
vegetation from the original loess, a fine silty material transported by wind and deposited on land.'

These soils are characterized by the:r very low permeability and poor drainage

The siis in the bottom land along the Ohio River were developed primarily from outwash or
abuvium from under forest vegetation. Runoff from higher elevation on or near the p' ant site or

! sutation during river flooding contnbutes to the bottom land soil development.

3.8.2 Geology

Beneath the Quaternary surficial materials is the Tertery and Cretaceous gravels, sands, and clays
; that may exterd to more than 60 m (200 ft) deep. This material is supported by the older

Mississipia, undrfferentiated carbonate (limestone) rocks that extend to more than 150 m
| (500 ft) deep. Except for sand and gravel, no mineral resources are known to exist on the site.

Structuragy, the area is part of both the Mississippi Embayment synchne and the Nhnois Basin. The

older rocks of Mississappian age form the southern part of the INinois Basin and dip toward the'

north and northeast. The younger rocks of Cretaceous and Tertiary age are on the east side of the
Embayment synchne and dip toward the southoest.

3.8.3 Seismicity

A number of faults are found about 40 to 48 km (25 to 30 miles) east and west of the site,
; generally trending northoest-southwest toward New Madnd, Missouri.'" Most faulting occurred

rnilhons of years ago. However, according to Ross, " earthquake activity in the upper part of the
Messissappi Embayment suggests that this system'of faults is stNI active."'"

|

|

|
: '

l
|

__ _ - _ - ~ . . ~ .



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

i

i

:

1 3-10
!

The only. major sorthquakes in historic times in this ares were the New Madrid certhquakes of

; 1811-1812, centered about 60 miles southwest of the plant site. These certhquakes are
: generally recognized as the. strongest in the recorded history of eastem North America. According
| to NuttE, the intensity of thh New Madrid oorthquake (December 16,1811)'was X to XI in the
;. epicentral region and between Vill and IX at Metropolis ''
! t

| * :TA-$ts are unable to predict with any accuracy the recurrence rates for maior earthquakes !
! such as the New Madrid event. However, experience indicates that a major earthquake along the
: New Madrid front zone is capable of c,ausmg extensive damage in the Metropole area. The AHied

| Chemical plant could sustain signsficant damage in such an earthquake, potentially leedmg to off-site
environmental impacts ?ike those discussed (Sect. 4.3.2) for other maior accidents.

!
! 3.7 BIOTA

| The biotic resources of the site have never been surveyed. The information presented here is beoed

j on liteature concerning the regional IWota and observations made by the staff during a site visit. j

i !

3.7.1 Terrestriel (

The natural vet,etation in the vicensty of the AHied site is characteristic of oak-hickory and southern
mixed hardwood forests.'" Con =armtly, even though much of the site was used for agriculture -

f before the UFe facaty was built, the ,najority of the eres today consists of second-growth upland

{ stands of ook (Ousrcus app.) and hickory (Carys app.). Characteristic pioneer tree species
! associated with these areas indueb pernirnmon (Dospyros wgmsenel, seesafras (Sessekas aEndant,
i and black locust (Robense pe==haemal " About' 80 he (200 acres) of the taite along the Otio

,

River are stiH used for pain production through a lease agreement with a local former ('ic. 3.1)..

! This cropland uses most of the floodplem, but it is interspersed with wooded dramage eroes,
f

; Vegetation along the river is subsect to penodic mundetion. Spaceos such as cottonwood (Populus ;
j deltoedoc and P. heterophyds) and a variety of wiBows (Salix spp.) coeur prd ,. - ^ '; a4ecsnt to |

| the water. Species such as box elder,(Acer negunclol, Amencen heech (Fague yons@4s), sweet
{ gum (Laguesader styracetal, and sycamore (Plantenus amrdarttotasi are more predomment farther
; away from the river e areas subgect to 'ess frequent floodng.
5 Vegetation of the transmiseson line cotridor on the site (Sect. 3.4.1) is maintained in yeseos and

{ low-growmg shrubt Charactenstic speces include brome yees (&amus tectorum), broom sedge i

1 (Andopogon womidual, bluegrees (Pee pretensid, goldenrod (sosdspo app.), sumec (4hus app.),
i and blockberry (Aubus aAspheniensel "
| | s

Withen the 16 southern-most counties -of the state, 32 specise of amphibiene are known toa

,

occur, 48 specess of reptiles, 50 specess of mammele,' and 283 species of birds.'' Foura in -
[ the vicmity of the site la probably more dverse then in the rest of the state because the ranges of
i many animale characteristic of the Gulf Coastel Plein esitand into the veBoys of the Ideeieelppi fIlver -
,

$s M, e

! charactonenc of lowie.ed swampy environments.'' The Asied plant is near the edge of the
'

| Misemehwi flyway, and a large number of miyeting waterfowl use the nearby wetlande of the.
g t ,

#.
ohio,f fw emeippi, and Cache rivers.ao Aino, southem unnois is the nineering younds for an{ '"

~ estimated 300,000 Canade geese (& ante consdansid, which is the majority of Canade geese in the

[ IMeceippiflyway.'' A
n''..,

j i .

,3
,
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'
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Anwna'speces occurring on the Allieo ate smuld be those typical of old fields and second-growth
forests in Illinois. Common birds and me smals associated with open habitat such as the
transmission line corridor and the cultivaoJ fields include bobwhite quail (Connus virpnenus),
mourning dove (Zena# dura macroura), horned lark (Eremophda abestris), woodchuck (Marmota

h monax), deer mouse (Peromyscus marwculatus), and the eastem cottontail (Sylvdagus flondsnus)
Birds and irm m eis that could occur on forested land include the cardinal (Richmondena cardnaks),'

I titmice and chickadees (Parus spp.), woodpeckers, eastern gray squirrel (Scsurus carohnenses),
white-footed mouse (Peromyscus leucopus), opossum (Dds5/ws marsopsais), and white-tailed deer
(Odocodeus virgermanus)

Shoreb;rds such as plovers and sandpipers use the banks and sandbars of the Ohio River, although
the sandbars near the Allied site are under water much of the year and are therefore not suitable
nesting habitat. Other animals associated with the riverine habitat include muskrats (Ondstra
zibethica), raccoon (Procyon fotor), and a variety of species of turtles, water snakes, salamanders,
and frogs.

3.7.2 Aquatic

This dee=% includes a summary of information available from general studies on the Ohio River
and data in the literature on the biota of large, turbid rivers in temperate climates.

s

There are few major studies on the biota of the Ohio River; investigations that characterized all
^

major biological groups at a given location are those done for previous environmental unpact
analyses. A recent draft environmental statement on proposed dredging operations in the Ohio

River between river miles 438 and 981 (Allied Chemical is located at about Ohio river mile 950)
summarizes much of the available biological,information, and information from this document 21 ;,
largely used as the basis for the following statements.

As in most large rivers, diatoms are generally the dominant algal plankton component in the Ohio
River.22 Common genera include Melorisra, Synedra, and Fragilena Maximum development occurs.,

! in the spring and fall, swnslar to the classic diatom pulses for lentic waters.23,24 Green algae
[' probably constitute the next most abundant group in the phytoplankton.2s Most of h ye @

are CNeices2Sen forms, wicluding genera such as Scenedesmus, Pediastrum, ' and
;

Antistrodesmus. A smaller, but sometimes conspicuous assemblage of flagellates often occurs, with

species of Euglena, Maiiomonas, and Trachelomonas predominating. Large developments of blue-.,

I>- green algae (particularly Anacystis and Aphanezomenon) sometwnes occur in large rivers, particularly
in artificial reservoirs receiving large inputs of nutrient materials.24.2ea

'
. Phytoplankton densities are greatly affected by alterations of the flow regwne and by changes in the'

/3 turbidity of the water. Low flows in the warmer months generally allow for the 6../,,,,cc.eist of
larger standwig crops of blue-grpens from increased retention times and warmer temperatures.

,V Higher turbidity reduces the depth to which light can penetrate and, hence, the volume of water

|- that will support'an actively photosyntheseng algal population. Highest cell densities are generally
j-3y assooated with blue-green developments; surface standing crops in the Ohio River can apparently

reach 100,000 cells per milliliter in some instances.27
'

:

[ }4 Because of generally high turbidity, fluctuating water levels, and often ' poor _ substrate conditions, l
3

'

{j p-
3 periphyton 6. .2,i,cc.e.it in the Ohio River is mrumal.21 in areas in which conditions are favorable.-

:

6
l-

[ l' %
I
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22j' large standmg crops can develop from the generally high nutrient levels. Hynes lists the following
4 genera as common benthic forms in large rivers: Synedra, Nitzchia, Navicula, Diatoma, and Surirella.

Macrophyte growth is not extensive in the river, due largely to high turbidity, fluctuating water
levels, and shiftmg bottom topography. Sheltered embayments may support dense stands of
rushes, cattails, and the like, but such areas represent only a small percentage of the river's littoras
areas.21

f Zooplankton in the Ohio River, as in most large, turbid rivers, consists largely of rotifers.22.2s Mean

.
densities of 200 to 300 orgarusms per liter have been recorded for several locations. Peak

! populations around Louisville usually develop from late spnng to early winter and densities are
! depressed by increased flows and turbedity.21 Pooled areas behmd dams have greater populations

of crustaceans (a group largely favonng lentic conditions) than do flowng areas.22

Common rotifer genera in larger rivers mclude Kerarella, Polyarthra, Asplanchna, and Brachionus;
22common crustacean genera are Cyclops and Bosmma

j' Benthic macroinvertebrate populations are not well developed in the Ohio River, possible due to the
; paucity of suitable substrates, high turbidity, and an often unfavorable chemical environment (Iow

bottom redox potentials, toxic materials sorbed to the sedmonts).21 Chironorned larvae and
tubificids often dommate the community (in terms of numbers), and the the asiatic clam (Corfwouls

i mandeisss) is also often found in large quantities. Other common organisms mclude Chooborus spp.
i

and various snails and leeches. In rocky areas, diversity is increased in Hycka spp., and crayfish
'

have been found.21
!

The character of the Ohio River Basin has changed greatly in the last .100 years after the
; construction of many locks and dams and the degradation of the water quality by industrial and

murucipal dischargep. A once common gamefish, the walleye, is rare, and today nongame fish (e.g.,
carp, freshwater drum) and forage fish (e.g., emerald shmer and gizzard shad) predommate. The

'

.

large-scale dammmg of the river has decreased the hatutats of many fish by creating more lentic,

conditions and has hedered the migration of others such as the walleye Changes in water quality;

I have affected fish directly (e.g., toxins) as well as indirectly through the alteration of food sources.
J

Conditions in the river today are quite favorable for the abundant forage fish that feed largely on
detritus, plant material (allochthonous and autochthonous), and benthic invertebrates. The emerald

shmer is the most common forage specess found, although it does not constitute a large percentage
of the total tuomess.21 in numbers and weight,. the gizzard shed appears to represent a very

; sagruficant proportion of the total fish population.
.s

| Nongame fish such as carp semierJy thrive in highly turbed, poor-quality waters, often .when no
j other fish can. The abundance of allochthonous organic material in the river likewise provides those
i bottom feeders with a large food supply. By weight, those fish dommate all other types by a wide
! margin.
|

Although commercial fishmg has largely been abandoned on the Ohio River, sport finhmg is still
j fairly popular. Commonly caught species mclude channel catfish, white bass, and bluegdl21 '

,

b

u

!
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;. 3.7.3 Threatened and Endangered Species

3.7.3.1 Terrestrial

No federally listed throetened or endangered plant species occur in Illinois (50 CFR Parts 17.11
and 17.12).

Federally listed threatened or endangered anwnals whose ranges include southem Ilhnois are the
bald eagle (Hanseetus Asucocephedus), Arnerican peregnne falcon (Fadco peregrinus anaturr$,
Bachman's warbler (Vernwora bachmond, gray bat (Myotis yr_--- =4, and Indena het
(M. W (50 CFR Parts 17.11 and 17.12). The staff knows of no reports of these speces
being observed on or near the AHied site. A few bold eagles, however, winter near Mermet Lake,
about 5.5 km (3.5 miles) northwest of the AHied fac6ty, and at other sites along the "' f;p
and Ohio rivers in southern IIinois. Also, the bald eagle currently nests in both Williamson and
Alexander counties, about 65 km (40 miles) from the Agiod site (M. Sweet, Hlinois Department
of Conservation, Spnngfield, personal communication to L D. Voorhees, ORNL, May 11, 1983).J

It is unlikely that these individuals would occur near the ANied site.

Peregrine falcons are known to occur only as migrants in the state of lHinois. Each rior dunng
migration, peregrines are sighted along the Illinois and Mississippi rivers.29 They might occur near

j the site as very rare migrant or vagrant individuals.

Bachman's warblers have not been seen in several years and may be extinct. However, the river
swamp forest of southeastern Missoun, northeastern Arkansas, and westem Kentucky represent

i potential breeding habitat.80 Because of the history of land use on the site and the site's present
habitat conditions (Sect. 3.7.1), it is very unlikely that these warblers occur on the site.

,

Both the gray bat and Indiana bat occur in southem IEinois. The gray bet, however, is associated

with limestone caves and is known only from Pike and Hardin counties.2s The geographic range of
the Indena bat is also associated with major cavemous limestone areas.88 The male is closely
associated with limestone caves throughout the year, whereas the summer distnbution of matemsty
colones prefer streamside forest. No indana bets are known to winter in Massac County.

7 (M. Sweet. Hlinois Department of Conservation, Spnngfield, personal commurucation to L D.
Voorhees, ORNL, May 11, 1983). Further, with farming occumng on much of the floodplain in the
vicruty of the ANied site (Sects. 3.4.1 and 3.4.2), it is unlikely that the Indena bet would occur in,

' this area.
4

| 3.7.3.2 Aquatic
:

|. There are no known threatened or endangered fish speces in the Ohio River near the ANied
Chemical site.2s Endangered clams that potentiaNy occur in the Ohio River near the facGity are the

8! pearly mussels (Lampsds tugginsi), L.' urfwcudste, Epsobissme sampsons, and E. torufoes '

3.8 RADIOLOGICAL CHARACTERISTICS (BACKGROUND)

The radiological background characteristics presented in this section were developed from selected )
j data and published reports

,

i
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3.8.1 Total-body Dose Rate

The total-body dose rate for the population in the vicinity of Metropolis, lilinois, is approximately
i

106 millirem per year.32 This dose rate includes 42 millirem / year from cosmic rays,
45.6 millirem / year from terrestrial sources, and 18 millirem / year from intemal emitters.

3.8.2 Soil, Vegetation, Sediment and Water Background

The background uranium activity in the soil and vegetation as determined by preoperational
sampling was 0.6 ppm and 0.28 ppm, respectively. For surface water, the background uranium
concentration was found to be 0.009 ppm.83
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4. ENVIRONMENTAL CONSEQUENCES OF PROPOSED LICENSE RENEWAL

4.1 MONITORING PROGRAMS AND MITIGATORY MEASURES

A comprehensave effluent and environmental monitoring program is conducted by the applicant to
demonstrate compliance with appropriate environmental protection standards and to provide, where
possible, lite-specific" data which would preclude the need to use conservative assumptions in the
environmental modeling of radiation exposure data.' The on-site and off-site monitoring programs
are shown in Tables 4.1 and 4.2, respectively, and are discussed in detail below along with results
obtained in recent years.t.2

Table 4.1. On-site environmental monitoring program

Number
Collection Sample Type ofd
frequen y type analysissta h

Air particulates* 6 Weekly Continuous Uranium,
*Ra.' % ,

fiuorides
Soil 6 SermannuaNy Grab Uranium, fluorides
Vegetation 6 Semiannually Grab Uranium, fluorides
Ambeent radiation 5 Quarterly Continuous Gamma
Surface water * 1 Daily Continuous Uranium,

gross alpha,
gross beta,
22 era, '%

Six times / week Grab pH
'

Twice/ week Grab suspended solids,

dissolved solids,

fluorides other
chormcals

Groundwater 4 Quarterly Grab Fluorides, gross
alpha, gross beta,
22*na

SermannuaNy Grab pH, specific conductance,

total organic carbon,
total organic halogen

AnnuaNy Grab CNoride, iron, l

phenois, mmganese,
sodium, sulfate

' Currently, 51 plant stack ermssions are also sampled continuously for uranium.
" Plant effluent stream.
Source: Allied Chemecal Company, "Amed Chemscal Apphcation for Renewal of Source Material

License SUB-526, Docket 40-3392, UFe Conversion Plant," Metropolis, Ill., July 1982.

4-1
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! Table 4:2. Off-site environmental monitoring program i

1

Number of Conection Sample Type of

| stanons frequency type analysis
i

f.
- Air partculates* 2 Weeldy Continuous Uranium, 22 era,

2soTh, fluondes

| Soil 7 Semannusty Grab Uranium, fluondes

j Vegetation 7 Semanusty Grab Uranium, fluondes

| Ambient radiation 1 Quarterly Conenuous Gamme

Surface water 7 Semannuesy Grob Uranium, fluondes

; Bottom sediment 7 C .- 4 Grab Uranium, fluondes

!

| * Air samples at the neerest recedence are also analyzed for porncle size and solubility (see

| text).
4 Source: Agiod Chancel Company, 'Agied Chemical Appmenon for Renewal of Source

j Meterial Ucense SUB-526, Docket 40-3392, UF, Conversion Plant? Metropolis, W..

July 1982.

!
!

4.1.1 Effluent Monitoring Program

I 4.1.1.1 Radiological

|
A rabologeal monitoring program for atmosphenc and liquid effluents has been in effect for the

| UF, Conversion Plant for many years. At present, there are 51 stacks and exhaust fans rolesemg
i uranium compounds to the environment from normel operation of the plant (see Sect. 2.2.2.1). The

| quantities of uranium emitted from the process stacks dunng 1979-1982 are shown in Tables 2.3

i and 2.4.

AN liquid wastes from the plant are decharged through the main effluent line (OutfaH 002, Fig. 2.2)
'

via natural dramage whch travels about 600 m (2000 ft) across Asied property before it enters the'

! Ohio River. The natural dramage course also cames runoff dunng penods of hoevy precipitacon.

| This effluent is continuously sampled, and the composite sample is analyzed daily for uraruum. The
1 daily samples are cornpoested monthly and analyzed for uraruum, groes alphe, and yoes beta.

! Quarterly composites of the monthly samples are analyzed for 22 era and soTh. Results of analyses2

| indicating radiological concentrations in the plant effluents dunng the lost four years of operation i

234U was 1.5 x 10-7 pCi/mL
| are shown in Table 2.6. The maximum annual concentration for

; This value' represents 0.5% of the limit (3 x 10-8 pCi/mL for 2seU) in unrestricted waters

j (10 CFR Part 20). Soluble 22sRa has the most restrictive limit (30 pCi/L or 3 x 10-8 pCi/mL) of

; the radionuchdes appearing in the plant effluents. The mammum annual overage value found for

j soluble 22 era is only 1.3 pCi/L, or 4.3% of the um6t.

I Underdrains, consisting of pwforated pipes pieced in ehenow, pavd-feed channels, are instened
7

| beneath the nnmgs of Ponds 1 through 4. Any Equids cotecting in the underdrains for Ponds 1
and 2 are returned without analysis to the ponds. Uguids from the underdrains of Ponds 3 and 4
are piped to a storm eewer and eventueNy are monitored and discharged through Outfe8 002 as
part of the main plant effluent.

Three groundwater monitoring wous (G-102, G-103, and G-104) have been instaged along the
southwestem edge of calcium fluonde Pond E (see Fig. 2.2) for the detection of potential

_ , . _- ._ _ __ ._ _ . _ . . _ . . . _ _ _ _ . ._ _. _ _. _ _ . , _
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groundwater contamwiation from the ca'cium fluoride ponds. An additional well (G-101) was
installed in the northern portion of the site to serve as a control station for youndwater
monitoring. The level of the water in these wells ranged from 16 to 19.5 m (52 to 64 ft) below
the surface. The four wells were sampled quarterly begoneg with July 1982 for poss alpha, poss

[ beta, and 22sRa to comply with monitoring requirements of the Resource Conservation and !

i Recovery Act. Monitoring results from the four wells show that concentrations of ooch of these
parameters are below EPA drinking water standards.

i

j 4.1.1.2 Nonrediological

Periodic samping of SO2 emessions from the powerpient and mcmerator stacks is performed to
check on the compliance of these emissions with the conditions of the state and federal operating;

permits. These emissions are indicated in Table 2.5. This table also provides the nommel emesseon

! of pollutants from other sources withm the plant.
,

i

The nonradioactive pollutants in the composite semples of the effluent from Outfall 002 are also'

] andyzed. The annual average concentration of principal pollutants for the years 1979-1982 is
j given in Table 2.7. Generally, the pollutant concentrations are within the limits prescribed in the
| NPDES permit (Appendix B), except for a few slight exceedences for fluoride (see Sect. 2.2.2.2).

j The calcium fluoride settling Ponds A through E are provided with a leek-detection system beneath
! a rubber lining.2 This system consosts of perforated polyethylene pipes (underdrains) which drain

into a sump located at the ends of the ponds The system of pipes is divided into rones to'

'

facilitate the location of any leek that might occur. A leek would be detected by the presence of
. liquid in a sump. The sumps of each pond are included in a weekly inspection schedule Wheni a
1

leak is detected, use of the pond is discontmuod until the calceum fluoride sludge can be removed
.

"

| and the lining repaired.
;

j The four groundwater monitoring wells are also sampled for a wide variety of chemical
contamments to satisfy requirements of the Resource Conservation and Recovery Act. No,

| significant differences in the chemical analyses of the four wells were observed.2 Future monitor!ng
i for the groundwater wells will be as indicated in Table 4.1.

4.1.2 Environmental Monitoring Program,

|

| 4.1.2.1 Radiological

! on-site

Air monitoring. The on-site environmental air survey program consists of taking continuous air
samples at four points along the restricted ares fence line and at two poets near the site boundary
in the direction of the prevailing wmds (see Fig. 4.1). The semple filters are changed weekly and,

'

analyred for uranium. Additionally, a quarterly composite of the weekly samples is analyred for
22sRa and %. Monitoring results for uranium are summarized in Table 4.3 (1979-1982) and for2

radium and thorium in Table 4.4 (1980-1982). These results setesty the criterie for acceptable
impact estat2shed by the NRC in Conditions 1,4, and 5 of Amendment No. 4 (Mer. 24,1980) to
the current license.

Soil and vegetatio.1 monitoring. Environmental samples of soil and vegetation are collected
semiennually. The six on-site sempling stations are at the some locations as the air samplers

|

. (Fig. 4.1). Each semple is analyzed for uranium.

,

i

,. . _ _ __ __ , _ . . _ , _ . _ _ - ._ __ __ . . - - I
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Table 4.3 Environmental air monitoring for uranium at on-site locations, at the
Metropolis Municipal Airport, and at the nearest residence

Annual average (gCi/cc)
Samphng station

1979 1980 1981 1982

On restricted fence line'
No.9 3.1 x 10-'' 1.5 x 10-'' 1.0 x 10-'' 1.4 x 10-''
No.10 3.3 x 10-'' 4.0 x 10-'' 2.5 x 10-'' 3.0 x 10-''
No.12 3.5 x 10-'* 3.7 x 10-'' 2.6 x 10-'' 2.2 x 10-''
No.13 3.1 x 10-'* 4.4 x 10-'* 3.4 x 10-'' 2.8 x 10-''

On-site near property boundary *

No.8 2.2 x 10-'* 2.1 x 10-'* 1.4 x 10-'' 1.3 x 10-'*
No.11 2.8 x 10-'* 2.9 x 10-'* 1.6 x 10-'' 1.5 x 10-'*

Off-site nesr airport'
No.6 2.2 x 10-'' 3.5 x 10-is 2.5 x 10-'8 1.9 x 10-'8

dNearest resdence
No. NR-7 2.1 x 10-'* 1.6 x 10-'' 1.1 x 10-''

' Station Nos. 9,10,12, and 13 are located on the restricted area fence line: No.9-236 m
(775 ft) NNW of UFe building; No.10-219 m (720 ft) SW of UFe building; No.12-180 m (590
ft) SSE of UFe buMng; No.13-230 m (755 ft) NE of UF,buMng

*Nos. 8 and 11 are located on-site neer nearest property boundary No. 8-315 m (1035 ft) NE
of UFe buMng: No.11-378 m (1240 ft) N of UFe building

'No. 6 is located off-site-1615 m (5300 ft) NNE (Metropolis Airport),
dNo. 7 is located off-site-421 m (1380 ft) NE of feed meterials buMng
Source: Allied Chemical Company, " Allied Cherrucal Appbcation for Renewal of Source Meterial

t.icense SU8-526, Docket 40-3392, UFe Conversion Plant," Metropolis, Ill., July 1982 (Table 4.1(C)].
Albed Chemical Company, " Responses to NRC Site Visit information Requests," May 27,1983.

Tables 4.5 and 4.6 show the results of the soil and vegetation analyses during 1979-1982. The
on-site uranium concentration in the soil averaged about 12 ppm during the four-year period. This
is twenty times the average value found in preoperational surveys (Sect. 3.8.2) and more than
twice the average of 5 ppm determined for the period 1968-1973. However, when converted to
pCi/g of soil, the annual average uranium concentrations in Table 4.5 are less than the NRC criteria
of 35 pCi/g of soil for release of a site for unrestricted use.3

The on-site concentrations of uranium in vegetation have averaged 14.5 ppm during the years
1979-1982. This is almost fifty times the preoperational value (Sect. 3.8.2) and twelve times the
average concentration determined for the period 1968-1973.*

Although there is not a consistent trend in the annual uraruum concentrations for the on-site soil
and vegetation samples since 1979, the staff is concerned about the upward trend for the longer
period since 1908. The staff will therefore require the applicant to investigate the reason for the
increasing uranium concentrations in the environment and to evaluate the implications (Sect. 4.1.3).

No soil or vegetation samples are taken in or along the effluent discharge ditch between
Outfall 002 and the Ohio River. Slight elevations of uranium in the bottom sedmont where the
ditch empties into the river (discussed in this section under "Off-site-Aqueous monitoring")
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Table 4.4. Environmental air monitorine foraaeRe and 83*Th at en-site lesetiene,
et the Metropolis Munielpel Airport and at the nearest reeldence

Annual everage (asCi/cc)

Semphgstemon 1980 1981 1982

aas Re asoih aae , aseTh aseg, aseThn

On restncted fence line*
No.9 9.9 x 10~" 7.0 x 10-" 7.3 x 10~" 5.9 x 10''' 9.2 x 10'" 1.1 x 10-"
No.10 1.9 x 10'" 4.9 x 10-" 4.7 x 10''' 5.5 x 10-'' 2.8 x 10-'8 6.2 x 10-"
No.12 2.5 x 10'" 3.7 x 10-" 1.8 x 10-" 7.8 x 10''' 1.2 x 10'" 2.4 x 10'"
No.13 2.1 x 10~ " 3.7 x 10~ " 1.6 x 10'" 1.9 >. 10-" 7.5 x 10'" 2.4 x 10'"

Ort este near property boundary *

No.8 9.7 x 10'" 2.2 x 10''' 1.0 x 10-" 8.4 x 10~ " 1.1 x 10-'8 1.1 x 10~"
No.Il 1.2 x 10-" 9.1 x 10-'' 5.7 x 10- " 7.0 x 10-'8 7.1 x 10'" 1.1 x 10~ "

Off-sete near asport' )
No.6 4.9 x 10-" 3.2 x 10~ " 9.1 x 10~ " 4.6 x 10'" 5.8 x 10'" 5.0 x 10-'8

|
Nearest reesdence* '

No. NR-7 3.1 x 10-" 4.1 x 10''' 4.0 x 10'" 8.0 x 10-'' 1.3 x 10''' 3.4 x 10'"

*Staten Nos. 9.10,12, and 13 are located on the restricted eroe fence he: No. 9-236 m (775 ft) NNW of UFe exdhg,
No. 10--219 m (720 fd SW of UFe txddme; No.12-180 m (590 ft) SSE of tXe budstng: No.13-230 m (755 ft) NE of UFe tM
mg.

*Nos. 8 and 11 are located on-ene near nearest property boundary: No. 8-315 m (1035 ft) NE of UF, butdng; No.11-378 m
(1240 f6 N of UF,txdhg.

'No. 6 es located off-site--1615 m (5300 ft) NPE (Metropate Aspart).
#
No. 7 as located off-ene-421 m (1380 ft) NE of feed metensin tusikens.

Source: Asad Chomscal Company 'Ated Chomscal appar% for Renewal of Soisca Meterial Ucense SUB-526. Docket 40-3392,

UF,Conversaan Plant." Metropets, s., July 1982 [ Table 4.10].
Ahed Chemcal Company * Responses to NRC See %mt Information flespseste." May 27,1983.

.

Tetdo 4.5 On-site environmental soil semples

Uranium (ppnd
Location

station
1979 1980 1981 1982

Northeast Of feeds tuiding NO. 8 5.2 8.2 9.7 7.8
West of feeds tuiding No.9 4.8 0.5 8.0 8.0
South of feeds tuiding No.10 10.9 0.7 24.0 13.8
North of feeds buildrig No.11 3.8 1.8 5.4 6.6
East of feeds tuiding No.12 24.0 84.0 14.0 5.5
Northeast of feeds buiting No.13 9.0 7.7 6.5 11.0

On-site overage 0.8 17.1 11.2 8.8

Source: Asled Chancel Company, "AElod Chomscal Appication for Renewal'

of Source Meterial Ucense SUS-526, Docket 40-3392, UFg Conversion Plant,'-

! Metropole, M., July 1982.
; Amed Chemical Company, L.-; to NRC Site Visit information
|

Requests," May 27,1983.

i

!

i

, , , . . , -- , ., .-- - .- -.
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j Table 4.6. On-site environmental vegetation semples
: ,

; Uranium (ppm)
Location

| 1979 1980 1981 1982

Northeast of feeds bulding No.8 13.1 9.0 11.6 7.0
West of feeds building No.9 11.7 5.1 12.9 12.8

;t South of feeds building No.10 7.1 9.2 29.0 13.3
| North of feeds building No.11 8.0 5.7 10.7 9.3

East of foods building No.12 20.0 23.4 36.6 18.81

; Northeast of feeds building No.13 21.8 17.4 22.6 10.7

On-site average 13.6 11.6 20.6 12.04

| Source: AEied Chancal Company. "AEied Chemical Appimation for Renewal
of Source Meterial License SUS-526, Docket 40-3392, UF, Conversion Plant,'
Metropolis, M., July 1982.,

ARied Chemcal Company, " Responses to NRC Site Veit Information'

Requests," May 27,1983.

I

indicate that uranium may have settled and accumulated in the dramage ditch during past operat!On.
Because this may inhibit future decommissionog and release of the site for unrestricted use, the

; staff wiil require samping along the effluent discharge ditch to evaluate the current extent of
contamination, if any (Sect. 4.1.3).

I

; External gamme monitoring. Environmental thermolummescence doswnetry results reported by

j Allied are shown in Table 4.7. Environmental thermoluminescent dosimeter (TLD) badges are
. located on the restricted area fence on each side of the plant. One TLD badge is also located at the

) northeastern boundary of the plar.t site. The badges are exchanged c;uarterly for analyses by a
j vendor laboratory.
I
i

! Table 4.7 Environmental TLD radiation monitoring resulte

Does rate (migirem/yeer)

{ Location

| 1979 1980 1981 1982
;

| North fence 306 318 244 244
! East fence 1354 1415 1512 1698
. South fence 558 568 616 629
| West fence 137 155 124 130
! North boundary 151 176 130 154
; Metropolis Airport III 132' 92 108
:

Source: Auled Chancel Company, " Ailed Chemical App 5-
cation for Renewal of Source Metenal License SUS-526,

; Docket 40-3392, UF Conversion Plant," Metropole, M., July

| 1982.
A8 led Chancel Company, " Responses to NRC Site Vielt

Information Requests," May 27,1983.,

r

>

|

e

|

. I

i. I
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The maximum annual average external gamma dose rate consstently occurs toward the southeast
,

of the facility at what Allied calls the " east fence" sample site. A major contributor to this high

| dose is a large ore concentrate storage area located inside the fence in this area. The maximum for
!' a sogle year (1982) is about 1700 millirem, and the average for the four-year period is about

1500 millirem / year. If an individual were continuously present at the southeast fence for seven
,

consecutive days, he or she could receive a dose of 33 millirem. This dose is 33% of the radiation |5

i level allowed by 10 CFR Part 20.105 in unrestricted areas. It is extremely unlikely that anyone

| would ever be near the southeast fence for any signsficant time. The land beyond the southeast
fence is owned and controlled by Allied as far as 1.6 km (1 mile) away in a southeasterly direction.

,

f As shown in Figs. 2.1 and 2.3, this property is densely wooded and has low, if any, occupancy. ,

Allied's property does not extend as far to the east, and the nearest dwelimg in this direction is a ,

private hotel about 600 m (2000 ft) from the southeast fence. The noorest residence to the ore

| concentrate storage area is located approximately 300 m (1000 ft) to the northoest. This reesdence

| is also roughly 400 m (1300 ft) from the Feed Meterials Building and other potential sources of

i direct radiation on the Allied site. The TLD badge at the north site boundary, which is

| approximately 90 m (300 ft) from the residence, shows a four-yaor average of about 150

! millirem / year. This measure, which is approximately 40 millirem / year higher than the background

{ measured at the Metropolis Airport, suggests that the dose rate at the residence may also be
i above background. To determine the direct radiation levels at the residence and to ensure

complence with 40 CFR Part 190 (which limits off-site doses to a real person to 25 milliram/ year),
3

j Allied will be required to measure direct gamme radiation on the ressdent's property. Allied will also

i ts required to measure direct gamma radiation at other nearby locations, such as the residence

!. where the air sampling station is located and at the hotel to the east.

i

! Off-site

i Air monitoring. The off-site environmental air survey program includes one sempler (No. 6)

! located approximately 1.6 km (1 mile) downwind of the feed material buildog at the Metropolm
Airport (see Figs. 4.1 and 4.2). The sampler is changed weekly and analyzed for ureneum
Additionally, a quarterly composite of the weekly samples is analyzed for 22sRa and soTh.2

1
A second sampler (No. NR-7) is located at the nearest reesdence downwind from the plant abouti

420 m (1380 ft) NE of the feed matarial buildmg (Fig. 4.1). In addition to the above schedule of
;

230
}

analyse for uraruum, 22 era, and Th, the samples from this station are also analyzed each week
i for the activity meden aerodynamic diameter (AMAD) of the aerosol detribution. Each quarter,

| simulated lung fluid solubility tests are also run to determme the simulated biological half-life of the
2f urarwum collected. Tests have been attempted to determme the solubehty of soTh; however, Ahod

has indicated that this procedure was not feasible Therefore, asoTh is assumed to be 100%
solubility class.Y in accordance with recommendations of ICRP Publication 30 for thorium oxides.
Smlerly, the 22 era is assumed to be 100% cleos W in accordance with ICRP recommendations.
The " site-specific" data from the neerest residence is used to determme the radiation exposure of
the resident. A summary of the monitoring results obtemsd dunng a 2.5-year period (July
1980-December 1982) is shown in Table 4.8.

Soil and vegetation monitoring. Off-site environmental soil and vegetation semples are collected
semennually and analyzed for uranium. Seven locations, covenng a redus of about 13 km (8 miles)

.

,, , , .eg- - g,- , , - .,v -,-,,--w,- - - , , ,,-w . - - - ~ , , - , , < - . m- ~,,,-,,,w,,,-w---
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Fig. 4.2. Location of off-site sempting stations.

in the surrounding areas of Illinois and Kentucky, are sampled (see Figs. 4.1 and 4.2). The annual

average concentrations in the soil and vegetation for the past four years are shown in Tables 4.9

and 4.10.
1

The average annual concentration in the off-site soil sample locations during this recent four-year
period was 1.7 ppm, with a highest one-year average of 2.8 p[xn (Table 4.9). For the period
1968-1973, the average soil concentration at the same sites was determined to be 1.1 opm with
a maximum serniennual average of 2.5 ppm.8 The average annual concentration in vwgetation at *he

off-site locations during the 1979-1982 period was 3.1 ppm, with a highest one-year everage of
8.8 ppm (Table 4.101. For the 1968-1973 period, the average vegetation concentration at the

I same sites was determined to be 0.33 ppm, with a maximum semiennual average of 0.7 ppm.3

|
These results indicate an upward trend in the concentration of uranium in both the soil and
vegetation at the off-site locations when compared with the preoperational averages (Sect. 3.8.2),

|
i

. _ - - _ _ _ _ _ _ - _ _ _ _ - _ _ - _ _ _ _ - - - _ _ - . - -
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Table 4.8. A summary of the everage radionuclide concentration
as e function of solubility cleos et the nearest residence

in proveiling wind direction (420 m or 1380 ft NE of
the Feed Meterial Building) for the period

July 1980 through December 1982

Concentrrtn in sample ( Ci/cc)*
Radionuchde*

Class D Class W Class Y

22 era e 4.5 x 10-" c
asoTh c c 4.5 x 10-se
U 4.3 x 10-is 2.3 x 10-'8 1.1 x 10-'8224

assU 2.0 x 10-'' 1.1 x 10-'8 4.9 x 10-"
23'U 4.3 x 10-is 2.3 x 10-'' 1.1 x 10-'8

* Annual average concentration of solubility class.
" Particle size: 3.4 pm.
'For dose calculations, it is assumed that 22sRa is 100% class W
2and % is 100% Class Y.
Source: AHied Chemecal Company, "ANied Cherr*:,al Application for

Renewal of Source Meterial Ucense SUS-526. Docket 40-3392, UFe
Conversion Plant," Metropolis. IR., July 1982.

AHied Chemscal Company, " Responses to NRC Site Visit Information
Requests," May 27, 1983.

Table 4.9 Average annual concentration of utenlum in off-site environmental
soil semples for the years 1979-1982

Uranium (ppm)
Location

**
1979 1980 1981 1982

Lamb Farm No.1 5.1 0.50 1.2 1.2
Brubeker Farm No.2 2.1 0.62 1.1 0.80
Texw:o Station No.3 2.9 0.76 0.87 1.1
tilinois Power

Equipment Station No.4 3.1 0.58 1.1 1.0
Reinsking Property No.5 2.5 0.57 1.1 0.89
Metropolis Airport No.6 2.3 0.92 9.9 1.2
Maple Grove School No.7 1.3 0.47 1.0 0.93

4 Annuel average 2.8 0.63 2.3 1.0

Source: AHied Chemical Company, 'A8 led Chemical Application for Renewal of
Source Meterial Ucense SUS-526, Docket 40-3392, UFe Conversion Plant,"
Metropolis, M., July 1982.

Amed Chemical Company, "Responess to NRC Site Visit Information Requests,"
May 27,1983.

_ . - . _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ -
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Talite 4.10. Average annuel concentration of urenkam in off-sitei

environmental vegetation semples for the yeere 1979-1982

Uranium (ppm)

Location
* *

1979 1980 1981 1982

Lamb Farm No.1 1.9 3.3 11.1 6.5
i Brubeker Farm No.2 2.0 ' 4.1 10.5 3.7
'

Texaco Station No.3 3.0 4.7 11.0 4.4
IEinois Power No.4 2.9 4.4 9.5 3.04

Equipment Station
Revieking Property No. 5 1.7 3.1 6.5 3.0
MetropoEs Airport No.6 2.2 3.3 5.9 6.2'

I Maple Grove School No.7 3.5 3.1 7.3 5.3 '

4

] Annual average 2.5 3.7 8.8 4.6
i

j Source: Asied Chomecal Company "AElod Chomscal App 5cetion for

j Renewal of Source Metenal Ucense SUS-526, Docket 40-3392, UFe
Conversion Plant," Metropolis, II., July 1982.

4 Asied Chemical Company, " Responses to NRC Site Visit information

| Requests," May 27,1983.
i

I
; as was also indicated above for the on-site sampimg Thus, the staff wiu require the applicant to

.
investigste the reason for the incrosemg waruum concentrations and to evaluate the implications

{ (see Sect. 4.1.3).

External gamma monitoring. One off-site environmental TLD badge is located at the Metropolis
1 Airport to. measure area external gemme exposure levels. The badge is changed quarterly for

| analysis. The annual average exposure rate > ' / the years 1979-1982 are shown in Table 4.7. The

j average annur.1 level of 110 miuirem/ year essentially represents natural background for the area.

f Aqueous monitoring. Environmental water and bottom sediment semples are taken semiennueNy
i from four locations on the Ohio River and at three area lokos and ponds (see Fig. 4.2). The results

f of surface water and bottom sediment analyses for urarwum are shown in Tables 4.11 and 4.12 for
the years 1979-1982.

! The average annual uraruum concentration in the river upstroom of the plant discherge (Station D at

| Brookport Dem) was 0.028 ppm while approximately 8 km (5 miles) downstroom at Joppe, luinois
.

| (neerest downstroom munaripahty which could but does not use the river water for drinking
! purposes), the annual everage uranium concentration over the lost four years wee only 0.019 ppm.

The highest value is near the plant outflow to the Ohio River, where the everage uranium
! concentration is about 0.06 ppm. AN of these values are less then 0.1% of the standard for

| unrestricted waters (10 CFR Part 20). However, the recent four-year everage uranium
l concentrations in surface water are significantly greater then observed during the 1968-1973
'

period," except for the plant site outflow semple. Rac=a== of the rapid exchange of water in the
Ohio River, these increased uranium concentrations et Stations B, D, and E cannot be explained by

_

uranium rolsenes from either the Amed facWty or the nearby Paducah flamanaam Diffusion Plant and

I
i
| s

!

|

t

A
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Table 4.11. Average annual concentrations of uranium in off-site ;

environmental surface water semples for the years 1979-1982 I
,

Uranium (ppm)*

Location
stat s

1979 1980 1981 1982

Lamb Farm A 1.7 x 10-2 7.6 x 10-2 9.0 x 10-8 2.5 x 10 4

TVA* B 1.1 x 10-2 7.0 x 10-8 9.0 x 10 8 1.5 x 10-2
Plant site-outflow * C 5.0 x 10-8 1.1 x 10 3.1 x 10- 2.5 x 10-24

Brookport Dam # D 1.1 x 10- 8.8 x 10- 9.0 x 10-8 4.5 x 10-8
Joppa Power Plant * E 1.8 x 10-2 4.1 x 10-2 1.3 x 10-2 3.0 x 10-8
Lindsay Lake F 5.0 x 10-8 3.6 x 10-2 1.0 x 10-8 3.5 x 10-3
Oak Glenn Lake G 2.0 x 10-2 1.0 x 10-8 7.0 x 10-8 1.0 x 10-8

'One ppm is equrvaient to 6.77 x 10-'pCi/mL for uranium.
* Ohio River, opposite the plant outflow.
' Ohio River, neer the plant outflow
#Ohio River,7 miles upstream from plant.
" Ohio River 5 miles downstream, at Joppa, M.
Source: AHied Chemmal Company, 'AHied Chemical Appication for Renewal of Source Material Ucense

SUB-526, Docket 40-3392, UF. Conversion Plent," Metropolis, M., July 1982.
Allied Chemmal Company, " Responses to NRC Site Visit Information Requests,' May 27,1983.

Table 4.12. Average annual concentration of uranium in off-site
environmental bottom sedwnent semples for the years 1979-1982

Uranium (ppm)*
Location

*
1979 1980 1981 1982

Lamb Farm A 1.3 1.5 3.1 1.0
TVA* B 1.8 0.9 1.7 1.1
Plant site-outflow * C 3.6 34.4 2.7 2.0
Brookport Dem# D 2.7 1.3 0.9 1.1
Joppo Power Plant * E 15.5 1.2 1.4 1.2
Lindsay Lake F 1.3 1.7 1.3 1.5
Oak Glenn Lake G 2.1 1.7 0.9 1.0

*One ppm is equivalent to 6.77 x 10-7pCl/mL for uranium.
" Ohio River, opposite the plant outflow.
' Ohio River, near the plant outflow
#0hio River,7 miles upstroom from plant.
" Ohio River, 5 miles downstroom, at Joppe, M.

Source: AHied Chemmal Company, 'AIied Chemical Appication for
Renewal of Source Meterial Ucense SUS-526, Docket 40-3392, UFe
Conversion Plant,' Metropolis, M., July 1982.

Asied Chemcel Company, "Responess to NRC Site Voit Information
Requests,* May 27,1983..

i

I
!
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i

| - may indicate increased uramum releases from upstream sources. The staff will require the apphcant
to conduct an investigation (see Sect. 4.1.3) to resolve the concerns about the apparent upward,

trend in uramum concentrations in the environment near the AHied facility.

1 The analyssa of the bottom sediment indicated thet there is a very slight increase in the
concentration of urarnum in the river sedwnent at the point of effluent decharge (Station C). With

|
j the exception of a questionable sample taken in the spring of 1979 from the sediment downstream ;

; of the effluent (at Joppa Power Plant, Station E), the urarwum concentrations upstream and |

j downstream from the site do not differ segrvficantly. Generally, the urarwum concentrations in the

j sedrnent samples are sanitor to the results found in the 1968-1973 period."

!

i 4.1.2.2 Nonradiological

On-site

Aqueous monitoring. The daily samples of the main effluent from Outfall 002 are composited into

j a monthly sample that is analyzed for many contarmnants (Table 2.7). Comphence with the NPDES
permit is deterrmned from six weekly grab samples for pH and twice-weekly analyses of 24-h
composite samples for fluonde and suspended and desolved solids. As discussed in Sect. 3.5.1,

! the discharged liquid waste is in comphance with the NPDES permit requirements. Waus G101 to

j G104 are analyzed penodicany (Table 4.1) to detect pa==H= changes in groundwater quality
i resulting from leakage from Ponds A-E or other plant sources. In addition, the underdrains of
j Ponds A-E are routinely inspected for water that would be present if the pond brungs leaked.
;

j Air monitoring. The environmental air monitoring program consasts of taking continuous air
| samples at the on-site locations identified in Fig. 4.1 and at the Metropohs Mumcipal Airport and

analyzing the samples for fluoride on a weekly basis. The average annual fluonde concentrations in
the air are shown in Table 4.13. The maxwnum annual and monthly values, which occur near the

j south fence, may be influenced by arbome dust or mist from the actocent CaF setthng ponds in
j addition to HF losses from the UF conversion facility. The second tughest fluoride concentrations

occur at the north and east fences, which are in the path of the dominent wind direction for the
,

potential HF relooses from the main processang building,

j The state of Ilknos does not have an ambient air quahty standard for fluonde. However, the state
i of Kentucky has established a standard that limits ambient concentrations of fluonde in air to a

! maximum monthly average of 1 ppb as HF, wtuch is equivalent to 0.76 pg F /m , Dunng the3

j years 1979-1982, the maxrnum monthly average fluonde concentration at the applicant's
; continuous air samphng stations never exceeded the Kentucky stenderd. na-== the ambient
i fluoride concentrations on the site are very low and the fluorides are emetted from several it-defined

sources, the staff does not believe that monitoring of the emmesons would be useful.

| Soit and vegetation monitoring. Fluoride concentrations are also determined in soil and
vegetation samples collected samaannuony at the six on-site locations shown in Fig. 4.1. The annuali

( average results for the soil sampung are shown in Table 4.14 and for the vegetation sempling in

[ Table 4.15. The fluoride concentrations in the on-sete soil and vegetation semples are higher then

| observed at off-site locations (given below) as a result of fluoride losses (HF or CaF ) from plant2
'

operations. The fluonde concentratirm in the vegetation semples is twgher then the level generagy

i
!
|

!-

, .- . ,_ _,_ _ _. - - . . - - - _ . . _ _ _ _____ . _ _ _ - - _ _ . . _ . . _ . . .
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Table 4.13. Annual average fluoride concentrations in air semples at
the site and at the Metropolis Airport for the years 1979-1982

Anreal average fluoride
3Samphng concentration, pg F7m

station *

1979 1930 1981 1982

No.6 0.008 0.013 0.011 0.011
No.8 0.053 0.064 0.050 0.047
No.9 0.099 0.086 0.050 0.087
No.10 0.287 0.386 0.149 0.256
No.11 0.075 0.104 0.040 0.065
No.12 0.169 0.163 0.099 0.078
No.13 0.146 0.145 0.160 0.103

'

' Station Nos. 9,10.12, and 13 are located on the restricted area
fence line: No. 9-236 m (775 ft) NNW of UFe buMng; No.10-219 m
(720 ft) SW of UFe building; No.12-180 m (590 ft) SSE of UFe building,
No.13-230 m (755 ft) NE of UFe building

Nos. 8 and 11 are located on-site near nearest property boundary: No.
8-315 m (1035 ft) NE of UFe budding; No.11-378 m (1240 ft) N of
UFe budding

No. 6 is located off-site-1615 m (5300 ft) NNE (Metropolis Airport)
Source: ARied Chernical Company, 'A. Tied Chemical Application for

Renewal of Source Meterial Ucense SUS-526, Docket 40-3392. UFe
Conversion Plant," Metropolis, Ill., July 1982.

ARied Chemical Company, " Responses to NRC Site Visit Information
Requests," May 27,1983.

accepted for domestic grazing animals, but there are no domestic animals kept on the site.
However, the staff will require that fluoride monitoring be continued at the site.

Surveys of the on-site ecological communities have not been conducted. Because no construction

activities are currently planned, no land or habitat will be significantly impacted by continued
operations under a renewed license. If new activities are proposed that require an expansion of the
industrial areas, the appiscant will be required to survey the affected habitat and evaluate the
construction impact.

No sediment samples are taken from the effluent discharge ditch for fluonde analysis, but high
fluoride concentrations found in the Ohio River sedmont at the plant outflow (discuc ed in this
section under "Off-site-Aqueous monitoring") indicate that fluoride may also be accumulated in the

ditch sediments. This accumulation could potentially result in cutiv;; cations during plant
decommissioning. To characterize the fluoride content of these sediments and thereby provide a
better understanding for their proper disposal et the end of plant life, the staff will require samping
and analyses for fluoride in the sedmonts of the dramage ditch (see Sect. 4.1.3).

Off-site

Aqueous monitoring. Water and mud samples are taken semiannually from four locations on the
Ohio River and at three area lakes and ponds (Fig. 4.2) and analyzed for fluoride content.

- _ _ _ - _ _ _ _ - _ _ - _ - _ _ _ _ - - _ - _ _ ..
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:

Table 4.14. Annuel average concentratione of fluoride
in on site soil semples for the years 1979 1982- -

| Annual average fluoride
i Sampling concentration. ppm
i station *

'

| 1979 1980 1981 1962
!

| No.8 6.8 23.6 18.1 38.7

| No.9 4.0 19.4 18.1 33.9
j No.10 13.7 73.5 74.8 69.0
; No.11 2.7 11.4 13.9 21.1
! No.12 181 175.2 66.0 20.2

No.13 20 63.6 71.1 125.1
;
'

Average 38.2 61.2 43.7 51.4
.

i * Station Nos. 9,10,12, and 13 are located on the

f restncted area fence line: No. 9-236 m (775 ft) NNW of
UFe buidng; No.10-219 m (720 ft) SW of UF, build-
ing: No.12-180 m (590 ft) SSE of UFe buldng. No.

; 13-230 m (755 ft) NE of UF, building
. Nos. 8 and 11 are located on-este neer nearest prop-
| erty boundary No. 8-315 m (1035 ft) NE of UFe
| buikg; No.11-378 m (1240 ft) N of UFe building.
'

No. 6 is located off-este-1615 m (5300 ft) NNE
! (Metropolis Airport).

.

Source: AEed Chemscal Company, 'AEed Chemical
1 Appication for Renewal of Source Meterial Ucerme SU8-

526, Docket 40-3392, UFe Conversion Plant,' Metropolis,;

; M., July 1982.

| AEied Chemecal Company, "Reeponses to NRC Site

| Visit information Requests," May 27,1983.

!
:
| Environmental water samples collected from the Ohio River show that the plant is not contnbuting #

| segrwficant fluonde to the amtxent river concentration (Table 4.16). Dunng the lost four years of

| plant operation, the ambient river concentration of fluoride upstroom of the plant discharge -

f.
averaged 0.26 mg/L Downstroom concentrations at Joppe, Imnois, also averaged 0.26 mg/L
Joppa is the neerest 'downstroom municipality which could but does not use river water for drinking
purposes The state of Kentucky limits fluonde in drinking water (401 KAR 5:031) at the point of,

withdrawal to' I mg/L

Analyses of mud samples (bottom pedrnent) for fluonde show that there is considerable timpasition
in river sediment at the point of effluent discharge into the river, and fluoride concentrenons in
sediment are slightly higher downstroom then at the upstream location (Toble 4.17).

.

The fluonde concentrations in the sediments of small lakes (Stations A, F, and G in Table 4.17) are

very asmder to beoellne concentrations in the off-site soil semples (given below) and are probably
related to normel erosion. However, the higher fluoride concentrations detected in the Ohio River

(Stations B and D) are pa==N= indicators of fluoride losses from upstroom industrial activity and
agncultural runoff, There are no estabilshed standards for fluoride in stroom sediments

,

t
- _ ,x.. , - m- _ , _ . . _ . . . . . _ , _ - , _ - -. _ - _ , _ _ _ - _ _ _ - - . - . _ , _ - . . , _ _ , . _ . , - . , , - -
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Table 4.15. Annual everage concentrations of fluoride
in on-site vegetation semples for the years 1979-1982

Annual average fluoride
Sampling concentration, ppm I

'

station'
1979 1980 1981 1982

No.8 5.7 67.1 118.5 55.5
No.9 4.7 43.1 18.5 154.0
No.10 6.4 53.3 55.1 209
No.11 6.5 101.4 49.1 92.0
No.12 10.8 53.7 99.3 114.7
No.13 29.3 336.4 275 127.7

Average 11.5 109.2 102.7 117.1

' Station Nos. 9,10,12, and 13 are located on the
restricted area fence line: No. 9-236 m (775 ft) NNW of
UFe building No.10-219 m (720 ft) SW UFe building,
No. 12-180 m (590 ft) SSE of UFs building, No.
13-230 m (755 ft) NE of UFe building.

Nos. 8 and 11 are located on-site near nearest prop-
erty boundary No. 8-315 m (1035 ft) NE of UFe build-
ing: No.11-378 m (1240 ft) N of UFe building

No. 6 is located off-site-1615 m (5300 ft) NNE
(Metropolis Airport).

Source: Allied Chomscal Company, " Allied Chomsca!*

Applicatm for Renewal of Source Meterial License SUB-
526, Docket 40-3392. UFe Conversion Plant,' Metropolis,
Ill., July 1982.

Allied Chomscal Company, " Responses to NAC Site Visit
Information Requests," May 27,1983.

Table 4.16. Annual everage fluoride content (ppm) of surface water semples
taken in the region of the Allied Chemical Company plant

Location 1979 1980 1981 1982
station

Lamb Farm A 0.18 0.28 0.18 0.15
TVA B' O.44 0.33 0.12 0.31
Plant site-outflow C* 0.74 2.62 0.42 0.50
Brookport Dem D' O.10 0.42 0.14 0.23

dJoppe Power Plant E 0.15 0.38 0.14 0.25
Undsay Lake F 0.14 0.34 0.15 0.53
Ook Glenn Lake G 1.98 0.10 0.17 0.16

' Ohio River, opposite the plant outflow.
' Ohio River, near the plant outflow

j ' Ohio River,7 rniles upstroom from plent.
' dOhio River, 5 miles downstroom, at Joppe, llL

Source: Allied Chemical Company, ' Responses to NRC Site Visit information
Requests," May 27,1983.

I

I
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Table 4.17.' Annual average fluoride content (ppm) of mud semplea
taken in the region of the Allied Chemical Company plant

'

Location 1979 1980 1981 1982
station

Lamb Farm A 2.5 9.25 10.6 10.5
TVA 8' 8.5 23.2 34.9 51.5
Plant sitwverflow C* 18.5 3762 103.2 137.5
Brookport Dam D' 23.8 34.9 20.1 46.8

dJoppa Power Plant E 33.8 76.1 88.3 109.5
Lindsay Lake F 2.8 8.3 4.2 8.2
Oak Glenn Lake G 2.5 8.0 3.1 24.7

' Ohio River, opposite the plant outflow.
' Ohio River, near the plant outflow.
' Ohio River. 7 miles upstream from plant.
' Ohio River. 5 miles downstream, at Joppa, lit.
Source: Allied Chemscal Company, " Responses to NRC Site Visit Infor-

mation Requests." May 27.1983.

Soil and vegetation monitoring. Soil and vegetation samples are collected semiannually at the
off-site locations identified in Fig. 4.2 and analyzed for fluoride content. The annual average
concentrations for the years 1979-1982 are shown in Tables 4.18 and 4.19 for soil and
vegetation, respectively. On the basis of these results, there appears to be a slight upward trend in

fluoride content of soil or vegetation at these off-site sampling locations. However, similar ranges
of fluoride concentrations were observed in both soil and vegetation samples analyzed in the years
1968-1973. Thus, a long-term change in fluoride concentrations is not indicated for the off-site
locations, but fluoride sampling should continue.

4.1.3 Mitigating Measures

The radiological monitoring programs that have been established for the Allied facility at Metropolis,

are needed to measure the impacts of plant emissions and effluents on the environment during
normal plant operations or following an accident situation. The analysis in Sect. 4.2.5 does not
indicate any serious radological impact on nearby residents or the regional population. However,
the staff is r:oncerned about an upward trend in the uranium concentrations in off-site soil and

vegetation samples (Sect. 4.1.2.1) because of the potential for radological exposure through the
ingestion pathway. The applicant has not provided an explanation for the increasing uranium
concentrations. The applicant's monitoring data do not provide any pattom to show that these
uranium concentrations result from operation of the UFe conversion facility. The staff's review of

sexisting documentation .s indicates that the nearby Paducah Gaseous Diffusion Plant currently does
not significantly contribute to uranium deposition in the area. Some of the applicant's data indicate
that the upward trend in uranium cnncentrations in the environment may result from sources

1

outside the immodate area. It is also possible that changes in sampling technique and/or analytical
procedures introduced a discontinuity in some of the monitoring results. Therefore, the staff will
require the applicant to investigate the cause of the upward trend in uranium concentrations in on-

and off-site soil and vegetation and to propose what, if any, corrective action by Allied is necessary
to stop the trend.

_ _
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Table 4.18. Annael everage concentrations of fluoride in off-site
soil semples for the years 1979-1982

Annual average fluonde
Sampling concentration, ppm

|
Location station |

1979 1980 1981 1982 l
_

Lamb Farm No.1 <2.5 11.0 6.9 12.6
Bnbeker Farm No.2 <2.5 7.6 4.6 7.7
Texaco Station No.3 3.7 54.6 6.9 17.7
lilinois Power No.4 3.3 8.4 3.8 9.0

Equipment Station

Reineking Property No.5 2.9 10.3 7.6 15.4
Metropolis Arport No.6 <2.5 5.4 6.5 10.7
Maple Grove School No.7 <2.5 7.3 4.4 10.3
Annual Average 2.8 15.0 5.9 12.0

Source: AP ad Chencal Company, " Allied Chemmel Application for
Renewal os Source Meterial License SU6-526. Docket 40-3392, UFe
Conversion Plant," Metropolis, M., July 1982.

Allied Chemmal Company, " Responses to NRC Site Veit Information
Requests,' May 27,1983.

Table 4.19. Annuel everage concentrations of fluoride in off-site
vegetation semples for the yeere 1979-1982

Annual average fluoride
Samphng concentration, ppm

Locaten station
1979 1980 1981 1982

Lamb Farm No.1 <4 9.1 7.3 15.2
Brubaker Farm No.2 <4 13.6 7.5 8.2
Texaco Station No.3 <4 8.6 7.2 8.74

lilinois Power No.4 <4 16.2 6.0 8.4
Reineking Property No. 5 <4 5.3 5.8 6.4
Metropolis Airport No. 6 <4 13.4 6.9 8.5
Maple Grove School No.7 5 8.9 7.4 6.6
Annual average <4 10.7 6.9 8.9

Source: Allied Chencal Company, 'Amed Chencel Apphcation for
Renewal of Source Meterial License SUS-526, Docket 40-3392, UFe

; Conversinn Plant," Metropolis, M., July 1982.
Amed Chencal Company. "ReJponses to NRC Site Visit Information

Requests," May 27,1983.
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l
There is a potential to accumulate uranium in the soil of the liquid effluent drainage ditch. Such an
accumulation could require removal of the sediments during decommissioning and dsposal under!

prescribed conditions. To characterize the radio |o ic,6 nature of the sediments and enable betterv

| planning for their future disposal, the staff will require the applicant to expand the existing
monitoring program to include sampling for uranium in the soil (or sedment) at several locations (at
least two) along the drainage ditch.

As discussed in Sect. 4.1.2.1, results from environmental TLD badges suggest that direct radiation
at nearby residences may be elevated above background. Direct gamma radiation is currently not
monitored at these locations. To ensure compliance with 40 CFR Part 190, Allied will be required
to measure direct gamma dose rates at appropriate off-site locations, such as the nearest
residences to the northeast and the hotel to the east.,

The nonradiological program shows that aqueous effluents from the Allied Chemical site are within
NPDES limits. Therefore, the current monitoring program at the Allied facility for aqueous effluents

I is adequate. Because no significant impacts on aquatic life are likely to result from routine operation
(Sect. 4.2.4.2), no mitigation associated with the proposed action is necessary.

Because no significant nonradological impact to the terrestrial environment is expected to occur
daring the license renewal period (Sect. 4.2.4.1), no mitigation associated with the proposed action
is currently necessary. Generally, the terrestrial monitoring program is considered adequate to
identify the impacts of plant operation and should be continued. However, the fluoride
concentration in the sedment at the effluent outflow to the Ohio River (Station C, Table 4.17)
indicates that fluoride may also be accumulating in the sedmonts in the effluent drainage 6tch. As
dscussed above for uranium, fluoride in the ditch sedmonts may require their removal and disposal
under prescribed condtions at the end of the plant life. Fluoride analyses would help to characterize
the sediments and ensure their proper disposal during decommissioning. Therefore, the staff will
require the applicait to include sampling for fluoride in the sediment at several (at least two)
locations along the drainage ditch.

4.2 DIRECT EFFECTS AND THEIR SIGNIFICANCE

4.2.1 Air Quality

| Normal operation of Allied's UFe Conversion Plant is not expected to have any significant off-site

| effect on nonradiological air quality parameters. Elevated fluories concentrations have been detected
j in air samples on the plant site as a result of HF emissions from the UFe production buildng. Thccc

fluoride concentrations, which are less than the air quality standard set by the ctate of Kentucky
I (Sect. 4.1.2.2), will be even less at off-site radences.
4

There may also be noticeable off-site odors because of the storage and use of several other volatile
acids and solvents, but concentrations of noxious gases are not expected to be harmful to nearby
residents.

i

i 4.2.2 Land Use

Operation of the Allied plant has had no adverse effects on land use in the past, and there are no
plans to expand the facility. Therefore, no additional rnpacts on land use, historical sites, or

|
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floodploms and wetlands wdl result from iconse renewal Any proposal to expand the fenced aree

{ of the fachty during the imense renewal period wiu necessitate an environmental evaluation of land
: use impacts (see Sect.1.2).

:
1 4.2.3 Water
;

i. Direct effects on surface waters are mmemized by the requirements of the NPDES permit as
j specified by the Xhnois Environmental Protection Agency. Allied Chemeal is in complance with

.

| these requirements (Sects. 3.5.1 and 4.1.2).

4.2.4 Ecological
,

I 4.2.4.1 Terrestrial

Before construction of the UFe facility, much of the site was used for farmmg. With the exception
,
'

of an 80-he (200-acre) plot of land along the Ohio River currently used for grain production and the

| 22 ha (54 acres) used for plant operations, most of the 349-he (862-acre) site has reverted to
,.

second-growth hwdwood forest. This change in land use has probably had a beneficial effect on
the wildlife in the area by provedng food and cover for a variety of ep.c. nar== no mainr

; expansion of existing fachties is planned, there win be no construction-related wnpocts. F .,

j any proposed expension of the fenced aree dunng the license renewal period wiu require additional
! evaluation of terrestrial impacts No soH erosion or excessive noise caused by traffic or plant
{ operation was noted dunng the staff's visit to the site. No threatened or endangered apac= are<

i known to frequent the ares (Sect. 3.7.3), and none should be affected by contmuod plant
I

; operation.
;

,

The primary potentiel for impact on terrestrial biota from operation of the ANied facety .is
j associated with release of gessous effluents, includmg HF, SOz, and NHa. The effects of these

|>

{ effluents on terrestrial biota were evaluated and presented in detail in the EIA propered by the staff
'<

! for hcense renewal in 1977.7 it was concluded that operation of the fschty would result in no
! adverse impact on terrestrial biota or people near the AHied plent.7 The present application for

| renewal of the bcense involves no increses in scope of the current authorization (Sect. 1.2).
1 Furthermore, fluondo ion (F-) concentrations in air, soil, and vegetation resultmg from HF emaessons
j have been consistently t>c'ow those whch may result in adverse effects. Therefore, no impacts to :

terrestrial biota are expected from contmuod operation of the fechty. Rae=u== fluoride adversely
sffects vegetation at reletNely low ambent concentrations and accumulation of relatively high
fluoride concentrations by forage crops are potentisNy horardous to livestock,' the staff requires
that the monitoring of fluonde in air, soH, and vegetation be contmuod (Sect. 4.1.2).

The staff has analyzed the appm.a :t s Aoride monitoring program and results .2 in relation tot

distance, direction, and meteorologmal conditions. A review of the 'est four years of date does not
show any potentially damagmg cuncontretens of fluonde as a result of plant aeborne rolesses.
Although tfm range of values at aH sampling stations is relatively emeu, the highest concentrations
of flucride in vegetation off-site are located at semple statione 1, 2, 4, and 6 Fig. 4.2). This '

pottern of issuh is pnersey consistent with the meteorological conditions of the site and vicinity!

'

(Sect. 3.2.3). 8eset on disperson coefficients (X/Q calculated by the stoff, the monimum
concentration of (Atm.e potutents is expected to occur et about 1200 to 1000 m (0.75 to

I :

_ _ _ _ _ _ _ _ _ _ _. __ . .. -_ __ _ . . _ _ _ . _ _ _ _ _ _ _ _ _
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.i
1 mile) north-northeast of the facility. Although no segrwficant concentration of fluorides has been j;

! found in this area in recent years, the apphcont wiu continue to monitor the fluonde in the air at - '

{ sample site No. 6, located about 1900 m (1.2 miles) north-northeast of the facility. On the I

: basis of this evaluation of the applicant's morutonng results, the staff does not find it necessary to

j alter the location of the existing fluoride monitoring sites. If the applicant would propose to increses i

the scope of operations at the facshty resultmg in greater roleeses of HF, an environmental impact
evaluation of potential fluonde incrosses in air, soil, and vegetation would be required. .R

4

]
.

i 4.2.4.2 Aquetic '*

|

No construction-related impacts are considered har=== the plant is currently operating and no
maior expanoson of facsimos is planned at this time. If exponeson of the plant or its operations is

; proposed during the licenoeg penod, an evaluation of environmental impacts on aquatic biota would
' be required.
'

The discharge ditch does not normany contain flowmg water from sources other then the plant

j outfau. Therefore, it is not considered to represent aquatic helatet in this appraisel. The quantity of
.

3j water discharged from Anied's facility [0.18 m /s (6.3 cfs)] is insegnaticant compared with the |

) 3average ' low of the Ohio River (7,363 m /s (260,000 cfs)]. Mnroover, this discharge ,

3

' x h[|
constitutes only about 0.02% of the river's lowest flow on record of 425 m /s (160,000 cfs).,

! Under such conditions, the contamments decharged would not be detectable with current methode

| of analysis after moderate mixing in the rhier, in addition, fluoride levels meneured above and below f4,
{ the outfall are almost identical (Table 4.16). Finally, no ' waste heet is discharged in the Equid [ "]'

effluent.
|

'

) Although the Ohio River is a highly turbed system, periodic additions of sediments from the h,|l discharge ditch probably have some detrimental influence on the biota in a restricted ares. Thus,
.

j benthic macroinvertebrate communsties cf the predommently sandy subetrates along the shore "

{. could be modlfied, phytoplankton production could be reduced by decrossed Eght penetration, and

| rooplankton could be affected by the r.h.,e phytoplankton production.

| In concedering these factors, the staff concludes that the impact of the Alued facitty is hkely >

j confined to the effluent mixing zone, which constitutes a very small area of the Ohio River, at the

; discharge point. Very few, if any, organisms are expected to show acutely toxic reactions, because ,

| of the relatively low levels of chemical rolesses and the rapid duution of the effluent with river '

! water, Any chronica 5y toxic effects would Nkewise be minimal because of dilution. Some attation hj,

may occur in a restricted ares, largely due to sediment loedng of the discharge ditch by runoff gj
( water. However, the river sedlments are probably disturbed during flood events, and the potutents 1'i1

1, from the plant effluent are not expected to budd up to a serious level at the decharge point.
'

;

I

; Except for a ames ares compriemg the effluent mixing zone, the staff concludes that the operation '

I of the Auled feedity has had no significant impacts on any equatic environmente.

4.2.s nedlesseleelimposte
,

The radological impacts of the Aaled UF Conversion Plant were acesseed by ceiculedne the
maximum dose to the indvidual eving at the nearest residence and to the lacel populadon Nng
withen an 804m (60-meel redus of the plant site.

,

I
i
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! ,s~s .: ,.\ Except where spedfied, the term'' Jose" es roterred to in this report is actusty a 50-year dose
commitment fcr khtwnel exposures-that N. the total does to the reference orgen that will[ '

* ,' , a accrun from .one year of intake of radionuchdes during the remeenmg lifetime (50 years) of the>

'|' indmdual it was assumed that the indmdual spends 80% of his time at the reference location and
i

that none of tt.e food consumed is produced at the site because there is no vegetable garden. They

dose reflects tne annual rolesee of radiorwu== from the comixned effluents. Where possible, site-
specific data era used for estimating dose. ,

b

4.2.5.1 Dooes frora sirborne roleseos ' ' i
i | ErrW;ns from buesdmg exhaust stacks are motstored continuously, and the average annual reloose

( retos for uransum (in Wograms) over ttie ixatiod 1979 through 1982 are shown in Tables 2.3 and
'

#

2.4. These release rates are used td estirr' ate' the dose to the local population (withm an 80-km1

(50-mile) radius of the plant site). Thie Wurmentad release rates for the uranium lootopes and for
22eNa ,and Th (not routmely monitored). lung cieerence (solubety) clamaa=, and particle siae shown230

.

', in Table 4.20 are based on moneurements made at the site of the neerest residence .2ts

(Sect. 4.1.2).3 ,

(, y :

'N,
Table 4.20. Estimetod annual sweege rolenes of redienus. mise

t in the steek ofnuents of the Auled Chemleel Cr; ne'

UFe Conwereien Ms

Raleed rate WCl/ year)"
nesenucede*

i

| Class D " $ Ones W Ones Y

Re it. x 108888

88*Th h e.e x 108

88'u 6.3 x 10' 3.4 d 10' 1.6 x 10"
'

' i

88iJ 3.1 x 10
k|

8 1.7 'x 108
'

7.5 x 108
8880 6.3 x 10' 3.4 x 10' 1.8 x 10*

''

'Roleseos of natural uranium were measured between 1979
and 1ba2. - g e

"RelUw rotes in tem.4 4 lung einerence eleseos lectubetyl ,

were e ame.ad from redonuande analysis et the nearest residenes
'

Releases of aseRe ind 88'fh Ewe not measured in the steek
effluents but were estimated on the basis of date obtained at the
nearest residence. ,

.

The nearest residence le shout 422 m (1380 ft) NE of the reisees steoks. At this point, a
"i continuous air sempler morwtors the concentration of radionucidos in the air. In addition, the AMAD

of the aerosol dletnhution le snelysed.: Simuisted lung fluid solubety tests are'aiso run to determine

the roepiratory cinerence cleos (0, W, or Y) for uranium.' This determination is booed on the lung
model for inhaled particles proposed by the teelt troup of the Intemational Commiselon on

| Radiological Protection.''" As previously mentioned in Sect. 4.1.2.1, the saefh is soeumed to be
I\ 100% solubety cines Y and the 22eMa le soeumed to be 100% cines W in accordance with

!

!

.
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recommendations in iCRP Publication 30. The " site-specific" data for the nearest residence are
* shown in Table 4.8 r.nd are used to determine the dose to the maximum exposed individual.

Population doses were estimated using the AIRDOS-EPA computer code.12 The methodology isN

i desgned to estimate (1) the rates of deposition on ground surfaces; (2) ground surface
/ contaminations; (3) intake rates via inhalation of air and ingestion of meat, milk, and vegetables;

,

and (4)' radiation doses to man from the airbome releases of radionuclides. The highest estimated

h| doses to the individual residing nearby and to the population living within an 80-km (50-mile) radius

_9 of the site can be calculated with the code.
O

Meteorological dispersion factors, x/O, were estimated using the Gaussian plume model and
diffusion coefficients for Pasquill-type turbulence.'3 '' The X/O values are summarized in;

i

[' Appendix A. Because the actual concentrations of radionuclides in air are obtained by
' ' ' measurenent at the site of the maximum-exposed individual, the meteorological dispersion and

dilution salues are used only to determine the concentration of airborne radionuclides to which the

,y local population is exposed.

Radionuclide concentrations in meat, mMk, and vegetables consumed by man are estimated by
, '' ; coup 6ng the output of the atmospheric transport models with NRC Regulatory Guide 1.109.ts

Sinca on-site meteorological measurements are not made, the average windspeed data for each
directional segment and for each stability class are based on weather station data collected during

,

the years 1960-1964 at nearby Paducah, Kentucky. Other parameters used in the dosei*
,,

calculations are given in Appendix A.

0
'

Dose to the mulmally exposed individual

The 50-year dose commitments to the maximally exposed individual living at the nearest residence

(422 m NE of the plant site) frcm the UFe conversion plant airborne effluents are shown in Table
4.21. The total-body dose of 0.6 millirem reculted almost entirely from the inhalation (99%)
pathway. Most of the total-body dose was due to the 23sU (43%) and 234U (49%) released (see

Table 4.22).

234The highest organ dose of 6.4 millirem was to the bone and resulted about equally from the U

(49%) and 23sU (44%), primarily via the inhalation pathway. The dose to the lungs of about
234 23s

,? 4.7 millirem was due almost entirely from the inhalation of U (50%) and u (47%).
'

i

| The total-body and organ doses are well below 500 millirem / year to the total body, gonads, and
j bone marrow; 3000 millirem / year to the bone; and 1500 millirem / year to the other organs

(designated in or derived from NRC regulations in 10 CFR Part 20). When the doses are
compared to the Environmental Protection Agency (EPA) standards for the uranium fuel cycle
facilities (40 CFR Part 190), the total-body dose is only about 2% of the limit of

,

( 25 millirem / year. The hghest organ dose of 6.4 millirem to the bone is about 25% of the
applicable EPA standard of 25 millirem / year while the lung dose of 4.7 millirem is about 20% of
the standard. As mentioned in Sect. 4.2.5, based on information from the apphcant, the nearest
residents do not produce any of the food they consume at the point of the reference location and,
thus, ingestion pathway was not considered a valid exposure pathway. The total doses which
would result from producing all of their food locally are shown in footnote d of Table 4.21.
Additionally, in order to estimate the doses as realistically as possible, it was assumed that the

. . .
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Table 4.21. Fifty-year does commitments * to the maximum exposed individual
; at the nearest residence"from the airborne effluents cf the
1 Allied Chemical Company UFs Conversion Plant

Does (milErem)
Pathway

Total body Bone Lungs Kidney

immersion in air 2.0 x 10-7 2.7 x 10-7 1.9 x 10-7 1.8 x 10-7 |
Exposure to surface 4.9 x 10-8 6.5 x 10-8 4.0 x 10-8 4.1 x 10-8
Inhalation' 6.2 x 10-' 6.4 4.7 1.3
Ingestion #

Total 6.2 x 10-' 6.4 4.7 1,3

' Fifty-year dose commitment from the intake of radionuclides resultmg from one
year of plant operation.

*Neerest reeadence is approximately 422 m NE of the plant site.
3* Based on an inhalation rate of 8000 m / year.

"Since the resident did not have a garden nor produce milk or beef at this site,
the ingestion pathway was not considered valid, and the dose was not included. Had
the ingestion dose (based on the assumption that aI food consumed is produced at
the reference location) been irdniad, the total dose would be as fogows: total body,
1.9 migirem; bone, 21.6 migirem; lungs, 4.8 migirem; and ludney, 4.5 milirem.
The ingestion doses are based on maximum irtake rates for adults of 280 kg/ year
of vegetables, 310 L/ year of milk, and 110 kg/yeer of meet (NRC Regulatory
Guide 1.109).

l Table 4.22. Mejor contributions (in percent) to does to
the neerest resident from the airborne offluents of the

. Allied Chemical Company UFe Commelon Plant

Percentage contnbution to dose
Radionuclide

. Total body Bone Lungs 10dney

22sRa 1.3 1.3 0.2 <0.1
23% 4.4 3.24 1.6 <0.1,

|
23sU 48.8 49.1 50.3 51.9
2ssU 2.3 2.3 0.9 2.2 '

23eu 43.2 44.0 47.0 45.9

I

i ' residence time of the maximum exposed mdnndual at the reference location was 80%. Where site-

| specific information was not available, assumptions that would tend to maximize the dose were
- used in the calculations.

If the parameters for ttxt (ilculations of exposure to the nearest resident change dunng the
license renewal penod, de NRC shall be informed and the applicant will provide revised
calculations.

In the staff's analyses for the issuance of Amendment No. 4 to the current heense, it was
concluded that the nearby DOE Paducah Gaseous Diffuseon Plant (PGDP) might 'ontnbute about

. . _ - _ _ . . . . _ _ _ _ . _ .--_ - - _ _ .
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14% of the total environmental uranium concentrations in the air at the nearest resident to the-

Allied facility and about 7% of the radiological dose to the lung of the resident.8 However, since
I then, the UFe conversion facility at the DOE plant has been shut down, and uranium emissions in

1979 were only about 0.02 Ci (ref. 6) as compared to about 0.9 Ci used in the staff's earlier
'

analysis. With this reduction in uranium emessions and the fact that the average alpha activity in
samples taken north and east of the PGDP in 1979 was about 4x 10-is pCi/mL
(4 x 10-8 pCi/L), which is less than the concentrations near the Allied facility, the staff
believes that the PGDP does not now measurably contribute to the rachoactivity near the Allied
facility. The staff had also previously concluded that TVA's Shawnee Steam Plant across the river
from the Allied site contributed less than 1% of the alpha activity at the nearest resedence.s

As indicated in Sect. 4.1, upward trends in the uranium concentrations in water, sechment, soil,
and vegetation samples at on-site and off-site locations are cause for some concern. Based on the
findings in the preceding paragraph, the staff does not expect that the environmental monitoring
data obtained near the Allied facility is significantly compiocated by radioactive emissions from the+

PGDP or the Shawnee Plant. Nevertheless, enough informatinn is not presently available to attribute

solely to Allied the observed increases in uranium concentrations in the environment (sometimes at
locations as great as 8 km (5 miles) from the Allied facility]. Additional monitoring will, therefore,
be required to assist in the evaluation of the past monitoring results (Sect. 4.1).

Doses to the population within 80 km of the plant site

The 1980 population within an 80-km (50-mile) radius of the plant site is shown in Tables 3.2 and
3.3. Almost 500,000 persons live within this area. The population dose commitments from the
routine annual releases of radionuclides (Table 4.20) are shown in Table 4.23. The total-body dose

4of 7.6 man-rem is only about 0.014% of the population dose of 5.3 x 10 man-rem resulting
from the natural background radiatkwi dose rate of 106 millirem / year.

Tobie 4.23. Fifty-year dose commitments * from the airborne
effluents to the population"living within 80 km of the

AIIIed Chemical Company UFe Conversion Plant

Does (men-rom)
Pathway

,

| Total body Bone Lungs 10dney

immersion in mir 4.9 x 10-7 6.6 x 10-7 4.3 x 10-7 4.5 x 10-7
Exposure to surface 5.5 x 10-2 6.9 x 10-2 4.3 x 10-2 4.6 x 10-2
Inhalation * 1.4 1.5 x 10' 3.0 1.1 x 10'

d'ingestion 6.1 8.2 x 10' 1.7 x 10' 2.0 x 10-'

, T tal 7.6 9.7 x 10' 2.0 x 10' 1.1 x 10'
| -

| 'rifty-yeer dose commstment from the intake of redorwrwe== reeuleng from one -
year of plant operation.

*Besed on the 1980 aa-"- - of 500,00L persons ~
'

,

3'Beeed on an inholecon rate of 8000 m / year.
dBased 'on an averego intake rete for adults of 103 kg/ year of u i

m

110 L/ year of mik, and 95 kg/ year of meet (NRC Regulatory Guide 1.109).

!

-
-
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4.2.5.2 Doses from aqueous releases

The methodology used for calculating the 50-year dose commitments to man from the release of
radionuclides to the aquatic environment is described in detail in ref.16. Three exposure pathways
are considered in dose determination: water ingestion, fish ingestion. ard sWwsbn in water
(swimming). Internal and external dose conversion factors are discussed in Appeisdix A. The dietary

intake rates are found in Regulatory Guide 1.109 (Appendix A, Table A.3). The release rates and
concentrations of radionuclides after mixing with the Ohio River below the plant discharge are
shown in Tab s 4.24.

Table 4.24. Annual average radionuclide release rate"
in the Allied Chemical Company plant liquid effluents

and concentrations of radionuclides in the
; Ohio River * near the plant site

Concentration in* * ' **
Radionuc5 des the Oh'io River

( Cl/ year) 8( Ci/cm )

22sRa 4.22 x 10 1.8 x 10-''8

2% 2.80 x 10* 1.2 x 10-'8i

28'U 9.29 x 10s 3.9 x 10-12
assu 4.25 x 10* 1.8 x 10-'8
23sU 9.23 x 10 3.9 x 10-125

;

* Based on annual release rates for the years '

1979-1982 in Asied Chemcal Company, " Application for
Renewa: of Source Mate.ial bconse UF, Conversion Plant,,

| SU8-526. Docke? 40-3392," Metropolis, Hl., July 1982;
and in Alied Chemical Company " Responses to NRC Site,

Visit Information Requests," May 27,1983.

( * Annual average flow at the plant site is 2.37 x 10"
8j cm / year.

12' Average discharge rate of effluent is 5.63 x 10
3cm / year.

I

Dose to the maximally exposed individual

The 50-year dose commitments for indhnduals exposed to various aquatic pathways associated
with the Ohio River are shown in Table 4.25. Of the total-body dose of only 0.004 millirem, 76%

234is due to the ingestion of water. Most of the doses were due to U (50%) and 23eV (47%).

AB of the estimated doses are so low as to be quite insagrwficant in contnbutmg to the individual
dose calculation. They are well below 500 minirem/ year to the total body, gonads, and bone
marrow; 3000 minirem/ year to the bone; and 1500 miHirem/ year to the ocher organs (designated
in or derived from NRC regulations in 10 CFR Part 20). Smlerly, the doses are smaR fractions of
the EPA standard of 25 millirem / year to the total body, 75 millirem / year to the thyroid, and 25
miuirem/ year to the other organs (40 CFR Part 190). The highest organ dose of 0.06 millirem to -

_ __ _ _ _ _ _ _ _ _ _ __
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l

Table 4.25. Maximum 50-year dose commitment from the use of the Ohio River
near the liquid effluent discharge of the Allied Chemical Company 'i

UFe Conversion Plant' |

Dose (millirem)
Pathway

Total body Bone Lungs Kidney

SubiT i.;un in water * 2.9 x 10-8 3.9 x 10-s .L6 x 10-s 2.4 x 10-a
Consumption of fish' 9.5 x 10-* 1.3 x 10-2 3.4 x 10-8 2.7 x 10-8
Consumption of water 3.2 x 10-8 4.3 x 10-2 9.8 x 10-8 9.2 x 10-8d

Total 4.2 x 10-8 5.6 x 10-2 1.3 x 10-* 1.2 x 10-2

' Assumes full mixing of the effluent discharge with the river.
* Assumes swrnmeng in the water 1% of the year.
' Assumes intake of 21 kg/ year of fish.
#Assumes intake of 730 L/ year of dnnlung water.

the bone is about 0.24% of the EPA standard. Additionally, the total-body dose of 0.00d millirem
is only 0.004% of the natural background dose (106 millirem / year) to an individual liviag in the
Metropolis area.

i Population dose commitments from liquid effluents

The nearest municipality downstream from the plant effluent discharge point which uses the Ohio
River water as a source of drinking water is Cairo, Illinois. The city, located approximately 47 km
(29 miles) downstream of the Allied plant, has a current population of 5900. If the concentration
of radionuclides in the river shown in Table 4.24 (thus ignoring any further downstream dilution) is
used, the total-body dose commitment to the population of Cairo is only about 0.025 man-rem.
This population dose is a very small percentage of the comparable dose of 625 man-rem from
natural background sources and thus would not noticeably add to the normal background dose.

4.3 INDIRECT EFFECTS AND THEIR SIGNIFICANCE

4.3.1 Socioeconomic Effects

As discussed in Sect. 3.3, employment at the Allied facility is not a major factor in the economy of
the Metropolis, Illinois, and Paducah, Kentucky, area. Neither continued operation nor
discontinuance would have a significant impact on socioeconomic conditions.

4.3.2 The Potential Effects of Accidents

The applicant has identified and analyzed a spectrum of accidents from probable rninor events to
unlikely major accidents. The " Metropolis Works Radiological Contingency Plan," which describes

procedures for minimizing and mitigating the potential impact of radiological accxients, was
approved by the NRC on March 24,1982.

Because the most likely radiological accident with potential off-site consequences also results in a
general hydrogen fluoride release, the plan is also applicable to nonredio|oyrA toxic gaseous release
accidents.

1

I
-

I
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4.3.2.1 Plant accidents involving radioactive materials .

I
Minor accidents invoiving radioactive material

All incomog uranium concentrate (nominally U 0 ) is received in 0.2-m3 (55-gal) drums. This3 8

sandlike material is sampled and weighed for inventory in a falling stream samphng system (excess
'

| sodium, if present, is removed in a countercurrent slurry system), reduced with ammonia, and
hydrofluoronated to UF (greensalt) solid (see Sect. 2.2.1). There is a possebility of spillage of low-4,

specific-activity solids in these processmg steps or from drummed concentrate during in-plant
'

i transport. No off-site consequences would be expected. Such spills are promptly collected and the
affected area decontaminated.

'
Accidents with potential off-site consequences

i

The UF is then fluorinated to UFe which may exist as a vapor, as a solid vapor mixture (e.g., in4

cold traps), or as a liquid-vapor mixture (e.g., in a cold-trap on its heating cycle, in still feed tanks,
i

in distillation columns, or in a product-cooling cylmder). Throughout the rest of the processmg, until
the final product cylmder has cooled to below 56 C (133 F) where the vapor pressure is one,

: atmosphere, a release of UFe vapor will occur if a breach of contamment occurs. The magnitude of
release depends on temperature and inventory, and the rate of release depends on defect size and,

; location.
i

The staff has reviewed normal inventory of all process vessels in the applicant's plant and findsi

; that only the still feed tanks (10 tons) approach the size of a nommal 14-ton product cylmder. '

] However, the potential for loss of UFe from the still feed tanks is much less than from the product
j cylinders because of their construction, fixed location, and isolation using block valves Therefore,

the staff chose to evaluate the potential consequences of accidents involvmg hot [93*C (200"F)]
product cylmders.;

| Although a large UFs release from a cylmder at the Allied facility is unlikely, such an accident
conceivabiy can occur. At least two such accidents have been recorded: one in 1977 at a French

j facility" and another in 1978 at the gaseous diffusson plant in Portsmouth, Ohio.1e The appbcont's

operating procedures (Sect. 2.2.1.8) make the catastrophic breach of a liquid UFs cylmder very
. unhkely; however, if such a rupture ever occurred, it would most likely happen inside the Feed
| Materials Building where all samping, weighmg, and vertical lifting take place. A cyhnder could

rupture if dropped during this indoor handhng. The cyhnders are not moved outside until poortioned
! on specially designed transport bugges. Once outside, the cyhnders remam on the buggies, without
| any further handhng, until the UFe has cooled and solidified The most plausible accident scenano
i resulting in a rupture while outside would be that of a passmg vehicle striking a liquid cyhnder on
i the outdoor storage pad. This potential outdoor release could result in severe off-site exposures,

and its consequences are described in detail below An indoor release'is expected to result in
smaller off-site impacts and, because a calculation of exposures resultog from such a release would

[ be highly speculative and uncertain, its consequ6nces are described in more general terms.
4

For the outdoor release asemenment, the staff chose a sceneno samilar to the accident that occurred
i

at the gaseous diffuseon plant in Portsmouth, Ohio. That meident involved the rupture of a filled
liquid 14-ton cyhnder in an outdoor storage aree.. The amdant was caused by the failure of a

.

stradise carrier, which allowed the cylinder to drop about 20 to 25 cm (8 to 10 in.) and rupture

.

1
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below the liquid level. As a result, approximately 9500 kg of UFe (equivalent to 6400 kg of natural
urarwom) were released in less than 5 min. On the basis of the amount of UFs remamg in the

- cylinder afterwards and the quantities of uranium either recovered or released via a drainage ditch,
it was estimated that about 4800 kg of uranium was dispersed in the air. A release of this
magnitude could be expected at Allied if a liquid cylinder in the outdoor storage area was struck )

and ruptured by a passing vehicle.

| To conservatively assess the effects of such a release at Allied, the accident is assumed to occur
under adverse meteorological conditons including an F type of atmospheric stability and a light'

wind blowing at 1 m/s. With a ground-level release and a dilution effect caused by building wake
' turbulence, the X/O at the nearest residence in the predominant wind direction (about 420 m

away) is 1 x 10~3 s/m . According to meteorological data collected at the Metropolis Airport, the
~

3

wind blows in this direction about 14% of the time. If these atmospheric conditions were all in
effect at the time of release, uranium and HF could move downwind in a narrow, unwavering
plume. The plume would be a dense white cloud wtuch would be twghly visible at the nearest
residence during the day. The average concentrations of uratwum and HF as the plume passes
through this location would be 1.6 x 10* mg/m and 5.3 x 10 mg/m , respectively. Because HF8 8 3

,

is a corrosive vapor that causes severe respiratory discomfort, a person would naturally try to
escape from the plume if at all possible; however, if someone could not escape, exposure to these

high concentrations for even a short period might cause a fatality. For HF, the level recognized to

f' be dangerous to life for brief exposures is 40 mg/m (ref.19), and exposure to 100 mg/m of HF3 8

! for 1 min is considered epidemiologically segrvficant.2o Thus, exposure to the calculated HF

; concentration at the nearest residence for less than 1 min ,could be fatal. Exposures to the plume
for less than a minute could also result in a fatal urarwum intake of 160 mg.21

For the indoor release scenano, it is postulated that a filled liquid UFe cyhnder is dropped and
ruptured during crane transfer from the loading station to the weigh cart. This transfer is made in a

8room estimated by Allied to have a volume of 3400 m with severel openings to the main building
i Over a period of minutes, depending on defect size, a large volume of liquid UFe muld escape
i from the cyhnder with some porton flashing to vapor. Forced ventilation is shut off at the time of

cyhnder rupture according to emergency planrung procedures, and plant operations are generally
conducted with the doors closed. Therefore, most of the ges released from the accident is
expected to be initially contained indoors and principally in the loading room. This UFe gas, which
could be extremely dense, will mix and react with available water vapor, forming HF gas and
particulate UO F . Under typical indoor air conditions, such as a temperature of 20"C (68T) and22

350% relative humidity'(8.8 g/m of water vapor), relatively small amounts of water vapor would
probably limit this reaction, and much of the gas is expected to remain UFe. The HF and UFe gases
and some of the particulate UO F2 2 wiH begin to seep outdoors and/or sprood from the cyhnder-'
loading room into other parts of the main building Additional quantities of UO F2 and HF wiu be
formed as the UFe reacts with water vapor in the rest of the building and with moisture entering
the building by natural air exchange. The portion of spsNed liquid UFe that did not vaponze would
cool and solidify on the floor.

Because of the containment provided by the building, the staff believes that most th No endoor
releases would result in smauer off-site exposures then the outdoor eradarit desenbod above. With

'' forced ventilation shut off, building air exchange to the outside environment win occur slowly with a

!

.I,

!- |
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;

cornplete air changeout possibly requiring hours, depending on atmospheric conditions and how
well the plant is closed up. During this time, most of the UO F2 2 would deposit on the floors and
other surfaces inside the building. Some of the UFe gas will condense, forming an airborne
particulate which will also settle indoors. Neve-0..5.6, some of the UFe and UO F and most of22
the HF would escape outside, but the cloud would exit the L*.=ilding through many different
openings. It is highly unlikely that the wind direction, wind speed, and atmospheric stab 6ty would
remain constant during this slow, diffuse release. Consequently, UO F and HF would be expected22
to pass through a larger downwnd area but in much less concentration than the narrow,
unwavering plume resulting from the postulated outdoor accident. ;

it must be emphasized that the probability of such accidents is very low and that the hazards and; i

risks of a large UFe spill at Allied are not uncommon to the operation of other large chemical
plants. This plant has been converting uraruum to UFe ince 1958, except for a penod from 1964s

to 1968. Allied has only expenenced one substantial UFe piH, and it occurred in 1968 when 43 kgs

of liquid UFe leaked indoors as a result of a valve falure in the distiHation section. No off-site impact
was detected. Nevertheless, history has shown that masssve releases can and do occur. The
potential consequences of such a release outside at AHied are clearly unacceptable and the off-site
impacts of a comparable indoor release, although less, are not wen defined. Therefore, the NRC wiH

closely examine Allied's handhng of liquid UFs cylmders as weg as their absty to mitigate off-site
consequences of a large UFs pill.s .

:

Conditions for handing liquid cyhnders wiH then be mcorporated by amendment into Allied's
renewed license in order to further reduce the likehhood of such a release.

4.3.2.2 Plant accidents involving nonradioactive material

The plant consumes relatively large quantities of chemicals annually (Table 2.1). Potassium befluonde

and hydrated lime have no hazard connotations, and laboratory chemicals (not listed in Table 2.1)
are bought and used in small quantities which provide no off-site risks.

Sulfuric acid and potasssum hydroxide are corrosive hquids which, if spilled, can cause on-site
problems until neutralized and cleaned up. There is no potential for such spills causare off-site
consequences.

Both hydrogen and anhydrous ammonsa stored on-site as hquids can be classsfied as hazardous as
; well as fluorine gas produced on-site to convert UF4 to UFe. The potential consequences of
I accidents with these materials is discussed below.

'
HF

Anhydrous HF is a colorless corrosive liquid widely used in industrial processes its boHing point of
19.4*C (67*F) makes any plant reisese at ambeent conditions below this temperature of negligible
consequence off-site. At Metropolis, HF is stored in three tanks, two of 144,000 4 capecsty and
one of 132,000-lb capacity. Incommg HF is traneferred from railroad tank cars into these tanks
using pressurized nitrogen at 35 psig. The storage tanks are bermed to contain moderate spiHs. In

the opruon of the staff, no catastrophic failure of tankage or tank cars can be expected. Leeking
valves or transfer line failure are postulated to be the worst credible acr*iarit if such an accident
occurred at 26.7*C (80"F), 6% of the HF rolessed would flesh to vapor. To approach the potential

-. . .. _ _ _ _ _ - __ ____ __
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consequences of the UFs accident, the release rate would have to be over 163 kg (360 lb)/ min
or about 0.17 m8 (45 gal) per minute. This rate is not possbie through the valves or transfer
line at 35 psig, so the postulated UFsaccident is also the worst HF release accident. I

|
Four criteria have been selected to gauge the environmental effects of accidental releases of HF. 1

These are as follows:
|

1. air concentrations not exceedmg 0.25 mg/m (0.3 ppm), which is in the range where
exposures of the order of 1 h can cause damage to vegetation;22i

| 2. concentrations up to 2 mg/m8 (2.5 ppm), which is the threshold limit value for an 8-h work
! day recommended by the American Conference of Governmental Hygienists;23

3. concentrations up to 7 mg/m3 (8.5 ppm), which is the emergency exposure limit for 60 min
recommended by tt.e National Academy of Sciences;24and

34. concentrations not exceedmg 40 mg/m (50 ppm), which is extremely dangerous for even very
short exposures."

,

Experimental data and occupational experience indicate that man is susceptible to irritation from
gaseous HF. At 10 mg/m , the mucosa are irritated; at 26 mg/m , the severity of the irritation3

| increases; at 100 mg/m , a stingmg sensation of the skin is added, and other irritations are so8

severe as to make exposure for more than 1 min intolerable. For this reason, it is unlikely that
persons able to escape would remam in the toxic cloud for any length of time.

.

As previously mentioned (Sect. 4.3.2.1), an HF concentration of 5.3 x 10 mg/m was calculated8 3

! at the distance of the nearest ressdence, and an mdividual exposed to this and much smaller
concentrations will make every effort to flee. Even at low concentrations, the UO F forms a dense

-

22
; white cloud, and avoedence is possible The effective plume width is about 40 m (127 ft), so only
j tens of seconds are required for escape; however, a nonambulatory indmdual would be at severe
| health risk.
.

! In addrtion to risk to indmduals, several hundred acres might suffer verymg degrees of damage to
| replaceable vegetation.

| The staff emphasizes that, while credible, the accadent described above is extremely unlikely in view
of the precautions used in UF, transfer anri mitigation measures available to interrupt rolesse after3

! initiation. The total reloose may be only a fraction of that postulated.

!

j NH3

Ammonse is a colorless gas easily liquified under pressure. Its boilmg point of -33.4*C (-28"F)
makes it much more volatile than HF. It is widely used in industry, and hundreds of thousands of
tons are used annually as fortshzer. It is transferred to and stored on-site in a menner swniler to that,

i desenbod above for HF.

|- The staff has chosen for analyses an accident involvmg leelung valves or transfer line breekage since
j no catastrophic tankage failure appears credible

For comparative purposes, the staff hos used the same accident conditions needed to make the HFi

leak comparable to the UF, rolesse case. For NH , about 20% fleshes to vapor so the rolesse rate3

becomes about 50 kg (110 lb) per mmute or about 0.06 m (14 gel) per minute.8

i
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3At the nearest ressdence, the corresponding concentration becomes about 200 mg/m of NH .3

The exposure criteria utilized to assess the impact are as follow:

313.8 mg/m (20 ppm)-first perceptible odor (threshold limit value for NH3 = 25 ppm),*

327.6 mg/m (40 ppm)-a few individuals may suffer slight eye irritation,*

369 mg/m (100 ppm)-noticeable irritation of eyes and nasal passages after a few minutes of*

exposure,

276 mg/m3 (400 ppm)-severe irritation of the throat, nasal passages, and upper respiratory*

tract, and
.

1173 mg/m3 (700 ppm)-severe eye irritation, no permanent effect if the exposure is limited*

to less than one-half hour.

This accident would result in discomfort to an individual at the nearest residence but would cause
no permanent damage.

Fluorine

Fluorine is a pale yellow corrosive gas which reacts with practically all organic and inorganic
substances. It is produced in the plant by electrolysis of potassium hydrogen fluoride, and the
process inventory is very small as it reacts with UF4 to produce UFe in the fluorinator. Should an
equipmem leak occur, production can be stopped by switching off the electrolysis current. It has a
characteristic pungent odor detectable as low as 20 ppb, so leaks are easily detectable.

Approximately one shipment is made from the plant per year in a DOT SP1479 cylinder by sole-
use truck. The potential off-site effects of fluorine production are small compared to previously
discussed materials.

4.3.2.3 Transportation accidents

incoming raw materials

incoming anydrous ammonia, potassium hydroxide, hydrofluoric acid, and sulfuric acid are normally
shipped to the plant in privately owned tank cars meeting DOT specifications. These shipments
generally originate in Louisiana, West Virginia, Ohio, and Illinois. Potassium bifluoride is received in
drums via truck. Bulk receipts of hydrated lime for use in the wastewater treatment facilities are

normally received in tank trucks. Table 2.1 lists the inbound chemicals along with a brief
description of the tr.aterial, mode of transport, and approximate frequency of shipments.

The commodities shipped to Allied Chemical are commercial chemicals routinely used in a wide
variety of industrial and agricultural apphcations. Anhydrous ammonia and lime are particularly
unportant to agriculture and move in large quantities to the farms in Illinois. Packaging and
transportation of these chemecals requires no special provisions beyond those now employed
except for changes which may evolve from possible future regulations promulgated by DOT in its
continuing program to improve transportation safety.

( The shipping volume of these chemicals to Metropolis represents a small fraction of the total
industrial traffic in Southern lihnois. Under normal ccArd;cs , this shopping volume has an

( insignificant effect on the environment.
!

i
'
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i Whde the hazardous nature of some of these cherrucals is well known, actual experience at ANied
Chemical Company, for HF and NH , the more hazardous of the process chenucals used,3

demonstrates that transportation can be carried out safely. On the basis of accident statistics
rerted in the literature, one could expect ten train accidents (colksson-deradment) per mdhon train
miles traveled. Assummg 100 cars per train, and 5 cars involved per accident, this would be
one car accadent per two minion car miles.

Consumption of NH3 and HF at Metropons requires about 10,000 and 79,200 loaded tank car
i miles per year, respectively. Therefore, on the basis of statistics for maximum production at this

UFe facility, one might expect one serious accident affecting an ammonia car every 1000 years and.

for a hydrofluonc acid car every 126 years. These low probab4 ties, along with current federal
;. programs to improve rail and highway safety, indicate that continued operation of the facility win
; not have a sbruficant adverse impact on the environment or the safety of the public.

| Empty UFe cyhnders are retumed from enrichment facilities at an average rate of 20 cyhnders per |

[_ week. Retumed cyhnders may contain sman amounts of residual UFe, and transport vehicles are

) placarded as required by federal regulations for such radioactive materials.

: Uranium ore concentrates are shipped to the plant site by rail cars and truck. Assurmng all
) shipments are by rail car, the average frequency rate is five rail cars per week. This material is
} shipped in DOT-approved 0.2-m (55-gal) drums.
'

Containers and vehicles are properly labeled and placarded in accordance with DOT regulations. An
! accident severe enough to rupture one of the 0.2-m3 (55-gal) drums would result in little, if any,

dispersion of the material because of the high density and low solubdity. Any spdled material would
be picked up and re-drummed with little sagrwficant impact upon the environment.

!

Outgc,;ng shipments,

4

! The UF, product is packaged in steel cyhnders with capacities of 9.1 or 12.7 not metric tons (10
i or 14 not tons) (refer to quakty assurance program in Chap. 7 of the license renewal apphcation').

| After the cyhnders are filled with UFe in liquid form, the product is aHowed to cool and sohdify for
'

a muwnum of 4 d before shipment. The simpments are normeNy made by soleuse vetucle. When
! loaded, the containers are inspected to ensure that they have been properfy prepared for shipment

and fuuy comply with afpicahl= regulations govemmg their use in transportation. Transport vehicles

are placarded in accordance with DOT regulations. UFe is shipped pnmanly to the DOE gaseous
diffusion plants at Paducah, Kentucky; Portsmouth, Ohio: and Ook Ridge, Tennessee.

Dunng the operating history of the plant, only two very mmor transportation. accidents have
occurred. Both of these accidents resulted in the trailer shding ' to a ditch. One rushop resultedm

from icy roads, and the second resulted from avoiding a cami===1 with another vehicle in both
cases, there was no property damage to others, in ooch instance, the cyhnder remained secure and -

undemaged on the trailer bed. DOE has made thousands of shipments of UFe, and there has not
been a recorded acc= tant where a contamer was demoged to the extent that metenel was rolossed

Stupments of UFe ie highway transportation are comed out by quablied pnvete or contract camersv

and by exponenced af=re a=rt common comers duly franchmed by either the U.S. DOT or the -

IImois DOT._The vehicle trailer is specsficagy designed for attachment of the UFe cylinder to its '

, _ _ _ - . _ _ - _ . , . - . _ , _u_-- _ - _ - , -. _ __ - _ - _ _ . . _ _ _ . _ _
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chassis with a center of gravity as low as practical. This unit is used exclusively for UFs hynentss

I and return of the empty cylinders.

in all cases, UFs truck shipments are routed to avoid, as much as possible, heavily populated and'

congested areas as well as tunnels, bridges, and toll roads which prohibit such shipments.

Based on past experience, msigrwficant environmental wnpact wiu result from transportation
operations or from infrequent transportation accidents involvmg UFe.

!
Other fluorine products produced at the plant mclude antimony pentafluoride, sodne pentafluonde, j

.

sulfur hexafluoride, and liquid fluonne The fluonne products are all shipped in DOT-approved
cylinders, often in less-than-truckload lots, and represent no appreciable environmental hazard. The
liquid fluorine is shipped in specially designed, DOT-approved trailers over carefully selected routes ;

to mwumize the effect of any accident. In the past, although one trailer was mvolved in a mmor
accident, no loss of containment integrity resulted. Thus, these shipments represent an 'nsagruficant

impact on the environment and the public safety.

Radioactive wastes are generated at the plant dunng routme operations. These wastes are dry
3

j solids which are packaged into 0.2-m (55-gal) drums Approximately 75 truckloed shipments are
made annually to an NRC-licensed radioactwo waste disposal firm. These wastes contain smaN |

quantities of residual uransurn and daughter products, which are uniformly distributed throughout f
the inert material. These wastes are shipped as radioactive low-specific-activity material in " sole-

I use" vehicles.

f The low radiation levels, coupled with the inert material, preclude any segrwficant environmental

j impact from the transportation of these materials. Packaging and transportation of these wastes
I

are in accordance with applicable federal regulations.
;

;

! Allied Chemical has joined with other chemical compernes as a participant in the activities of the |

National Chemical Transportation Emergency Cer:ter (CHEMTREC), which functions in the interest ofj

promoting safety and mwwneng the danger to life and property in case of transportation

j emergencies evolveg hazardous chemicals. In addition, transportation accidents involvmg the

! plant's product shipments are coordinated through a company-wide emergency system designed

| specifically to cope with the hazards of the particular material should an emergency occur.

:
'

4.3.2.4 Conclusions

The conclusion of the staff is that, while potentially hazardous chenucals are received and used in

i the operation of the Metropolis plant, the risks of accidents are no greater then in many other
industrial operations. Operational safety is emphasized and is bome out by the applicant's previous

operating history.

! 4.3.3 Possible Conflicts Between the Proposed Action and'the Objectives
of Federal, Regional, State, and Local Plans and Policies

1 At this time, the staff is not aware of any conflict between the prapasad action and the objectrves

of federal, regional, state (Illinois), or local plans, policies, or controls fcr the action proposed as'

long as proper agencies are contacted, proper applications are submstted, and proper monitoring'

and mitigatory measures are taken to protect the environment and public health and safety.

|
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1 4.3.4 Effects on Urban Quality, Historical and Cultural Resources, and Society
|

|
The environmental effects of the proposed license renewal action as discussed above are

; considered to be insagraficant. The facility has not affected historical or cultural resources. The

f short-term social effects during operation are and will be muwnal, and there will be mwwnal effects
'

after decommisssoning and reclamation because the site then will be required to meet federal
standards for unrestricted use.

,

:
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Appendix A

METHODOLOGY AND ASSUMPTIONS FOR CALCULATING RADIATION DOSE
COMMITMENTS FROM THE RELEASE OF RADIONUCLIDES

A.1 METHODOLOGY AND ASSUMPTIONS FOR AIRBORNE RELEASES

A.1.1 Methodology

The radiation dose commitments resulting from the atmospheric releases of radionuclides are
calculated using the AIRDOS-EPA computer code.' The methodology is designed to estimate the
radionuclide concentrations in air; rates of deposition on ground surfaces; ground-surface
concentrations; intake rates via inhalation of air and ingestion of meat, milk, and fresh vegetables;
and radiation doses to man from the airborne releases of radionuclides.

With the code, the highest estimated dose to an individual in the area and the doses to the
population living within an 80-krn radius of the plant site can be calculated. The doses may be
summarized by radionuclide, exposure mode, or significant organ of the body. However, in this
assessment for the Allied facility, site-specific data obtained from the nearest reskjent property are
used to calculate the highest dose to an individual.

Many of the basic incremental parameters used in AIRDOS-EPA are conservative; that is, values are

chosen to maximize intake by man. Many factors that would reduce the radiation dose, such as
shielding provided by dwellings and time spent away from the reference location, are not
considered. For the population dose calculations in this assessment, it is assumed that an individual

lives outdoors at the reference location 100% of the time. Moreover, in estimating the doses to
individuals via ingestion of vegetables, beef, and milk, all of the food consumed by the individual is
assumed to be produced at the reference location specified in the calculation. Thus, the population
dose estimates calculated by these methods are likely to be higher than the doses that would
actually occur.

Mateorological dispersion factors, X/0, were estimated using the Gaussian plume model and
diffusion coefficients for Pasquill-type turbulence.2.3 Radionucikle concentrations in meat, milk, and

vegetables consumed by man are estimated by coupling the output of the atmospheric transport
models with the NRC Regulatory Guide 1.109, ' Terrestrial Food Chain Models."' The models are

desenbed in ORNL/TM-6100.s

A.1.2 Radiation exposure pathways and dose conversion factors

Environmental transport links the source of release to the receptor by numerous exposure
pathways. Figure A.1 is a diagram of the most important pathways that result in the exposure of

~

man to radcactivity released to the environment. The resulting radiation exposures may be either
external or internal. External exposures occur when the radiation source is outside the irradiated

body, and intemal exposures are those from radoactive materials within the irradiated body.

Factors for converting the radiation exposures to estimates of dose are calculated using the latest
dosimetric criteria of the Intemational Commession on Radiological Protection OCRP) and other
recognized authorities.

A-3
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Extemal dose conversion factors. Releases of radioactive gases and particulates to the atmosphere
may result in external doses by exposure to and/or immersion in the plume and by exposure to
contaminated land surfaces. The dose conversion factors are summarized by Kocher in
ORNL/NUREG-79,8 and those used in ti.is report are shown in Table A.1.

Internal dose conversion factors. Factors for converting internal radiation exposure to estimates of
b8dose have been computed based on recent models and are summarized by Dunning et al. in

ORNL/NUREG/TM-190/V3.' The dose conversion factors used in this report are presented in
Tables A.2 and A.3. These factors are input data into the AIRDOS-EPA computer code, which is
used to calculate the dose from inhaled and ingested radionuclides.

A.1.3 Radiation dose to the individual

Internal exposure continues as long as radioactive material remains in the body, which may be ,

longer than the duration of the individual's residence in the contaminated environment. The best
estimates of the intemal dose resulting from an intake are obtained by integrating over the

Table A.1. Dose conversion factors to major contributor to the
external exposure pathways

Organ
Radionuclide

Total body Bone Kidney Lungs

Exposure to ground surfaces (minirem/ year per pCi/cm')

22sRa 6.8 x 10 9.2 x 10 5.8 x 10 6.2 x 108 8 8 8

2% 7.8 x 10 6.6 x 10 3.3 x 10 3.8 x 102 2 2 2

234 2 2 2U 7.1 x 10 3.0 x 10 1.0 x 10 1.7 x 102
235 5 5 5U 1.5 x 10 2.1 x 10 1.3 x 10 1.4 x 10s
2aaU 5.7 x 10 2.1 x 10 5.9 x 10' 1.2 x 102 2 2

Immersa in air (miniremlyoar per pCi/cm')

2sRa 3.1 x 10 4.1 x 10 2.6 x 10 2.8 x 107 7 7 7

23 8 s sTh 1.7 x 10 2.4 x lo 1.3 x lo 1.4 x 10s
3*U 6.8 x 10s 7.1 x 10 3.7 x 10 4.1 x 105 5 5

235U 6.8 x 10e 9.4 x 10e 5.9 x lo 6.3 x 10s 8

228U 4.6 x 10s 4.5 x 10s 2.2 x 10 2.5 x 105 5

Submersa in water (minirem/ year per pCi/cm')

22sRa 6.8 x 10* D.2 x 10" 5.9 x 10" 6.3 x 10*
2% 4.1 x 10 5.7 x 10 3.1 x 10 3.3 x 108 8 8 3

23*U 1.7 x 10 1.7 x 10 8.9 x 10 9.8 x 108 8 2 2

23su 1.5 x 10e 2.1 x 10s 1.3 x 10s 1.4 x 108

23eV 1.1 x 10 1.1 x 10' 5.3 x 10 6.1 x 103 2 2

Source: D. C. Kocher, Dose-Rate Conversion Factors for Exterrul Exposure
to Photons and Electrons, ORNL/NUREG-79, Ook Ridge National Laboratory,
August 1981.
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Table A.2. Dose conversion factors * for Inhalation g,athway-AMAD-3 pm

Committed dose equivalent (rem /pCi)
Radionuchde

Total body Bone Kidney Lungs

Class D

234U 6.35 8.63 x 10' 1.90 x 10' 5.28 x 10-'
23sU 5.92 1.00 x 10 1.70 x 10' 6.18 x 10-'
23su 5.65 7.67 x 10' 1.69 x 10' 4.64 x 10-'

Class W

22 era 4.99 5.80 x 10' 7.8 x 10-' 2.98 x 10'
23 Th 5.88 x 10' 7.91 x 10 2.90 2.90 x 10'2

23'U 3.40 4.0 x 10' 8.83 2.96 x 10'
23su 2.20 3.0 x 10' 5.18 2.79 x 10'
assU 3.02 3.56 x 10' 7.85 2.61 x 10'

Class Y

230Th 2.15 x 10' 1.8 x 10 6.99 x 10- 2.71 x 10'2

234U 8.41 4.74 1.07 2.76 x 102

23su 7.82 6.0 1.03 5.22 x 10'
23sU 7.69 4.23 9.50 x 10-' 2.61 x 102

'8ased on information from R. E. Sullivan et al, Estimates of Health Risk from Expo-
sure to Radionucide Po#utants, ORNL/TM-7745, November 1981,~ and Intemational
Commission on R+'*-yd Protection, " Limits for intakes of Radionuchdes by Workers,"
ICRP Publication 30, Part 1 Annals of the CRP, Vol. 3, No. 4 (1979).

Table A.3. Dose conversion factors for ingestion pathway

Committed dose equivalent (rem /pCi)
Radionuclide

Total body Bone Kdney Lungs

Classes D and W

22 era 3.4 4.3 x 10' 5.9 x 10-' 5.90 x 10-'
234U 5.8 x 10-' 7.8 1.7 1.7 x 10-2
23sU 5.2 x 10-' 7.1 1.5 1.6 x 10-2
assu 5.1 x 10- 8 7.0 1.5 1.5 x 10-2

Class Y

230Th 9.2 x 10-2 1.2 4.3 x 10-8 4.6 x 10-8
234U 2.4 x 10-2 3.1 x 10-' 6.7 x 10-2 6.9 x 10-*
23sU 2.2 x 10-2 2.8 x 10-' 6.1 x 10-8 7.4 x 10-*
23au 2.1 x 10-2 2.8 x 10-' 6.0 x 10-2 6.1 x 10-*

Source: 1. G. Eve, "A Review of the Physiology of the Gastrointestinal Tract in Rela-
tion to Radiation Doses from Radioactive Materials " Health Phys. 12: 131-62 (1966).

__________ -_.
.. .



I

A-7

remaining lifetime of the exposed individual; such estimates are called " dose commitments." The
remammg lifetime is assumed to be 50 years for an adult.

External doses are assumed to be annual doses The dose rate above the contaminated land
surface is estimated for a height of 1 m. Following the initial deposition of radionuclides, the
potential for exposure of man may persist, dependog on the influence of environmental
redistribution, long after the plume leaves the area. Concentrations of radionuclides at the point of
deposition normally are reduced by infiltration of radionuclides into the soil, by loss of soil particles
due to erosion, and by transport in surface water and in groundwater. When the effects of these
processes cannot be quantified, a conservative estimate of dose due to external exposure to
contammated surface is obtained by assummg that the radionuclide concentrations are diminished
by radioactive decay only.

The dose is estimated, using site-specific information where available, for mdnnduals at the nearest
residence. The intake parameters used for indnndual dose determinadon are shown in Table A.4.

Table A.4. Inteke parametere (edult)* used in lieu of
site-specific date

Maximum erramad Average exposedPathway

Vegetables, kg/ year 281* 190
Mdk. L/ year 310 110
Meet, kg/ year 110 95
Drinking water, L/ year 730 370
Fish, kg/ year 21 6.9

8Inhelation, m / year 8000 8000

*From NRC Regulatory Guide 1.109.
"Used for + E., population damaa-

*This value irh inefy vegetables

A.1.4 Radiation dose to the population

The total dose received by the exposed population is estimated by the summation of indnndual dose
estimates within the population. The area withm the 80-km (50-melo) radius of the site is divided
into 16 sectors (22.5* oech) and into a number of annuli. The average dose for an indnndual in each

dnnsson is estimated, that estimate multiplied by the number of persons in the divisson, and the
,

resultog products are summed across the entire ares. The unit used to express the population does
is man-rem. For this report, the. population dose estimates are calculated for a population
composed entirely of adults. The parameters used for calculetmg population doses are shown in
Table A.4.

A.2 METHODOLOGY AND ASSUMPTIONS FOR AQUEOUS RELEASES

The meM used for calculating the 50-year does commitments to men from the rolesse of
radiorwelire== to an aquatic ernironment is doecribed in detail in ORNL-4992." Bm=menuletion
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factors for radionuclides in freshwater and some sample problems can be found in ref. 10.
'

t2AQUAMAN is a computer code that can also be used for calculating similar dose commitments %
from exposures to aquatic pathways.

t

'

Three exposure pathways are considered in dose determination: water ingestion, fish ingestion,
and submersion in water (swimming). The internal dose conversion factors for converting exposure -.-
to doce are discussed in Sect. A.1.2, and the factors are shown in Table A.2. The external
dose conversion factors are shown in Table A.1. Intake parameters are shown in Table A.4. y

Y
A.3 ATMOSPHERIC DISPERSION

The atmospheric dispersion model used in estimating the atmospheric transport to the terrestrial a

environment is discussed in detail in NRC Regulatory Guide 1.111 (Rev. 1). Where site-specifc' -

monitoring data of radionuclide air concentrations are not available, the meteorological X/O values
*

are used in conjunction with dry deposition velocities and scavenging coefficients to estimate air '

concentrations and steady-state ground concentrations for particulate release. The atmospheric .

dispersion model estimates the concentration of radionuclides in air at ground surfaces as a function k_
of distance and direction from the point of release. Site-specific averages of annual meteorological y

data are supplied as input for the model. Radioactive decay during the plume travel is taken into - ,

account in the AIRDOS-EPA code. Daughters produced during plume travel are calculated and
added to the source term.

.

The area surroundng the plant site is divided into 16 sectors by compass direction (Sect. 3.3).
The meteorological X/O va!ues (shown in Table A.5) are calculated for the midpoint of each sector.
The sectors are bounded by the radial distances of 0.80, 2.4, 4.0, 5.6, 7.2, 12.0, 24.0, 40.0, S
56.0, and 72.0 km. Concentrations in the air for each sector are used to calculate dose via
inhalation and submersion in the air. The ground deposits result in external gamma dose and, in
addition, are assimilated into food and contribute dose upon ingestion via the food chain. -

The meteorological data required for the calculations are joint frequency distributions of wind
,

velocity and direction summarized by stability class. Meteorological data (Tables A.6 and A.7) are
used to calculate the concentrations of radionuclides at a reference point per unit of sourne
strength. Depletion of the airborne plume as it is blown downwind is accounted for in the
AIRDOS-EPA code by taking into account the deposition on surfaces by dry deposition, scavenging,
and radioactive decay. Other parameters used in determining air concentration are shown in
Table A.8.

REFERENCES FOR APPENDIX A f

1. R. E. Moore, C. F. Baes lit, L M. McDowell-Boyer, A. P. Watson, F. O. Hoffman, J. C.
Pleasant, and C. W. Miller, AIRDOS-EPA. A Computerized Methodology for Estimating -

Environmental Concentrations and Dose to Men from Airborne Releases of Radionuclides,
ORNL-5532, Oak Ridge National Laboratory, June 1979. a

2. D. H. Stade, ed., Meteorology and Atomic Energy, pp. 97-104, U.S. Atomic Energy
-

Commission, July 1968.

3. J. F. Sangendorf, A Program Evaluating Atmospheric Dispersion from a Nuclear Power
Station, NOAA Technical Memo ERL-ARL-42,1974.
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Table A.5. Ground-level X/Q values for particulates at various distences in each compass direction

Distance x/O toward indicated direction
(m) (s/m')

N NNW NW WNW W WSW SW SSW

805 0.15 6 E- 0 5 0.7 02 E- 06 0.691E-06 0.756E-06 0.908E-06 0.675E-06 0.10 8 E -05 0 . 9 20 E- 06
2414 0. 8 3 7E- 0 6 0.3 79 E- 06 0.399E-06 0. 3 32 E-06 0. 3 78E-06 0. 2 5 4 E-0 6 0.459E-06 0. 3 9 5E- 0 6
4023 0.453E-06 0.2 05 E- 06 0.217E-06 0.176E-06 0.199E-06 0.13 2 E- 06 0.242E-06 0. 2 09 E- 06
5632 0.290E-06 0.131 E- 0 6 0.13 9 E-06 0.111E-06 0.125E-06 0.828E-07 0.15 3 E-06 0.132E-06
7240 0. 2 02E- 0 6 0. 9 08 E- 07 0.959E-07 0.766E-07 0.862E-07 0.571E-07 0.10 6E - 06 0. 913 E- 07

12068 0. 9 41E- 0 7 0 . 4 19 E- 07 0.4 4 0 E-07 0. 352 E-07 0.393E-07 0. 26 3 E-07 0.487E-07 0. 4 22 E- 0724135 0.293E-07 0.126 E- 07 0.12 9 E -07 0.105E-07 0.115E-07 0.806E-08 0.14 8E - 07 0.130 E- 07
40225 0.112E-07 0.4 6 5 E- 08 0.456E-08 0.387E-08 0. 413 E-0 8 0.307E-08 0.555E-08 0. 4 9 2 E-08
56315 0.515E-08 0.20bE-08 0.19 2Z-08 0.171E-08 0.180E-08 0.14 2 E-0 8 0.252E-08 0. 2 27 E- 08
72405 0. 2 5 0 E- 0 8 0. 9 69 E- 09 0.836E-09 0.798E-09 0.845E-09 0.707E-09 0.121 E - 08 0.1 12 E- 08 Y

e

S SSE SE ESE E ENE NE NNE

805 0.10 5 E- 0 5 0.693E-06 0.75 9E-06 0.531E-06 0.492E-06 0.645E-06 0.15 2 E- 05 0.182 E- 052414 0. 4 21 E-0 6 0. 2 39 E- 06 0.271E-06 0. 2 24 E- 06 0.257E-06 0.307E-06 0.739E-06 0.703E-064023 0. 221E-0 6 0.123 E- 06 0.14 0 E -06 0.1 18 E-06 0.139E-06 0.16 5 E- 0 6 0.397E-06 0.367E-065632 0.13 9E-0 6 0.7 71 E- 07 0.881E-07 0. 750 E- 07 0.086E-07 0.10 5 E-0 6 0.252E-06 0. 2 32 E-067240 0.965E-07 0.533 E- 07 0.610E-07 0.520E-07 0.615E-07 0.731E-07 0.17 5E-06 0.161 E- 06
12068 0.448E-07 0.2 48 E- 07 0.284E-07 0.242E-07 0.286E-07 0.343E-07 0.815E-07 0. 7 58 E- 0724135 0.14 0E- 0 7 0.7 94 E- 08 0.910E-08 0.755E-08 0.870E-08 0.108 E-07 0.252E-07 0. 2 48 E- 07
40225 0. 54 5E- 0 8 0.318E-C8 0.363E-08 0.292E-08 0.325E-08 0.423E-08 0. 96 7E-08 0.101 E- 07
56315 0.258E-08 0.158E-08 0.177E-08 0.137E-08 0.146E-08 0.199 E- 0 8 0. 44 9E-08 0. 5 0 S E- 08
72405 0.132E-08 0. 857 E- 09 0.934E-09 0.686E-09 0.690E-09 0.989E-09 0. 22 2E-08 0. 2 72 E- 08
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Table A.S. Frn -W of wind directions and true-everage wind speede

Wmd speeds for oech stability class (m/s)

Wind toward Frequency

A 8 C D E F G
|

|
'

N 0.110 1.88 2.35 3.29 4.80 3.68 1.40 0.0
re w 0.04 6 1.17 2.20 3.11 4.27 3.32 1.25 0.0
mu 0.039 1.11 2.07 2.72 3.07 2.67 1.23 0.0 4

'www 0.04 1 1.74 1. 98 2.82 3.24 2.78 1.27 0.0 >
w 0.048 1.62 2.04 2.96 3.40 2.90 1.15 0.0 1
wsw 0.040 1.84 2.41 3.36 3.81 3.00 1.33 0.0 o
su 0.06 3 1.80 2.71 3.07 3.66 3.26 1.33 0.0
ssw 0.061 1.86 2. 38 3.64 4.60 3.56 1.34 0.0
s 0.06 9 1.17 2.09 3.62 4.91 3.75 1.38 0.0
mm 0.053 1.38 2.65 3.83 5.63 4.03 1.40 0.0
m 0.052 1.24 1.97 3.14 5. 53 3.90 1.49 0.0
Em 0.038 1.80 2.50 3.35 5.42 3.82 1.43 0.0
E 0.035 1.36 2.52 3.66 5.12 3.55 1.35 0.0
ENE 0.050 1.68 2.81 4.11 5.35 3.59 1.49 0.0
NE 0.114 1.99 2.64 3.97 5.19 3.96 1.36 0.0
me 0. 14 1 1.97 2.81 4.06 5. 55 3.94 1.53 0.0
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Tetdo A.7. From of a:n . ' Ic steldlity classes for each direction
-

- -

Sector * Fraction of time in each etetsty ciese

A B C D E F G

1 0.0105 0.0540 0.0918 0.3725 0.1461 0.3251 0.0
2 0.0063 0.0813 0.0718 0.3745 0.1307 0.3354 0.0
3 0.0175 0.0986 0.1024 0.2466 0.0937 0.4412 0.0
4 0.0239 0.1272 0.1334 0.3130 0.0962 0.3063 0.0
5 0.0204 0.1319 0.1498 0.3386 0.0834 0.2760 0.0
6 0.0193 0.1113 0.1678 0.4080 0.0807 0.2 129 0.0 ?
7 0.0198 0.1081 0.1364 0.3848 0.0822 0.2686 0.0 -

"
8 0.0143 0.0694 0.1176 0.4765 0.0845 0.2376 0.0
9 0.0042 0.0665 0.0985 0.4989 0.1199 0.2121 0.0

10 0.0074 0.0458 0.0985 0.6032 0.1129 0.1322 0.0
11 0.0186 0.0515 0.1072 0.5420 0.1074 0.1734 0.0
12 0.0176 0.0664 0.1191 0.5057 0.0677 0.2234 0.0
13 0.0217 0.0903 0.1207 0.3778 0.0788 0.3108 0.0
14 0.0153 0.0724 0.1393 C.4280 0.0858 0.2593 0.0
15 0.0051 0.0658 0.1402 0.4037 0.1246 0.2606 0.0
16 0.0007 0.0386 0.1102 0.5209 0.1588 0.1707 0.0

Mand dreceano ere numbered counterclocitwise startmg et 1 for due north.
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Table A.8. Other parameters used in determining exposure
to air concentrations of radionuclides released

in the building vont effluents

Parameters Quantity or dimenssons

Number of stacks 1

Release height, m 24
Diameter, m 0.16
Effluent velocity, m/s 18.4

Temperature (annual average
for area), 'C 14

Rainfall (annual average), cm/ year 114
Height of lid (annual average), m 1000
Population within 80 km of radius

of site, persons 500,000
Operating life of the plant, years 30

4. U.S. Nuclear Regulatory Commission, " Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix 1," Regulatory Guide 1.109, Office of Standards Development, Washington, D.C.,
1977.

5. J. C. Pleasant, INGDOS-A Convention Computer Code to Implement U.S. Nuclear Regulatory
Guide 1.109 Models for Estimating the Annual Doses from Ingestion of Atmospherically
Released Radionuclides in Food, ORNLITM-6100, Oak Ridge National Laboratory,1979.

6. D. C. Kocher, Dose-Rate Conversion Factors for Extemal Exposure to Photons and Electrons.
ORNL/NUREG-79, Oak Ridge National Laboratory, August 1981.

7. ICRP Task Group on Lung Dynamics, " Deposition and Retention Models for Internal Dosimetry
of the Human Respiratory Tract," Health Phys. 12, 173-207 (1966).

8. ICRP, The Metaboksm of Compounds of Plutonium and Other Actinides, Publication 79,
Pergamon Press, Oxford,1972.

9. l. G. Eve, "A Review of the Physiology of the Gastrointestinal Tract in Relation to Radiation
Doses from Radioactive Materials," Health Phys. 12, 131-62(1966).

10. D. E. Dunning, Jr., G. G. Killough, S. R. Bernard, J. C. Pleasant, and P. J. Walsh, Estimates

of Intemal Dose Equivalent to 22 Target Organs for Radonuchdes Occtering in Routine

Releases from Nuclear Fuel-Cycle Facilities, Vol. III, OR,NL/NUREG|TM-190lV3, Oak Ridge
National Laboratory, October 1981.

11. G. G. Kiliough and L R. McKay, eds., A Methodology for Calculating Radiation Doses from
Radoactivity Released to the Environment, ORNL-4992, Oak Ridge National Laboratory, March
1976.

12. D. L Shaeffer and E. L Etnier, AQUAMAN--A Computer Code for Calculating Dose
Commitments to Man from Aqueous Releases of Redonuchdes, ORNL/TM-6618, Oak Ridge
National Laboratory, February 1979.
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2200 Churchill Road, Springfield, Illinois 62706 :

w
217/782-0610

, 4

Allied Chemical
- %:#.NPDES Permit No. IL0004421 :

;* a

March 14, 1930 '

.

Mr. J.H. Thomas 7'
Plant Manager a

1Specialty Chemicals Division c,
Allied Chemical ' '- -
Post Office Box 430 ' U*g

Petropolis, Illinois 62960 , j #' !
1:

Dear Mr. Thomas:

The Illinois Environmental Protection Agency has reviewed your request '[dated November 29, 1979 for renewal of the subject NPDES Permit. ''

I.'The new NPDES regulations (June 7,1979) Section 122.12(b)(4) generally *

provide that where a timely application has been received and through no
,fault of the permittee a new permit cannot be reissued then the permit is - : -i -

automatically continued. Permits continued in this fashion remain fully '

effective and enforceable against the discharger. Because of the ^ ,-,
complexities involved in the reissuance of this permit, it is anticipated -

3that reissuance may not occur before the expiration of Allied's existing 'f j,
permit. In this case then Allied's permit will be cortinued pursuant to

. . , .

the aforementioned federal regulations, f '.

Should you have any questions or coments concerning the content of this +1- tletter, please contact Dale R. DeClue of my staff.

Very truly yours, .%. ;4 9;

, wre,nc u w h d V .

O ^

ce W. Eastep
Manager, Industrial Unit, Permit ection y*, .

Q,y g
t.Division of Water Pollution Control

LWE*:0RO:bl/2617b/17 f.; h. I

cc: USEPA -;
:.ARegion VII

Records Unit
Conpliance Unit -

'

Allied Chemical - Dennis Hatfield s;
'

)' [ v
...
<

4
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PTCES Parett to. ILC004471

1111ncis Envircreental Protectirn Agency

Divi ien cf Water Pelletten Cortrolt

2200 Cturchill Read

Spriroffeld, Illinois 62706

NATICkAL POLLL'TATT DISCFARGE ELIPl>ATICA SYSTEr

Pediffed (?!PCES) Perett

Erpfratten Dete: Pay 31, lee 0 Issue Cete: May IF, 197F
Effective Date: Jure 16,1575
l' edified: April IF, IfP0

Perrittee: Ailled Cheetical Corperatten

Facility !!ane and Address: Allied Chemical Ccrperetten,f*etrcpolis
Works Pest Office Box 4?f!. Fetrecclis,
111 trots (7ff0

Receivirp Vaters: Chin River

in cerpliarce with the provisters cf the 1111ncis Ervircreental
Protection Act, the Chapter 3 Rules and Peculatiers cf the Illinois
Pellutten Centrol Ecard, and the FWPCA, the abeve-rared perrittee is
hereby authertzed te discherce at tbc above location to tre abcve-narned
receivleg streen in accordarce with tFe standard ccrditiens and
ettecteerts heretr.

Permittee is rot euttorized to discharge after the above expiration
date. In order to receive eutherfration to discharfe beyond the
erpfration (fate, the penpittee shall suhnit the preper application as
recuired by the Illinois Ervircrrectal Protecticn Agency (IEPA) net later
than 180 days prior to t.he expiraticn date.

? '$.N.p
Trecas 'O. PcSviccin, P.C. /Penecer, Pere.it Sectien
Divisten cf Veter Po119tice Centrel

TCM:CSC:Per/sp20f0F

~

_ _ . _ . . . _ _ _ _ _ _ _ -- - --'----
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Permit No. IL 00044b

PART I

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMEt:TS

During the period beginning on the effective. date of this pemit andthe permittee is authorized to discharge from outfall(s) serial nunber(s) lasting untti March 31,1976
001.

Such discharges shall be limited and monitored by the permittee as specified below:

EFFLUENT CHARACTERISTIC _ DISCHARGE LIMITATIONS N0ft!TORING REQUIREMENTS.
kg/ day (1bs/ day) Other Units (Speci fy)

Measurement, Samph
Daily Avg Daily Max Daily Avg Daily. Max Frequency Type

'

3Flow-M/ Day (PE9 - - - - Daily calculated .

Total Suspended Sc C *- 6 - 90 mg/l 2/ week composite
Total 01ssolved S A - - - -

" "

YFluoride - - - 45 mg/l " "

** Arsenic - - - 0.5 mg/l " "

* Silver - - - 0.13 mg/l - "

There shall et ra discharge from outfall 001 after March 31, 1976.

*See page 14 of 14.
>

i

The pH shall not be less than 5.0 nor greater than 13.8
and shall be monitored twice per week by reporting the minimum and maximum values detemined from a '

series of qrah samles.

There shall be no discharge of floating solids or visible foam in other than trace amounts.

Samples taken in compliance with the monitoring requirements specified above shall be taken *

at the following location (s): at a point representative of the discharge but prior to entry into the
Ohio River.

P. __ _ _- ___ _____ ..- -
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Permit NoJL 0004421

PART I

A. EFFLUENT LlHITATIONS AND MONITORING REQUIREMENTS

During the period beginnir.g on the effective date of this pemitthe permittee is authorized to~ discharge from outfall(s) serial nunber(d) lasting until March 31, 1976,an
s 002.

Such discharges shall be limited and monitored by the permittee as specified below:

EFFLUENT CHARACTERISTIC DISCHARGE LlHITATIONS MONITORING REQUIREMENTS.
kg/ day (1bs/ day) Othar UWts (! ,,eci fy]'

Measurement Sample
Daily Avg Daily Max Daily Avg Daily Max Frecuency Type

3Flow-M / Day (MGD) - - - - Daily continuous
Total Suspended Solids - - - 200 mg/l 2/ week composite
Total Dissolved Solids - - - - " " tp
Fluoride - - - 545 mg/l &" "

*Arsente - - - 0.5 sq/1 " *

* Silver
.,

0.12 mg/l- - " "

*See page 14 of 14.
.

The pH shall not be less than 1.8 nor greater than 10.4
and shall be nonitored twice per week by reporting the minimum and maximum values detemined from a
series of nrab sarples.
There shall be no discharge of floating solids or visible foam in other than trace amounts.

Samples taken in coa.pliance with the conitoring requirements specified above shall be taken
at the fcilowing location (s): . at a point representative of the discharge but prior to entry irito the
Ohio River.
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Pesedcf/_Y
Perrit ko. ILOC04421
FS FCCIFIED APrit 15, 1980

PAFT I
ser/sp20P06

A. FFFLl'EF;T LIVITATICks AND 50 nil 0RIt'G REC)tt!FDTNTS

1. Cmirp tre period tepirrino April 1,1976 ar4 lasting untti ti.e espiratter date, tie gesiittee is
aettertic( to discharge frew outfall(s) serial rus.t'er(s) 002.

Surt disrtaroes stall te Ifrited and repitered ty the remittee as specified teler:

EFFLUEPT CIW ACTERISTIC DISCHARCE LitilTATICNS FChl10Rif1G Reft!RDHTS
kg/ day (Ths/ day) Otter Units (Srecify)

reasurcrent Sar.ple
Daily Ave Ca11y Man Daily Avg Daily Pax Frrouency** M

3 EPCortirueusFicy-F / Cay (FCC) - - - - -

If ag/l T/wek Corpesite 4Totel Suspended Sellt:s - - -

- - - 2!00 rp/1 2/ reek CcrpositeTotal Dissolvers Sc11/s
See lirit telo6 2/verk CrnresiteFluorire --

Unirss a verierre frce tle fluorite starderts is ebtained from the IFCC, the daily maxism ccocentration that e-ey te
discterpet stell te 35 rg/1.

'Str pere 14 cf 14

The pH stall rot be less thar E.0 ror prester than 9.0 erd shell te rcnitered twice per uek ty reportirg the n-iniane
crv rastria velpes cettmined frcr. a series of greb semples.

ifrre stell tr ro disetarpe rf ficatico solids or visible fonn in etter then trace enounts.
*

Scrples tater in crspliarre with tre renitortry recuireeerts specified abrve shell te taken at the follering
Ircatients): At a potrt representetive of the distkarse but trier to entry inte the Ohio River.

- _ _ _ _ _ _ _ _ . _ _ _ _ __ __
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PART I

Page 5 of is

Permit No. IL 0004421

B. MONITORIftG AND REPORTING

1. Representative Sampling

Samples and measurements taken as required herein shall be
representative of the volume and nature of the monitored
ttscharge.

2. Reporting

Monitoring results obtained during the previous three
months shall be sunnarized on a monthly basis and reported
on Discharge * Monitoring Report Forms (EPA No. 3320-1),
postmarked no later than the 28th day of the month following
the cortpleted recorting period. The first report is due
on July 28, 1975 Duplicate signed copies of these,.

, and all other reports reoufred herein, shall'be submitted
i to the Regional Administrator and, tne State at the followingd
i addresses:

U.S. Environmental Protection Agency
Region V. Enforcement Division
ATTN: Chief, Compliance Section
230 South Dearborn
Chicago, Illinois 60604

Environmental Protection Agency
State of Illinois
Division of Water Pollution Control
2200 Churchill Road
Springfield, Illinois 62706

4
d

;

~_
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PART I

Page 6 of 14

Permit No. IL 0004421

3. Definitions

a. " Daily Average" Discharge

1. Weight Basis - The " daily average" discharge means the
total discharge by weight during a calendar month divided
by the number of days in the month that the production or
cosmercial facility was operating. Where less than daily
sampling is required by this permit, the daily average
discharge shall be determined by the surrmation of the
measured daily discharges by weight di ided by the numberv
of days during the calendar month when the measurements
were made.

,

2. Concentration Basis - The " daily average" concentration
means the arithmetic average (weighted by flow value) of
all the daily determinations of concentration made during
a calendar month. Daily determinations of concentration
made using a composite sample shall be the concentration
of the composite sample. When grab sample's are used, the
daily determination of concentration shall be the arithmetic

j average (weighted by flow value) of all the samples collected
' during the calendar day.

b, " Daily Max'imum" Discharge

1. Weight Basis - the " daily maximum" discharge means the
total discharge by weight during any calendar day.

2. Concentration Basis - the " daily maximum" concentration
.

means the daily determination of concentration for anyI

calendar day.
i
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PART I

Page 7 of 14

Permit No. IL 0004421

4. Test Procedures

Test procedures for the analysis of pollutants shall conforth
to regulations published pursuant to Section 304(g) of the Act,
under which such proceoures may be required.

5. Recording of Results

For each measu *mnt or sample taken pursuant to the requirements
of this permi.' the permittee shall record the following
information-

a. The exact place, date, and time of sampling;

b. The dates the analyses were performed;

c. The person (s) who performed the analyses;

d. The analytical techniques or methods used; and

e. The results of all required analyses.

6. Additional Monitorino by-Permittee

If the permittee monitors any pollutant at the location (s)
designated herein more frequently than required by this
permit, using approved analytical methods as specified above,
the results of such monitori,ig shall be included in the cal-
culation and reporting of the values required in the Discharge
Monitoring Report From (EPA P!p. 3320-1). Such increased
frequency shall also be inoicated.

7. Records Retention

All records and information resulting from the monitoring
activities required by this permit including all records of
analyses performed and calibration and maintenance of instru-
mentation and recordings from continuous rnonitoring instrumentation
shall be retained for a minimum of three (3) years, or longer if
requested by the Regional Administrator or the State water pollu-
tion control agency.
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C. SCHEDULE OF COMPLIANCE4

1. The permittee shall achieve compliance with the effluent
limitations specified for discharges in accordance with
the followinQ schedule:

Report of construction progress by. September 1,1975

Completion of construction of,

a. KOH. regeneration system by- December 1, 1975
b. HF neutralization system by December 1, 1975
c. Sulfide liquor waste abatement

System by January 1,1976

Attainment of final operational level for all
systems and the elimination of the discharge
from outfall 001 by April 1,1976

i

2. No later than 14 calendar days following a date identified
in the above schedule of compliance, the permittee shall
submit either a report of progress or. in the case of
specific actions being required by identified dates, a
written _ notice of compliance or noncompliance. In the
latter case, the notice shall include the cause of non-
compliance, any renedial actions taken and the probablility
of meeting the next scheduled requirements.

.

3
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PART !!

MANAGLHENT REQUIREMENTS

1,, Cha,ae in Discharge

1.11 discharges authorized herein shall be consistent with the
*terms and conditions of this permit. The discharge of any

gollutant identified in this permit more frequently than or
at a level in excess of that authorized shall constitute a
violation of the permit. Any ant cipated facility expansions,i

troduction increases, or process modi'ications' which will
result in new, different, or increased discharges of llutants
sust be resorted by submission of a new NPOES application or, if
such changes will not violate the effluent limitations scecified
in this permit, by notice to the pernit issuing authority of
such changes. Following such notice, the permit may .be. codified
to specify and limit any pollutants not previously Ifmited.

2 Noncompliance Notification
9

If. for any reason, the permittee does not comply with or will be
unable to comply with any daily maximum effluent limitation spec'"ed
in this permit the permittee shall provide the Regional Administraw
and the State with the following information in writing, within .

five'(5) days of becoming aware of.such condition:

a. A description of the discharge and cause of noncompliance; and

b. The period of noncomoliance, including tract de*.es and
times; or, if not corrected, the antici:sted time the

noncompliance is expected to continue, and steos being
taken to reduce. eliminate and pre)ent recurrence of the
concomplying discharge.

3. Fict11 ties Operation

The permittee shall at all times maintain in good working order
and operate as efficiently as possible all treatment or control
facilities or systems installed or used by the permittee to
achieve ccmpliance with the terms and conditions of this permit.

t

'
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4. [dverse Impact

the permittee shall take all reasonable steps to minimize any
adverse impact to navigable waters resulting from noncompliance
with any effluent limitations specified in this permit, including
such accelerated or additional monitoring as necessary to determine
the nature and impact of the noncomplying disharge.

5. typassino

Any diversion from or bypass of facilities necessary to maintain
compliance with the terms and conditions of this permit is pro-
hibited, except (i) where unavoidable to prevent loss of life or

or runoff would dar. age any (acilitics necessary for compliance with
s evere property damage, or ii) where excessive storm drainage

f

the effluent limitations end prohibitions of this permit. The ,

permittee shall promptly notify the Regional Administrator and
the State in writing of each such diversion or bypass.

6. femovedSubstances

solids, sludges, filter backwash, or other pollutants removed
from or resulting from treatment or control of wastewaters shall
be disposed of in a manner such as to prevent any pollutant from
such' materials from entering navigable waters.

1. fower Failures

in order to maintain compliance with the effluent limitations and
prohibitions of this permit, the permittee shall'elther:

e. In accordance with the Schedule of' Corp 11ance contained in
Part I, provide an alternative power source suf ficient to
operate the wastewater control facilities;

or, if no date for implementation appears in Part I,

b. Halt, r+ duce or otherwise control production and/or all
dischai s upon the reduction, loss, or failure of one
or more ,f the primary sources of power to the wastewater
control facilities.

|

|
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b, RESP 0flS!BILITIES

1. Right of Entry

The permittee shall allow the head of the State water pollution
control agency, the Regional Administrator, and/or their authori. zed
representatives, upon the presentation of credentials:

a. To enter upon the permittee's premises where an offluent
source is located or in whiqh any records are required
to be kept under the terms hnd conditions of this permit;
and

b. At reasonable times to have access to and copy any records
required to be kept under the terms and conditions of this
permit; to inspect any monit'oring equipment or conitoring
method required in this permit; and to sample any discharge of
pollutants .

2. Transfer of Ownership cr Centrol

In the event of any changes in control or ownership of facilitiei
from which the authorized discharges emanate, the permittee shall
notify the succeeding owner or controller of the existence of this
permit by Tetter, a copy of which shall be forwarded to the Regional
Administrator and the State water pollution control agency.

3. Availability of Reports

Except for data determined to be confidential under Section 308
of the Act, all reports prepared in accordance with the terms of
this permit shall be available for public inspection at the offices
of the State water pollution control agency and the Regional
Administrator. As required by the Act, effluent data shall not
be considered confidential. Knowingly making any false statement
on any such report may result in the imposition of criminal
penalties as provided for in Section 309 of the Act.

4. PermitHodificat[cn,

After notice and opportunity for a hearing, this permit may be
modified, suspended, or revoted in whole or in part during its
term for cause including, but not limited to, the following:

.

.
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1

a. Violation of any terms or conditions of this permit;

. b. Obtaining this permit by misrepresentation or failure
1 to disclose fully all relevant facts; or

c. A change in any condition that requires either a temporary
or permanent reduction or elimination of the authorized,

' discharge. ;

i 5. Toxic Pollutants
i

! Notwithstanding Part !!, B-4 above, if a toxic effluent standard or .

| prohibition (including any schedule of compif ance specified in such I

effluent standard or prohibition) is established under Section 307(a) hr

j. of the Act for a toxic pollutant which is present in the discharge
and such standard or prohibition is more stringent than any limitation1

i for such pollutant in this permit. this permit shall be revised or
.

i nodified in accordance with the toxic effluent standard or prohibition
j and the permittee so notified.

~

6. Civil and Criminal t ability

Except as provided in permit conditions on " Bypassing" (Part !!, A-5),~

t and " Power Failures" (Part !!, A-7), nothing in this permit shall be
: construed to relievg the permittee from civil or criminal penalties
i for noncompliance . .

7. Oli and Hazardous Substance liabih;

4 Nothing in this permit shall be construed to preclude the institution
L

of any legal action or relieve the permittee from any responsibilities. !,

| Itabilities, or penalties to which the permittee is or may be subject t

1..
under Section 311 of the Act.

i

,
8. State Laws

I

, tiothing in this permit sna11 be construed to preclude the institution
I of any legal action or relieve the permittee from any responsibilities.

|liabilities, or penalties established pursuant to any applicable State;

law or regulation under authority preserved by Section 510 of the Act.
(

.

!

i
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9. Property Richts

The issuance of this permit does not convey any property rights
in either real or personal property, or any exclusive privileges,
nor does it authorize any injury te private property or any
invasion of personal rights, nor any infringement of Federal.

| State or local laws or regulations.

10, Severabili ty

The provisions. of this permit are severable, and if any provision
of this permit, or $he application of any provision of this p,ersit
to any circumstance, is held invalid, the appitcation of such
provision to other circumstances, and the remainder of this permit,
shall not be affected thereby.

J
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PART !!!

OTHER REQt!!!!EMENTS

1. Additional Retortin1 of,nniiitorin,tn Illiiviis Fnviror.oruld_J rntect. ion
hency

Monitoring rewit'. obtained during the previcer one n:nnth shall he
sunnarind a$d reported nn a Discharge l'onitcrine fica.vt Fcrm
(EPA !!o. 33201), pcstmarbd no later than the 15tii dn.y of the re.ith
follcuing the cc.7 cted reportir.g period. The first monti.ly report1

is due on July 15, 1975 The sinned rerwts rceptred herein,
shall be sultaitted monthly to.the State at the followint: address: *

Envircr.me::tal Protection Agency
5tt.te of 1111 nits
Divii. ion tf Q ter Pc11utio.1 Control
2200 Churthill ;; cad
Sprinqffeld, Illinois 62706

2. Ryles and regulations regarding handling and discharge of radioactive
materials promulgated by the Atomic Energy Comission and any other .

Agency shall be applicable to this discharge.

3. This permit is subject to all conditions of the IPCB order 73-382
* dated February 28, 1974.

1

4 Additional Monitoring Requirement

*!f the permittee, after monitoring for at least three months after the
effective date of this permit, demonstrates to the satisfaction of the
Regional Administrator and the Illinois Envirorsnental Protection Agency
that there is no significant discharge of the designated parameters and,

' thet, in that time, the parameters have not exceeded the effluent limits
set for said parameters, upon written request by the permittee, the
Regional Administrator and the Illinois Environmental Protection Agency
shall review the monitoring requirements and may, at its discretion,
revise or waive these monitorin<t requirements by letter without pubite
notice or opportunity for hearint).

5. Ammonia

The effluent Amonia (as il) concentration in the subject discharge
, shall be limited to a level that will not cause the receivino
l stream to exceed the water quality standard limit in Rule 203 of the
; Water Pollution Regulations of Illinois, Chapter 3.
,

I
.

,
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