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1. PURPOSE OF AND NEED FOR ACTION
1.1 INTRODUCTION

Allied Chemical Company operates a privately owned UF, production facility at Metropohs, Minois.
At this facility, urenium ore concentrates are converted into uranium hexafluoride (UFy) The UF,
product from this facility is shipped to Department of Energy (DOE) gaseous diffusion plants for
enrichment of the ***U isotope.

In response to an applicain (July 1, 1982) by Allled Chemical Compary for renewal of Source
Materal License No. SUB-526, the U.S. Nuclea: Regulatory Commission (NRC), with the technical
assistance of Osk Ridge National Laboratory (ORNL), prepared this environmental assessment
pursuant to Council on Environmental Quality (CEQ) regulations (40 CFR Parts 1500-15608) and
NRC regulations (10 CFR Part 51), which implement requirements of the National Environmental
Policy Act (NEPA) of 1969 (P.L. 91-190). Paragraph 1508.9 of the CEQ regulations (40 CFR)
defines “envronmental assessment” as follows:

1. An environmental assessment is a concise public document, for which a federal agency is

responsible, that serves to

*  briefly provide sufficient evidence and analysis for determ ing whether to prepare an
Environmenta Impact Statement (EIS) or a finding of no significant impact,

¢ md an agency's compliance with the Act when no EIS is necessary, and
¢ faciitate preparation of an EIS when one is necessary.

2. An envwonmental assessment shall include brief discussions of the need for the proposal, of
slternatives as required by Sect. 102(2XE) of NEPA, and of the environmental impacts of the
proposed action and alternatives. It shall also include a listing of agencies and persons
consulted.

An Environmental impact Appraisal (EIA) of the Allled Chemical Company Uf production facility
was ssued by the NRC on August 15, 1977, st the ame time that License SUB-526 was
renewed for a five-year period. Subsequently, the applicant made several changes in the physical
plant and its operations and in the anvironmental monitoring procedures:

nstalled double fencing of the plant to increase security,

increased the storage areas for both uranium ore concentrates and UF, product,
increased the pond area for calcium fluoride storage,

nstalled a calcium fluoride recovery unit to prepare matenal for offsite shipment, and
installed aquipment to provide improved radiological monitoring on and near the plant site.

The purpose of this sssessment is (1) 1o review the operation of the facility during the recent
hcense period by comparing the plant effluent releases or environmental monitoring data with
permissible leveis of contaminants and (2) to determine the impact on the environment from
continued oneration of the facility in its current configuration.

NhDN-

1.2 SUMMARY OF THE PROPOSED ACTION

The proposed action is the renewal of the license necessary for continued operation of Alled
Chemical Company's production plant at Metropolis, ilinois. The Allled facilities are in operation and

-1



1-2

have been authorized to use source materal for the production of uranium hexafluoride since 1968
In addition to production and storage of UFg, the site also includes (1) a storage area for urenium
ore concentrates received from uranium mills. (2) a wanium samphng facility. (3) bulk storage of
hazardous chemicals such as hydrofluonic (MF) and sulfuric (M,S0,) acids. (4) a faciity for electrolytic
production of fluorine from MF. (§) production of other commercially important fluorides such as
SFy IFy, and SbFy. and (6) separate treatment systems and storage ponds for radiological and
nontadiological hquid wastes. The present apphication for renewal of the license invoives no increase
in scope of the current suthorization. I any major new faciities or expanded operations e
proposed during tho next icense reneswal penod, the apphcant 18 required to provide environmental
evaluations for NRC “eview.

1.3 NEED FOR ACTION

The Alhed Chemical Company UF, Conversion Plant is one of only two such facilities in the Urited
States. The UF, production s one phase (see Fig. 1.1) of the overall fuel cycle leading to
croduction of fud eenents for nuclear resctors. Currently, the Metropolis faciity supples UF,
conversion services for the commaercial nuclear power industry.

As long as the current demand for wanium continues, the UF, production rate must keep pace.
Denial of hcense renewal for the UF, conversion activity at the Metropolis site would require that
similar activities expand at the only other existing UF, faciity. or at a new site Although denial of
renewsl of the souwrce material hcense for the Alled Chemical Company plant s an alternative
available to the NRC 't would be considerad only if issues of public health ana safety cannot be
resolved to the satisfaction of the regulatory authorities involved.

1.4 THE SCOPING PROCESS

The overall operations and impacts of the Alled Chemical Company UF, conversion facility were
appraised in August 1977." In connection with the current application for license renewsl, the
apphcant submitted a supplemental envwonmental report’ that includes an updated description of
the facility, the affected environment, and » tabulation of effluent releases and environmental
monitoring deta for recent vears. In conducting this assessment, the stal! toured the site and
surrounding ares (Aprd 13, 1983) and me! with the applicant to dscuss items of information
related to faciity operations and 1o seek additional informaten that might be needed for an
Adequate assessment

The apphicant submitted a respcnse to the staff's questions.’ e staf! also obtained information
from other sources to assist in the evaluation Because of the previous documentation and the very
mited impacts assocated with the operation of this facility (see Sect 4) the staf! determined that
8 formal SCOPING Process was uNNecessary.

The principal enviconmental impacts of current operation of the UF, conversion faciity result from
release of fuordes and radioactive gases » particulates to the stmosphere and of contaminated
hguds 1o the adjacent Ohio River  The actusl gaseous and lquid effluent relessed during normal
operation of the plant has been measured, and the concentration of contaminants has been
monitored at on-site and off-site locations. Because the proposed license renewsl for the plant
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2. ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.1 THE ALTERNATIVE OF NO LICENSE RENEWAL

Not granting a license renewal for the UFg conversion plant would cause Allied Chemical to cease
productionofUF,atﬂissito.ﬂisdtmﬁvowmﬂdbooomiduodaﬂyifiuuosofptbﬁchum\
and safety could not be resolved. Cessation of UFg conversion activities would probably result in
closure of the facility because the other operations on the site (production of fluorine and other
Mﬂewnmunda)wmﬁdnmbommicdymm.mwnﬁumbogﬁndbymha
course of action would be the cessation of the environmental impacts (as described in Sect. 4)
ﬂmhawboondetom&ndtobeaeoopwyund.&udunwdfaw,fudmt«uhtho
muﬁwnﬂndcvebhoxpoctedtownﬁwm.dounofﬂn“oddmﬁodhdhyw«ldnq&o
cmﬁucﬁonandop«aﬁonofameF,converaionm,thusmordytrmfermgttnimpocuto
another site.

2.2 THE ALTERNATIVE OF LICENSE RENEWAL

Thisaitemative,whichisﬂnpropoudacdm.woddrudththocontiundopuaﬁmofthoAiod
Chenﬁcalfaciﬁtyformtfnrﬁvommonthlvuithubmopwatodfathoputﬁxm.
Foﬂowhgisadoscrbtionofﬂncunmopuation,Mﬁnmtoomﬁmmtuﬂdﬂtmmd
systm.hpmzofmcmmucmm&unsdhmmﬁm.mow
impacts are assessed in Sect. 4.

2.2.1 Description of the Current Operation

mwcmdwypbntwntmﬁnhmwmtdymw,wmwyh
the western world and was designed to convert uranium ore concentrates into UFg, which is then
shippodtoDOEmdeplmtsatPadtmh.KMv,Porumouth.Ohio,adeRidoo,
Tennesses, for enrichment of the 25U isotope. '

%fﬂw,mhmmmmwymm.mmmmmmmm
1.27 » 107 kg (14,000 short tone) cf uranium por year from ore concentrates into UFg. The
mecaunuatofoodassawapproxmtdvn%umn,mdmww,mm
less than 300 ppm impurities.
mmu&w.mu&mmh&w,mmmmm.mabmun
fastmofaommmw.,ocupyabthZho(S‘aus).Thhdwdopodporﬁonof
mmebmmndodbytwomriwfamabGnWM(somm.Th.meM
349 ha (862 acres). An aerial view of the plant is shown in Fig. 2.1; a plot plan of the developed
area is shown in Fig. 2.2.

Aﬂowd\mdﬁnwmmdfaﬂnmofwmaom(u,o.)mw.h
depicted in Fig. Z.S,MﬂnmudMNMﬁmﬂnmmm
discussed more fully in Sect. 2.2.2.nmmmbofmammm
and construction.
Following is a description of each of the steps identified in Fig. 2.5 ior the production of UFg.
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Fig. 2.1. Aerial view of the Allied Chemical Company UF, Conversion Plant near Metropolis,
Winois.

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 stored until accountability procedures
and the uranium and impurity analyses are completed. Off-gas from the sampling building is filtered
to remove uranium particuiates before venting to the atmosphere. The recovered uranium is
processed through the uranium recovery subsystem (Sect. 2.2.1.8). Contaminated wesh water is
sent to Settling Ponds 3 and 4 (Fig. 2.2) for uranium collection and everitual 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
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
with ammonium sulfate [(NH,),S0,] solution. The uranium solids from this facility discharge into the
ore calciner in the ore preparation section. Contaminated ammonium sulfate solution is discharged
to settling basins for removal of fine uranium oxide particies before discharge to liquid waste
Treatment Ponds 3 and 4. Before venting to the atmosphere, the off-gas from the pretreatment
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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 caiciner or
through the pretreatment facility and then to the calciner. Leaving the calciner, the ore concentrates
are blended, agglomerated, dried, crushed, and sized to obtain uniform particles. Potentially
contaminated, uranium-bearing dusts are collected in dust collectors and processed through the
uranium recovery system. Dusts collected in the closed ore preparation equipment are recycled
within the system.



2.2.1.4 Reduction

The sized uranium concentrates enter one of two available fluid-bed reactors, termed 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 (principally hydrogen, nitrogen, water
vapor, and some hydrogen sulfide) is passed through filters to remove particulate uranium, 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 hydrofiuorinators operated in series.
Two reaction trains are available for operation. A countercurrent flow of anhydrous HF fluidizing
gas converts the uranium dioxide into uranium tetrafluoride (UF,). The off-gas is filtered to remove
particulate UF, and scrubbed with water and potassium hydroxide solution to remove HF before
being vented to the atmospbere. The UF, particulates are recycled to the feed end of this system.
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 available fluid-bed fluorinators that also contain inert bed material.
Ebnmwmmsmodumﬂtmi\gmtooonmwidw.mmw,ThoUF.it
volatilized from the fluorinator. Some residual uranium and nonvolatile uranium daughter products
rmmmmdmt«u,wumsrmmrmmmwmmum
further use ﬂnbodm«idisﬁmreﬁndforndoocﬁndoaymdmyof&num
co-tent.mevobahedgucmtaimgw,,excwﬂwrin,md%hpmodmwghamof
ﬂt«sfaparﬁcdatemmvdmdmamofoddmpcfaw.cohcﬁon.mm
cmminatodbodmwidmﬂtkuuﬁmpmm“uommwmm
recovery system.

2.2.1.7 Cold traps

TMMofUF,bca\dumodhawuofpmwyeddmmMuoopuatodmmxmm
—29°C(—20°F).Thomymdtuﬁuymp.opummbwwumpwmmdmm
rmw,.cmw,brmvcdhanmecoumhwnimwmmbyhuﬁm
and transferred to still feed tanks to await purification by fracticnal distillation.

thmﬁncddmmﬁtﬁudﬁ,w,*.mdmdu&hrwm
scrubbers where contact with aqueous potassium hydroxide (KOH) solution removes fluorides and
traces of uranium before release to the atmosphere.

NMWWhmwﬁchmﬁmthm,
washed to remove soluble fiuoride, and recycled to the pretreatment facility for potassium removal
before reentry into the main uranium process flow. Scrubbing solutions are delivered to the EPF for
treatment (Sect. 2.2.2).
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2.2.1.8 Distillation and product har-#ing

Crude UFg from the still feed tanks is ‘ed into a low boiler distillation column. The UFg that has
been stripped of low-boiling impurities is then fed into a high boiler distillation column where high-
bailing impurities are retained as UFg is vaporized. The UFg is condensed and fed as a liquid into
product cylinders at one of wo possible fill spots. During filling, the cylinder is heid horizontally
with the valve criented on t , top of the cylinder (at the 12 o'clock position). The low- and high-
boiling impurities are condensed, solidified, and disposed of as solid waste.

After filling, each cylinder is lifted by crane and placed on a weigh cart. This movement requires a
vertical lift of 8-10 ft, whi.' the maximum lift during Allied’s handling of liquid cylinders. The
cylinder then is rotated to put .ne valve in the 6 o'clock position and is placed in a steam chest. A
sample from the cylinder is taken after it is heated for 5-6 h in the chest at about 100°C (212°F)
1o achieve uniformity of the iquid UFg. After sampling, the valve is rotated back to the 12 o'clock
position and the cylinder is placed on a specially designed transport buggy. A valve protector is
installed, and the buggy is pulled outdoors to a temporary storage agea. The cylinders remain
outside on the buggies for 4 d or longer to cool and solidify before any further handling. The valve
remains in the 12 o'clock position during this cooling time. Once the UFg has solidified, the cylinder
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
uraniuim as the tricarbonate complex. The leached material is filtered to separate the uranium from
the insoluble waste material (principally inorganic fluorides). The waste material is dried and
packaged for recycle or for disposal at an NRC-licensed radioactive waste disposal facility. The
uranium in the filtrate is precipitated, and the recovered uranium is then charged to the head end of
the process via the pretreatment facility.

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

2.2.1.10 Cylinder wash facility

Periodically, UFg product cylinders must be washed and pressure-tested to ensure that there has
been no significant degradation of design integrity. The cylinders are washed with sodium carbonate
solution to recover uranium. The leach liquors are then filtered and the uranium-bearing liquid is
transferred to e uranium recovery facility. The filter residue, which contain‘. daughter products of
uranium, principally 2>*Th and ?>*Pa, is stored on the site and eventually disposed of at a licensed
waste disposal facility.

2.2.1.11 Fluorine production

Fluorine, which is one of the raw materials required for the UFg process, is produced on-site by
electrolysis using hydrogen fluoride as the source. Most of this material is transferred to the UFg
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operation, and the remainder is used to produce sulfur hexafluoride and liquid fluorine as well as
MwmofaWymtmmme,wﬁdauochmddv.

2.2.1.12 Powerhousge

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 (64 x 10° Btu/h). Liquid petroleum gas and fuel oil
(0.2% S) are alternate fuels for this powerhouse. No electricity is generated. The applicant has a
permit from the state of Illinois to operate these boilers.?

2.2.1.13 Process chemicals and fuels

TheuwmdcmsmpﬁonofthemhdpalchonicabuadatﬁuAﬁodhdiwbgivthabb 2.1,
The physical description, hazardous nature, and transportation mode are also indicated in
Table 2.1.

The liquid process chemicals (HF, H,S0,, KOH, and NH;) are mostly delivered by rail tank cars and
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 Ib). The maximum
HF tank capacity is 73,400 kg (161,400 Ib). The concentrated H,SO, is stored in a tank with a
capacity of 125,000 kg (275.000 Ib). The site inventory of H,S0, does not normally exceed
45,000 kg (100,000 Ib).. The anhydrous NH; is stored in two tanks, each of 30,000-kg
(66,000-1b) capacity. No more than 18,200 kg (40,000 Ib) are put into either tank, and the site
inventory does not normally exceed 27,300 kg (60,000 ). The KOH solution (45% concentration)
is stored in one tank that can hold 49,500 kg (109,000 Ib), but the site inventory normally does
not exceed 18,600 kg (41,000 ib). (Ronaid Yates, Allied Chemical Company, telephone
communication with Norman Hinkle, ORNL, May 25, 1983).

ThoaumtofKHFzaeswwhuwtommwmhmtmﬁg. 2.2).
mmmunwmmmommmmwmmwm.m
hydratad,powdorodlimoasMﬁcd\'uwmdﬁwammmamamdohmew
(Ronald Yates, Allied Chemical Company, telephone communication with Norman Hinkle, ORNL, May
25, 1983).

Table 2.1 na\cwmmnmwmc«mu.mm

Average annual
c & Physical Hazardous nature Transportation consumption

description for shipping mode ar<t packaging ———

10°kg  tons

Hydrogen fluonde, HF Ligud Corrosive Rad - tank cars 6000 6600
Potassium brffuonde, KHF, Sokd, Dry Not hazardous Truck —drums 17 19
Sulturc acd. H,S0, Liundt Corrosive Rail or ruck—tanks 4350 4800
Lime. hydrated. CalOM), Sokd, dry Not hazardous Truck —tank 4350 4800
Potassum hydroxcde. KOM Liqued Corrosive Rad--tank car 544 600
Anhydrous ammona. NH, Liqusd compressed gas Norflamable compressed gas Rail—tank car 2700 3000
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Since 1980,tanﬁodfaciﬁtyhasuudoNymtwdgua!thepowuhmmandfordroctfkhg
procumsmhascalcirmg.Bocumofoanorvotionoﬂm,thomnudmumptionofnaualw
has been decreasing. In 1982, the consumption was about 1.1 x 10° m® (390 x 10° #%), with
about 65% used in the powerhouse to produce steam, hot waer, compressed air, and compressed
nitrogen. The natural gas used at the powerhouse could be replaced with either fuel oil [11,300 m®
(71,000 bbl)] or liquid petroleum gas (LPG). (Ronald Yates, Allied Chemical Company, telep™one
communication with Norman Hinkle, ORNL, May 25, 1983).

Uqudchwicalwutoshanprmahbaotoryacﬁvitmmatcamotbouwydspoudofby
di"monintheplant'swefﬂtmtarostoredhmonaooncrotepodnwttnbbontory
building until it is transported off-site for disposal. (Ronald Yates, Allied Chemical Company,
telephone communication with Norman Hinkle, ORNL, May 25, 1983).

Thopotontialformdpasthddumofm-sitomdﬂmsponaﬁonwcmnuhvdvhgmm
chemicals are discussed in Sect. 4.3.2.

2.2.2 Waste Confinement and Effluent Controls
2.2.2.1 Gaseous emissions

AllafmintmuF,procouﬂmpfoducodmts,nﬁsu,uﬁnmcomahi\gum«mtoxic
materials are equipped with dust collectors, scrubbers, or ventilation equipment to reduce employee
andonvirommntdexposuo.Ahﬁudmwmmtmdmtmumdm
of each gaseous cleanup system is presented in Table 2.2.

The ventilation system used in the UFg process area consists of a series of Dravc fresh-air intake
units and & series of window and roof exhaust fans for cleaning workroom air. The total air flow

tmwmwmbtmauﬂﬁdmttomcccmmﬁﬂwwmothdym
avery & minutes.

To ensure that there will be little or no entry of contaminated air into the main control room and a
process laboratory, these areas have separate air-conditioning systems with a common fresh-air
intake located outside and sepa-ate fiom the UFg process building. Both areas are maintained under
a slight positive pressure.

Currently, 51W.mmmmmmmwamu.mw
could contain significant concentrations of uranium.' These exits are sampled continuously at
isokinetic flow conditions using 0.6- to 0.8-um membrane filters for particulate uranium. if moisture
or chemical attack precludes the use of membrane filters, a combination water scrubber-mist
impinger is normally used. Stack samples that could have a high loss potential are collected twice
per 24 h and counted for alpha radioactivity. if the loss potential is small, the samples are
collected once every 24 h. The individual membranes for each sample point are composited for
mh24hmmmwﬁmmm.mmm&miaqu‘wm
on a daily, monthly, quarterly, or yearly basis. Table 2.3 indicates the quantities of uranium
emitted from the process stacks (identified in Table 2.2) during the past four years (1979 - 1982) of
operaton. ' 2
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Table 2.2. Sources of gaseous emissions from plant processes with identification
of type of dust and mist control

Stack Contamnant Primary Secondary Tertary

No. e removed control control control
11 Wet oxide dus! collector Particulates Baghouse (99.9)"  Baghouse (99.9)
1-2 Dry oxide dust collector Ly Baghouse (99.9) Baghouse (99.9)
1-3 Drum cleaner dust collector Particulates Baghouse (99.9) Baghouse (99 9)
1-4 Oxide vacuum cleaner Particulates Cyclone (95.9) Baghouse (95.9) Baghouse (99.0)
-7 UF, vacuum clesner Parthculates Cycine (80.0) Baghouse (99 9) Baghouse (99.9)
1-10  "B" UF, dust collector Particulates Baghouse (99.9) Baghouse (99.9)
-1 Dry oxide dust collector Particulates Baghouse (99 9) Baghouse (99.9)
1-12  Ash vacuum claaner Particulates Cycine (80.0) Baghouse (99.9)
1-12  Ash dust collector Particulates Baghouse (99 .9) Bughouse (99 9)
1-13  "A" fluonnator filters Particulates Metal futers Metal filters
(>98.9) (>99.9)
1-13  "A" fluorinato: scrubbers F,. HF UF, Spray tower Packed tower Coke box (99.0)
(80.0) (95.9)
1-14  "B" fluonnator filters System identical to 1-13
1-14 "B" fluorinator scrubbers System dentical to 1-13
"C" fluonnator fiters System dentical to 1-13 (may use either "A" or "B"
fluonnator scrubber system)
1-23 "A" top hydrofiuorinator filter Particulates Carbon filters Carbon filters
(>99.9) (>99.9)
1-23  "A" top hydrofiuorinator scrubber HF H,0 venturi KOH venturi KOH packed
jets (88.0) jets (85.0) tower (99.0)
1-24  "B” top hydrofiuorinator filter System identical to 1-23
1-24 "B" top hydrofluonnator scrubber System dentical 1o 1-23
146  "A" UF, dus' collector Particulates Baghouse (99 9) Baghouse (99.9)
Reductor dust filters Particulates: Metal (99 9) Metai (99 9)
gases to H,S,  Filters Filters
ncinerator
1-48  H,S ncnerator stack H,S and § Suitur condenser Incnerator 199 1)
1-54  Drum mverter dust collector Paruculates Caghouse (99.9) Baghouse (99.9)
3-2 Uranum recovery dust collector Partculates Baghouse (99.9)
42 Pond mud calciner filtar and scrubber  Pariculates, Beghouse (99.9) Sprey tower (95.0)
HF, SO,
17-1  Sampling plant dust collector Partculates Baghouse (99 9) Baghouse (99.9)
17-2  Sampling plan:. vacuum cleaner Paruculates Baghouse 199 9) Baghouse (99.9)

*Rated percent efficiency 15 » parenthesis.
Source: Alked Chermical Company, 'wmwmm«mmmmsnm
40-3392. UF4 Conversion Plarmt * Metropolis, It july 1982

TabeAdnmﬂnuMuMMfamn-imﬁmMﬁmtmm
with UFg conversion facilities.'? From Tables 2.3 and 2.4, the total annual uranium emissions are
Mmbofﬁvmmwilhmwm4l2.7ko,orm0.14a.'n1979.Upto
about one-half of the uranium is lost directly from process equipment (Table 2.3) with the
remainder from ventilation systems (Table 2.4).

Essentially all of the stack emissions of uranium are of mixed solubility' (Classes D, W, and Y)
because of the variety of milling processes used to produce ore concentrates (see Sect. 4.1). In the
mmmm.numdmmmwmmuo,r,mw.
decomposition. The uranium released in the off-gas from the ash dust collector and vacuum cleaner
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Table 2.3, Stack height, air flow. and annual uranium emissions for the years
19791982 from UF, process equipment dust control devices

Stack o - Hesght Flow Urarum emission (kg)
No W dwection’ . i T
f m’/min ACFM 1979 1980 1981 1982
11 Wet oxde dust collector v 30 48 143 5 040 297 54 4 159 124
1-2 vy oxude dust collector H 32 108 7% 2,650 38 556 158 35
13 Drum cleaner dust collector v 12 40 122 4320 23 21 33 89
14 Oxde vacuum cleaner H 30 98 12 428 30 20 10 1.7
-7 UF, vacuum cleaner H 4 12 n 1078 98 68 55 30
110 "B" UF, dust collector v 30 98 82 2.889 547 50.0 148 42
1-11  Dry oxide dust collector v 12 40 167 5 880 49 286 29 04
112 Ash vacuum cleaner and dust collector H 26 86 73 2561 104 21 94 145
113 "A" fluonnaton coke box v 32 105 5 193 514 258 457 583
114 "B” fiuonnation coke box v 32 105 5 193 410 302 227 198
146 "A" UF, dust collector v 30 98 38 1,338 27 34 02 84
1-48  H,S nanerator stack v 47 155 184 6.500 04 04 05 10
1-54  Drum nvertor dust collector v 6 19 438 15 394 b b 0.1 04
32 U recovery dust collector v 12 40 13 482 <0.1 <01 <0.1 <01
42 Pond mud calciner v 9 29 93 3296 1M 05 04 06
171 Samphng plant dust collector v 7 23 214 7,565 02 08 01 1
172 Sampling plant vacuum Cleaner 2 ' 13 14 490 b b 02 086

Total process emussions 21586 2044 138 6 1389

*H = honizontal. V = vertcal

"Not installed

Source. Aled Chemucal Company “Aled Chemucal Apphcation for Renewal of Source Matenal License SUB-526. Docket 40-3392.
UF ¢ Conversion Plant.” Metropohs. it July 1982

Alheo Chemical Company “Responses to NRC Site Vist information Requests.” May 27. 1983

(Stack No. 1-12) is due primarily to decomposition of residual JFg in the bed material and filter
fines collected by this system.

hoddnmtooolocthgmmm.puwmdobmmdmdwmommmd
temperatures of the dust collectors every two hours. Samples from the ff-gas scrubbers ae asc
WtaumﬁwmatnwymmmmchMmymm
to allow cperatcr action (0 nwnimize emissions. Additional samp'es, visual observations, and
precautions are taken as necessary to ensure acceptable performance of the pollution abatement
equipment.

Suckdudwgodumhwnmbmfmmdtobofoubbhrmhﬂnhrmmmb«dphm
to shut down equipment when the concentration of uranium in the exit stack exceeds the

The nonradiological emission sources and emission rates' are shown in Table 2.5. These emission
sources are operated in accordance with their individual air permits which are obtained from the
inois Environmental Protection Agency. Except for the incineration stack (1-48), emissions are
based on stack measurements during operation and scaled to capacity of the equipment. The
mvum..mmm»mmmmso,
reteases.
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Table 2.4. Stack height. air flow. and snnusl uranium emissions for the yoars 19791982 from

ventilation systems associated with UF, conversion facilities
Stack Discharge Height Flow Uranium emission (kg)
No Description i e mti e et ——e
m ft m'mn ACFM 1979 1980 1981 1982
118 A" reductor blower M 23 75 28 987 1.1 0.6 08 1.0
1-16 "B" reductor blower H 23 75 28 987 413 231 58 47
117 "A” top hydrofluornator blower H 14 45 188 6.630 15 14 642 73
118 A" bottom hydrofluonnator blower H B 12 188 6 630 08 03 01 02
1-19 "B" top hydrofuonnator blower H 12 38 28 987 140 310 245 64
1.20 8" bottom hydrofiuornator blower H 14 45 28 987 05 0s 05 02
21 A" fluornator blower H 9 30 120 4239 09 06 29 142
122 "B” fluornator blower H s 30 120 4239 1.7 1.9 1.7 14
126 Ore prep multifioor exhaust v 18 60 400 14 145 28 18 00 30
1-27 Exhaust fan 1st floor south H 5§ 15 651 23.000 59 63 96 6.0
128 Exhaust tan 1st floor west H 5 15 651 23.000 51 57 1.7 53
1-29 Exhaust fan 2nd floor south H 9 30 651 23000 0.0 11 51 36
1-30 Exhaust fan 3rd floor south H 14 45 651 23.000 104 98 49 58
- Exhaust fan 3rd floor west H 14 45 651 23 000 98 109 7.7 53
1-32 Exhaust fan 3rd floor south H 14 45 651 23.000 32 49 25 57
133 Exhaust fan 3rd floor north H 14 45 651 23.000 8.6 122 81 6.7
134 Exhaust fan 4th floor south H 18 60 651 23,000 69 58 9.1 52
135 Exhaust fan 4th floor west H 18 60 651 23.000 96 1.2 115 75
1-36 Exhaust fan 4th floor south H 18 60 651 23000 60 10.1 4.1 27
o Exhaust fan 5th floor south H 23 75 651 23.000 86 84 1s 175
1-38 Exhaust fan 5th floor west H 23 75 651 23 000 L 7.2 104 27
1-39 Exhaust fan Sth floor south H 23 75 651 23 000 84 10.2 79 33
140 Exhaust fan overhead no 1 v 27 90 708 25 000 <0.1 ] (] ]
141 Exhaust ran orerhead no. 2 v 27 90 708 25 000 99 103 b 04
142 Exha st fan overhead no 3 v 27 90 708 25,000 43 46 90 14
143 Exhaust fan overhead no 4 v 27 %0 708 25.000 95 15.3 37 V]
145 NH, dissocator vent v 18 60 356 12,580 38 63 50 5.0
147 "C" fuornator blower H 9 30 120 4239 1.5 07 04 0.2
149 Destilanon multifioor axhaust v 6 19 87 27.17% c3 02 <0.1 23
1-50 A" redctor off-gas H 20 @& Fa 733 161 03 w7 oL
1-51 8" reductor off-ges H 20 @7 34 12186 .6 [+ X1 24 0.7
1 68 Cxhaust fa 3rd floor north H 14 &5 242 8535 c i5 02 03
156 Exhaust fan dstliation 1st foor H 7 22 74 26.39%0 c c 34 12
north
1657 Exhoust fan mantenaice ares 15t floor H 3 n 149 5268 c c c <0.1
south
Total ventilation emesions. 1971 2037 2285 118
*H = horzontal. V = vertical
“Removed from service.
“Not installed.

Source Aled Chumwcal Company ‘MMMMMUMWWW“.W&W.
UFy Convarsion Plant.” Metropoks, i July 1982
Aled Chemical Company. "Responses to NRC Site Visit Information Requests,” May 27. 1983,

2.2.2.2 Liquid effluents

MMMMWMmMmMMMMhMMW.
natural drainage ditch, which empties into the Ohio River (Fig. 2.2). The current wastewater
disposition methods are shown in Fig. 2.4.

WMMmmm.wthmhmmmm
mywhm.bwmmammm.wmnw
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Table 2 5 Engineering estimates of nonradiclogical emissions
from plant stacks in kilograms per hour

Fiuonade
Fluonoe

Wet onde dust collector
A" fuonnation scrubbers
B fluormation scrubbers
A" 10p hydrofuonnator scrubber
8" hydrofuornator scrubbes

Yoew ator stack

SO removal unit

slciner combusbon gas flue

aloned axhaust scrubber vent

KOH scrubber vent

No 2P KOM scrubbes SKA axpansor
Crubber vent

No 1P H, scrubber

KOM scrubber vernt

F o scrubber vent

St . scrubber vent

F. fume vent scrubbes

KOH scrubber

1, scrubber

Melt 1

Powerhouse ).06

sonvce  Aled Chermcal wnpany Alked Chermscal Apphcation for Renewasl of Source Materal License SUB 526 Docket
1392 . son Plant " Metropoks. 8 July 1982

Ahed Chermecal Company. "Responses 1o NRC Site Vst Information Reguests * May 27 1983

composition of the waste. Ponds 1 and 2 prowde particulate wanium recovery anc tluoride spil
contre, for wastewater containing excessive concentrations of fluoride. The e'fluent from these two
poindds & pumped directly to the EPF. Setling Ponds 3 and 4 are uced as uramun spill control
ponds. These ponds receive spent (NH,),S50, solutons from the pretreatrnent faciity and all other

uranum-contaminated water, ncluding that from the sampling plant, which does not contain
significant fluorids

The pH of Settiing Ponds 3 and 4 ‘s maintained shightly basic to minimize dissolved uranium loss.
Experience indicates that about 90% of the uranium loss from these ponds is soluble uranium. As
the affluent leaves these ponds, the flow rate is measured, and a 24-h composite sample is taken.
The pH and uranium content of the composite sampie 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 River.

The solids in each of Ponds 1-4 are removed when the available “freeboard” is reduced to about
60 cm (2 ft). Whenever a pond is emptied and cleaned, a thorough examination is made of the
lining. The lining is 62-mil EPDM (ethylene-Propylene Diene Monomer) rubber layed over previously
used asphalt and bt riap liners. The material in the ponds is alkaline, and the EPDM rubber liner has
excellent resistance © alkaline solutions. In the event a pond liner should develop a leak, seepage
drains are installed under each pond to provide means for rapid leak detection.

The HF water scrubber liquors are routed directly to the EPF for HF neutralization. The uranium
content of this stream averages less than 5-ppm uranium. Uranium recovery leach liquors are
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recycled for additional leaching. When fluoride concentrations in these liquors exceed operating
specifications, they are withdrawn and pumped to the EPF for fluoride removal.

In the EPF, calcium hydroxide is used to precipitate fluorides as insoluble calcium fluoride (CaF,).
The precipitated CaF, is separated in settling basins (Ponds A to F in Fig. 2.2). The effluent from
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 combined with treated sanitary waste, uncontaminated cooling
water, and the effluent from the uranium settling ponds before discharge into the Ohio River.

Before release at Outfall 002, the plant effluent is continuously sampled, and the composite sample
is analyzed daily for uranium. Administrative controls are used in conjunction with daily sampling tu
limit liquid effluent concentrations of uranium. The administrative investigation limit is established at
5% of the NRC unrestricted release limit; however, experience indicates that routine concentrations
rarely exceed 2% of the release limit. In the event of a major spill that could significantly increase
effluent water concentations of uranium, additional controls, such as diking and neutralization, are
used to minimize the environmental impact.

Suspended and dissolved solids, pH, and fluoride, are monitored in ~ccordance with the National
Pollutant Discharge Elimination System (NPDES) permit (Appendix B). The daily samples of the main
effluent are composited into a monthly sample that is analyzed for numerous impurities.

The annual average releases of radioactivity at Outfall 002 for the years 1579- 1982 are shown in
Table 2.6. The annual average flow and nonradiological analyses of the liquid effluent are shown in
Table 2.7.

Table 2.6. Annual average relwase of radiouctivity in liquids released from
Qutfall 002 st Allied Chemizal Company UF, Conversion Plant

Description 1979 1380 1981 1982
Gross alpha, pCi/L* 300 240 200 150
Gross beta, pCi/L 320 170 270 200
" otal uranium

ppm 0.74 0.46 0.46 0.34

pCi/L 500 310 310 230
22%Ra, pCi/L

Soluble 0.72 0.7 0.7 1.3

Insoluble 0.31 0.22 0.1 1.9
2307, pCi/L

Soluble 42 1.7 14 1.9

Insoluble 8.7 12 4 59

*One pCi/L = 10" ® uCi/miL.

Source: Allied Chemical Company, "Allied Chemical Application for Renewal
of Source Material License SUB-526, Docket 40-3392, UFq Conversion Plant,”
Metropolis, il., July 1982..

Allied Chemical Company, "Responses to NRC Site Visit Information
Requests,” May 27, 1983.
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Table 2.7. Annual sverage flow, pH, and nonradiological analysis
of Allied Chemical Company UF; Conversion Plant liquid
effluent at Outfall 002 for the years 1979-1982
(mg/L except where indicated)

1979 1980 1981 1982
Flow, m®/d 13,800 16.600 15,900 16,500
pH* 7.4 7.3 7.4 7.4
Total dissolved solids’ 791 7056 754 726
Total suspended solids® 25 1.5 1.6 1.5
Chioride 38 38.5 36.9 39.8
Chromium (+ 6) <0.003 <0.003 0.003 0.003
Chromium (+ 3) 0.015 0.008 0.008 0.012
Fluoride® 5.7 4r 48 6.5
Iron 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 0.1 0.16

*Monitoring required by NPDES permit.

Source: Allied Chemical Company, "Allied Chemical Application for Renewal of Source
Material License SUB-526, Docket 40-3392, UFg Conversion Plant," Metropolis, ll., July
1982.

Allied Chemical Company, "Responses to NRC Site Vistt Information Requests,” May
27, 1983.

The appiicant's aata' ? indicate that the morthly (or quarterly) averages do not deviate significertly
from the anrual averages The radioactivity in the plant liquid effluent represents only a small
percentage (less than 5%) of any of the establish..d limits for release of radioactivity to unrestricted
aieas (10 CFR Part 20).

The concentiations of nonradiological cortaminants discharged in the plant effluent do not exceed
recognized wastewater-quality standards. Fluoride, the principal contaminant of concern in the
effluent, is within the state of lllinois recommended discharge limit of 15 mg/L. The maximum
monthly fluoride value was 7.6 mg/L in March of 1979. However, the NPDES permit (Appendix B)
requires compliance based upon twice-weekly sampling for F, suspended and dissolved solids,
and six grab samples for pH. Using NPDES sampling criteria rather than monthly or annual
averages, the applicant found no excursions of the permit in 1981. There were five pH excursions
during 1980 with the maximum time being 80 min and the minimum excursion time 256 min. During
1979 there were five excursions including two fluoride excursions of 24-h each of 15.5 ppm F~
and 18.9 ppm F , one for pH alone, one involving pH and suspended solids, and one for
suspended solids alone.' These brief excursions of the permit limits would not be expected to
produce any environmental impact on the Ohio River because the 0.2 m®/s of effluent discharged
into the river is insignificant compared to the average flow of the Ohio River of 7,506 m?/s, and
only 0.06% of the river's lowest flow on record (426 m’/s). Under these conditions, the
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contaminants discharged would not be detectable after mixing with the river and should have no
significant environmental impact.

2.2.2.3 Solid wastes
The solid waste streams of the UFg conversion facility can be classified as follows:

1. Uranium-bearing particulates filtered from process off-gas and building ventilation are recycled
as feed material.
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 uCi/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 Ib) of the solid wastes
(principally insoluble CaF,) are generated for each short ton of UFg produced. Thus, about
1.4 x 10° kg (1540 tons) of radioactive process waste containing a maximum of 42 Ci
must be shipped to licensed disposal facilities each year.
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 drums for shipment to a licensed waste disposal site. About
1000 drums are shipped each year
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 dealers. Thorough radiation monitoring s wone to ensure that the residual radioactivity
le.al s beiow apphcable NPC guelines.
Wastewater streams containing iitthe or an uranesn are processed in the EPF. Since the
dominant #npurity n tne comuined waste streams is fluoride, the EPF process uses calcium
hydroxide to precipitate fluorides as insoludle calcium fluoride 'CaF.) which 15 scnarated in
Settling Ponds A-E (Fig. 2.2). The syntheuc CaF_ containing 200-300 pom of wanwm is
recovare.! from the settling ponds ard transperted to or Allied Chemical “IF production plant in

Louisiana. The synthetic CaF, is blended in 2 1/10 to 1/20 retic with naturai CaF, and reacted
with concentrated sulfuric acd 'H,S0,) for routine HF production. The calcium sulfate (CaSO,)

solid residue with impurities, which includes about 13 to 21 ppm of uranivm, ‘s deposited on
the plant site in Louisiana under conditions of a state permn.z

2.3 DECOMMISSIONING

At the end of its operating life, the plant will be decontaminated to levels such that the plant
bulldings 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:

Cur. ent radiological limits and decontamination technology are to be used

All buildings are to be cleaned to levels established for unrestricted use.

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




2-17

4. Any contaminated underground piping 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 disposal if contaminated beyond established

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

6. All decontamination activities are designed 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 decommissioning plan for the Allied Chemical Company UFg Conversion
Plant and concluded that the plan was reasonable and adequate. On January 31, 1980, NRC
issued Amendment No. 3 to include the decommissioning plan and financial commitments as part
of Condition 17 of the current license.

2.4 MATERIAL CONTROL AND ACCOUNTABILITY

Because there 1s no enriched uranium 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 UFg
cmvusbnopuam.mmnmmmrm&ofmwmwmtmmw,
production and shipment as a matter of pruden: economical operation and maintains control of all
operations including waste handling to ensure the health and¢ safety of the employees and the
public.

2.5 STAFF EVALUATION OF THE PROPOSED ACTIOM ANT ALY ERNATIVES

The staff Lelieves that the material processing at the Aled facility is rerformed in & manner that
protects the public and the envirorment from unusuel or adverse impact. The methods of waste
confinement and effiuent controls resuit in releases of wastes that meet 2l applicable state and
federas suncards (Sects. 2.2 and 4.1). The environmental impact of continued operaton is
expected to be accepiable providing that the iollowing conditions are added to the icense.

1. The applicant wili be required to investigate why the uranium content of recent (1979-1982)
samples of soil and vegetation from both on-site and off-site locations is considerably higher
ﬂ\antmcomuﬁdlmm\inodd.lhqnn1908—1973wiodlndtopropouwhlt,ifmy,
corrective action is necessary by Allied to stop this increasing trend (Sects. 4.1.2 and 4.1.3).

2. The apphcant will be required to take samples and perform uranium and fluoride ~nalyses of
bottom sediments from several (at least two) locations along the effluent drainage dit:h from
Outfail 002 (Sects. 4.1.2 and 4.1.3).

3. n.mwmmmmmmmmmmm
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 sufficient accuracy to demonstrate compliance with
40 CFR Part 190.
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SUB-526, Docket 40-3392, UFg Conversion Plant,” Metropolis, ., July 1982.
2. Allied Chemical Company, "Responses to NRC Site Visit Information Requests,” May 27, 1983.



3. THE AFFECTED ENVIRONMENT

3.1 SITE DESCRIPTION

The Allied Chemical Company UFg Conversion Plant is located on a 349-ha (862.3-acre) tract of
IanthassacCamtyatthesoutfnmtipofllinoisalongmnonhbankofthoOhnoRivor
(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 limi*s.

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 Metropolis
(Fig. 3.1). This restricted area is situated on an alluvial terrace some 18 m (60 ft) above the
floodplain 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

Theclimatoofthesitearoaischaractoristicoftfnhurridcontinemalzono.butmorotypicdof
western Kentucky than of WMinois, and slightly influenced by the Ohio River. The average annual
temperature is 14°C (58°F). with normal averags temperatures ranging from 25.6°C (78°F) in July
to 1.5°C (25%) in January.? The temperature range s smailar than observed in nearby areas of
fiEaois to the north. Temperatures of 38°C (100°F) or higher and — 18°C (O°F) or lower ocour with
trequencies of less than once in five vears.'

The normal precipitation for the site is 114 to 117 cm (45 10 46 n) per year The winter and
spring months have slightly more rainfa than does the period July through Cctober.® The average
winter has only orcasional light snows; the seasonal average snowfall is 25 cm (10 in )

3.2.2 Winds, Tornados, and Storms

The area has a long-period average of 53 thunderstorm days ner “ear, but the number of
danmmmmistmisnothrgo.Ttwmxinm15-ninwindvdodtyrccordodfortho
site area is 101 km/h (63 mph). The entire Southern Winois and Western Kentucky area has a
45-year tornado frequency rate of 2.5 tornadoes per year.' According to methods for estimating
tornado occurrence presented by Thom,* the probability of a tornado actually striking the site is
1.9 x 107 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 stability categories from
the Paducah, Kentucky weather station has been used to determine dispersion and dilution factors.
Mau.mmmmmwamhmwm“mm
Tables A.6 and A.7 in Appendix A.

3-1
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Meteorological dispersion factors (annual x/Q values) are estimated using the Gaussian plume model
and diffusion coefficients for Pasquill-type turbulence.>® The annual average x/Q value in
16 sectors up to a distance of 80 km (50 miles) from the site are given in Table A.5 of
Appendix A. An average annual mixing height” of 1000 m is used in this report.

3.2.4 Air Quality

The state of Miinois 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 liinois

Concentration
el s il standard (ug/m?)
Primary  Secondary
SO, 3-h maximum® 1,300
24-h maximum® 365
Annual arithmetic mean 80
TSP? 24-h maximum® 260 150
Annual geometric mean 75 60
NC, Aanvsl arithmetic mean 100 100
(o0] 8-h maximum® 10,000 10,000
1-h maximum® 40,000 40.000
Qzone 1-h maximum” 2356

*The concentration standard for this time criteria is not to
be exceeded more than once par year.
‘Total suspended parriculates.

Thomt&oﬂumﬂmmddhaﬂmodbymphutpohﬁonhmmm‘su&
production facility are Massac County (Winois) and McCracken County (Kentucky) (Fig. 3.2).

mummmmbmmwmmmmwnmm
area and by two coal-fired electric generation facilities: the Shawnee Steam Plant (1750 MWe)

mmm%MhmMsWMWMSmEmMMHOO MWe)
near Joppa, lllinois, about 10 km (6.2 miles) to the west-northwest.

c«mmmmawm«»ﬁnmmwmmmw
Wﬁmﬂnuﬁtvn&np&m,uﬂhu&ﬁnmdwﬁﬂawﬂdoﬂ,
unouﬂdounmommmn‘npow«pbuopuaﬁmmm.wamamﬂn
regional air quality.
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Fig. 3.2. Location of Allied Chemical Company UF, Conversion Plant at Metropolis with an
indication of the nearby communities and major industrial employers.

3.3 DEMOGRAPHY AND SOCIOECONOMIC PROFILE

The plant site is located in a predominantly agricultural area of low average population density with
widely scattered villages and small cities in Massac County, Winois, 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
Ailied Chemical Company UF, Conversion Plant at Metropolis, Illincis

Distance (miles)

Dwection —mMm™mM8M8Mm8m M ——— etuny ket ey

0-1 12 2-3 34 4.5 5-10 10-20 20-30 30-40 40-50
N 18 o} 0 202 0 208 938 2,054 6.199 10.831
NNE 42 20 80 0 228 199 536 741 12,277 12121
NE 21 0 147 125 18 158 1121 3,026 2,112 4018
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 7876 2,923 1,712
SE 0 0 1716 1,069 400 15862 28052 7,050 11,418 6,539
SSE 0 0 1,208 299 0 3,196 6,254 8.037 11,459 19,602
S 0 0 4] 461 55 1.251 1,701 4834 7.065 9,625
SSw 0 0 146 113 0 1,021 1,801 2,756 3.895 5,693
SwW 0 0 120 214 97 417 20N 3,323 1,783 5,603
Wsw 0 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 1,634 1,923 10,938 28.595
NNW 12 87 130 0 8 157 2515 3.117 15,428 40,749

Total 201 2686 4025 25846 1384 26093 56918 67550 108,379 229974

each o1 16C segments defired by ‘6 radial (compass) directions and ten radial distances [*1.6
3.2, 48 81, 16.1, 322, 483 644, and 805 km (1, 2, 3, 4, 5, 10, 20, 30, 40, and
50 miles!]. The 1980 population in each circular zone (annuius) is also shown in Table 3.2. The
cumulative 1980 population for each radial zone up to 80 km (50 miles) of the plant is given in
Table 3.3. The total population within 80 km (50 miles) of the site is 499 659.

Tire nearest resdence is located on the east side of US. Highway 45, about 421 n (1380 f)
from the Feed Materisls Building There are 13 other permanent residences in the near-site area
rangingomtoadstancoofappfoxirmtdymzm(ZSOOR)ﬁunvnFoodmwhb&m.
Within the immediate vicinity, 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 UFg; Conversion Plant currently has 466 employees.® Most of the
management personnel reside 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,° employment at the Allied Chemicai facility accounts
for about 1.7% of the estimated 28,000 employment in the two-county area.

3.4 LAND

3.4.1 Site Area

Before being purchased by Allied Chemical about 25 years ago, much of the site was used for
agriculture. Today the majority of the site consists of second-growth hardwood forest. About
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Table 3.3. Cumulative 1980 population within 80 km (50 miles) of the
Allied Chemical Company UF,; Conversion Plant at Metropolis, lllinois

Distance (miles)

Dwection —— —— e e e e e e O e e v,

0-1 0-2 0-3 0-4 05 0-10 0-20 0-30 0-40 0-50
N 18 18 18 220 220 428 1.366 3.420 9619 20.450
NNE 42 62 142 142 370 569 1,106 1,846 14,123 26,244
NE 21 21 168 293 n 469 1,590 4616 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 1611 4,545 9614 17.927
ESE 24 2,363 2,353 2,353 2,452 3520 7.540 15,416 18.339 20,051
SE 0 0 1,716 2,785 3.185 19047 47099 54 149 65 567 72,106
SSE 0 0O 1208 1507 1,507 4703 10957 18,994 30,453 50,055
S 0 0 0 461 516 1,767 3,468 8,302 15,367 24,992
SSW 0 0 146 259 259 1,280 3.081 5,837 9,732 16,425
SW 0 0 120 334 431 848 2,859 6,182 7.965 13.568
WSW 0 19 19 19 115 691 3441 12,823 19,581 35,659
w 0 0 57 57 183 501 1.825 6616 9519 30,730
WNW 0 7 126 126 313 615 1,748 4 884 8,240 41,922
NW 18 18 68 2N 240 637 21N 4094 15,032 43,627
NNW 12 99 229 229 237 394 2,909 6,026 21,454 26,203

Tota! 201 2,787

6912 9558

37035 93953 161,503 269,882 499856

80 ha (200 acres) of the property along the Ohio River are stil used for gran production
th'ot an 5 'erse ~gre.ment with 4 local tarmer (Fig 3.1). There are no nlans to increase the axisting
agriculturs! area or to harvest the ma ketable timber on the site © A transmission lina traverses the
Allied property about hali-way between the Onio River and the southwestarn border of the fenced
area. The transmission line corridor is maintained in grasses and low-growing shrubs.

Major faciities n the 22-ha (51 acra) resiricted area include the administration building, the
aboratory, the fluorine production facility, the UFg; manufacturing facility, the wastewater ponds
ard treatment plant, ana a UFg 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
well-landscaped, large quantities of scrap metal are being accumulated to the south and east of the
plant between the two fences. Only the six-story UFg production facility and the administration
building are prominently 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 UF facility throughout
its recorded history. In 1978, approximately 72% of the land in Massac County was used for
agricultural purposes.'® The remaining lands were occupied by woodlands, idle farms, or urban
areas. Farm income is derived about equally from sale of crops and sale of livestock, poultry, and
their products. Important livestock in the area are hogs and cattle, and the major cash crops are
soybeans, corn, and wheat. '®
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in the vicinity of the Allied plant, much of the floodplain along the Ohic 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.3. 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 plar. located immediately
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 Wllinois
Depariment of Conservation. The West Ken*ucky Wildiife Management Area is across the river,

3.2 km (2 miles) southwest of the Allied plant and adjacent to the Paducah Gaseous Diffusion
Plant

3.4.3 Historic Significance

A review of the Federal Register'' "2 reveals that two historic sites are located in the immediate
vicinity of the Allied 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 of the Allied

facility should not affect use of these historic sites nor have an impact on the recreationai use of
the state poex

3.4.4 Floodplains and Wetlands

The Aliied plant is situated on an alluvial terrace about 26 m (85 ft) above the Ohio River
immediately southwest of the terrace, a 300-m (1000-ft) wide floodplain extends to the bark of
the Ohio River (Fig. 3.1). Althougt fiooding of tne Dhio Rwver occurs annuelly, floodwaters have
never reached the plant ste. The 1937 floodwaters reactaed an elevation of 104 m (342 #)'
The probable elevation of the 100-year flood in the area is about 103 m (340 %).'? 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 floodplair: 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 at Brookport,
Hlinois, about 1* km (7 miles) upstream from the site.

State-discharge records have been maintained at Metropolis, Minois (lllinois Central Railroad Bridge),
since 1928. The maximum discharge of the Ohio River was 50,410 m?/s (1,/80,000 cfs) on
February 1, 1937, and the minimum discharge of 425 m®/s (15,000 cfs) occurred on
Juiy 30, 1930. Average discharge is 7,506 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 Allied'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
hmits 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 llinois recommended discharge limit.

Table 3.4 Requirements of the NPDES permit and annual average values
for 1982 at the Allied plant outfall 1o the Chio River

NFDES Outfall
1eQUE uMer LS (ennual average)
pH 6.0-9.0 74
Fluoride, mg/L 15.0 6.5
Sohds (total aissolved), mg/L 3500 728
Solids suspended), mg/i 15.0 1.6

Source: Alied Chemical Company, "Responses to NRC Site Visit Information
Requests,” May 27, 1983,

The average discharg~ rate for the plant effluent during the last three years was 0.18 m’/s
(6.3 cfs), which is wivial compared with the average discharge rate of 7,606 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 expectatic 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 individual residential or farm use but not to satisfy industrial requirements or municipal water
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service systems. The principal 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 f1).'

The water supply for the Allied Chemical plant is pumped from four wells identified as supply wells
1-3 and the sanitary well on Fig. 2.2. The total capacity of these wells is in excess of
17 m?/min (4500 gpm). This is significantly more than normal plant use reflected by the
11.5 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 0.6 m (2 ft) in
the other on-site wells. Because other industrial and municipal welis in the area are at distant off-
site locations, the staff does not expect them to be affected by the Allied plant groundwater use.

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

3.6 SOILS, GEOLOGY, AND SEISMICITY

3.6.1 Soils

Soils in the immediate vicinity of the UF; 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 ther very low permeability and poor drainage.

The sails in the bottom lanc along the Ohio River were developed primarily from outwash or
alluvium from under forest vegetation. Runoff from higher elevation on or near the plant site or
sitation during river flooding contributes to the bottom land soil development.

3.6 2 Geology

Beneath the Quaternary surficial materials is the Tertiary and Cretaceous gravels, sands, and clays
that may extan! to more than 60 m (200 ft) deep. This material is supported by the older
Mississipian undifferentiated 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.

Structurally, the area is part of both the Mississippi Embayment syncline and the lllinois Basin. The
older rocks of Mississippian age form the southern part of the lllinois Basin and dip toward the
north and northeast. The younger rocks of Cretaceous and Tertiary age are on the east side of the
Embayment syncline and dip toward the southeast.

3.6.3 Seismicity

A number of faults are found about 40 to 48 km (25 to 30 miles) east and west of the site,
generally trending northeast-southwest toward New Madrid, Missouri.'* Most faulting occurred
millions of years ago. However, according to Ross, “earthquake activity in the upper part of the
Mississippi Embayment suggests that this system of faults is still active.”'*
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The only major earthquakes in historic times in this area were the New Madrid earthquakes of
1811-1812, centered about 60 miles southwest of the plant site. These earthquakes are
generally recognized as the strongest in the recorded history of eastern North America. According
to Nuttli, the intensity of the New Madrid earthquake (December 16, 1811) was X to XI in the
epicentral region and between Vill and IX at Metropolis. '®

Seismologists are unable to predict with any accuracy the recurrence rates for major earthquakes
such as the New Madrid event. However, experience indicates that a major earthquake along the
New Madrid froni zone is capable of causing extensive damage in the Metropolis area. The Allied
Chemical plant could sustain significant damage in such an earthGuake, potentially leading to off-site
environmental impacts ke those discussed (Sect. 4.3.2) for other major accidents.

3.7 BIOTA

The biotic resources of the site have never been surveyed. The information presented here is based
on kterature concerning the regiona! hiota and observations made by the staff during a site visit.

3.7.1 Terrestrial

The natural vegetation in the vicinity of the Allled site is characteristic of oak - hickory and southern
mixed hardwood forests.'® Consequently, even though much of the site was used for agriculture
before the UFg faciity was built, the majority of the area today consists of second-growth upland
stands of oak (Quercus spp.) and hickory (Carya spp.). Characteristic pioneer tree species
associated with these areas »«cluk: persimmon 'Diospyros virginiana), sassafras (Sassafras albidum),
and black locust (Robinia pseudoscacia).'’ About B0 ha (200 acres) of the site along the Ohio
River are stll used for grain production through a lease agreement with a locsl farmer (Sig 2 1),
This cropland uses most of the floodplain, but it is interspersed with wooded drainage aress.

Vagetation along the river is subject to periodic inundation. Species such as cottonwood (Populus
deftorles anc I heterophyla)l and a variety of willows (Salix spp.) ccour predominately adjacant to
the water. Species such as box elder (Acer negundo), Americen beech (Fagus grandifolis). sweet
gum (Liquiaasrdar styraciflug), and sycamore (Plantenus occidentalus) are more predominant farther
away from the river in areas subject 1o 'ess frequent flooding.
demwmhmrﬁmmmm.3.4.1)hum’nmmd
low-growing shrubc. Characteristic species include brome grass (Bromus tectorum), broom sedge
(Andropogon wvirgiicss), bluegrass (Poa pratensis), goldenrod (Solidago spp.), sumac (Rhus spp.),
and blackberry (Rubus allegheniensis).'’

Withir: the 16 southern-most counties of the state, 32 species of amphibians are known to
occur, 48 species of reptiles, 50 species of mammals, and 283 species of birds.'® Faurs in
the vicinity of the site iu probably more diverse than in the rest of the state because the ranges of
many animals haracteristic of the Gulf Coastal Plain extend into the valleys of the Mississippi River
and its tributary, the Ohio. This is especially true of many species of amphibians and reptiles
characteristic of lowlad swampy environments.'® The Allled plant is near the edge of the
Mississ ool flyway, and a large number of migrating waterfow! use ine nearby wetlands of the
Ohio, Mississippi, and Cache rivers.’® Also, southern Winois is the wintering grounds for an
esumated 300,000 Canada geese (Branta canadensis). which is the majority of Canada geese in the
Misscsippr fyway. 2



Anima! species occurring on the Alliea site s uld be those typical of old fields and second-growth
forests in Minois. Common birds and ma imals associated with open habitat such as the
transmission line corridor and the cultiva* 4 fields include bobwhite quail (Colinus wirginianus),
mourning dove (Zenaidura macroura), horned lark (Eremophila alpestris), woodchuck (Marmota
monax), deer mouse (Peromyscus maniculatus), and the eastern cottontail (Sylvilagus floridanus).
Birds and mammals that could occur on forested land include the cardinal (Richmondena cardinalis),
titmice and chickadees (Parus spp.), woodpeckers, eastern gray squirrel (Sciurus carolinensis),
white-footed mouse (Peromyscus leucopus), opossum (Didelphis marsupialis), and white-tailed deer
(Odocoileus virginianus).

Shorebirds such as plovers and sandpipers use the banks and sandbars of the Ohio River, although
the candbars 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 (Ondatra
zibethica), raccoon (Procyon lotor), and a variety of species of turtles, water snakes, salamanders,
and frogs.

3.7.2 Aquatic

This discussion 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.

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 impact
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?' is
largely used as the basis for the following staternents.

As in most large rivers, diatoms are generally the dominant algal plankton component in the Ohio
River.?? Common genera include Melorisra, Synedra, and Fragilaria. Maximum development occurs
in the spring and fall, similar to the classic diatom pulses for lentic waters.2>?* Green algae
probably constitute the nexi most abundant group in the phytoplankton.?® Most of the green aigae
are Chiorococcalean forms, including 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-
green algae (particularly Anacystis and Aphanezomenon) sometimes occur in large rivers, particularly
harﬁﬁddr««voirsreoeivmhfgoiumofmnmm.“'“

Phytoplankton densities are greatly affected by alterations of the flow regime and by changes in the
turbidity of the water. Low flows in the warmer months generally allow for the development of
larger standing crops of biue-greens from increased retention times and warmer temperatures.
Higher turbidity reduces the depth to which light can penetrate and, hence, the volume of water
that will support an actively photosynthesizing algal population. Highest cell densities are generally
associated with blue-green developrnents; surface standing crops in the Ohio River can apparently
reach 100,000 cells per milliliter in some instances.?’

Because of generally high turbidity, fluctuating water levels, and often poor substrate conditions,
periphyton development in the Ohio River is minimal.?' In areas in which conditions are favorable.
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large standing crops can develop from the generally high nutrient levels. anos”liststhefdlowing
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 shifting bottom topography. Sheitered embayments may support dense stands of

rushes, cattails, and the like, but such areas represent only a small percentage of the river's iittora:
21

areas.

Zooplankton in the Ohio River, as in most large, turbid rivers, consists largely ot rotifers.??® Mean
densities of 200 tu 300 organisms per liter have been recorded for several locations. Peak
populations around Louisville usually deveiop from late spring to early winter and densities are
depressed by increased flows and turbidity.?’ Pooled areas behind dams have greater populations
of crustaceans (a group largely favoring lentic conditions) than do flowing areas.??

Common rotifer genera in larger rivers include Kerarella, Polyarthra, Asplanchna, and Brachionus;
commor: crustacean genera are Cyclops and Bosmina.??

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 (low
bottom redox potentials, toxic materials sorbed to the sediments).?' Chironomid larvae and
tubificids often dominate the community (in terms of numbers), and the the asiatic clam {Corbicula
manilensis) is also often found in large quantities. Other common organisms include Chaoborus spp.
and various snails and leeches. In rocky areas, diversity is increased in Hydra spp., and crayfish
have been found.?'

The character of the Ohio River Basin has changed greatly in the last 100 years after the
constmctionofnmybeksmddamsandmodogradaﬁonofttwwatuquaﬁtybymuidmd
municipal discharges. A once common gamefish, the walleye, is rare, and today nongame fish (e.g.,
carp, freshwater drum) and forage fish (e.g., emerald shiner and gizzard shad) predominate. The
Iarge-scabdanwnhgoftheﬁverhasdocreaadﬂnhabiuuofnmyﬁshbycraat'ngmorobmic
conditions and has hindered the migration of others such as the walleye. Changes in water quality
have affected fish directly (e.g., toxins) as well as indirectly through the alteration of food sources.

Concitionsinthorivutodayaroqﬁtefavorabbfmthed)mdmtfongoﬁshmatfudbrgdyon
detritus, plant material (allochthonous and autochthonous), and benthic invertebrates. The emerald
shirmisthomoatcomnonfougaspociosfm,dthoughitdounotmtimoukgoporcanugo
of the total biomass.”’ In numbers and weight, the gizzard shad appears to represent a very
significant proportion of the total fish population.

Mwnmm“mmmwmhmw.mmiwwmmoﬂmMmm
other fish can. The abundance of allochthonous organic material in the river likewise provides these
bottomfooduthhabrgefoodwpp!y.Bym@ht,ﬂmﬁshdonﬁmoaloﬁmtypabyaﬁda
margin.

mewmwmmmmwwm,mmum
fairly popular. Commonly caught species include channel catfish, white bass, and bluegill.?'
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3.7.3 Threatened and Endangered Species
3.7.3.1 Terrestrial

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

Federally listed threatened or endangered animals whose ranges include southern Winois are the
bald eagle (Hakseetus leucocephalus), American peregrine falcon (Falco peregrinus anatum),
Bachman's warbler (Vermivora bachmani), gray bat (Myotis grisescens), and Indiana hat
(M. sodaks) (50 CFR Parts 17.11 and 17.12). The staff knows of no reports of these species
being observed on or near the Allied site. A few bald sagles, however, winter near Mermet Lake,
about 5.5 km (3.5 miles) northwest of the Allied facility, and at other sites along the Mississippi
and Ohio rivers in southern Mlinois. Also, the baid eagle currently nests in both Williamson and
Alexander counties, about 65 km (40 miles; from the Allied site (M. Sweet, Wllinois Department
of Conservation, Springfield, personal communication to L. D. Voorhees, ORNL, May 11, 1983).
It is unlikely that these individuals would occur near the Allied site.

Peregrine falcons are known to occur only as migrants in the state of Minois. Each year during
migration, peregrines are sighted along the Miinois and Mississippi rivers.?® They might occur near
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 Missouri, northeastern Arkansas, and western Kentucky represent
potential breeding habitat.* Because of the history of land use on the site and the site’s present
habitat conditions (Sect. 3.7.1), it is very uniikely that these warblers occur on the site.

Both the gray bat and Indiana bat occur in southern lllinois. The gray bat, however, is associated
withBrmstmcmmdbknownaﬂyﬁan?&odeuan.”Thownpﬁcwof
tmmmtbmmmm"ﬁamimtmum.”mnwbhm
associated with limestone caves throughout the year, whereas the summer distribution of maternity
colonies prefer streamside forest. No indiana bats are known to winter in Massac County.
(M. Sweet. llinois Department of Conservation, Springfield, personal communication to L. D.
Voorhees, ORNL, May 11, 1983). Further, with farming occurring on much of the floodplain in the
vicinity of the Allied site (Sects. 3.4.1 and 3.4.2), it is unlikely that the Indiana bat would occur in
this area.

3.7.3.2 Aquatic

There are no known threatened or endangered fish species in the Ohio River near the Allied
Chemical site.”® Endangered clams that potentially occur in the Ohio River near the facility are the
pearly mussels (Lampsilis higginsi), L. urbiculata, Epioblasma sampsoni, and E. torulosa.’'

3.8 RADIOLOGICAL CHARACTERISTICS (BACKGROUND)

The radiological background characteristics presented in this section were developed from selected
data and published reports.
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3.8.1 Total-body Dose Rate

The total-body dose rate for the population in the vicinity of Metropolis, lllinois, is approximately
106 millirem per year.’? This dose rate includes 42 millirem/year from cosmic rays,
45.6 millirem/year from terrestrial sources, and 18 millirem/year from internal emitters.

3.8.2 Socil, 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.”

10.
1.
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4. ENVIRONMENTAL CONSEQUENCES OF PROPOSED LICENSE RENEWAL

4.1 MONITORING PROGRAMS AND MITIGATORY MEASURES

A comprehensive effluent and environmental monitoring program is conducted by the applicant to
demonstrate comphance with appropriate environmental protection standards and to provide, where
possible, "site-specific” data which would preclude the need to use conservative assumptions in the
environmental modeling of radiation exposure data.' The on-site and oft-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 voofs."z

Table 4.1. On-site environmental monitoring program

Number
Collection Sample Type of
Sample medium of
alitishe frequency type analysis
Air particulates” 6 Weekly Continuous Uranium,
120, 230M,,
fluorides
Soil 6 Sermiannually Grab Uranium, fluorides
Vegetation 6 Semiannually Grab Uranium, fluorides
Ambient radiation 5 Quarterly Continuous Gamma
Surface water” 1 Daily Continuous Uranium,
gross alpha,
gross beta,
226, 2%y,

Six times/week Grab pH

Twice/week Grab suspended solids
dissolved solids
fluorides other
chemicals

Groundwater B Quarterly Grab Fluorides, gross
alpha, gross beta,
%,

Semiannually Grab pH, specific conductance,
total organic carbon,
total organic halogen

Annually Grab Chioride, iron,
phenols, manganese,
sodium, sulfate

*Currently, 51 plant stack emissions are also sampled continuously for uranium.

Plant effluent stream.

Source: Allied Chemical Company, "Allied Chemical Application for Renewal of Source Material
License SUB-526, Docket 40-3392, UF, Conversion Plant,” Metropolis, Il., July 1982.

4-1



4-2

Table 4.2. Off-site environmental monitoring program

Number of Collection Sample Type of
SO St stations frequency type analysis
Arr particulates’ 2 Weekly Continuous Uranium, ***Ra,
230Th, fluorides
Soil 7 Semiannually Grab Uranium, fluorides
Vegetation 7 Semianually Grab Uranium, fluorides
Ambient radiation 1 Quarterty Continuous Gamma
Surface water 7 Semiannually Grab Uranium, fluorides
Bottom sediment 7 Semiannually Grab Uranium, fluorides

*Air samples at the nearest residence are also analyzed for particle size and solubility (see
text).

Source: Allied Chemical Company, "Allled Chemical Appication for Renewal of Source
Material License SUB-526, Docket 40-3392, UFg Conversion Plant,” Metropolis, Ill..
July 1982.

4.1.1 Effluent Monitoring Program

4.1.1.1 Radiological

A radiological monitoring program for atmospheric and liquid effluents has been in effect for the
UFg Conversion Plant for many years. At present, there are 51 stacks and exhaust fans releasing
uranium compounds to the environment from normal operation of the plant (see Sect. 2.2.2.1). The
quantities of uranium emitted from the process stacks during 1979- 1982 are shown in Tables 2.3
and 2.4,

All liquid wastes from the plant are discharged through the main effluent line (Outfall 002, Fig. 2.2)
via natural drainage which travels about 600 m (2000 ft) across Allied property before it enters the
Ohio River. The natural drainage course also carries runoff during periods of heavy precipitation.
This effluent is continuously sampled, and the composite sample is analyzed daily for uranium. The
daily samples are composited monthly and analyzed for uranium, gross alpha, and gross beta.
Quarterly composites of the monthly samples are analyzed for *2®Ra and 2°°Th. Results of analyses
indicating radiological concentrations in *he plant effluents during the last four years of operation
are shown in Table 2.6. The maximum annual concentration for *>*U was 1.6 x 107 uCi/ml.
This value represents 0.5% of the limit (3 x 10™ % uCi/mL for 2*U) in unrestricted waters
(10 CFR Part 20). Soluble **®Ra has the most restrictive limit (30 pCi/L or 3 x 10~ % uCi/ml) of
the radionuclides appearing in the plant effluents. The maximum annual average value found for
soluble ?®Ra is only 1.3 pCi/L, or 4.3% of the limit.

Underdrains, consisting of perforated pipes placed in shallow, gravel-filled channels, are installed
beneath the linings of Ponds 1 through 4. Any liquids collecting in the underdrains for Fonds 1
and 2 are returned without analysis to the ponds. Liquids from the underdrains of Ponds 3 and 4
are piped to a storm sewer and eventually are monitored and discharged through Outfall 002 as
part of the main plant effluent.

Three groundwater monitoring wells (G-102, G-103, and G-104) have been installed along the
southwestern edge of calcium fluoride Pond E (see Fig. 2.2) for the detection of potential
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groundwater contamination from the ca'cium fluoride ponds. An additionai well (G-101) was
installed in the northern portion of the site to serve as a control station for groundwater
monitoring. The level of the water in these wells ranged from 16 to 19.56 m (52 to 64 ft) below
the surface. The four wells were sampled quarterly beginning with July 1982 for gross alpha, gross
bﬁa.mz’%toomwmmitaiQrmmofﬂanmeﬁmmd
Recovery Act. Monitoring results from the four wells show that concentrations of each of these
parameters are below EPA drinking water standards.

4.1.1.2 Nonradiological

Periodic sampling of SO, emissions from the powerplant and incinerator 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 nominal emission
of pollutants from other sources within the plant.

The nonradioactive pollutants in the composite samples of the effluent from Outfall 002 are also
analyzed. The annual average concentration of principal pollutants for the years 1979-1982 is
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 exceedances for fluoride (see Sect. 2.2.2.2).

The calcium fluoride settling Ponds A through E are provided with a leak-detection system beneath
a rubber lining.? This system consists of perforated polyethylene pipes (underdrains) which drain
into a sump located at the ends of the ponds. The system of pipes is divided into zones to
facilitate the location of any leak that might occur. A leak would be detected by the presence of
liquid in a sump. The sumps of each pond are included in a weekly inspection schedule. When a
leak 1s detected, use of the pond is discontinued until the calcium fluoride sludge can be removed
and the lining repaired.

The four groundwater monitoring wells are also sampled for a wide variety of chemical
contaminants to satisfy requirements of the Resource Conservation and Recovery Act. No
significant differences in the chemical analysis of the four wells were observed.? Future monitoring
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
mwnprohummmmmdmmhmnmmmmmw
in the direction of the prevailing winds (see Fig. 4.1). The sample filters are changed weekly and
analyzed for uranium. Additionally, a quarterly composite of the weekly samples is analyzed for
%%Ra and P*°Th. Monitoring results for uranium are summarized in Table 4.3 (1979-1982) and for
radium and thorium in Table 4.4 (1980-1982). These results satisfy the criteria for acceptable
impact established by the NRC in Conditions 1, 4, and 5 of Amendment No. 4 (Mar. 24, 1980) to
the current license.

Soil and vegetation monitoring. Environmental samples of soill and vegetation are collected
semiannually. The six on-site sampling stations are at the same locations as the air samplers
(Fig. 4.1). Each sample is analyzed for uranium.
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Fig. 4.1 Location of on-site sampling stations and the nearest rasident (NR) and Metropolis
Municipal Airport sampling stations.
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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 (uCi/cc)

Sampling station
1979 1980 1981 1982

On restricted fence line®

No. 9 31x10™ 15x10™"™ 10x10™ 14x107™

No. 10 33x10°"™ 40x10"™ 25x10 ™ 30x10 ™

No. 12 36x 10 ™ 37x10"™ 26x10™ 22x10™

No. 13 31 x10°™ 44x10"™ 34x10°"™ 28x10"™
On-site near property boundary”

No. 8 22x10°"™ 21 x10™ 14x10™ 13x07™

No. 11 28x 10" 29x10™ 16x10"™ 15x10°™
Off-site near airport®

No. 6 22x10°"" 35x10"™ 25x10"™ 19x10""
Nearest residence’

No. NR-7 21 x10°™ 16x10™ 11xw0™

*Station Nos. 9, 10, 12, and 13 are located on the restricted area fence line: No.9—236 m
(776 ) NNW of UF, building: No. 10—219 m (720 f1) SW of UF4 building: No. 12— 180 m (590
1) SSE of UFg building: No. 13—230 m (755 ft) NE of UF building.

"Nos. 8 and 11 are located on-site near nearest property boundary: No. 8—3156 m (1036 ft) NE
of UF building; No. 11—378 m (1240 1) N of UF, building.

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

“No. 7 is located off-site—421 m (1380 ft) NE of feed materials building.

Source: Alled Chemical Company, "Allied Chemical Application for Renewal of Source Material
License SUB-526, Docket 40-3392, UFg Conversion Plant,” Metropolis, Ill., July 1982 [Table 4.1(C)).

Alhed 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 precperational 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 soll, 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.’

The on-site concentrations of uranium in vegetation have averaged 14.5 ppm during the years
1979-1982. This is aimost 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 uranium concentrations for the on-site soil
and vegetation samples since 1979, the staff is concerned about the upward trend for the longer
period since 1968. 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 sediment 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 monitoring for “*Ra and “*Th at on-site locations,
et the Metropolis Municipal Airport, and st the nearest residence

(SR o L L Annual average wCi/cc)
Sampng staton 1980 1981 1982
2% pa 207y, 2%, 307, %p, 10m,

On restncted fence ine®

No 9 99 x 10" 720x10" 73x10Y 59x10" 92x10"7 1rix1w0"™

No. 10 1910 49x10" 47x10™ 565x10"™ 28x10" 62x10"

No. 12 26x10°" 37x10" 16x107" 728x10" 12x10" 24x107"

No. 13 21x10°"™ 37x10°" 16x10" 19.10™" 16xW0" 24x10"
On site near property boundary®

No. 8 97x10""7 22x10"" 10x10" B84x10™ 11x10" 1rLix107"

No. 11 12x10" 91x10"™ 57x10"7 20x107" 721x10°" 11x1w0"*
Off site near awport”

No. 6 49x10" 32x10" 91x10"7 46x10"" s56x10"" sOx10 "
Nearest esidence”’

No. NR-7 31107 41 %10 40x10"7 80x10°" 13x10°" 34x10"

*Station Nos. 9. 10. 12, and 13 we located on the restricted ares fence ine: No. 9236 m (776 ft) NNW of UF, building:
No. 10--219 m (720 f) SW of UF, bullding: No. 12— 180 m (590 f) SSE of UFy budding; No.13-—230 m (765 f1) NE of UF, bulld-

ng

(1240 1) N of UF ¢ bulkding

“‘No. 6 s located off site— 16156 m (6300 f1) NNE (Metropolis Awport).
“No. 7 s located off site—421 m (1380 1) NE of feed materials bulkding.
Source: Alked Chemecal Company “Alked Chemcal Application for Renewasl of Sowce Meterial License SUB-526, Docket 40-3392,
UF , Conversion Plant.” Metropolis, i, July 1982 [Table 4.1(C))
Alked Chemucal Company. “Responses to NRC Site Visit Information Requests,” May 27, 1983,

Table 4.5 On-site environmental soil samples

Uranium (ppm)
Location " g

1979 1980 1981 1982
Northeast of feeds building No. 8 5.2 8.2 9.7 78
West of feeds building No. 9 48 0.5 8.0 8.0
South of feeds building No. 10 10.9 0.7 240 138
North of feeds building No. 11 kX 18 54 6.6
East of feeds building No. 12 240 B840 14.0 55
Northeast of feeds building No. 13 9.0 1.7 6.5 1.0
On-site average a6 171 1.2 8.8

Source: Alled Chemical Company, "Allied Chemical Application for Rerewal
of Source Material License SUB-526, Docket 40-3392, UF, Conversion Plant,"

Metropokis, ., July 1982,

Allled Chemical Company, "Responses to NRC Site Visit Information

Requests.” May 27, 1983,

“Nos 8 and 1) e located on-site near nearest property boundary: No. 8316 m (1036 ft) NE of UF, bullding; No. 11—378 m
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Table 4.6. On-site environmental vegetation samples

Uranium (ppm)

Location Stati g
1979 1980 1981 1982

Northeast of feeds building No. 8 131 9.0 11.6 7.0

Waest of feeds building No. 9 1.7 5.1 129 12.8
South of feeds building No. 10 71 92 280 13.3
North of feeds building No. 11 8.0 5.7 10.7 9.3
East of feeds building No. 12 200 234 366 18.8
Northeast of feeds building No. 13 21.8 174 226 10.7
On-site average 13.6 1.6 206 12.0

Source: Allied Chemical Company, "Allied Chemical Application for Renewal
of Source Material License SUB-526, Docket 40-3392, UF, Conversion Plant,”
Metropolis, M., July 1982.

Allied Chemical Company, "Responses 0 NRC Site Visit Information
Requests,” May 27, 1983.

indicate that uranium may have settled and accumulated in the drainage ditch during past operation.
Because this may inhibit future decommissioning and release of the site for unrestricted use, the
staff will require sampling along the effluent discharge ditch to evaluate the current extent of
contamination, if any (Sect. 4 1.3).

External gamma monitoring. Environmental thermoluminescence dosimetry results reported by
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 plart site. The badges are exchanged ruarterly for analysis by a
vendor laboratory.

Table 4.7 Environmental TLD radiation monitoring results

Dose rate (millirerm/year)
Location

1979 1980 1981 1982
North fence 306 318 244 244
East fence 1354 1415 1512 1698
South fence 558 568 616 629
Waest fence 137 156 124 130
North boundary 151 176 130 154
Maetropolis Airport m 132 92 108

Source: Allied Chemical Company, "Allied Chemical Appli-
cation for Renewal of Source Material License SUB-626,
Docket 40-3392, UF, Conversion Plant." Metropolis, Il., July

1982

Information Requests,” May 27, 1983,

Allied Chemical Company, "Responses to NRC Site Visit
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The maximum annual average externai gamma dose rate consistently 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 single 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
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 significant 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.
As shown in Figs. 2.1 anc 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 dwelling in this direction is a
private hotel about 600 m (2000 ft) from the southeast fence. The nearest residence to the ore
concentrate storage area is located approximately 300 m (1000 ft) to the northeast. This residence
is also roughly 40C m (1300 ft) from the Feed Materials Building and other potential sources of
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-yaar 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
above background. To determine the direct radiation levels at the residence and to ensure
compliance with 40 CFR Part 190 (which limits off-site doses to a real person to 25 milliram/year),
Allied will be required tc measure direct gamma radiation on the resident's property. Allied will also
t2 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.

Off-site

Air monitoring. The off-site environmental air survey program includes one sampler (No. 6)
located approximately 1.6 km (1 mile) downwind of the feed material building at the Metropolis
Airport (see Figs. 4.1 and 4.2). The sampler is changed weekly and analyzed for uranium.
mm,awmmoofmmwmumwmmmm’%.

A second sampler (No. NR-7) is located at the nearest residence downwind from the plant about
420 m (1380 ft) NE of the feed material building (Fig. 4.1). In addition to the above schedule of
analysis for uranium, ?®°Ra, and 2%°Th, the samples from this station are also analyzed each week
for the activity median aerodynamic diameter (AMAD) of the aerosol distribution. Each quarter,
simulated lung fluid solubility tests are also run to determine the simulated biological half-life of the
uranium collected. Tests have been attempted to determine the solubility of 2%°Th; however, Allied
has indicated that this procedure was not feasible. Therefore, 2°Th is assumed to be 100%
solubility class Y in accordance with recommendations of ICRP Publication 30 for thorium oxides.
Similarly, the ?®Ra is assumed to be 100% class W in accordance with ICRP recommendations.
The "site-specific” data from the nearest residence is used to determine the radiation exposure of
the resident. A summary of the monitoring results obtained during a 2.5-year period (July
1980 - December 1982) is shown in Table 4.8,

Soil and vegetation monitoring. Off-site environmental soill and vegetation samples are collected
semiannually and analyzed for uranium. Seven locations, covering a radius of about 13 km (8 miles)
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Fig. 4.2. Location of off-site sampling stations.

in the surrounding areas of llinois and Kentucky, are sampled (see Figs. 4.1 and 4.2). The annual
ovouo-concomnminm‘dmmﬁmmmmthanhTMA.ﬂ

and 4.10.

Thomagoun:dommoﬁmhmoﬂ-ﬁowﬂmwmmrmm-m
period was 1.7 ppm, with a highest one-year average of 2.8 ppm (Table 4.9). For the period
1%8-1973.“mmﬂm.ﬁmnhmmmmmu1.1oomwnh
a maximum semiannual average of 2.5 ppm.? The average annual concentration in vegetation at *he
off-site locations during the 1979- 1982 period was 3.1 ppm, with a highest one-year average of
8.8 ppm (Table 4.10). For the 1968-1973 period, mwwmnn
same sites was determined to be 0.33 ppm, momdeo7m
These results indicate an upward trend in the concentration of uranium in both the soll and
wnmmmwmwmmwmmm.s.uh.
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Table 4.8. A summary of the average radionuclide concentration
as a function of soiubility class at the nearsast residence
in prevailing wind direction (420 m or 1380 ft NE of
the Feed Material Building) for the period
July 1980 through December 1982

Concentr: “ion in sample (uCi/cc)’
Radionuclide®
Class D Class W Class Y

i26pa
430TH c
e ¥ 43 x 107" 23 x 10
= 2.0 x 10 1.1 x 10
By 43 x 10 2.3 x 10

*Annual average concentration of solubility class

"Particle size: 3.4 um

For dose calculations, it is assumed that **®Ra is 100% class W
and 7°Th is 100% Class Y

Source: Alled Chemical Company, "Allied Chemical Appilication for
Renewal of Source Material License SUB-526. Docket 40-3392, UF,
Conversion Plant,” Metropolis, il., July 1982

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

Table 4.9 Average annual concentration of uranium in off-site environmental
soil samples for the yesars 1979-1982

. Uranium (ppm)
Sampling -
station

1979 1980 1982

Lamb Farm No.1 5.1 0.50 1.2
Brubaker Farm No.2 2.1 0.62 0.80
Texaco Station No.3 29 076 11
inois Power

Equipment Station 3 0.58 1.1 1.0
Reineking Property 2.5 0.57 11 0.89
Metropolis Airport 2.3 0.92 99 1.2
Maple Grove School 1.3 0.47 1.0 093

Annual average 28 063 2.3 1.0

Source: Alled Chemical Company, "Alled Chemical Application for Renewal of
Source Material License SUB-526, Docket 40-3392, UF; Conversion Plant,”
Meatropolis, M., July 1982

Alled Chemicsl Company, "Responses to NRC Site Visit Information Requests.”
May 27, 1983
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Table 4.10. Average annual concentration of uranium in off-site
environmental vegetation samples for the years 1979-1982

Samok Uranwum (ppm)
Location >

Staton 4979 1980 1981 1982
Lamb Farm No. 1 1.9 33 11 6.5
Brubaker Farm No. 2 20 41 10.5 3.7
Texaco Staticn No. 3 30 4.7 1.0 44
Winois Power No. 4 29 44 9.5 3.0

Equipment Station

Reineking Property No. 5 1.7 3 6.5 30
Metropolis Awport No. 6 2.2 33 5.9 6.2
Maple Grove School No. 7 356 3.1 7.3 53
Annual average 25 37 8.8 4.6

Source: Allied Chemical Company, "Allied Chemical Application for
Renewal of Source Material License SUB-526, Docket 40-3392, UFg
Conversion Plant,” Metropoiis, il., July 1982.

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

as was also indicated above for the on-site sampling. Thus, the staff will require the applicant to
investigate the reason for the incroasing uranium 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
Airport to measure area external gamma exposure levels. The badge is changed quarterly for
analysis. The annual average exposure rates . the years 1979- 1982 are shown in Table 4.7. The
average annual level of 110 millirem/year essentially represents natural background for the area.

Aqueous monitoring. Environmental water and bottom sediment samples are taken semiannually
from four locations on the Ohio River and at three area lakes and ponds (see Fig. 4.2). The results
of surface water and bottom sediment analysis for uranium are shown in Tables 4.11 and 4.12 for
the years 1979-1982.

The average annual uranum concentration in the river upstream of the plant discharge (Station D at
Brookport Dam) was 0.028 ppm while approximately 8 km (5 miles) downstream at Joppa, Winois
(nearest downstream municipality which could but dces not use the river water for drinking
purposes), the annual average uranium concentration over the last four years was only 0.019 ppm.
The highest value is near the plant outflow to the Ohio River, where the average uranium
concentration is about 0.06 ppm. All of these values are less than 0.1% of the standard for
unrestricted waters (10 CFR Part 20). However, the recent four-year average uranium
concentrations in surface water are significantly greater than observed during the 1968-1973
period,* except for the plant site outflow sample. Because of the rapid exchange of water in the
Omo River, these increased uranium concentradons at Stations B, D, and E cannot be explained by
uranium releases from either the Allied facility or the nearby Paducah Gaseous Diffusion Plant and
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Tabie 4.11. Average annual concentrations of uranium in off-site
environmental surface water samples for the years 1979-1982

: Uranium (ppm)*
Location s:;:::
1979 1980 1981 1982
Lamb Farm A 1.7 x 102 7.6 x 102 9.0 x 10° 25 x 10°
TVA® B 1.1 x 10? 7.0 x 107 9.0 x 10° 1.6 x 107
Plant site—outflow® c 50 x 10? 1.1 x 10" 3.1 x 102 2.5 x 10?2
Brookport Dam” D 1.1 x 1072 8.8 x 107 9.0 x 10? 45 x 10°
Joppa Power Plant® ¢ 1.8 x 102 4.1 x 10? 1.3 x 102 3.0 x 10°
Lindsay Lake F 50 x 107 3.6 x 10? 1.0 x 102 35 x 107
Oak Glenn Lake G 2.0 x 102 1.0 x 10° 7.0 x 10° 1.0 x 107

*One ppm is equivalent to 6.77 x 107 uCi/mL for uranium.

"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, M.

Source: Allied Chemical Company, "Allied Chemical Application for Renewal of Source Material License
SUB-526, Docket 40-3392, UF, Conversion Plant,” Metropolis, Il., July 1982,

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

Table 4.12. Average annual concentration of uranium in off-site
environmental bottom sediment samples for the years 19791982

Uranium (ppm)*

Location :

saton 1979 1980 1981 1982

Lamb Farm A 1.3 1.6 3.1 1.0
TVA® 8 1.8 0.9 1.7 1.1
Plant site—outflow* c 36 344 27 20
Brookport Dam? D 2.7 1.3 0.9 1.1
Joppa Power Plant® E 15.5 1.2 1.4 1.2
Lindsay Lake F 1.3 1.7 1.3 1.6
G 2.1 1.7 09 1.0

Oak Glenn Lake

*One ppm is equivalent 10 6.77 x 107 uCi/mi for uranium.

"Ohio River, opposite the plant outflow.

“Ohio River, near the plant outflow.

“Ohio River, 7 miles upstream from plant.

*Ohio River, 5 miles downstream, st Joppa, Il

Source: Alled Chemical Company, "Alled Chemical Application for
mummmmn.mwmz.m
Conversion Plant,” Metropolis, Il., July 1982,

Allied Chemical Company, "Responses to NRC Site Visit Information
Requests,” May 27, 1983,
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may indicate increased uranium releases from upstream sources. The staff will require the applicant
to conduct an investigation (see Sect. 4.1.3) to resolve the concerns about the apparent upward
trend in uranium concentrations in the environment near the Allied facility.

The analysis of the bottom sediment indicated that there is a very slight increase in the
concentration of uranium in the river sediment at the point of effiuent discharge (Station C). With
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 uranium concentrations upstream and
downstream from the site do not differ significantly. Generally, the uranium concentrations in the
sediment samples are similar to the results found in the 1968- 1973 period.*

4.1.2.2 Nonradiological
On-site

Aqueous monitoring. The daily samples of the main effluent from Outfall 002 are composited into
a monthly sample that is analyzed for many contaminants (Table 2.7). Compliance with the NPDES
permit is determines from six weekly grab samples for pH, and twice-weekly analyses of 24-h
composite samples for fluoride and suspended and dissolved solids. As discussed in Sect. 3.5.1,
the discharged liquid waste is in compliance with the NPDES permit requirements. Wells G101 to
G104 are analyzed periodically (Table 4.1) to detect possible changes in groundwater quality
resulting from leakage from Ponds A-E or other plant sources. In addition, the underdrains of
Ponds A-E are routinely inspected for water that would be present if the pond linings leaked.

Air monitoring. The environmental air monitoring program consists of taking continuous air
samples at the on-site locations identified in Fig. 4.1 and at the Metropolis Municipal Airport and
analyzing the samples for fluoride on a weekly basis. The average annual fluoride concentrations in
the air are shown in Table 4.13. The maximum annual and monthly values, which occur near the
south fence, may be influenced by airborne dust or mist from the adjacent CaF, settling ponds in
addition to HF losses from the UFg conversion facility. The second highest fluoride concentrations
occur at the north and east fences, which are in the path of the dominant wind direction for the
potential HF releases from: the main processing building.

The state of lllinois does not have an ambient air quality standard for fluoride. However, the state
of Kentucky has established a standard that limits ambient concentrations of fluoride in air to a
maximum monthly average of 1 ppb as HF, which is equivalent to 0.76 ug F~/m®. During the
years 1979-1982, the maximum monthly average fluoride concentration at the applicant’s
continuous air sampling stations never exceeded the Kentucky standard. Because the ambient
fluoride concentrations on the site are very low and the fluorides are emitted from several ill-defined
sources, the staff does not believe that monitoring of the emissions would be useful.

Soil and vegetation monitoring. Fluoride concentrations are also determined in soil and
vegetation samples collected semiannually at the six on-site locations shown in Fig. 4.1. The annual
average results for the soil sampling are shown in Table 4.14 and for the vegetation sampling in
Table 4.15. The fluoride concentrations in the on-site soil and vegetation samples are higher than
observed at off-site locations (given below) as a result of fluoride losses (HF or CaF,) from plant
operations. The fluoride concentration in the vegetation samples is higher than the levol generally
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Table 4.13. Annual average fluoride concentrations in air samples at
the site and at the Metropolis Airport for the years 1979-1982

Anrwal average fluoride
Sampling concentration, ug F/m’
station”

1979 1830 1981 1982

No. 6 0.008 0.013 oon 0.0Mn
No. 8 0.053 0.064 0.060 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

13 0.146 0.145 0.160 0.103

*Station Nos. 9, 10, 12, and 13 are located on the resiicted area
fence line: No. 9-—236 m (775 ft) NNW of UFg building; No. 10—219 m

(720 1) SW of UFg building; No. 12— 180 m (590 ft) SSE of UF4 building;
No. 13-—230 m (755 ft) NE of UFg building

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

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

Source: Allled Chemical Company, "ANed Chemical Application for
Renewal of Source Material License SUB-526, Docket 40-3392, UF,
Conversion Plant,” Metropolis, Il., July 1982

Allisd Chemical Company, "Responses ‘o 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 applicant will be required to survey the affected habitat and evaluate the
construction impact

No sediment samples are taken from the effluent discharge ditch for fluoride analysis, but high
fluoride concentrations found in the Ohio River sediment 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 complications during plant
decommissioning. To characterize the fluoride content of these sediments and thereby provide a
better understanding for their proper disposal at the end of plant life, the staff will require sampling
and analyses for fluoride in the sadiments of the drainage 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. Annual average concentrations of fluoride
in on-site soil samples for the years 19791982

Annual average fluoride

Sampling concentration, ppm
station” e

1979 1980 1981 19652
No. 8 6.8 236 18.1 38.7
No. 9 4.0 19.4 18.1 339
No. 10 13.7 735 748 69.0
No. 11 2.7 11.4 13.9 211
No. 12 181 1756.2 66.0 20.2
No. 13 20 63.6 711 1256.1
Average 38.2 61.2 43.7 514

*Station Nos. 9, 10, 12, and 13 are located on the
restricted area fence line: No. 9—236 m (775 ft) NNW of
UFg building: No. 10—219 m (720 ft) SW of UFg build-
ing, No. 12—180 m (590 f1) SSE of UFg building; No.
13230 m (755 ft) NE of UFg building.

Nos. 8 and 11 are located on-site near nearest prop-
erty boundary: No. 8—3156 m (1035 ft) NE of UF,
buildng; No. 11—378 m (1240 f1) N of UFg building.

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

Source: Allied Chemical Company, "Allied Chemical
Application for Renewai of Source Material Licerse SUB-
626, Docket 40-3392, UFg Conversion Plant,” Metropolis,
., July 1982,

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

Envionmental water samples collected from the Ohio River show that the plant is not contributing
significant fluoride to the ambient river concentration (Table 4.16). During the last four years of
plant operation, the ambient river concentration of fluoride upstream of the plant discharge
averaged 0.26 mg/L. Downstream concentrations at Joppa, lMinois, also averaged 0.26 mg/L.
Joppa is the nearest downstream municipality which could but does not use river water for drinking
purposes. The state of Kentucky limits fluoride in drinking water (401 KAR 5:031) at the point of
withdrawal to 1 mg/L.

Analyses of mud samples (bottom sediment) for fluoride show that there is considerable deposition
in river sediment at the point of effluent discharge into the river, and fluoride concentrations in
sediment are slightly higher downstream than at the upstream location (Table 4.17).

The fluoride concentrations in the sediments of small lakes (Stations A, F, and G in Table 4.17) are
very similar to baseline concentrations in the off-site soil samples (given below) and are probably
related to normal erosion. However, the higher fluoride concentrations detected in the Ohio River
(Stations B and D) are possible indicators of fluoride losses from upstream industrial activity and
agricultural runoff. There are no established standards for fluoride in stream sediments.
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Tabie 4.15. Annual average concentrations of fluoride
in on-site vegetation samples for the years 1979-1982

Annual average fluoride

Sampling concentration, ppm
station”

1979 1980 1981 1982
No. 8 5.7 67.1 1185 55.5
No. 9 4.7 43.1 18.5 154.0
No. 10 6.4 53.3 556.1 209
No. 11 6.5 101.4 49.1 92.0
No. 12 10.8 53.7 99.3 114.7
No. 13 293 336.4 27% 127.7
Average 115 109.2 102.7 1171

*Station Nos. 9, 10, 12, and 13 are located on the
restricted area fence line: No. 9—236 m (775 ft) NNW of
UFg building: No. 10—219 m (720 ft) SW UFg building;
No. 12—180 m (590 ft) SSE of UFg building; No.
13230 m (755 ft) NE of UFg building.

Nos. B and 11 are located on-site near nearest prop-
erty boundary: No. 8315 m (1035 ft) NE of UFg build-
ing: No. 11-—378 m (1240 f1) N of UF building.

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

Source: Allied Chemical Company, “Allied Chemical
Application for Renewal of Source Material License SUB-
526, Docket 40-3392, UFg Conversion Plant,” Metropolis,
M., July 1982.

Aled Chemical Company, "Responses to NRC Site Visit
Information Requests,” May 27, 1983,

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

. Sampling

Location , 1979 1980 1981 1982
Lamb Farm A 0.18 0.28 0.18 0.1
TVA B’ 0.44 0.33 0.12 0.31
Plant site—outflow ¢ 0.74 2.62 0.42 0.50
Brookport Dam D* 0.10 0.42 0.14 0.23
Joppa Power Plant o 0.15 038 0.14 0.26
Lindsay Lake F 0.14 0.34 0.1 053
Oak Glenn Lake G 1.98 0.10 0.17 0.16

*Ohio River, opposite the plant outflow.

“Ohio River, 7 miles upstream from plant.

“Ohio River, 5 miles downstream, at Joppa, .

Source: Alled Chemical Company, "Responses to NRC Site Visit Information
Requests,” May 27, 1983,
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Taktle 4.17. Annual average fluoride content (ppm) of mud samples
taken in the region of the Allied Chemical Company plant

. Sampling

Location ot 1979 1980 1981 1982
l.amb Farm A 25 9.25 10.6 10.5
TVA B* 85 232 349 515
Plant site-overflow o 185 3762 103.2 1375
Brookport Dam D¢ 238 349 20.1 46.8
Joppa Power Plant 3 338 76.1 88.3 1095
Lindsay Lake r 2.8 8.3 4.2 8.2
Oask Glenn Lake G 25 8.0 31 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, il

Source: Allied Chemical 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, rupoctwdy.Onunbnbofﬂmrmu,thuomttoboltﬁwtwdtnndh
fluoride content of soll or vegetation at these off-site sampling locations. However, similar ranges
o!M&cmuamwthmwmmmmmmm
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

mrwmmuwmmmumummmwmnmm
uowtomommudmmmm«mmmwm
normal plant operations or following an accident situation. The analysis in Sect. 4.2.5 does not
mumwnurwiwmmubywuquwm. However,
the staff is ~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 radiological exposure through the
mmm.mmﬂmwwMMMhMMum
concentrations. The applicant’'s monitoring data do not provide any pattern to show that these
uranium concentrations result from operation of the UFy conversion facility. The staff's review of
existing documentation®® 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 concentrations in the environment may result from sources
outside the immediate 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 staft 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. Annual average concentrations of fluoride in off-site
soil samples for the years 1979-1982

Annual average fluoride
Sampling concentration, ppm
Location station

1979 1980 1981 1982
Lamb Farm No. 1 <25 11.0 6.9 12.6
Brubaker Farm No. 2 <25 7.6 46 7.7
Texaco Station No. 3 3.7 65486 69 12.7
Minois Power No. 4 33 8.4 38 9.0

Equipment Station

Remneking Property No. 5 29 10.3 7.6 154
Metropolis Airport No. 6 <25 54 6.5 10.7
Maple Grove School No. 7 <25 73 44 10.3
Annual Average 28 15.0 59 12.0

Source: A' ad Chemical Company, "Alied Chemical Application for
Renewal o1 Source Material License SUB-526, Docket 40-3392, UF,
Conversion Plant,” Metropolis, il., July 1982.

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

Table 4.19. Annual average concentrations of fluoride in off-site
vegetation samples for the years 19791982

Annual average fluoride
Sampling concentration, ppm
Location station

1979 1980 1981 1982
Lamb Farm No. 1 <4 9.1 7.3 16.2
Brubaker Farm No. 2 <4 136 756 8.2
Texaco Station No. 3 <4 8.¢ 7.2 8.7
inois Power No. 4 <4 16.2 6.0 8.4
Reineking Property No. § <4 53 658 84
Metropolis Airport No. 6 <4 134 6.9 8.5
Maple Grove School No. 7 5 89 7.4 6.6
Annual average <4 10.7 69 8.9

Source: Alled Chemical Company, "Alled Chemical Application for
Renewal of Source Material License SUB-526, Docket 40-3392, UF,
Conversion Plant,” Metropolis, I, July 1982,

Allied Chemicai Company, Reaponses to NRC Site Visit Information
Requests.” May 27, 1983
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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 disposal under
prescribed conditions. To characterize the radiological nature of the sediments and enable better
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 sediment) 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
is adequate. Because no significant impacts on aquatic life are likely to result from routine operation
(Sect. 4.2.4.2), no mitigation assnciated with the proposed action is necessary.

Because no significant nonradiological impact to the terrestrial environment is expected to occur
during 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 sediment at the effluent outflow to the Ohio River (Station C, Table 4.17)
indicates that fluoride may also be accumulating in the sediments in the effluent drainage ditch. As
discussed above for uranium, fluoride in the ditch sediments may require their removal and disposal
under prescribed conditions 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 applicant 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 UFg Conversion Plant is not expected to have any significant off-site
effect on nonradiological air quality parameters. Elevated fluoride concentrations have been detected
in air samples on the plant site as a result of HF emissions from the UFg production building. These
fluoride concentrations, which are less than the air quality standard set by the ctate of Kentucky
(Sect. 4.1.2.2), will be even less at off-site rsidences.

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
rusidents.

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 impacts on land use, historical sites, or
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floodplains and wetlands will result from license renewal. Any proposal to expand the fenced area
of the facility during the license renewal period will necessitate an environmental evaluation of land
use impacts (see Sect. 1.2).

4.2.3 Water

Direct effects on surface waters are minimized by the requirements of the NPDES permit as
specified by the lllinois Environmental Protection Agency. Allied Chemical is in compliance with
these requirements (Sects. 3.5.1 and 4.1.2).

4.2.4 Ecological
4.2.4.1 Terrestrial

Before construction of the UFg facility, much of the site was used for farming. With the exception
of an 80-ha (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-ha (862-acre) site has reverted to
second-growth hardwood forest. This change in land use has probably had a beneficial effect on
the wildife in the area by providing food and cover for a variety of species. Because no maior
expansion of existing facilities is planned, there will be no construction-related impacts. .
any proposed expansion of the fenced area during the license renewal period will require additional
evaluation of terrestrial impacts. No soil erosion or excessive noise caused by traffic or plant
operation was noted during the staff's visit to the site. No threatened or endangered species are
known to frequent the area (Sect. 3.7.3), and none should be affected by continued plant
operation,

The primary potential for impact on terrestrial biota from operation of the Allied facility is
associated with release of gaseous effluents, including HF, SO,, and NH,. The effects of these
effluents on terrestrial biota were evaluated and presented in detail in the EIA prepared by the staff
for license renewal in 1977.7 It was concluded that operation of the facility would result in no
adverse impact on terrestrial biota or people near the Allied plant.” The present application for
renewal of the license involves no increase in scope of the current authorization (Sect. 1.2).
Furthermore, fluoride ion (F ) concentrations in air, soil, and vegetation resulting from HF emissions
have been consistently Lo'ow those which may result in adverse effects. Therefore, no impacts to
terrestrial biota are expected from continued operation of the facility. Because fluoride adversely
Mwmr*:immum“mrmmmmdmw
MMMWWUOMU.MWMW.‘MMWU
that the monitoring of fluoriue in air, soil, and vegetation be continued (Sect. 4.1.2).

The staff has analyzed the appuw.e ts yuoride monitoring program and results’? in relation to
distance, direction, and meteorological conditions. A review of the 'ast four years of data does not
show any potendally damaging cuncentrations of fluoride as a result of plant airborne releases.
Although the range of values at all sampling stations is relatively small, the highest concentrations
of flucride in vegetation off-site are located at sample stations 1.2, 4, and 6 (Fig. 4.2). This
patterr of vesuis s enerally consistent with the meteorological conditions uf the site and vicinity
(Sect. 3.2.3). Bese' on disperson coefficients (x/Q) calculated by the staff, the maximum
concentration of . Lo pollutants is expected to occur at about 1200 to 1600 m (0.76 to
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1 mile) north-northeast of the facility. Although no significant concentration of fluorides has been
found in this area in recent years, the applicant will continue to monitor the fluoride in the air at
sample site No. 6, located about 1900 m (1.2 miles) north-northeast of the facility. On the
basis of this evaluation of the applicant's monitoring resuits, the staff does not find it necessary to
alter the location of the existing fluoride monitoring sites. If the applicant would propose to increase
the scope of operations at the facility resulting in greater releases of HF, an environmental impact
evaluation of potential fluoride increases in air, soil, and vegetation would be required.

4.2.4.2 Aquatic

No construction-related impacts are considered because the plant is currently operating and no
major expansion of faciiities is planned at this time. If expansion of tha plant or its operations is
proposed during the licensing period, an evaluation of environmental impacts on aquatic biota would
be required.

The discharge ditch does not normally contain flowing water from sources other than the plant
outfall. Therefore, it is not considered to represent aquatic habitat in this appraisal. The quantity of
water discharged from Allied’s facility [0.18 m%/s (6.3 cfs)] is insignificant compared with the
average ‘“ow of the Ohio River (7,363 m’/s (260,000 cfs)] Moreover, this discharge
constitutes only about 0.02% of the river's lowest flow on record of 426 m?/s (150,000 cfs).
Under such conditions, the contaminants discharged would not be detectable with current methods
of analysis after moderate mixing in the river. In addition, fluoride levels measured above and below
the outfall are almost identical (Table 4.16). Finally, no waste heat is discharged in the liquid
effluent.

Although the Ohio River is a highly turbid system, periodic additions of sediments from the
discharge ditch probably have some detrimental influence on the biota in a restricted area. Thus,
benthic macroinvertebrate communities cf the predominantly sandy substrates along the shore
could be modified, phytoplankton production could be reduced by aecreased light penetration, und
zooplankton could be affected by the reduced phytoplankton production.

In considering these factors, the staff concludes that the impact of the Allied facility is likely
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 releases and the rapid dilution of the effluent with river
water. Any chronically toxic effects would likewise be minimal because of dilution. Some siltation
may occur in a restricted area, largely due to sediment loading of the discharge ditch by runoff
water. However, the river sediments are probably disturbed during flood events, and the pollutants
from the plant effluent are not expected to build up to a serious level at the discharge point.

Except for a small area comprising the effluent mixing zone, the staff concludes that the operation
of the Alled facility has had no significant impacts on any aquatic environments.

4.2.5 Radiological Impacts

The radiological impacts of the Alled UF, Conversion Plant were sssessed by calculating the
maximum dose to the individual living at the nearest residence and to the local population living
within an 80-km (50-mile) radius of the plant site.
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Except where spixfied, the term “dose” as referred to in this report is actually a 50-year dose
commitment for ak nternal exgosures—that . the total dose to the reference organ that will
accrue from one year of intake of radionuchdes during the remaining lifetime (50 years) of the
individual. It was assumed that the individual spends BO% of his time at the reference location and
that none of s food consumed is produced 4! the site because there is no vegetable garden. The
dose reflects e annual release of radionuchides from the combined effluents. Where possible, site-
specific cata are used for estimating dose.

4.2.5.1 Doses fro:n sirborne releases

Eriss ns from busdng exhaust stacks are morwtored continuously, and the average annual release
rates jor uranium (in ksograms) over the period 1979 through 1982 are shown in Tables 2.3 and
2.4 These release rates are used to estirate the dose to the local population [within an 80-km
(50-rnile) radius of the plant site]. The esanisd release rates for the uranium isotopes and for
2282, and 2%°Th (not routinely monitored), lung clearance (solubility) classes, and particle size shown
in Table 4.20 are besed on measwements made at the site of the nearest residence’?
(Sect. 4.1 2).

Table 4.20. Estimeted annual ave age relesses of radioruc .des
in the stack effluents of the Allied Chemical Company
UF, Conve:sion Plant

Ralvant rata (4Cl/ yoar)®

Radcnuchde” gt
Class © Cinss W Class Y

1%, 87« 10f
10, 66 x 10°

"y 6.3 x 10* 34« 0 1.8 x 10*
>y 31 % 100 1.7 = 10° 786 x 10*
"y, 63 « 10 34 x 10* 1.8 x 10°

"Roleases of natursl wanium were measured between 1979
andd 182

"Rk o rates In temw f king clearance classes (sohubility)
were estima ad from rudionuclidy enalysis at the nearest residence.
Relases of "Ra wd "1 wos not messwred In the stack
offluents but were esctmated on the basms of data obtained st the
nNeares! reskience.

The nearest residence s shout 422 m (1380 't NE of the release stacks. At this point, »
continuous air sampler monitors the concentration of radionuciides in the air. In addition, the AMAD
of the rerosol distribution is analyzed.’ Simulated lung fluid solubility tests are also run to determine
the respratory clesrance class (D, W. or ¥) for uranium.” This determination is based on the lung
model for inhaled particles proposed by the task goup of the Internationsl Commission on
Radiological Protection.'®'" As previously mentioned in Sect. 4.1.2.1, the T is sssumed to be
100% solubility class Y and the “"®Ra is sssumed to be 100% class W in sccordance with



4-23

recommendations in ICRP Publication 30. The "site-specific” data for the nearest residence are
shown in Table 4.8 and are used to determine the dose to the maximum exposed individual.

Population doses were estimated using the AIRDOS-EPA computer code.'? The methodology is
designed 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) radiatior: doses to man from the airborne releases of radionuclides. The highest estimated
doses to the individual residing nearby and to the population living within an 80-km (50-mile) radius
of the site can be calculatad with the code.

Meteorological dispersion factors, x/Q, were estimated using the Gaussian plume model and
diffusion coefficients for Pasquill-type turbulence.'>'® The x/Q values are summarized in
Appendix A. Because the actual concentrations of radionuclides in air are obtained by
measurement at the site of the maximum-exposed individual, the meteorological dispersion and
dilution values are used only to determine the concentration of airborne radionuclides to which the
local population is exposed.

Radioruclide concentrations in meat, milk, and vegetables corsumed by man are estimated by
coupling the output of the atmospheric transport models with NRC Regulatory Guide 1.109.'S
Since on-site meteorological measurements are not made, the average windspeed deta for each
directional segment and for each siability class are based on weather station data collected during
the years 1960-1964 at nearby Paducah, Kentucky. Other paramete;s used in the dose
calculations are given in Appendix A.

Dose to the mu timally exposed individual

The 50-year dose commitments 1o the maximally exposed individual living at the nearest residence
{422 m NE of the plant site) frcm the UFg conversion plant airborne effluents are shown in Table
4.21. The total-body dose of 0.6 millirem recuited almost entirely from the inhalation (99%)
pathway. Most of the total-body dose was due to the 2**U (43%) and 2**U (49%) released (see
Table 4.22).

The highest organ dose of 6.4 millirem was o the bone and resulted about equally from the U
(49%) and 2%%U (44%), primarily via the inhalation pathway. The dose to the lungs of about
4.7 milirem was due almost entirely from the inhalation of 23U (50%) and 2*®U (47%).

The total-body and organ doses are well below 500 millirem/year to the total body, gonads, and
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 highest 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 applicant, 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 dose commitments® to the maximum exposed individual
at the nearest residence” from the airborne ~#luents of the
Allied Chemical Company UF; Conversion Plant

Dose (millirem)
Pathway
Total body Bone Lungs Kidney

Immersion in air 20x 1077 27x1077 19x1077 1.8x 1077
Exposure tosurface 49 x 1077 65x 1077 40x 10?7 41+ 10°
inhaiation® 62x 10" 64 4.7 1.3
Ingestion?

Total 62x 10" 64 4.7 1.3

*Fifty-ysar dose commitrnent from the intake of radionuclides resulting from one
year of plant operation.

®Nearest residence is approximately 422 m NE of the plant site.

“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 all food consumed is produced at
mmmmmm,mmmmunmzmm.
1.9 millirem; bone, 21.6 millirem; lungs, 4.8 millirem; and kidney, 4.5 millirem.
The ingestion doses are based on maximum irtake rates for adults of 280 kg/year
of vegetables, 310 L/year of mik, and 110 kg/year of meat (NRC Regulatory
Guide 1.109).

Table 4.22. Major contributions (in percent) to dose to
the nearest resident from the airborne sffluents of the
- Allied Chamical Company UF, Conversion Plant

Percentage contribution to dose

Radionuchde
Total body Bone Lungs Kidney
1.3 1.3 0.2 <0.1
2307, a4 3.24 1.6 <0.1
™y 48.8 491 50.3 51.9
"y 2.3 2.3 0.9 2.2
=y 432 440 47.0 459

residence time of the maximum exposed individual at the reference location was B0%. Where site-
kammmam,mmmwwwmﬂndmm
used in the calculations.

if the parameters for thew hmdewomﬁnwmmmh
icmremwdpuiod,:mmcwbehhmndmdmlppiwnwﬂprmw
calculations.

hmm-mhmmmmmammmm,nm
MMMWMPWMWMW)MWM
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14% of the total environmental uranium concentrations in the ar at the nearest resident to the
Allied facility and about 7% of the radiological dose to the lung of the resident.® However, since
then, the UFg 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 emissions and the fact that the average alpha activity in
samples taken north and east of the PGDP in 1979 was about 4 x 10 ' uCi/mL
(4 x 107° 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 radioactivity 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 residence.®

As indicated in Sect. 4.1, upward trends in the uranium concentrations in water, sediment, 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 complicated by radioactive emissions from the
PGDP or the Shawnee Plant. Nevertheless, enough information 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. Aimost 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
of 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 radiation dose rate of 106 millirem/year.

Table 4.23. Fifty-year dose commitments”’ from the airborne
effluents to the population® living within 80 km of the
Allied Chemical Company UF; Conversion Plant

Dose (man-rem)
Pathway

Total body Bone Lungs Kidney
Immersion in ar 49x 1077 66x107 43x107 45x 107’
Exposure tosurface 55 x 10?7 69 x 10?2 43 x10?2 46 x 1072

Inhalation® 1.4 1.5 x 10' 3.0 1.1 x 10’
Ingestion” 6.1 8.2 x 10’ 1.7 x 10' 20 x 107!

T-tal 7.6 9.7 x 10' 2.0 x 10’ 1.1 x 10'

‘rifty-year dose commitment from the intake of radionuclides resulting from one
year of plant operation.

®Based on the 1980 population of 500,00t persons.

“Based on an inhalation rate of 8000 m®/yeer.

“Based on an average intake rate for aduits of 103 kg/year of vegetables,
110 L/year of mik, and 95 kg/year of meat (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
rachonuclides to the aquatic environment is described in detail in ref. 16. Three exposure pathways
are considered in dose determination: water ingestion, fish ingestion, anu suhmeszian in water
(swimming). Internal and external dose conversion factors are discussed in Appe.dix 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 Tabie 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
e
Rack J Rol.a, rates the Ohio Ri
(uCi/year) (uCi/em?)
2%g, 422 x 10° 18x 107"
2307, 2.80 x 10* 1.2 x 107"
e 1 9.29 x 10° 39 x 107"
e V) 4.25 x 10* 1.8 x 107"
=5 9.23 x 10° 39 x 1077

“Based on annual release rates for the years
1979-1982 in Allied Chemical Company, "Application for
Renewa! of Source Matesial License UFg Conversion Plant,
SUB-526, Dock=* 40-3392," Metropolis, M., July 1982;
and in Allied Chemical Company "Responses to NRC Site
Visit Information Requests,” May 27, 1983.

"Annual average flow at the plant site is 2.37 x 10"’
cm’/year.

“Average discharge rate of effluent is 5.63 x 10"
cm?/year.

Dose to the maximally exposed individual

The 50-year dose commitments for individuals exposed to various aquatic pathways associated
with the Ohio Rives are shown in Table 4.25. Of the total-body dose of only 0.004 millirem, 76%
is due to the ingestion of water. Most of the doses were due to 2*U (50%) and 2°®U (47%).

All of the estimated doses are so low as to be quite insignificant in contributing to the individual
dose calculation. They are well below 500 millirem/year to the total body, gonads, and 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). Similarly, the doses are small fractions of
the EPA standard of 25 millirem/year to the total body, 75 millirem/year to the thyroid, and 25
millirem/year to the other organs (40 CFR Part 190). The highest organ dose of 0.06 millirem to
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Table 4.26. Maximum 50-year dose commitment from the use of the Ohio River
near the liquid effluent discharge of the Allied Chemical Company
UFg Conversion Plant’

Dose (millirem)
Pathway it
Total body Bone Lungs Kidney
Submersion in water® 29x10°% 39x10™* 26x10°* 24x10®
Consumption of fish® 95 x10°* 13x107? 34x10% 27x10?
Consumption of water’ 32 x 1077 43 x 1072 98« 10°% 92x107?
Total 42 x107% 8B56x107? 13x107* 12x10?

"Assumes full mixing of the effluent discharge with the river.
®Assumes swimming in the water 1% of the year.
“Assumes intake of 21 kg/year of fish.

“Assumes intake of 730 L/year of drinking water.

the bone is about 0.24% of the EPA standard. Additionally, the total-body dose of 0.004 millirem
is only 0.004% of the natural background dose (106 millirem/year) to an individual liviig in the
Metropolis area.

Population dose commitments from liquid effluents

The nearest municipality downstream from the plant efflient discharge point which uses the Ohio
River water as a source of drinking water is Cairo, Wllinois. The city, located approximately 47 km
(29 miles) downstream of the Allied plant, has a current population of §900. If the concentration
of radionuclides in the river shown in Table 4.24 (thus ignoring any further downstream dilution) s
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 Sociceconomic Effacts

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 minor events to
unlikely major accidents. The "Metropolis Works Radiological Contingency Plan,” which describes
procedures for minimizing and mitigating the potential impact of radiological accidents, 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 nonradiological toxic gaseous release
accidents.
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4.3.2.1 Plant accidents involving radioactive materials
Minor accidents invoiving radioactive material

All incoming uranium concentrate (nominally U,Og) is received in 0.2-m> (55-gall drums. This
sandlike material is sampled and weighed for inventory in a falling stream sampling 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 possibility of spillage of low-
specific-activity solids in these processing steps or from drummed concentrate during in-plant
transport. No off-site consequences would be expected. Such spills are promptly collected and the
affected area decontaminated.

Accidents with potential off-site consequences

The UF, is then fluorinated to UFg which may exist as a vapor, as a solid vapor mixture le.g.. in
cold traps), or as a liquid-vapor mixture (e.g., in a cold-trap on its heating cycle, in still feed tanks,
in distillation columns, or in a product-cooling cylinder). Throughout the rest of the processing, until
the final product cylinder has cooled to below 56°C (133°F) where the vapor pressure is one
atmosphere, a release of UFg vapor will occur if a breach of containment occurs. The magnitude of
release depends on temperature and inventory, and the rate of release depends on defect size and
location.

Thestaffhasreviowednamalmventoryofauprocessmselsintheapplicant'splantandﬁnds
that only the still feed tanks (10 tons) approach the size of a nominal 14-ton product cylinder.
Howevof,mDotentiaHorlossofUF,fromthestifoedtanksismuchlessmanfrothproduct
cylinders because of their construction, fixed location, and isolation using block valves. Therefore,
the staff chose to evaluate the potential consequences of accidents involving hot [93°C (200°F)]
product cylinders.

Although a large UFg release from a cylinder 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
facility'” and another in 1978 at the gaseous diffusion plant in Portsmouth, Ohio.'® The applicant's
operating procedures (Sect. 2.2.1.8) make the catastrophic breach of a liquid UFg cylinder very
unlikely; however, if such a rupture ever occurred, it would most likely happen inside the Feed
Matmauidngwhuoalsanpﬁng,mm.mdwﬁwmi\gmkom.AMM
rupture if dropped during this indoor handling. The cylinders are not moved outside until positioned
mwmnmw.wm.mmmmhmhm.wm
any further handling, until the UFg has cooled and solidified. The most plausible accident scenario
resulting in a rupture while outside would be that of a passing vehicle striking a liquid cylinder on
the outdoor storage pad. This potential outdoor release could result in severe off-site exposures,
mnscmseqmmdosaibodmdoﬂbdow.AnhdoarmuoxpocudtorMh
mm—mmm.m;mumoummhmmumm
mmmmmm,mwmmmmhmmm.

For the outdoor release assessment, the staff chose a scenario similar to the accident that occurred
at the gaseous diffusion plant in Portsmouth, Ohio. That incident involved the rupture of a filled
iqdd“—tmcyinduhanmﬂdoastamm.ﬁowddommmwmhﬁnofa
straddle carrier, which allowed the cylinder to drop about 20 to 25 cm (8 to 10 in.) and rupture
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below the liquid level. As a result, approximately 9500 kg of UFg (equivalent to 6400 kg of natural
uranium) were released in less than 5 min. On the basis of the amount of UFg remaining 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 conditions 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/Q at the nearest residence in the predominant wind direction (about 420 m
away) is 1 x 10~ ? s/m’. According to meteorological data collected at the Metropolis Airport, the
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 which would be highly visible at the nearest
residence during the day. The average concentrations of uranium 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 HF
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
be dangerous to life for brief exposures is 40 mg/m? (ref. 19), and exposure to 100 mg/m’ of HF
for 1 min is considered epidemiologically significant.’® 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 uranium intake of 160 mg.?’

For the indoor release scenario, it is postulated that a filled liquid UFg cylinder is dropped and
ruptured during crane transfer from the ioading station to the weigh cart. This transfer is made in a
room estimated by Allied to have a volume of 3400 m® with several openings to the main building.
Over a period of minutes, depending on defect size, a large volume of liquid UFg would escape
from the cylinder with some portion flashing to vapor. Forced ventilation is shut off at the time of
cylinder rupture according to emergency planning procedures. and plant operations are generally
conducted with the doors closed. Therefore, most of the gas released from the accident is
expected to be initially contained indoors and principally in the loading room. This UFg 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 (68°F) and
50% 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 UFg. The HF and UFg gases
and some of the particulate UO,F, will begin to seep outdoors and/or spread from the cylinder-
loading room into other parts of the main building. Additional quantities of UO,F, and HF will be
formed as the UFg reacts with water vapor in the rest of the building and with moisture entering
the building by natural air exchange. The portion of spilled liquid UFg that did not vaporize would
cool and solidify on the fioor.

Because of the containment provided by the building, the staff believes that most plausible indoor
releases would result in smaller off-site exposures than the outdoor accident described above. With
forced ventilation shut off, building air exchange to the outside environment will occur slowly with a
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complete air changeout possibly requiring hours, depending on atmospheric conditions and how
well the plant is closed up. During this time, most of the UO,F; would deposit on the floors and
other surfaces inside the building. Some of the UFg gas will condense, forming an airborne
particulate which will also settle indoors. Nevertheless, some of the UFg and UO,F, and most of
the HF would escape outside, but the cloud would exit the Luilding through many different
openings. It is highly unlikely that the wind direction, wind speed, and atmospheric stability would
remain constant during this slow, diffuse release. Consequently, UO,F, and HF would be expected
to pass through a larger downwind area but in much less concentration than the narrow,
unwavering plume resuiting from the postulated outdoor accident.

It must be emphasized that the probability cf such accidents is very low and that the hazards and
risks of a large UFg spill at Allied are not uncommon to the operation of other large chemical
plants. This plant has been converting uranium to UFg since 1958, except for a period from 1964
to 1968. Allied has only experienced one substantial UFg spill, and it occurred in 1968 when 43 kg
of liquid UFg leaked indoors as a result of a valve falure in the distillation section. No off-site impact
was detected. Nevertheless, history has shown that massive releases can and do occur. The
potential consequences of such a release outside at Allied are clearly unacceptable and the off-site
impacts of a comparable indoor release, although less, are not well defined. Therefore, the NRC will
closely examine Allied's handling of liquid UFg cylinders as well as their ability to mitigate off-site
consequences of a large UFg spill.

Conditions for handling liquid cylinders will then be incorporated by amendment into Allied's
renewed license in order to further reduce the likelihood 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 bifluoride
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 potassium hydroxide are corrosive liquids which, if spilled, can cause on-site
problems until neutralized and cleaned up. There is no potential for such spills causin~ off-site
consequences.

Both hydrogen and anhydrous ammonia stored on-site as liquids can be classified as hazardous as
well as fluorne gas produced on-site to convert UF, to UFs. The potential consequences of
accidents with these materials is discussed below.

HF

Anhydrous HF is a colorless corrosive liquid widely used in industrial processes. Its boiling point of
19.4°C (67°F) makes any plant release at ambient conditions below this temperature of negligible
consequence off-site. At Metropolis, HF is stored in three tanks, two of 144,000-Ib capacity and
one of 132,000-b capacity. Incoming HF is trancferred from railroad tank cars into these tanks
using pressurized nitrogen at 35 psig. The storage tanks are bermed to contain moderate spills. In
the opinion of the staff, no catastrophic failure of tankage or tank cars can be expected. Leaking
valves or transfer line failure are postulated to be the worst credible accident. If such an accident
occurred at 26.7°C (BO°F), 6% of the HF released would flash to vapor. To approach the potential
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consequences of the UF, accident, the release rate would have to be over 163 kg (360 Ib)/min
or about 0.17 m® (45 gal) per minute. This rate is not possible through the valves or transfer
line at 35 psig, so the postulated UFg accident is also the worst HF release accident.

Four criteria have been selected to gauge the environmental effects of accidental releases of HF.
These are as follows:

1. air concenuations not exceeding 0.25 mg/m’® (0.3 ppm), which is in the range where
oxposwosofﬂnaduoflhcancmdlmmtovwﬁon;u

2 concontratimsuptozmo/m’(Z.Sppm),whichistMttvesholdlirmvaknfOfanﬂ-hwork
day recommended by the American Conference of Governmental Hygienists; 23

3. concentrations up to 7 mg/m’ (8.5 ppm;, which is the emergency exposure limit for 60 min
recommended by t'.¢ National Academy of Sciences:2* and

4. concentrations not exceeding 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 irritation
increases; at 100 mg/m’, a stinging sensation of the skin is added, and other irritations are so
severe as to make exposure for more than 1 min intolerable. For this reason, it is unlikely that
persa\sabletooscapewoddrunmmtmtoxicdoudfaonybngthofm.

As previously mentioned (Sect. 4.3.2.1), an HF concentration of 5.3 x 10° mg/m?® was calculated
atﬁwdsmeofﬁnnwmnddum,mdmhdv&hdoxpoudtoﬂismdmm
concentrationswilnnkooveryoffontoﬂu.Ematltmcorwmﬁan,tfnUO,szormadum
wMoclwd,mdavoidmceispossbh.mmmmtmwm(lﬂm.ww
tmdmondsmermwfam;m,awhhmwmmnmo
health risk.
Inoddtiontorisktoindvidm,mdmodocrunightwﬂ«vmdawmofwm
replaceable vegetation.

Thesuﬂomp!usizestht,whhum,mmmabowboxvundywﬁdyhm
oihmmmwhwgwmmmﬁmmthohmtrmm
initiation. The total release may be only a fraction of that postulated

NH,

Amnorh‘naoobrbugunﬂyimiﬁodmduprmo.!uboﬁgpomof —33.4°C (—28°F)
makes it much more volatile than HF. It is widely used in industry, and hundreds of thousands of
tomuomdarmolyuhrtilizor.nhmodtomstoudmm‘ncmmmm
described above for HF.

mMMMMMmWWMWMGWWWW
no catastrophic tankage failure appears credible.

Fawmm.mmmmmmmmwmmmw
bdxeompanbbtothoUF.roh.ocno.me,,m20%ﬂwmtov-poroothoerm
becomes about 50 kg (110 Ib) per minute or about 0.05 m®(14 gal) per minute.
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At the nearest residence, the corresponding concentration becomes about 200 mg/m® of NH,.
The exposure criteria utilized to assess the impact are as foliow:

* 13.8 mg/m’ (20 ppm)—first perceptible odor (threshold limit value for NH; = 25 ppmn),
* 27.6 mg/m® (40 ppm)—a few individuals may suffer slight eye irritation,

* 69 mg/rr\3 (100 ppm)—noticeable irritation of eyes and nasal passages after a few minutes of
exposure,

* 276 mg/m® (400 ppm)—severe irritation of the throat, nasal passages, and upper respiratory
tract, and

* 1173 mg/m’ (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 UF, to produce UFg in the fluorinator. Should an
equipment 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 ineeting DOT specifications. These shipments
generally originate in Louisiana, West Virginia, Ohio, and lllinois. 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 raterial, mode of transport, and approximate frequency of shipments.

The commodities shipped to Allied Chemical are commercial chemicals routinely used in a wide
important to agriculture and move in large quantities to the farms in Winois. Packaging and
transportation of these chemicals 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 MWinois. Under normal conditions, this shipping volume has an
insignificant effect on the environment.
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Whilethehazudousnahzeofsocmoftfnsechonicabiswolknown,acnmloxpofmatl\liod
ChemicalConmy,forHFmdNH,,themehazudmnofﬂnptooascheﬂﬁcdsasod.
demonstrates that transportation can be carried out safely. On the basis of accident statistics
rey ~ ted in the literature, one could expect ten train accidents (collision-derailment) per million train
miles traveled. Assuming 100 cars per train, and 5 cars involved per accident, *his would be
one car accident per two million car miles.

Consumption of NH; and HF at Metropolis requires about 10,000 and 79,200 loaded tank car
miles per year, respectively. Therefore, on the basis of statistics for maximum production at this
UF.faciw,annightoxpoctmmwcidmtaffocthgmaMwmy 1000 years and
for a hydrofluoric acid car every 126 years. These low probabilities, along with current federal
programs to improve rail and highway safety, indicate that continued operation of the facility will
mthaveas‘gliﬁcamadv«seimactmﬂnenvimtortfnsafﬂyofmpwﬁc.

Empty UFg cylinders are returned from enrichment facilities at an average rate of 20 cylinders per
week. Returned cylinders may contain small amounts of residual UFg, 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. Assuming all
shipments are Ly 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-m° (55-gal) drums would result in little, if any,
dispersimofthemat«albocamofﬂnhv\mnymbwm.Anyspilodmat«ialwodd
be picked up and re-drummed with little significant impact upon the environment.

Outgoing shipments

ThoUF,pmductispoekogodhstodcw\d«swithmofs.ior12.7mm¢trictons(10
or 14 net tons) (refer to quality assurance program in Chap. 7 of the license renewal application’).
AftertfncvﬁndonareﬁbdwithUF,hiqadform.ttnpromctioalowodtocoolandwﬁdfyfor
anwwmmof4dbduoshipmmt.mmpﬂnnuuommdymwmm.m
badﬁ,ﬂnmnt&wsmkumodmmoﬂntﬂwhwbmmmﬂmmﬁfwm
mmwmmrmMMmhmﬁm.Tmm
uepbcudadhaccadmoownhDOTmm.UF.hdippothounDOEm
diffusion plants at Paducah, Kentucky: Portsmouth, Ohio; and Oak Ridge, Tennessee.

wiuonopumm«x'dmm,mwmmumﬁmmm
mw.mmmmmmhmnwmmam.mmm
ﬁmtyroﬂ.“ﬁnmaﬂmﬁdhmwoﬁunooﬁonmmm.hm
cua.Mwumprmw:oom.hmm.ﬂncMMuunmd
WMWW*M.MMMWMWdUF..MMMM
been a recorded accident where a container was damaged to the extent that material was released.

waw,wwvmu.wﬁumwwmummwm
and by experienced specialized common carriers duly franchised by either the U.S. DOT or the
moor.mmacuuaubmmmmdmw.cymmm
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chassis with a center of gravity as low as practical. This unit is used exclusively for UFg shipments
and return of the empty cylinders.

In all cases, UFg 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, insignificant environmental impact will result from transportation
operations or from infrequent transportation accidents involving UFg.

Other fluorine products produced at the plant include antimony pentafluoride, iodine pentafiuoride,
sulfur hexafluoride, and liquid fluorine. The fluorine 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 minimize the effect of any accident. In the past, although one trailer was involved in a minor
accident, no loss of containment integrity resulted. Thus, these shipments represent an insignificant
impact on the environment and the public safety.

Radioactive wastes are generated at the plant during routine operations. These wastes are dry
solids which are packaged into 0.2-m’ (55-gal) drums. Approximately 75 truckioad shipments are
made annually to an NRC-licensed radioactive waste disposal firm. These wastes contain small
quantities of residual uranium and daughter products, which are uniformly distributed throughout
the inert material. These wastes are shipped as radioactive low-specific-activity material in "sole-
use” vehicles.

The low radiation levels, coupled with the inert material, preclude any significant environmental
impact from the transportation of these materials. Packaging and transportation of these wastes
are in accordance with applicable federal regulations.

Allied Chemical has joined with other chemical companies as a participant in the activities of the
National Chemical Transportation Emergency Certer (CHEMTREC), which functions in the interest of
promoting safety and minimizing the danger to life and property in case of transportation
emergencies involving hazardous chemicals. in addition, transportation accidents involving 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 chemicals are received and used in
theopuatbnofmmvopohphrn.ﬂnrhktofwdavmmmmﬂmhmm
industrial operations. Operational safety is emphasized and is borne 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

At this time, the staff is not aware of any conflict between the proposed action and the objectives
of federal, regional, state (linois), or local plans, policies, or controls for the action proposed as
long as proper agencies are contacted, proper applications are submitted, and proper monitoring
mmwmumummwmmmmmmwm.
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4.3.4 Effects on Urban Quality, Historical and Cultural Resources, and Society

The environmental effects of the proposed license rmd action as discussed above are
considered to be insignificant. The facility has not affected historical or cultural resources. The
short-term social effects during operation are and will be minimal, and there will be minimal effects
after decommissioning and reclamation because the site then will be required to meet federal
standards for unrestricted use.

10.
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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
radionuchide 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-km 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 resident 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/Q, were estimated using the Gaussian plume model and
diffusion coefficients for Pasquill-type turbulence.?? Radionuchde concentrations in meat, milk. and
vegetables consumed by man are estimated by coupling the output of the atrnospheric transport
models with the NRC Regulatory Guide 1.109, 'Terrestrial Food Chain Models.™ The models are
described in ORNL/TM-6100.°

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 radioactivity 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 internal exposures are those from radioactive materials within the irradiated body.

Factors for converting the radiation exposures to estimates of dose are calculated using the latest

dosimetric criteria of the International Commission on Radiological Protection (ICRP) and other
recognized authorities.
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Fig. A.1. Pathways for exposure to man from releases of radicactive effluents.
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External 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 ano by exposure to
contaminated land surfaces. The dose conversion factors are summarized by Kocher in
ORNL/NUREG-79.% and those used in ti.is report are shown in Table A.1.

Internal dose ccnversion factors. Factors for converting internal radiation exposure to estimates of
dose have been computed based on recent models’ 9 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 internal dose resulting from an intake are obtained by integrating over the

Table A.1. Dose conversion factors to major contributor to tha
external exposure pathways

Organ
Radionuclide - N X s

Total body Bone Kidney Lungs

Exposure to ground surfaces (millirem/year per uCl/(‘m’ )

226p, 6.8 x 10° 9.2 x 10° 58 x 10° 6.2 x 10°
7.8 x 107 8.6 x 10° 3.3 x 10? 3.8 x 102
' 7.1 x 102 3.0 x 10? 1.0 x 10? 1.7 x 10
1.6 x 10° 2.1 x 10° 1.3 x 10° 1.4 x 10°
e 5.7 x 10° 2.1 x 10% 59 x 10' 1.2 x 10?

Immersion in air (millirem/year per uCl/ClTTJ/

22804 3.1 x 107 4.1 x 10’ 2.6 x 107 _ 107
2307y, 1.7 x 10° 2.4 x 10° 1.3 x 10° 4 x 10°
| 6.8 x 10° 7.1 x 10° 3.7 x 10° _ 10°
' 6.8 x 10° 9.4 x 10° 59 x 10° ¢ 10®
o V) 46 x 10° 45 x 10° 2.2 x 10° , 10%

Submersion in water (millirern/year per uCi/cm’)

228p, 6.8 x 10* 9.2 x 10* 5.9 x 10* 6.3 x 10*
2307 4.1 x 10° 5.7 x 10° 3.1 x 10° 3.3 x 10°
g ¥ 1.7 x 10° 1.7 8.9 x 107 a8 x 107
e 1.5 x 10° 2.1 1.3 x 10° 1.4 x 10°
™ 1.1 x 10° 1.1 5.3 x 10° 6.1 x 10°

Source: D. C. Kocher, Dose-Rate Conversion Factors for External Exposure
to Photons and Electrons, ORNL/NUREG-79, Oak Ridge National Laboratory,
August 1981
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Table A.2. Dose conversion factors’ for inhalatiors { athway—AMAD-2 um
Committed dose equivalent (rem/uCi)
Radionuchde P "

Total body Bone Kidney

Class D

8.63 x 10' 1.90 x 10'
1.00 x 102 1.70 x 10"
7.67 x 10' 1.69 x 10’

Class W

5.80 x 10’
7.91 x 10?
4.0 x 10"
3.0 x 10’
3.56 x 10'

Class ¥

2.15 1.8 x 10? 6.99 x 107 2.71 x 10’
e T 8.41 474 1.07 2.76 x 107
=y 7.82 6.0 1.03 5.22 x 10'
238 7.69 423 950 x 10! 2.61 x 107

*Based on information from R. E. Sullivan et al., Estimates of Heaith Risk from Expo-
sure to Radionuchde Pollutants, ORNL/TM-7745, November 1981, and International
Commussion on Radiological Protection, "Limits for Intakes of Radionuclides by Workers,"
ICRP Publication 30, Part 1, Annals of the ICRP, Vol. 3, No. 4 (1979)

Table A.3. Dose conversion factors for ingestion pathway
Committed dose equivalent (rem/uCi)
Radionuclide - e e ————
Total body Bone Kidney

Classes D and W

3.4 4.3 x 10° 107"

5.8 7.8

5.2 7.1 ! 1072
5.1 : 10-2

2301y, 9.2 x 1072 3 x 1073 46 x 1073
™y 2.4 x 10 . 7 x 1072 69 x 1074
=y 2.2 x 10 - 1 x 1072 74 x 1074
e 2.1 x 1072 _ - 0 x 1072 6.1 x 1074

Source: |. 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).
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remaining lifetime of the exposed individual; such estimates are called "dose commitments.” The
remaining lifetime is assumed to be 50 years for an aduit.

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, depending 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

contaminated surface is obtained by assuming that the radionuclide concentrations are diminished
by radioactive decay only.

The dose is estimated, using site-specific information where available, for individuals at the nearest
residence. The intake parameters used for individual dose determinaiion are shown in Table A 4.

Table A.4. Intake parameters (aduit)’ used in lieu of
site-specific data

Maximum exposed  Average exposed

Pathway A N
Vegetables, kg/year 281° 190
Milk, |_/year 310 110
Meat, kg/ysar 110 95
Drinking water, L/year 730 370
Fish, kg/year 21 6.9
inhalation, m>/year 8000 8000

®Used for calculating population doses.
“This value includes leafy vegetables.

A.1.4 Radiation dose tc the population

The total dose received by the exposed population is estimated by the summation of individual dose
estimates within the population. The area within the 80-km (50-mile) radius of the site is divided
into 16 sectors (22.5° each) and into a number of annuli. The average dose for an individual in each
division is estimated, that estimate multiplied by the number of persons in the division, and the
resulting products are summed across the entire area. The unit used to express the population dose
's man-rem. For this report, the population dose estimates are calculated for a population
composed entirely of aduits. The parameters used for calculating population doses are shown in
Table A.4.

A.2 METHODOLOGY AND ASSUMPTIONS FOR AQUEOUS RELEASES

The methodology used for calculating the 50-year dose commitments to man from the release of
radionuclides to an aquatic environment is described in detail in ORNL-4992."" Bicaccumulation
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factors for radionuclides in freshwater and some sample problems can be found in ref. 10
AQUAMAN is a computer code'? that can also be used for calculating similar dose commitments
from exposures to aquatic pathways

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 dose are discussed in Sect. A.1.2, and the factors are shown in Table A.2. The external
dose conversion factors are shown n Table A.1. Intake parameters are shown in Table A.4

A.3 ATMOSPHERIC DISPERSION

The atmospheric dispersion model used in estimating the atmospheric transport to the terrestrial
environment is discussed in detail in NRC Regulatory Guide 1.111 (Rev. 1). Where site-specific
monitoring data of radionuclide air concentrations are not available, the meteorological x/Q values
are used in conunction 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
of distance and direction from the point of release. Site-specific averages of annual meteorological
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 surrounding the plant site is divided into 16 sectors by compass direction (Sect. 3.3)
The meteorological x/Q values (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,
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
ised to calculate the concentrations of radionuclides at a reference point per unit of sour-e
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

1. R. E. Moore, C. F. Baes Ill, L. M. McDowell-Boyer, A. P. Watson, F. 0. Hoffman, J. C
Pleasant, and C. W. Miller, AIRDOS-EPA. A Computerized Methodology for Estimating
Environmental Concentrations and Dose to Man from Airborne Releases of Radionuclides,
ORNL-5532, Oak Ridge National Laboratory, June 1979

D. H. Slade, ed., Meteorology ana Atomic Energy, pp. 97-104, U.S. Atomic Energy
Commission, July 1968.

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.8. Other parameters used in determining exposure
to air concentrations of radionuclides released
in the building vent effluents

Parameters Quantity or dimensions

Number of stacks 1
Release height, m 24
Diameter, m
Effluent velocity, m/s

Temperature (annual average
for area), °C

Rainfail (annual average), cm/year

Height of fid (annual average), m

Population within 80 km of radus
of site, persons

Operating life of the plant, years

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 |," Regulatory Guide 1.109, Office of Standards Development, Washington, D.C.,
1977

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 Radionuciides in Food, ORNL/TM-6100, Oak Ridge National Laboratory, 1979.

D. C. Kocher, Dose-Rate Conversion Factors for External Exposure to Photons and Electrons,
ORNL/NUREG-79, Oak Ridge National Laboratory, August 1981,

ICRP Task Group on Lung Dynamics, "Deposition and Retention Models for Internal Dosimetry
of the Human Respiratory Tract,” Health Phys. 12, 173-207 (1966).

ICRP, The Metabolism of Compounds of Plutonium and Other Actinides, Publication 79,
Pergamon Press, Oxford, 1972.

I. 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).

D. E. Dunning, Jr., G. G. Killough, S. R. Bernard, J. C. Pleasant, and P. J. Walsh, Estimates
of Internal Dose Equivalent ro 22 Target Organs for Radionuclides Occirring in Routine
Releases from Nuclear FuelCycle Facilities, Vol. I, ORNL/NUREG/TM-190/V3, QOak Ridge
National Laboratory, October 1981.

G. G. Killough and L. R. McKay, eds., A Methodology for Calculating Radiation Doses from
Radioactivity Released to the Environment, ORNL-4992, Oak Ridge National Laboratory, March
19786.

D. L Shaeffer and E. L. Etnier, AQUAMAN-—A Computer Code for Calculating Dose
Commitments to Man from Aqueous Releases of Radionuclides, ORNL/TM-6618, Oak Ridge
National Laboratory, February 1979.
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NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM (NPDES) PERMIT

FOR

ALLIED CHEMICAL COMPANY UF, CONVERSION PLANT
METROPOLIS, ILLINOIS




(ILLINQID CENVIIOImental riviteelivil Ayeliu
|
l 2200 Churchill Road, Springfield, lllinois 62706

——

J.H. Thomas
Manager
Chenical
-  Chemical
Post Office Box 4

Metropolis 114
vo »

Dear Mr. Thomas

he I11inois Environmental Protection Agency has reviewed your request
jated November 29, 1979 for renewal of the subject NPDES Permit.

June 7, 1979) Section 122.12(b)(4) generally
prov y application has been received and through no
fault of the permittee new permit cannot be reissued then the permit is
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
that reissuance may not occur before the expiration of Allfed's existing
In this case then Allied's permit will be cortinued pursuant to
the aforementioned federal regulations.

N

The new NPDES regulatio
¢

ns
provide that where a me
a

permit

hould you have any questions or comments concerning the content of this
a n

etter, please contact Dale R. DeClue of my staff,

Yery truly yours,

Jawrence W. Eastep

Manager, Industrial Unit
’

Permit“Yection
ivision of Water Pollu ]

’
- Cfanternl
ion Lontro

Region VII

Records Unit

Compliance Unit

Allied Chemical - Dennis Hatfield




FPCES Permit Mo, ILCOC4ES]
[Mincis Envircrmental Pretectien Agency
Divicion cf Water Pellutien Cortrel
27200 Crurchill Repd
Sprinefiele, I1linoie F£270F
NATICKAL POLLUTAKY DISCHARGE ELIMINATICM SYSTEM

Pedified (MPCES) Permit

Expiration Dete: Fey 31, leg0 Issue Cate: May 1f, JO7%
Effective Date: Jure 16, 1¢7%
Pedified: Apri) 15, 1080

Perrittee: Alllecd Cremical Corperation

Facility Name and Acdress: Allied Chemical Corpeoration, etrepolis
Works, Post Office Box 430, Metropelis,
[1Mirois €20€0

RKecefivire Vaters: Chio River

In compliarce with the provisiers of the I11incis Ervirerrenta)
Protection Act, the Chapter 2 Rules and Reoylaticrs of the I111nois
Pollution Control Brard, an¢ the FRPCA, the above-remed permittee s
hereby authorized to discherge at the above location o thre above-named
receivirg stream {n accorcdance with the stancard corditions anc
sttactmerts hereir,

Fermittee 1s rot suthorized to discharge after the atove expiration

date. In order to recefve sutherization to discherce bevond the
eypiretion date, the permittre shall submit the proper epplicetior as
reauired Py the J111nois Ervircrrertal Protecticn Aacency (1EPA) net later
than 80 days prior to the expiraticn date.

Tremas . MeSviaein, P.C. /
Manraer, Permit Secticon ~
Dvisicn ef Vater Polluticr Contre)

TCM: DR :mam/sp 2SO




Permit No. IL 00044%,

PART 1
A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
During the period beginnin on the effective date of this permit i March 31, 1976
the permittee is authorized to discharge from outfall(s) set?\eal nwe:?g)hg;?g o

Such discharges shall be limited and monitored by the permittee as specified below:

EFFLUENT CHARACTERISTIC DISCHARGE LIMITATIONS MOHITORING REQUIREMENTS.
kg/day (1bs/day) Other Units (Specify)
Measurcement Samp. .
Daily Avg Daily Max Daily Avg Daily Max Frequency Type
Flow-M3/Day (MG » i b . Daily calculated
Total Suspended Sc - - 90 mg/1 2/week composite

Total Dissolved S¢ e
- 45 mg/1

Fluoride - - * .
*Arsenic - - - 0.5 mg/1 " "
*Silver - - - 0.13 mg/1 - o

There shz1l = ., discharge from outfall N0l after March 31, 1976.

*See page 14 of 14,

The pH shal’ not be less than 5.0 nor greater than 13.8
and shall be monitored twice per week by renorting the minimum and maximum values determined from a

series of arah samdles.
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 2bove shall be taken
at the following location(s): at a point representative of the discharge but prior to entry into the

Ohio River,



i, JOr W\
Permit No.IL 0004421
2ART 1
A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During the period beginnirg on the effective date of th U and lasti il
the permittee is cuthorizeg to discharge from outfa‘l'(ssssﬁ'ﬂ ltnurber?s) “00279 SRAEY Povok 31, 1S,

Such discharges shall be limited and monitored by the permittez as specified below:

EFFLUENT CHARACTERISTIC DISCHARGE LIMITATIONS MONITORING REQUIREMENTS
kg/day (1bs/day) Other Units ( ecify)
Measurement Sample
Daily Avg Daily Max Daily Avq Daily Max Frequency Type
Flow-M3/Day (MGD) & * = R Daily continuous
Total Suspended Solids - - - 200 ma/1 k i
Total Dissolved Solids - - - - / 2/:"” cmgos:te
Fluoride - - - 545 mg/) o o
*Arsenic - - - 0.5 mq/1 . -
*Silver - - - 0.12 mg/1 " .

*See page 14 of 14.

L s
The pH shall not be less than 1.8 nor greater than 10.4
and shall be monitored twice per weck by reporting the minimum and maximum values determined from a

series of arab samples.

There shall be no discharge of floating solids or visible foam in other than trace amounts.

Samples taken in coipliance with the monitoring requirements specified above shall be taken
;;i:hii:::‘lwmq location(s):. at a point representative of the discharge but prior to entry into the



pace 4 of /4
Permit Ko. 1LCC0442]
#S VCOIFIEL April 15, 1980
PAET 1
mew/spZCPCL

A, FFFLUEET LIYITATIGES AND FOMITCRIPG REQUIPEMENTS

3. Cwvire the pericd teatirrina April 1, 1S7€ ard lasting unti) the expiraticn Cete, Lie pernitlee is
aethorized to ¢ischarce fram outfall(s) serial rumber(s) CO2.

Suct cisctaraes shall Fe lirited and menitered Ly the permittee 2s specified telov:

EFFLUEMT CHRAFACTERISTIC DISCHARGE LIMITATICNS MFOMTTCRINE RECUIREFERTS
vg/dsy (Ths/day) Other Units (Specify)
Veasurcment Sarple
Datly Ava Caily Max Dafly Ava  Dafly Pax Frequency** Type

Flov-F3/Lay (FCT)

- - - - Cortiruveus -
Tota) Susperded Sclids - - - 1€ ng/) o /veek Compesite
Total Discolved Selids - - - 00 wo/ 2/veck Cerpocite
Fluoride - See 1irit telos - 2/veek Cenpesite

Urless 8 variarce froe the fluoride starderds 1s ebtzined from the IFCC, the datly mexisum cencentratior that sey be
cdiscteroed skall te 15 ma/l.

*Sce pace 14 of 12,

The pk stall rot be lecs thar €.0 ror creater than 2.0 ard shell te senitered twice per veek Ly reportirg the pinimur
ord paxism ve2lues cetermined from a series of grab samples.

Ytere sk21) be ro discharce of floating solfds or visible foam in cther then trece amounts,

Serples tzker in ccapliance vith the wonitoring recuirecents specified abeve shall te taken st the follevine
lecetienis): At a poirt representative of the cdischarce but pricr to entry intc the Ohfo River,

L8



PART I
Page 5 of n

Permit No. IL 0004421

3. MONITORING AND REPORTING

|

Representative Sampling

Samples and measurements taken as required herein shall be
representative of the volume and nature of the monitored
dtscharge.

Reporting

Monitoring results obtained during the previous three
months shall be summarized 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 completed re;ortinq period. The first report is due

on _July 28, 1975 | Duplicate signed copies of these,
and all other reports required herein, shall be submitted
to the Regional ggﬁintstrator and the State at the following

addresses:

U.S. Environmental Protection Agency
Region V, Enforcement Division

ATTN: Chief, Compliance Section

230 South Dearborn

Chicago, I1linois 6C604

Environmental Protection Agency
State of I1linois

Division of Water Pollution Control
2200 Churchill Road

Springfield, [11inois 62706
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PART |
Page 6 of 14
Permit No. IL 000442)

3. Definitions

“Daily Average" Discharge

|

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 praduction or
commercial facility was operating. Where less than daily
sampling is required by this permit, the daily average
discharge shall be determined by the summation of the
measured daily discharges by weight d*vided by the number
of days during the calendar month when the measurements
were made.

Concentraticn 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

or the composite sampie. When grab samples are used, the
dafly determination of concentration shall be the arithmetic
average (weighted by flow value) of all the samples collected
during the calendar day.

“Daily Maximum" Discharge

1.

2.

Weight Basis - the "daily maximum" discharge means the
total discharge by weight during any calendar day.

Concentration Basis - the “daily maximum" concentration
means the daily determination of concentration for any
calendar day.




B-10

PART |
Page 7 of 14
Permit No. IL 000442]

Test Procedures

Test procedures for the analysis of pollutants shall conform
to regulations published pursuant to Section 304(g) of the Act,
under which such proceuures may be required.

Recording of Results

For each measu >ment or sample taken pursuant to the requirements
of this permi = the permittze shall record the following
{nformation-

a. The exact place, date, and time of sampling;

b. The dates the analyses were performed;

¢. The person(s) who performed the analyses;

d. The analytical techniques or methods used; and

e. The resylts of all required analyses.

Additional Monitoring by Permittee

If the permittee monitors any polluvant at the location(s)
designated herein more frequentl¥ than required by this
permit, using approved analytical methods as specified above,
the results of such monitorig shall be included in the cal-
culation and reporting of the values required in the Discharge
Monitoring Report From (EP/ Mo. 3320-1). Such increased
frequenc, shall also be jncicated.

Records Retention

Al) 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 monitoring instrumentation
shall be retained for a minimum of three (3) years, or longer if

requested by the Regional Administrator or the State water polly-
tion control agency.
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C. SCHEDULE OF COMPLIANCE

1. The permittee shall achieve compliance with the effluent
limitations specified for discharges in accordance with
the following 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

2. No later than 14 calendar days following a date identified
in the above schedule of compliance, the permittee shal)
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

atter case, the notice shal! include the cause of non-
compliance, any remedial actions taken. and the probablility
of meeting the next scheduled requirements.



MANAGEMENT REQUIREMENTS

(hange ir Discharge

211 discharges authorized herein shall be consistent with the
terms and conditions of this permit. The discharge of any
gpollutant {dentified in this permit more frequent.y than or

dt a leve)l in excess of that authnrized shal) ccnstitute a
violation of the permit. Any anticipated facility expansions,
croduction increases, or process modi“ications which will
result in new, different, or increase¢ discharges of 1lutants

ryust be redorted by submission of a new NPDES applicazion or, {f

such changes will not violate the effluent imitations soecified
‘n this permit, by notice to the permit i1ssuing authoriiy of
such changes. Following such notice, the permit may be mod’fied
to soecify and 1imit any pollutants not previously limite

Noncomol fance Notification

If, for any r )n, the permittee does not comply with or will be
ynable to co ith any daily maximum effluent limitation spec ed
in this permi e permittee shal. provide the Regiona! Administra*ne
and the State h the following information, in writing, within

five (5) days of becoming aware of such condftion:

A description of the discharge and cause of noncompliance; and

The period of noncomopliance, including evact da‘es a
times; or, if not corrected, the anticizated time th
noncompliance is expected to continue, and s2eps be
taken to reduce, eliminate and prevent recurrence of the
noncomplying discharge.

n
e

Ficilities Operation

The permittee shall at all times maintain in good wor
and operate as efficiently as possible all treatment
facilities or systems installed or used by the permit

achieve compliance with the terms and conditions of ¢




4.
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Adverse Impact

The permittee shall take all reasonable steps to minimize any
tdverse impact to navigable waters resulting from noncompliance
with any efflyent limitations specified in this permit, including
tuch accelerated or adcditional monitoring as necessary to determine
the nature and impact of the noncomplying disharge.

Eypassino

hkny diversion from or bypass of facilities necessary to maintain
compliance with the terms and conditions of this permit is pro-
hibited, except (1) where unavoidable to prevent loss of life or
teverc property damage, or 1i2 where excessive storm drainage

or runoff would damage any facilities necessary for compliance with
the efflyent limitatiors and prohibitions of this permit. The
permittee shall promptly notify the Regfonal Administrator and

the State in writing of each such diversion or bypass.

hemoved Substances

Solids, sludges, filter dbackwash, 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
tuch materials from entering navigable waters.

Fower Failures

In order to maintain compliance with the effluent limitations and
prohibitions of this permit, the permittee shall ‘either:

¢. In accordance with the Schedule of* Compliance containe? in
Part |, provide an alternative power source sufficient to
operate the wastewater control facilities;

or, if no date for implementation appears in Part I,

b. Halt, reduce or otherwise control production and/or al)
discha: s upon the reduction, loss, or failure of one
or more .f the primary sources of power to the wastevater
control facilities.
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B, RESPONSIBILITIES
1. Right of Entry

The permittee shall allow the head of the State water pollution
control agency, the Regional Administrator, and/or their authorized
representatives, upon the presentation of credentials:

a. To enter upon the parmittee's premises where an cffluent
source is located or in which any records are required
to be kept under the terms and 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 monitoring equipment or monitoring
method recuired in this permit, and to sample any discharge of
pollutants.

2. Transfer of Ownership or Ccntrol

In the event of any changes in control or ownership of facilities
from which the authorized discharges emanate, the permittee shall
notify the succeeding owner or controller of the existence of this
permit by Tetter, a cony of which shall be forwarded to the Regional
Administrator and the State water pollution control agency.

3. Availability of Reports

Except for data determinad to be conffdential under Section 308

of the Act, all reports prepared in accordance with the terms of
this permit shall be available for publiz 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 crimina)
penalties as provided for in Section 309 of the Act.

4. Permit Modificaticn
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