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license to construct and operate the CEC based upon this Draft

under the law, a license cannot be issued based on
which is so grossly deficient in its discussion of
of the proposed facility that it entirely
describe "the environmental effects of .

as required by 40 C.F.R. § 1502.16(d).

For example, there is absolutely no discussion of any impacts
he proposed facility on the two African-American communities of
t Grove and Center Q;rzngc -=- the communities closest to the
d site. In fact, neither of these historic communities
on any of the numerous maps included in the Draft EIS,
predominantly White communities of similar

e.9., p. 3-2 where the communities of

e, Antioch, and Leton are identified). A
of environmental racism is difficult to
! notwithstanding the fact that in a Septcmber

report the Louisiana Advisory Committee to the U.S. Commission
Civil Rights found that many "black communities [in Louisiana)
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are disproportionately 1r;a ted" by environmental problems, and
‘[t]h

specifically warned that tlhe U.S. Environmental Protect.nn
Agency should monitor the communities of . . . Forest Grove and

agencies such as the Environmental Protection Agency

were net even consulted during the drafting of the

2re the Department of Energy, the Department of State,

of Defense, the CIA, the National Security Council,

of ,randvcrta-icn, each of which has expertise on

natters pertaining to impacts of the proposed CEC

s failure to consult these other agencies is all

: in light of the fact that the licensing of the

;fced CE; cility could have significant adverse impacts on
;;:r national policy goals and p ograms of these agencies, such as
: § ) of reducing international weapons
Energy's efforts to =ontrel

information, and the EPA's

equity in government

"The Battle For Environmental Justice in Louisiana
. . Government, Industry and the People", September 1993 at
63 (Pxndlng 1) and 67 (Recommendation 8), attached hereto as
exhibit “1%,
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And gquestions of paramount importance to neighbors of the
proposed facility are not answered in the Draft EIS, such as
exactly where (other than on site, next door to residents) LES
intends to put the nearly 115,000 metric tons of hazardous
radicactive waste that will be generated by the facility. What
these neighbors know, but the Draft EIS tries to hide, is that
there currently is no disposal site available for such waste.

As a conseguence of these, and numerous other fundamental
flaws in the Draft EIS set forth below, a revised draft EIS must be
prepared for public comment pursuant to 40 C.F.R. § 1502.9(a)
before any further action can be taken by the NRC on the LES
license application.

1.) THE DRAFT EIS I8 INADEQUATE BECAUSE THE NUCLEAR REGULATORY
COMMISSION FAILED TO CONSULT WITH ALL APPROPRIATE FEDERAL AGENCIES
REGARDING THE PROPOSED PROJECT, AS REQUIRED BY KEPA.

As a threshold matter, the Draft EIS is fatally flawed because
it was prepared without consultation of major federal agencies that
not only have expertise in the environmental issues raised by the
propesed licensing of the CEC facility, but whose own policy goals
and programs could be significantly and adversely affected if the
CEC facility is built and operated. Accordingly, the Draft EIS
should be withdrawn, submitted to all appropriate agencies for
consultation, and resubmitted to the public for comment at the
appropriate time.

Requirements of NEFA

NEPA, 42 U.S.C. §§ 4321 - 4370c, requires a systematic,
interdisciplinary apnroach to assessing the environmental impacts
of a proposed federal action, culminating in the preparation of a
detailed environmental impact statement which is subject to public
comment. See 42 U § 4332(2)(A) & (C). An important part of
NEPA's systematic and interdisciplinary approach is consultation by
the agency proposing the action with other federal agencies.

Specifically, NEPA mandates that "“[plrior to making any
detailed statement [of environmental impacts], the responsible
Federal official shall consult with and obtain the comments of any
Federal agency which has jurisdiction by law or special expertise
with respect to any environmental impact involved." 42 U.S.C. s
4332(2) (C) (emphasis added). Reflecting this NEPA mandate, NRC
regulations require that:

To the extent sufficient information is available, the
draft environmental impact statement will include




an analysis of significant problems and objections raised
by other Federal, State, and local agenciles . . . .

10 C.F.R. § 51.71(b); se€ 40 C.F.R. § 1500.5(b) (Council of

Environmental Quality "PA lations, which are binding on all

agencies, require the NRC erpua siz[e] interagency cooperation

before the environmental impact statement is prepared, rather than

g

submission of adversary comments on a completed document").

)<tcmatAc and interdisciplinary approach early in
sreparing a ft envi Lnr~“‘al impact staterent is
serve hEPA s twin goals of informed agenry
and public participation. Early ccnsultatlon allows
n cda ge of the projebt (the NRC) to "obtain all views
and thereby ensure an intelligent
»' of the project's environmental

F.Supp. 5, 19 (S.D. Tex. 1974).
he putl‘y a meaningful opportunity
3¢ , collective assessment of the project
he qo'e*er o 1] ypportunity for public comment is critical
use 1t fa ilitat idespread discussion and consideration of
] ] remedies asch;ated with the pe Jlng
isionmaking proc _
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Department of Energy

The Department of Energy ("DOE"), an agency that has directed
operations at enrichment facilities for decades, obviously should
have been consulted regarding the CEC enrichment facility proposed
by LES. The DOE clearly has expertise regarding a wide range of
issues pertaining to such facilities For example, had DOE been
consulted, it could have provided mean;ngful input on the need for
the proposed facility. DOE's November 1993 edition of "World
Nuclear Capacity and FfFuel Cycle Requirements 1992" (DOE/EIA-
0436(93) at p. 28) states unequivocally that "[t]lhe enrichment
services market is highly competitive with capacity far in excess
of annual requirements." Through various tables and projections,
this document makes clear that through at least the year 2010,
there is no need for additional uranium enrichment capacity
a“.»,ero ﬁn the world. The availability of enriched uranium in the

also be greatly increased by its proposed importation
' See discussion of State Department, below.

Furthermore, if there is no need for the facility, then the
"no action" alternative, which NEPA requires to be considered (40

C.F.R. § 1502.14 !d),, emerges as the best alternative. See also,

Chelsea Neilghbor Afr iation v. United States Postal Service, 389

F.Supp. 1171, 1181 D NY 1975) (no*ing that a proper NEPA analysis
guires convice*ab;un of all alternatives, including "“total
>andonment" of the project).

ition, DOE is currently attempting to discern whether an
cooperation" between the United States and the
ents who are partners in the LES partnership is
) Act ("AEA™), 42 U.S.C. § 2153,
facility. (Congressman John D.
Subcommittee on Oversight and
on Energy and Commerce has also
matter; see exhibit "2%, which
2 from Congressman Dingell to

T

'he AEA requires such an agreement where classified

information relating to nuclear materials production will be shared

with foreign governments, and the agreement must be approved by
oth the Congress and the President. The AEA also specifically

states that all such agreements must provide for the protection of

the "environment from radiocactive, chemical or thermal
contamination N 42 U.8.C. § 2153s.

insight on this critical environmental and national
issue is clearly relevant to the Draft EIS. Should DOE
that such an agreement is required (as CANT believes it
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is), then it is premature to proceed with the preparation of an
environmerital impact statement before the terms of the agreement --
including provisions pertaining to environrental protection -~ are
even reached.

Finally, ) iiscussed more fully below, DOE is currently
grappling with th umense prc blem of permanent disposal for all of
the DUF6 generated 7 various op<rations of the United States
government. learly ) DOE regarding a new source (the
CEC) of even more DUF6 are ggrnane to assessing the environmental

impacts of th ed CEC facility.
Department of Btate

The Department of State, one of the agencies entrusted with
national fecur;ty of this country, should have been consulted
rding th CEC enrichment facility proposed by LES. The
rtment cf State clearly has expertise regarding a wide range of
:ra1 curi issues which come into play at facilities

reign-dominated facilities‘) which enrich uranium.

(For example, e “agreement for cooperation" issue discussed
onal security issues must be considered as part

‘ NRC regulations require that all effects
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other" -~ of a proposed action be assessed.

Department of State has actual and/or
documents relevant to the possibility that
focreign ceorporation that owns the LES partner
o"erat;ng control of the proposed facility), may
in the transfer of critical nuclear technology
International Atomic Energy Agency 1is currently
Accordingly, the Department of State

comment upon whether a licensee with

in fact qualified to operate a

also involved in negotiating the
1ium from Russia, to be blended down
in U.S8. nuclear reactors. This

enric hed uranium will be in direct

o ®

=00 m:*
» B

tachment D of the "LES Project Financial
Investnents, which will have majority
> is a wvho owned subsidiary of
owned in equal shares by the United

and West Germany.
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Department of Defense, CIA, and National Security Council

The proposed licensing of the CEC also raises national
security concerns, on which the U.S. defense agencies =-- the
Department of Defense, the CIA and National Security Council,
should have been ccngulted, since the purpose of importing large
quantities of enriched uranium is to reduce the gquantity of
weapons-grade uranium in Russia. The licensing of CEC, which would
be a competitor for purchasers of enriched uranium, would have a
”1rec' Ar;avt on this national security objective. Thus, the

fense should have been consulted before the Draft

Environmental Protection Agency

The Environmental Protection Ac ncy ("EPA") in Washington
the chief agency entrusted with environmental matters in this
should have been consulted regarding the CEC enrichment

';¢At, proposed by LES Tre EPA clearly has expertise regarding
‘%e range of environmental issues which pertain to the proposed
1ty, beyond the rather straightforward issue of air and water

ts (which Region VI of the EPA did handle). For example, EPA

-artevc just re‘c“tly concluded a major study, which involved
/e public p r;] pat;cn, on uses and effects of Hydrogen
("HF"), including uranium hexafluoride ("UFé").’ Those
) ng this study should have been consulted
having yet another major producer (the

UFé6 and HF in this country.
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In addition, the EPA has an Office of Environmental Eguity
clearly -A"‘a ra /e ree" consulted regarding the proposed
i)g of the C ity in the midst of two African-American
] 1 lier, the Louisiana Advisory Committee to
;v;l Rights has pqt.lcned repfrt on the
1l eq! in Louisiana, spe noting
nmunities of Fores ;rove and Center
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Department of Transportation

the CEC may involve the manufacture and
arge gquantities of hydrofluoric acid as a result
lan. Yet, the Draft EIS provides no

has consulted with the federal

onmental Protection Agency, "Hydrogen Fluoride
September 1593, EPAS550-R-93-001," Report to
12NG Clean Air Act Amendments.
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Department of Transportation ("DOT") regarding potential adverse
environmental risks and impacts associated with HF transportation,
and ways those impacts can be minimized or avoided. The NRC should
be reguired to consult with the DOIT regarding transportation
hazards associated with HF and other chemicals to be transported to
or from the CEC.

EIS should be withdrawn, submitted to all
r consultation, and resubmitted to the
e appropriate time.

In short, the Draft
appropriate agencies fo
public for comment at th

2.) THE DRAFT EIS I8 INCONSISTENT WITH THE UNDERLYING PURPOSE OF
NEPA BECAUSE IT ENTIRELY FAILS TO FULLY AND FAIRLY IDENTIFY,
DISCUSS AND WEIGH THE ENVIRONMENTAL IMPACTS OF THE PROPOSED

FACILITY

3 is fundamentally and fatally
with the underlying purpose of

ovide full and fair
~onmental impacts and h inform
the public of the reasonable
would avoid or minimize adverse

In describing the impacts of the proposed
to be affected must be defined and
C.F.R. § 1£02.15. Once the impacts and

ed by the proposed project are fully

appropriate "weighing of the merits

nd benefits -- of the proposed action

And the information provided

S under these mandates nust be
00.1(b) .

orth more fully below, the Draft EIS for the

] in each of these respects: numerous

1 ] are entirely omitted from the

are discussed inadequately; the

the proposed CEC facility is not

any costs of the proposed project are

nsidered or else are underestimated while
ted benefits are overestimated. Given these fundamental
omings, "high quality" information regarding impacts of the
ed action clearly has not been pr-vided, as required by NEPA.
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In short, the information contained in the Draft EIS is so

inadequate that it precludes meaningful analysis by the public.

ccordingly, a revised draft EIS must be prepared for public
comment pursuant to 40 C.F.R. § 1502.9(a).

The following are the most serious omissions or inadequacies
in the Draft EIS discussion of environmental impacts:

A.) As discussed more fully below in section "3", one of the

most serious inadeqguacies of the draft EIS is the failure to

iscuss the two communities potentially most affected by the

proposed CEC, Forest Grove and Center Springs. These residential

areas are next door to the site for the proposed facility -- all

within a radius of two miles, and thus must be included in the
description and analysis of "the affected environment."

sei more fully below in section "4", the draft
discuss the need for the proposed CEC

C.) As discu
IS does not discu
S

ssed more fully below in section "5", the draft
s at e 11 the nature and erV1ronmenta1 impacts
and costs of LES's propos for ultimate disposition of the tons of
depleted uranium ("D L}e"' to be generated by the proposed CEC
facility, i.e., the conversion of the DUFé to triuranium oxide
("U308"). Nor does the Draft EIS indicate where LES plans to ship
e U308, or what the environmental impacts and costs of disposing
of will be.

The Draft EIS fails to provide any specific information
where LES will ship its other waste products.

EIS should identify the landfills to which its

waste will go, and should confirm that these

adequate capacity to handle the LES waste.
could pile up on the LES site.

ould also identify where it intends to ship
should confirx that LES has contracts with
osal firms adeguate to ensure full shipment of
generated. Otherwise, hazardous wastes could
ng unanalyzed threats to the environment,
th and safety.

228 a4
™

" IR

The effects of shipment of hazardous and non-hazardous wastes
to offsite locations should be analyzed in the Draft EIS, including
transportation and other possible releases to the environment (i.e.
through incineration, 1leaching through landfills, etc.) This
analysis should compare such possible releases with the no action
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alternative. Although such possible releases may not directly
affect the Claiborne Parish area, they clearly would affect the
environment generally.

The Draft EIS should also identify where LES intends to ship
ite "low-level" radioactive waste. Currently, only one "low-level"
radioactive waste dump exists which could take LES waste: the
Barnwell facility in South Carolina. However, this facility is
scheduled to close in June 1994, and, at this writing, it does not
appear that any other dump will be sited and completed to take its
place in the near future. According to the current "compact"
structure, LES waste would go to a disposal site in Nebraska.
However, there has been little progress in siting, much less
constructing, a radioactive waste dump there. In fact, the ctate
of Nebraska and local governments have been actively throwing up
road blocks to a possible dump in that state, and it is by no means
certain that any radioactive waste dump will be built there. The
NRC has advised its licensees to prepare for on-site storage of
radicactive waste for the foreseeable future.® The Draft EIS
should be rewritten to reflect this uncertainty, and to indicate
LES' plans for radicactive waste storage on-site should there be no
disposal capacity available.

LES projects the generation of about 450 kilograms of mixed
waste (both radioactive and hazardous) annually. There currently
is no disposal facility for mixed waste in the U.S.(other than for
the incineration of various scintillation vials and other limited
waste streams). Nor are any disposal sites currently contemplated,
to the best of our knowledge. The Draft EIS should identify where
it intends to ship mixed waste, if it intends to do so, and should
provide contractual evidence that this waste will be accepted by a
licensed facility. If LES is unable to do so, the Draft EIS should
reflect how LES will store mixed waste on-site and should make
clear that LES must receive all necessary mixed-waste storage
permits.

E.) The Draft EIS fails to adequately discuss transportation
of feed and product materials.

The Draft EIS acknowledges that approximately 2 truck loads of
UF6 will travel on local roads daily and thus travel through local

. Proposed Rule, 10 CFR Parts 30, 40, 50, 70, and 72; RIN
3150-AE22; "Procedures and Criteria for On-Site Storage of
Low-Level Radicactive Waste, Federal Register, February 2, 1993,
Vol. 58, No. 20; pp. 6730--6740. This proposed rule is currently
pending before the NRC Commissioners for final action.
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communities. However, the communities that the trucks will travel
through are not identified, although they presumably include Center
Springs, Forest Grove, Homer, Minden, and others. No indication is
given as to whether the road network off the Interstate highway is
adequate for these large trucks. No indication is given as to the
total number of miles these trucks are expected to travel, nor of
an accident rate per 1,000 riles -- which would give an indication
of how many accidents these trucks might experience during the
lifetime of this facility. The Draft EIS should discuss any
impacts that would arise should expansion of roads in this
community be necessary.

These truckloads will come from (or go to) locations at least
500 miles away, according to the Draft EIS. Truck travel at such
a great distance creates a significant potential for accidents.
Further, the Draft EIS does not analyze the potential effects of
this additional truck traffic on pre-existing truck traffic in the
local area, specifically with regard to trucks carrying highly
flammable oil from a nearby refinery.

The LES site is at the outer reaches of LES' own stated goal
of 600 miles from feed suppliers and fuel fabrication locations.
The closest facility is 500 miles, the next closest is 580 miles,
and the next closest 1,100 miles. Thus, another site closer to
either a feed supplier or fuel fabrication facility might have been
more appropriate. Yet this is not discussed as an environmental
cost, nor was it factored into the choice of alternate sites. The
Draft EIS should have considered both additional accident impacts
and relative emissions of greenhouse gases for various proposed
sites for the plant.

The Draft EIS does not indicate the frequency of
transportation of hazardous materials other than UFé6, other than to
indicate that such transportation will exist. These transportation
expectations should be made explicit as they may affect road use
planning and environmental concerns.

The Draft EIS does not make reference to the fact that LES
contemplates bringing in partially completed or fully constructed
centrifuges from Europe by air. Indeed, the Draft EIS suggests
that there will little or no air traffic as a result of LES. The
affect of these numerous air shipments should be analyzed.

¥.) The Draft EIS fails to adeguately discuss traffic and
transportation impacts in general.

A review of the draft EIS at pages 2-10 and 2-11 indicates
that during the five (5) year construction phase of the project, an
increase of 502 to 703 daily trips to the site are projected.
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puring plant operations, the traffic will increase by an estimated
190 to 200 daily roundtrips. Draft EIS at 4-29. However, the
draft EIS fails to identify the area to be affected by the
increased traffic, or consider environmerntal consequences of the
increased traffic, such as noise, impacts on air and water guality,
safety considerations, and travel time delays.

Furthermore, the draft EIS states that the CEC will create
only one additional injury per year and no fatalities as a
consequence of the transportation of feed and product material.
Draft EIS at 4-35. Once agair, the draft EIS's data is inadequate.
Feed and product material vehicles are a small fraction of the
total additional traffic which will be traveling to and from the
site. NRC's analysis must include data and analysis of all
potential accidents involving all vehicles driven to and from the
site. In addition to the feed &nd product vehicles, vehicles and
trucks driven by construction workers, operation employees, vendors
and suppliers must be included.

The Draft EIS also omits data concerning existing road
conditions and existing traffic volume. It is impossible for
either the NRC or the public to determine the type, condition, or
capacity of the roads leading to and from the site from the data
contained in the draft EIS. ‘Therefore, neither the NRC nor the
public can perform the necessary analysis to determine whether or
not these roads are adeguate for the projected traffic increase.

G.) The draft EIS omits information regarding and analysis of
the CEC's socio-economic impact upon the regicn's municipal
volunteer fire departments. The draft EIS states that fire
protection analysis is unnecessary because LES will provide its own
fire protection system. Draft EIS at 4-13. However, an on-site
fire protection system does not erase other impacts that will be
felt by the region's municipal volunteer fire departments.
Additional fire and rescue personnel and equipment will be needed
to contend with injuries which will result from the increased
traffic transporting hazardous and radioactive materials to and
from the site.

B.) As discussed more fully below in secticn "é", the draft
EIS does not discuss at all the nature and environmental impacts of
the actual coonlant to be used at the proposed CEC facility.

I.) The Draft EIS states that the cleared site area, which
includes the existing Parish Road #39 and right of way, will be
under "controlled access" for isclation reasons. Draft EIS at 2-2.
However, the Draft EIS omits any information concerning existing
water, electric, gas, cable, and telephone lines located on
existing Road #39 which will likely have to be relocated if access
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to the road is to be controlled. And the Draft EIS does not
address the environmental and socio-economic impacts of such a
relocation upon Forest Grove and Center Springs.

J.) The draft EIS omits any information or analysis of
impacts resulting from the construction of two 115 kilovelt
overhead power lines, such as the condemnation of property. It
also fails to provide adeguate data and analysis concerning the
environmental impacts of the construction, maintenance, and
operation of these lines over twenty-nine (29) miles of Claiborne
parish. In fact, the Draft EIS data is so inadeguate that it does
not even indicate the location of these proposed power lines.

X.) As discussed more fully below in section "6", the Draft
EIS erronecusly states that Freon R-11 will be banned for use by
the year 2000. However, Freon R-11 will be banned January 1, 1296,
well before the CEC constructicn is completed.

L.) As discussed more fully below in section "7-C", the Draft
EIS fails to address and analyze the potential conflicts between
the proposed CEC facility and existing land use plans, acts, and
policies.

M.) The Draft EIS completely omits discussion of the
unacceptable safety risks posed by the design of the CEC, all as
set out in CANT's Contentions L, M, N, and O which are attached
hereto as exhibits 3, 4, 5, and 6, respectively, which are
incorporated herein by reference.

N.) The data and analysis in the Draft EIS regarding flood
risk is entirely inadequate. The Draft EIS (1) omits the location
of the 100 year floodplain and any other floodplain; (2) omits the
location of the anticipated flooding, (3) does not provide adeguate
data and analysis of the potential flood risk, and (4) |is
deceptive, contradictory, fragmented, and fails to collectively
present the data and analysis needed to adequately assess the
potential flood risk for the proposed facility.

The NRC did not include the location of the 100 year flood
plain in its Draft EIS as it stated it would in its Summary Report
on the environmental impact scoping process: "The EIS will address
the CEC site environment and characteristics which will include the
site relation to the floodplain." Summary Report at 12.

The Draft EIS admits that "Claiborne Lake is a man-made lake
created for flood control by the damming of Bayou D'Arbonne in
1966" (Draft EIS at 3-23), thus sugges. g that there have been
flooding problems in this area in the past. The Draft EIS also
states that "flooding can be expected pear the site." (Draft EIS at
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3-46) (emphasis added), but the NRC omits any definition of "near"
and omits any identification of the location of the flooding it
predicts will occur during hurricanes ("flooding can be expected
near the site" during hurricanes). Draft EIS at 3-46. In
addition, the site contains an area of wetlands which consist of
soils "subject to frequent flooding." Draft EIS at 3-27. The
Draft EIS also admits that flooding could occur "at the gite [as]
. . . a result of local intense precipitation" (Draft EIS at 4-27)
(emphasis added). But because the Draft EIS is so vague on
details, there is no way to tell if the flooding will occur in the
area surrounding LES property; on LES property, or at the actual
CEC site, and whether or not this predicted flooding is within or
beyond the 100 year floodplain -- which is of significant concern
since the CEC will not be flood-proofed. (Draft EIS at 2-29).

In addition to the above inadequacies, the NRC has provided
inadequate flood risk related data in its Draft EIS. The NRC
states that flooding from the maximum level of intense local
precipitation will reach a mere 3.5 inches below the Class I
structures facility yard. Draft EIS at 4-27. This maximum high is
based upon historical data recorded for a mere twenty-nine (29)
years, 1951-1980. Draft EIS at 3-47. The NRC's flood risk data
must include the maximum high for all recorded history, including
the last fourteen (14) years in order to adeguately determine the
true flood risk posed by precipitation.

In short, the NRC must provide the data concerning historical
and existing flood risk and flood controls for the area and
incorporate such into its flood risk analysis and include
mitigation measures taken to prepare for the predicted flooding.

0.) The Draft EIS' discussion of potential accident scenarios
at the proposed CEC is deficient because it does not evaluate all
reasonably foreseeable UF6 accident scenarios.” Table 4.19 lists
25 "UF6é accident scenarios," as identified by the NRC in a 1984
study. Draft EIS at 4-56. The Draft EIS rules out four of these
scenarios, on the ground that "[d)Jue to differences in egquipment
and operations," they are "unlikely to occur at CEC." Jd, It also
claims that cylinder overheating is prevented by the design of the
autoclaves, and limiting transporter fuel inventory to prevent
overheating by fire immersion. Draft EIS at 4-65. This leaves 20
accident scenarios to be evaluated. But the Draft EIS does not
evaluate these accidents. Instead, it evaluates a much smaller
list of seven other accident scenarios, whose relationship to the
accident scenarios listed in Table 4.19 is unclear. Thus, the

7 NEPA reguires that the NRC must consider all reasonably
foreseeable accidents, even low probability accidents.
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Draft EIS' evaluation of accident risks is completely inadequate to
inform the public as to the actual dangers posed by the proposed
CEC.

P.) The Draft EIS does not address the issue of whether the
CEC will be allowed to use recycled uranium as feedstock. If the
license does not forbid the use of recycled uranium, the Draft EIS
must evaluate the environmental impacts of processing this type of
feedstock. In particular, the EIS must assess the environmental
impacts of technictium-99 in airborne and waterborne emissions from
the plant, and the conseguent potential for environmental
contamination. The Draft EIS must also consider the environmental
consequences of the increased radicactivity of recycled uranium, as
well as the environmental issues raised by contamination of
recycled uranium with plutonium and fission products other than
technitium-99. The effect of recycled uranium on decommissioning
costs should also be evaluated.

All of these serious risks, which essentially pertain to the
issue of nuclear proliferation, must be discussed in the Draft EIS.
CANT's chief concerns stem from the fact that the advanced
technical design of the enrichment cascades at the proposed CEC
would render the facility particularly vulnerable to unauthorized
production of highly enriched uranium, from which nuclear bombs
could be fabricated. The advanced Urenco-design cascades are non-
transparent and include complicated piping arrays and modern
efficiency features that permit functional cascade rearrangement by
simple manipulation of valve controls, as well as rapid evacuation
of centrifuge equipment. A major concern is that several inside
personnel could collude to illegally produce highly enriched
uranium by means of a credible scenario which would leave
insufficient clues for reliable detection.

Highly enriched uranjum illegally produced at the Claiborne
Enrichment Center could be sold on the black market or directly to
terrorist groups or foreijn countries, for manufacture of nuclear
weapons. Such an event would be a major cost to society. The
Draft EIS should be rev.sed to discuss those risks and reliable
means by which risk of significant illegal production of highly
enriched uranium at the Claiborne Enrichment Center could be
reduced to a low level.

Q.) And finally, the Draft EIS underestimates - d ignores
several costs of the proposed enrichment facilitv hereas it
overestimates and biases given benefits. This ove. «mation and
underestimation appears to be systematic in such a way as to bias
readers in favor of the proposed enrichment plant.
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For example, in the Draft EIS's cest-benefit analysis,
numerous conseguences were neither guantified and costed nor added
to the cost-benefit -~ such as the facility's health effects,”
safety hazards, associated increases in nearby drug trafficking,
and the worsening of the economic burdens on the lowest economic
groups of persons living near the facility. Rather, such effects
were discussed briefly and qualitatively and then excluded from the
cost-benefit analysis.’

’ The Draft EIS underestimates heaith and safety costs and
risks in numerous areas. The Draft EIS ignores the cumulative
effect of radiological releases by virtue of its failure to
calculate actual probabilistic estimates for this risk and instead
dismissing it. (Draft EIS at 4-66). Similarly, the Draft EIS
admi‘s repeatedly that the facility may not be economical (Draft
EIS at 4-75, 4-80, 4-81), yet never provides any analysis of the
way that uneconomical operations typically drive plant operators to
take short cuts with respect to safety. Indeed, the admissions
that the plant may be uneconomical should serve as a "red flag" to
anyone who believes that health and safety regulations are likely
to be followed, particularly in a situation where there are no
profits to fund health and safety expenditures at the facility.
The admission that the plant "will continue to operate under almost
any scenario" (Draft EIS at 4-82) suggests that past experience
with safety violations at other U. S. nuclear facilities will be
repeated at the Homer plant, and that even environmental
regulations or uneconomical operations will be ignored by CEC
operators. Moreover, given that the NRC will review the facility
monitoring program only once each year, there is reason to believe
that the Draft EIS has underestimated the actual health and safety
risks likely to occur if the plant is built.

’ The Draft EIS is replete with instances where a careful

reading of the provided data suggests significant environmental
costs, but the drafters of the EIS fail to properly analyze the
data and recognize such costs. For example, the DEIS acknowledges
that there will be large hazardous materials releases to nearby
Bluegill Pond, which admittedly (Draft EIS at 3-23) flows into
Cypress Creek, which flows into Beaver Creek, which flows into Lake
Claiborne. There is thus a direct pathway for liquid hazardous
materials to end up in Lake Claiborne, a man-made lake created for
recreational, and, eventually, drinking water purposes. It is
essential that this lake remain as free as possible of chemical and
radioactive contaminants. Operation of the CEC, however, would
entail release of a variety of contaminants. For example,
operation would result in the release of approximately 3030 grams
(nearly seven pounds) of hydrofluoric acid per year into Bluegill
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For example, cumulative costs associated with radiological
pollution, including health and safety-related effects on the
workers at the facility, are not included in the cost-benefit
analysis, just as various classes of catastrophic accidents are
ignored both in the satety assessment and in the cost-benefit
analysis. Such omissions clearly indicate that the Draft EIS is
far below the standards of probabilistic risk assessment (PRA)
typically employed to assess proposed facilities, and totally
undercut the reliability of the Draft EIS.

Another instance of underestimation pertains to groundwater
contamination. The Draft EIS notes, for example, that groundwater
contamination is a possibility from the proposed plant (Draft EIS
at 4-69), yet the Draft EIS provides no guantitative determination
either of the groundwater risk or its associated probabilities and
consequences. Nevertheless, the risk is likely to be substantial.
Ninety percent of the 127 Department of Energy nuclear-related
facilities have contaminated groundwater that exceeds regulatory
standards by a factor of up to 1,000, and virt'. ly every state in
which a nuclear-related facility exists has criticized the federal
government for not stopping health and safety deficiencies
resulting from failure to obtain independent site monitoring.
(Kristin Shrader-Frechette, Burying Uncertainty (University of
California Press: Berkeley, 1993.) Hence current U. S. experience
with nuclear facilities suggests both that the groundwater risk at
the proposed CEC facility could be quite high, and consequently
that the qualitative Draft EIS judgments underestimate it. Because
no PRA was done, and the drafters of the EIS ignore the
probabilistic groundwater risk, they draw vague, gqualitative
conclusions about its low magnitude and therefore appear to
underestimate another real risk of the facility.

The drafters of the EIS likewise claim that "minimal"™ releases
of radicactive waste are expected during decontamination of the
facility (Draft EIS at 4~71), yet the Draft EIS provides no PRA and
no guantitative determination either of this risk or its associated
probabilities and conseguences. Indeed, full decontamination of a
facility like the CEC has never been accomplished, so positing low
risks from such an action are largely hypothetical. One important
indicator that the postulated decontamination risks are greater
than those postulated in the Draft EIS is the fact that the Draft
EIS estimates the cost of decontamination to be approximately $518

Pond. Other releases include about 178 pounds of hydrochloric
acid/year; more than 26 pounds of ammonium Hydroxide/year; and a
wide variety of other contaminants including uranium and lead. The
negative economic impacts of such discharges on a recreational
community should be examined.
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million, even though other independent experts, estimating the cost
of decontamination for other existing U. S§. enrichment facilities,
have said that the cost is either unknown or may be as high as

$8 billion for one plant. (United States Congress, National Eneray
Strategy (Part 2), Hearings Before the Subcommittee on Energy and
Coumerce, House of Representatives, 102nd Congress, first session,
'.S. Government Printing Office: Washington, D.C. (1991) at 194).
Also, because no enrichment facility has been completely
decontaminated, there are certain to be hidden, unexpected costs.
These unexpected costs are likely to encourage greater risks
(caused by efforts at cost control), causing decontamination costs
and risks to accelerate further.

In short, given the fact that the proposed enrichment plant is
likely not to be profitable, exclusion of broad classes of costs
suggests that the facility may be massively uneconomical, once one
calculates the social costs of inequities and environmental burdens
such as those just listed.

Not only does the Draft EIS appear to underestimate the
facility cc-ts because it excludes many factors, but its cost-
bepzfit analysis attributes benefits to the project in the race of
o.erwhelming evidence that the proposed CEC facility cannot succeed
economically, and is likely to be bankrupt before the end of its
license term. As discussed more fully in the "Need" section below
(Section "4"), given the lack of any growth in the commercial
nuclear power industry, and the current glut of enriched uranium
which will only increase with the coming importation of uranium
from Russia, the CEC's economic prospects are uncertain at best.
Indeed, the Draft EIS acknowledges that the plant "pay not prove fo
be economical." (Draft EIS at 4-75.) The Draft EIS asserts that
even if the plant does not prove to be economically viable, it will
"likely be operated for its lifetime" because operating costs are
low compared to fixed costs. The prospect that the proposed CEC
facility may be hanging on by a thread, without profits to
adequately fund essential safety or environmental protection
measures, can hardly be considered a "benefit."

For instance, once the CEC begins to operate, the entire plant
will be contaminated, and thus a huge liability for ultimate
cleanup will be incurred. If LES is in marginal financial
condition, who will pay for this cleanup? This guestion will arise
whether the CEC closes early or survives the entire 30-year license
terms without amassing sufficient revenues to fund cleanup. A
lesson should be taken from the Portsmouth gas diffusion plant,
which closed shortly after it began operating, and must now be
cleaned up, without the prospect of sufficient funding from the
licensee. The purpose of the Draft EIS should be to anticipate
such an easily foreseecable occurrence and discuss the potential
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consequences before they happen. Yet, the Draft EI3 says nothing
about the potential economic costs of cleanup if the CEC does not
prove to be a viable enterprise. Nor does it discuss mitigative
measures for avoiding this situation, such as requiring LES to set
aside adequate funds for decommissioning the entire plant in
advance of licensing. (See Limerick Ecology Actjon v. NRC, 869
F. 2d 719 (3rd Cir. 1989) (requiring consideration of mitigative
measures in NRC environmental impact statements.))

Thus, not only does the Draft EIS ascribe highly guestionable
economic benefits to the CEC, but it fails to analyze how CEC's
doubtful financial viability could turn the plant into an enormous
environmental and financial liability. This failing, which by
itself violates NEPA's requirement for full disclosure, is all the
more egregious because, given the otherwise adverse impacts of the
project on the surrounding community, a full and fair appraisal of
both the lack of need for this facility and the economic risks
associated with its operation would have tipped the cost-benefit
analysis away from licensing of the CEC.

The Draft EIS also claims that many secondary economic effects
will arise from the wages and construction associated with the
facility, as a result of more money being pumped into the nearby
Louisiana region (Draft EIS at 4-76 through 4~-79). These secondary
economic benefits are limited, however, and may even be outweighed
by associated negative impacts. For instance, most of the
facility-related benefits will go to the middle and not lower
economic classes (Draft EIS at 4-79), crime will increase as a
result of the facility (Draft EIS at 4-75), drug trafficking will
increase (Draft EIS at 4-80), and property values will increase,
but not in areas affected by drugs and crime (Draft EIS at 4-80).
If the economic benefits of the facility cause greater social
inequities, more drug trafficking, and more crime, the "hidden
economy" of the underworld may divert potential secondary benefits
of the facility into crime-related activities rather than into
strengthening the economy. In other words, if the regional
economic infrastructure cannct utilize the gecondary economic
benefits associated with new construction and higher employment
from the CEC, then these monies could be diverted by criminal
networks to create gsecondary economic burdens. Meanwhile, explicit
and increased government expenditures will be required to deal with
problems exacerbated by the CEC.

Because the additional and serious costs of drug trafficking,
increased crime, exacerbated inequities, and so on, were never
guantified and costed, it is clear that the Draft EIS has
underestimated the social costs associated with the facility and
uverestimated alleged secondary economic benefits. Indeed, there
may be an excess of secondary economic burdens. The presumed
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positive cost-benefit ratio in the Draft EIS is the product of
numerous gualitative, vague, and subjective judgments, rather than
the result of a comprehensive guantitative analysis. The presence
of such extreme social costs as a result of the proposed plant
suggests that standard multipliers for secondary economic benefits
ought not be used, as they have been in the Draft EIS, and indeed
that such standards for economic consequences, in the CEC case, may
actually function as divisors for secondary economic benefits.

Apart fr(a alleged secondary conseguences, many of the claimed
primary economic benefits allegedly deriving from the proposed
facility are highly questionable. For example, the Draft EIS
asserts (without evidence and without any quantification) that “for
CEC most goods and services (excluding the centrifuges and related
extremely specialized equipment) can probably be procured within
the state" (Draft EIS at 4~75). If builders of the facility would
guarantee that particular amounts of specific kinds of goods and
services will be obtained within the state, then it would be
reasonable to claim these goods and services as part of the
benefits of the facility. Otherwise, such benefits are purely
hypothetical, particularly in the light of the educational, social,
financial, and industrial problems of the region and the state,
problems that could undercut their provision of goods and services.

In summary, the NRC has failed to provide the public with
"high quality" information regarding the proposed project as
required by 40 C.F.R. § 1500.1(b), has failed to adequately
describe the affected environment as reguired by 40 C.F.R. §
1502.15, has provided incomplete and erroneous information
regarding the affected environment, has failed to appropriately
balance the costs and benefits of the proposed project, and thus
has entirely failed to adeguately describe the environmental
effects of the proposed project as required by 40 C.F.R. §
1502.16(d). Accordingly, a revised Draft EIS must be prepared and
made available for public comment pursuant to 40 C.F.R. 1502.9(a).

[ B URAY 24 : NADEOUA E BECAUBE 7. : QO D1E BB AN
IMPACTS OF THE PROPOSED FACILITY ON THE ADJACENT COMMUNITIES OF
FOREET GROVE AND CENTER SPRINGS.

CANT specifically pointed out in its Contention J (attached
hereto as exhibit "7", and incorporated herein by reference) that
the proposed CEC facility would have negative economic and
sociological impacts on the African-American communities of Forest
Crove and Center Springs. CANT members in attendance at the EIS
scoping meeting held in 1991 reiterated such concerns. See
"Environmental Impact Statement Scoping Process Summary Report"”
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("Summary Report") at 16-18. In a September 1393 report, the
Louisiana Advisory Committee to the U.S. Commission ¢n Civil Rights
found that many “black communities [in Louisiana] are
disproportionately impacted" by environmental problems, and
specifically warned that "([t]he U.S. Environmental Protection
Agency should monitor the communities of . . . Forest Grove and
Center Springs."’ Yet nowhere does the Draft EIS discuss any
impacts of the proposed CEC facility on these two communities, much
less the disparate impacts of locating the facility in these
minority communities.

Forest Grove, founded in 1866, is just 1.25 miles from the
proposed site, and Center Springs, founded in 1910, is just one
guarter mile from the proposed facility. To exclude these historic
communities from the Draft EIS is, in and of itself, a fatal
omission that renders the Draft EIS entirely useless. No
meaningful analysis of the impacts of a proposed action can
possibly be done if the most directly affected communities are not
considered in the discussion of such impacts.

NEPA's mandate with respect to a full and fair consideration
of all effects and impacts of a proposed action is broad. All
direct and indirect "aesthetic, historic, cultural, economic,
social [and) health" impacts must be analyzed. 40 C.F.R. § 1508.8
The "human environment" that must be considered in a NEPA review is
defined "comprehensively." 40 C.F.R. § 1508.14. Accordingly, all
of the direct and indirect effects of the proposed CEC facility on
the communities of Forest Grove and Center Springs must be
thoroughly assessed in a revised Draft EIS, including the disparate
impacts of siting the proposed facility in these minority
communities.

As CANT pointed out in Contention J, the siting of the
proposed facility follows a national pattern of locating facilities
that generate hazardous waste in communities of color -- a pattern
that falls under the rubric of what has come to be described as
environmental racism. The CEC facility is propcsed for a state
where the percentage of African-Americans is two and a half times
greater than the percentage of African-Americans in the nation.
The percentage of African-Americans in Claiborne Parish is four
times greater than the percentage of African-Americans in the
country. And the percentage of African-Americans in Forest Grove
and Center Springs is 100% and 98%, respectively. See attached

» "The Battle For Environmental Justice in Louisiana
. +« . . « GCovernment, Industry and the People", September 1993 at
63 (Finding 1) and 67 (Recommendation 8), attached hereto as
exhibit "1".
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comments to this Draft EIS prepared by Dr. Robert D. Bullard at
p. 6 ("Bullard comments") (exhibit "8") which CANT incorporates
herein by reference.

As noted in the Bullard comments, many facility siting
decisions like the CEC siting decision distribute the costs of the
proposed facility in a regressive pattern, providing
disproportionate benefits for individuals who fall at the upper end
of the socioeconomic spectrum, while ignoring disproportionate
costs on individuals who fall at the lower end of the spectrum.

In addition, the Draft EIS also fails to address many other
impacts and concerns of the residents of Forest Grove and Center
Springs.

A.) For instance, there is no discussion of the impacts that
the proposed project will have on the property values of those who
live closest to the proposed facility -- or on the habitability of
such property in the event that the radiocactive waste from the
facility remains on site, as is the case with numerous enrichment
facilities all across the United States.

B.) The NRC excluded consideration of a majority of the local
communities' wells in its definition of the affected envircnment
and in its analysis of the environmental conseguences of the
construction and operation of the CEC. First, the LES did not
provide a more detailed survey on water usage as the NRC ordered in
its Summary Report on the EIS scoping process. "The NRC will
require a more detailed survey from LES on the water usage in the
vicinity of the site." Summary Report at 14. A more detailed
survey was required because LES indicated prior to issuance of the
Summary Report that there were only 11 shallow wells in the
vicinity of the proposed facility being used for houseliold
purposes, in contrast to a local resident who indicated that there
were at least 40 such wells. But the Draft EIS lets LEC entirely
off the hook, dismissing this important matter simply by stating
that "LES was not able to confirm this figure." Draft EIS at 3-33.
The number of such wells is an objective fact that can and must be
determined, and then analyzed in the context of the proposed
project.

Secondly, the Draft EIS makes it abundantly clear that the NRC
has not performed any analysis concerning the CEC's impact upon the
surrounding private wells -- whatever the number of such wells may
be. YLES estimates that the lowering of the shallow aguifer will
not likely extend beyond CEC property boundaries and will not
affect offsite wells to any sgignificant degree (LES, 1993b and
1992h)." (Emphasis added.) Draft EIS at 4-5. It is the NRC's
responsibility to make this determination; the NRC cannot merely
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rely upon the unsupported conclusions made by the applicant‘-- much
less an applicant that does not even know the number of residential

wells in the first place.

C€.) The draft EIS is woefully inadequate with respect to its
discussion of the relocation of Parish Road #39 by the Claiborne
Parish Police Jury. The draft EIS states that Parish Road #39 will
be relocated from its present location to west of the proposed CEC
site by the Claiborne Parish Policy Jury. Draft EIS at 2-2.
However, the NRC has excluded the location of the relocated road
from its description of the affected environment and omitted data
and analysis concerning the environmental consequences of this
relocation upon the Forest Grove and Center Springs communities.
First, the NRC omits any data regarding the socio-economic impacts
of this road relocation upon the Forest Grove and Center Springs
communities such as the cost of construction and maintenance of the
road. 1In fact, the NRC omits the construction costs of relocating
Parish Road #39 in its cost-benefit analysis. Draft EIS at 4-81.
Moreover, the draft EIS fails to identify this affected environment
or provide data and analysis concerning the impacts to the
environment of the clearing of timberland, grading, construction,
operation, traffic, and maintenance of the relocated rcad, even
though the NRC previously indicated that the draft EIS would
address the environmental impacts of rerouting Parish Road #39.
See Summary Report at 20.

Furthermore, there are two streams which cross the proposed
right of way of the relocated road. The draft EIS does not include
data and analysis concerning the effects of the relocation of the
road upon these surface waters and any impact of the relocated road
upon Bluegill Pond and its use as the site for the plant's liquid
waste stream. The draft EIS so ignores the impacts of the facility
upon these communities that it omits any data and analysis
pertaining to & scenario under which Parish Road #39 is not
relccated, i.e., whether the existing rcad is adequate for use by
heavy trucks carrying radioactive and hazardous waste.

D.) The draft EIS erroneously depicts Claiborne Parish
property (Parish Road #39) in the Forest Grove and Center Springs
communities as owned by LES in Figures 2.1, 3.2, 3.13, 3.14, 3.15,
4.1, 4.2, 4.3, 4.4, 5.1, 5.2, and 5.3. The applicant cannot own
this Parish road connecting the Forest Grove and Center Springs
communities unless it has been abandoned, which it has not. The
new ("relocated") Parish Road #39 planned to accommodate LES would
not be completely located on LES property. Therefore, the parish
government must acqguire this land through eminent domain. The
draft EIS fails to identify or analyze the socio-economic impacts
associated with the abandonment of the existing Parish Road #39% and
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the acquiring of a portion of the relocated road through eminent
domain.

If Claiborne Parish atterpts to take lani by eminent domain,
additional socio-economic impacts will be sufiered by the citizens
of Center Springs and Forest Grove as well as all Parish taxpayers.
The draft EIS fails to analyze -- or even mention -- these impacts,
such as displacement, loss of property, and cost of eminent domain
proceedings.

E.) The draft EIS fails to adequately discuss traffic and
transportation impacts of the proposed facility on Forest Grove and
Center Springs. A review of the draft EIS at pages 2-10 and 2-11
indicates that during the five (5) year construction phase of the
project, an increase of 502 to 703 daily round trips to the site
are projected. During plant operations, the traffic will increase
by an estimated 190 to 200 daily round trips. Draft EIS at 4-29.
However, the draft EIS fails to identify the area to be affected by
the increased traffic, or adeguately consider the environmental
conseguences of the increased traffic, such as increased noise, air
and water guality impacts, safety considerations, and travel time
delays. The NRC does not even include Parish Road #39 as part of
the affected environment in its traffic analysis. Draft EIS at 3~
120.

In short, the exclusion of these two communities in the Draft
EIS's description of the affected environment, and omission of any
analysis of impacts on the communities of Forest Grove and Center
Springs makes it impossible for the public to meaningfully comment
on the Draft EIS. Accordingly, a revised Draft EIS must be
prepared for public comment pursuant to 40 C.F.R. § 1502.9.

One of the key considerations in an environmental impact
statement on the licensing of a nuclear facility is whether it is
needed. As the Appeal Board has held with respect to the need for
commercial power reactors, absent a demonstrable "need" for the
material to be produced, "justification for building a facility is
problematical." pDuke Power Co. (Catawba Nuclear Station, Units 1
and 2), ALAB-355, 4 NRC 397, 405 (1976). §See also Public Service

(Seabrook Station, Units 1 and 2), ALAB-
471, 7 NRC 47, 509 n. 58 (197¢), Energy Research a.d Development
Administration, CLI-76-13, 4 NRC 67, 76-77 (1976). In this case,
where the NRC admits that the economic viability of the CEC is
guestionable, the Draft EIS's discussion of the need for the
facility -- i.e., the "no action" alternative -- is all the more
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important. However, the Draft EIS' discussion of this pivotal
issue is grossly deficient, uninformed and inaccurate.

The Draft EIS relies on LES-submitted materi.ls from the
pro-nuclear Energy Resources International to supporst its belief
that there will be increased need for enrichment services.
However, independent observers do not agree with this assumption,
and it is contradicted by significant developments which are
ignored by the Draft EIS.

According to the U.S. Department of Energy, to whom the Draft
EIS was not submitted for review, there is more than enough uranium
enrichment capacity presently existing to service the world's needs
through at least 2010. "World Nuclear Capacity and Fuel Cycle
Reguirements 1993; DOE/EIA-0436(093), November 1993. Further, even
this report is highly and unrealistically optimistic about the
prospects of a nuclear power resurgence in the U.S. The likelihood
that there will ever be another nuclear plant built is slim; the
likelihood that so many will be built that they will need new
enrichment services is even slimmer. Even if there is to be a
large second nuclezr generation, it would make sense to build
ancillary facilities, such as the LES plant, after that generation
is committed to. There is no sense in permitting the creation of
new pollution in the United States, especially when, according to
LES, they can build their enrichment facility, if one should ever
be needed, much more quickly than a reactor can be built.

More reasonable projections, which are supported by numerous
Wall Street analysts (Prudential, Moody's, etc., in various
copyrighted documents -- for example "Nuclear Power--A Current Risk
Assessment," Moody's Special Comment, April 1993), are that there
will be fewer than 90 U.S. nuclear plants by the year 2000, and the
pace of decommissioning will accelerate at that time. Thus,
instead of a growing market (and it is our understanding that LES
will be limited by its license to the U.S. domestic market), the
far greater likelihood is that there will be a guickly declining
market.

There is also no need to construct a new uranium enrichment
facility in the United States in light of the very large quantities
of low enriched uranium that will soon appear on the U.S. market as
a consequence of the large-scale dismantlement of nuclear warheads
from the arsenals of the United States and the former Soviet Union.

The Draft EIS contains no mention of the vitally significant
fact that the United States and Russia have recently concluded a
legal agreement, known as the United States-Russian HEU Agreement,
whereby Russia will sell to the United States low enriched uranium
which is derived from approximately 500 tons of Soviet weapons-



Mr. John W. N. Hickey

January 27, 1994 - corrected copy
Page 26

grade highly enriched uranium; the low enriched uranium will be
suitable for use in nuclear reactor fuel. According to the
agreement, the shipments of low enriched uranium from Russia to the
U.S. will begin in 1994 and will be completed in about 20 years.

The guantity of low enriched uranium to be purchased by the
United States from Russia (in accordance with the HEU Agreement) is
equivalent to approximately two times the total guantity of
enriched product that would be produced at the proposed CEC
facility over its entire 30-year lifetime, were it to uperate.
Furthermore, U.S. stockpiles of weapons-grade highly enriched
uranium are estimated at between 500 to 600 tons,' which would be
sufficient to satisfy possible residual market need during the next
two decades .

Moreover, Russia has disclosed that, contrary to prior non-
Soviet estimates, the amount of weapons-grade highly enriched
uranium from former Soviet Union stockpiles is about 1250 tons, two
and one-half times as much as the 500-ton quantity pertinent to the
U.S.-Russian HEU Agreement.” Purchase by the U.S. of even more
enriched uranium from former Soviet weapons stockpiles than the HEU
Agreement calls for is not only possible, but likely, as this would
further post-Cold War efforts by the United States to stimulate
extensive near-term dismantlement of the nuclear weapons arsenals
of the former Soviet Union. Such additional purchases (beyond
those called for in the HEU Agreement) would release even more
enrichad uranium into the U.S. market. Thus, quantities of
enriched uranium released from dismantled U.S. and former Soviet
Union nuclear weapons into the U.S. market would be sufficient to
displace any previously anticipated need for operation of the CEC
before the year 2015.

Thus, the costs to society of approving the proposed action
would be enormous, not only because there is no need for the
facility, but because operation of a new uranium enrichment
facility in the United States during the coming two decades would
directly compete with incentives for near-term deep reductions in
U.S. and Russian nuclear weapons arsenals. With the end of the
Cold War, there is worldwide anticipation that nuclear warheads can
soon be dismantled on a large scale. But obstacles to marketing
enriched uranium that is derived from nuclear weapons could promote

" David Albright, Frans Berkhout, and William Walker,
"world Inventory of Plutonium and Highly Enriched Uranium, 1992,"
Oxford University Press (1993) at pp. 47-53.

2 Statement by Minister Viktor N. Mikhailov of Minatom in
the October 1993 NUKEM Market Report at p. 28.
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continued stockpiling of nuclear warheads that would otherwise be
dismantled. Thus, marketability of weapons-derived enriched
uranium must take priority over construction of a new uranium
enrichment facility in the United States. In short, operation of
the CEC in the near future could kill market-based incentive that
is essential for near-term large-scale dismantlement of nuclear
weapors arnenals.

The Draft EIS also nischaracterizes the potential affect of
the proposed CEC facility on the U. S. Nuclear enrichment market,
and does not characterize the no-action alternative correctly.
Indeed, the statement that "The rejection of the proposed action
would prevent the introduction of well proven and energy efficient
technology into the USA market" (Draft EIS at 2-37), is not true.
Such technology could be introduced at an appropriate time in the
future.

It is also dicingenuous for the Draft EIS to state that
vwerldwide enrichment services are expected to increase by
approximately 37%" by the year 2000. None of this projected
increase, as previously discussed, is very likely to take place in
the United States -- the only country in which LES can sell its
services, according to our understanding of the terms of its
proposed licenze. Every projection is that a decrease in need for
enrichment services will be evident by 2000. Some more optimistic
scenarios may project an increase after that date, presuming new
nuclear plants are built in the United States, but there is no
solid evidence that any new nuclear reactors will be kuilt; given
current knowledge, the Draft EIS must reflect that reality and
assume a declining, rather than expanding market.

The Draft EIS also identifies LES' current competitors as
Urenco and furodif. Thie makes no sense, since Urenco is, in fact,
the major stockholder in LES and likely would be the majority
holder if the plant ever were built. Urenco cannot compete with
itself. Eurodif, which barely sells in the U.S. market, could
perhaps be a competitor. Urenco cannot.

The Draft EIS also fails to identify LES' actual major
competitor -- the wholl  domestic, unionized, taxpayer-created U.S.
Enrichment Corporation ("USEC").

The Draft EIS also fails to acknowledge that the proposed CEC
facility will compete with enrichment plants having unionized
workforces (i.e., Paducah, Kentucky and Portsmouth, Ohio), in all
likelihood causing job displacement and unemployment in those
communities. The Draft EIS should have evaluated the socioeconomic
impacts on existing enrichment plant workers, of licensing a
privately, nonunionized competitor during a uranium glut.



Mr. John . N. Hickey

Jenuary 27, 1994 - gorrected copy
Page 28

Finally, LES would not, as the Draft EIS states, aither reduce
dependence on foreign enrichment services (it would increase
dependence since LES is foreign dominated), help to improve the net
foreign trade balance (it would hurt the balance -- since any
profits ultimately would accrue to the foreign corporation Urenco),
and it would retain lower-paid, less secure non-union jobs, as
opposed to union jobs at USEC.

Accordingly, the Draft EIS must be withdrawn and rewvritten to
reflect LES' foreign domination and competition with the domestic
USEC.

'HE DRAF' B E 3 NADEQUA BECAUBE : - 0 ADDRESE 'HE
IMPACTS, COSTE, AND BEFEFITS OF ULTIMATE DISPOSAL OF DUF6é TAILE, OR
THE CUMULATIVE AND GENERIC IMPACTE OF DUF6é TAILE DISPOSAL.

The proposed CEC facility would generate 3,830 metric tons of
radicactive waste (depleted uranium hexafluoride -- "DUFé6") each
year, which LES claims would be stored on site for 15 years.
However, the Draft EIS nowhere discusses how, exactly, this
dangerous waste would be stored, other than to note that it would
be in cylinders. This paucity of information about the
environmental impacts of storing such material on site is woefully
in.dequate. The environmental effects and increased accident risk
associated with corrosion of cylinders over 15 or more years should
be explicitly evaluated.

Further, the Draft EIS notes that, commencing 15 years after
production of enriched uranium at the proposed CEC facility, the
DUF6 will be converted to triuranium oxide (U308). Draft EIS at
2-31. However, the Draft EIS contains no information whatsoever
regarding the nature and environmental impacts of the process for
converting DUFé to U308, or the impacts of permanently disposing of
these U308 tails. Given this utter lack of informatiorn, it is also
impossible to determine from the Draft EIS the basis for the NRC's
estimate that tails disposal will cost $12.6 million/year. Draft
EIS at 2-31. In any event, the NRC does not even appear to have
factored the $12.6 million estimate into its cost-benefit analysis.
See Draft EIS § 4.5.

Moreover, the NRC has failed to evaluate the cumulative and
generic impacts of adding to the huge (and growing) national
inventory of DUFé tails, for which the U.S. government has yet to
identify an acceptable means of disposal. The NRC, in consultation
with the Department of Energy, should be required to evaluate these
impacts before LES can be licensed to produce more DUF6.

NEPA reqguires an EIS to be comprehensive and assess all
reasonably foreseeable, cumulative impacts of a proposed project.
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This "cumulative-impacts analysir" required under NEPA must address
reasonably foreseeable future actions, such as the impacts of
ultimate disposal of DUFé tails from the proposed CEC facility. 10
C.F.R. § 1508.7. The analysis must:

consider (1) past and present actions without regard to
whether they themselves triggered NEPA responsibilities
and (2) future actions that are 'reasonably foreseeable, '
even if they are not yet proposals and may never trigger

NEPA-review regquirements.

Fritiofson v. Alexander, 772 F.2D 1225, 1245 (5th Cir. 1985)
{citations omitted; emphasis added.) See also

Sierra Club v,
Sigler, 695 F.2d 957, 970 (S5th Cir. 19€3) (guoting Scientists'
: = : Siia Yo s : Atonic E : et

'
481 F.2d 1079, 1092 (D.C. Cir. 1987)). 1In this case, conversion to
U308 and disposal of the enormous guantity of tails to be generated
at the CEC could have significant impacts on the environment. Yet,
in flagrant violation of NEPA, the Draft EIS for the CEC contains
virtgally no information about this aspect of the operation of the
CEC.

For instance, the Draft EIS does not identify or discuss the
process by which LES intends to convert DUFé to U308. Depending on
the type of process chosen by LES, conversion of DUFé to U308 could
have siagnificant adverse environmental impacts and costs. France
is tr- .nly country which currently converts DUFé to U308. The
Frenci, process generates as a byproduct large quantities of
hydrofiuoric acid (HF,, an extremely toxic and corrosive chemical.
Given its chemical properties, long-term storage of HF could pose

more severe envircnm .. . and health hazards than long-term storage
of DUF6. Yet, the >:.. t EIS says nothing about this potentially
significant envirc :=.t .l impact of DUF6 conversion.

" While the Licensing Board has ruled that the NRC has no
regulatory requirement for a concrete plan for the disposal of
DUF6, the Commission does regquire LES to have a "plausible
strategy" for tails disposition. LBP-91~-41, Slip op. at 9
(December 19, 1991). As discussed above, NEPA also requires the
evaluation of all reasonably foreseeable consequences of the NRC's
licensing action, which includes disposition of a huge quantity of
depleted uranium tails. Thus, now that LES hes identified
conversion to U308 and offsite disposal as its ultimate dicnnsition
strategy, NEPA requircs the NRC to evaluate the enviro.mental
impacts of such conversion and tails disposal, and to include those
impacts in its cost-benefit analysis.
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Moreover, it is doubtful that the HF generated by DUFé
conversion would be marketable. The HF generated by the French
process is slightly contaminated with uranium. Although the French
government is able to market its HF, there is little chance that
contaminated HF would be salable in the United States. See Uranium
Enrichment Organization, "The Ultimate Disposition of Depleted
Uranium® (Oak Ridge National Laboratories: 1990). Another reacson
that the marketability of HF in the United States is questionable
is because there is already a large supply of HF and decreasing
production c¢f chlorofluorocarbons may slow demand. Sohneil
Pulishing Co., "Chemical Profiles: Hydrofluoric Acid" (1992).

The Draft EIS also fails to identify the means for long-term
storage of U308, or evaluate its environmental impacts. Thus, it
is completely impossible to determine where the storage will take
place, whether new excavation or construction is required for the
storage, what type of containment is to be used for the storage,
the effectiveness of containment, or the impacts of the storage
facility on the surrounding environment and community. The NRC
cannot ignore these reasonably foreseeable and potentially
significant impacts, which would be directly caused by the
licensing and operation of the CEC.

Finally, in violation of NEPA, the Draft EIS fails entirely to
address the cumulative or generic impacts of LES' proposal to add
over 100,000 tonnes of DUFé tails to the existing national
inventory from other uranium enrichment plants. As of 1993, the
United States government and private companies have accumulated
about 500,000 tonnes of DUF6, for which the government has no
identifiable means of permanent disposal. This DUFé is sitting in
corroding canisters at DOE enrichment plants and other facilities.
Over a year ago, the NRC Staff "recogniz[ed) that the total volume
of waste to be generated for the LES Claiborne Enrichment Center is
part of a much larger national inventory." Thus, the NRC stated
that "LES DU tails disposition may be addressed as part of the
national inventory disposal scheme." Letter from John W. N. Hickey
(NRC) to W. Howard Arnold (LES) (September 22, 1992) (exhibit "9").

Yet, the Draft EIS completely fails to address critical
guestions regarding the generic and cumulative impacts of LES'
proposed method for waste disposal. For instance, it fails to
discuss the national capacity to convert DUFé to U308, and whether
LES will compete with government facilities for that capacity. The
Draft EIS also fails to identify any locations where the U308 will

" The DEIS does not even state why the NRC Staff apparently
no longer considers that disposition of the CEC tails should be
addressed as part of the national inventory disposal scheme.
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be disposed of, or to discuss whether such sites are limited, and
whether they should be used for disposal of the existing inventory
of U308. It also fails to consider the environmental impacts of
transporging HF, the highly dangerous byproduct of DUFé conversion
to 1308.

These issues should be addressed in a generic environmental
impact statement by the NRC and the DOE. At the very least, the
NRC should have consulted DOE regarding the potential cumulative
impacts of DUFé generation by the CEC on the DOE's program for
disposing of the national inventory. Thus, the NRC should be
required to prepare a revised Draft EIS which evaluates, after
consultation with the DOE, the cumulative and generic impacts of
permitting LES to generate a substantial additional guantity of
DUF6. Thereafter, the public can comment in a meaningful fashion
regarding this aspect of the proposed facility.

AND ANALYSIE OF

According to the draft EIS, the CEC will rely for cooling
purposes on the use of trichlorofluoromethane (CFCl;) (also known
as "Freon R-11" or "CFC-11"), an ozone-depleting chemical which the
Environmental Protection Agency has banned after January 1, 1996.
However, the proposed CEC facility would not be in operation until
after the date of the ban. Thus, LES must substitute a new, legal
coclant for CFC-11.

Any substitute coolant chosen by LES should be identified in
a revised draft EIS, with an analysis of the environmental impacts
of the coolant, and a explanation of how or whether the new ccolant
affects other factors in the plant's design, such as centrifuge
design, calculations of expected uranium emissions, and the type of
lubricants that must be used. Thereafter, the public can then
meaningfully comment on this important aspect of the proposed
facility.

Such an analysis and explanation are required because the
design of a uranium enrichment plant depends in part on the
thermedynamic and other physical and chemical properties of the
specific refrigerant that is used in the centrifuges. Unless the
substitute refrigerant is an exact match for the relevant physical
and chemical properties of CFC-11, the substitution of another

1 As discussed above in section "1", the NRC violated NEPA
in failing to consult with the U.S. Department of Transportation
regarding the environmental impacts of HF transportation.
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coolant may necessitate changes in the plant's design. For
instance, the rate of flow of uranium hexafluoride through each
centrifuge, or alternatively, the dimensions of the centrifuge,
depends in part on the thermodynamic properties of the coolant.
ihe type of lubricant used in the cooling system also depends in
part on the composition of the coolant. If the coolant and
lubricants are not matched, this could cause premature
deterioration of the coolant and degradation of the egquipment.

The type of coolant used in the centrifuges may also affect
the levels of the plant's radiocactive emissions to the environment.
puring the enrichment process; some c>olant leaks into the
centrifuge chamber containing uranium hexafluoride (UF6). Some
emissions of both coolant and uranium hexafluoride occur when these
two materials are separated. Thus, the amount of emissions to the
environment may change as a result of a change in refrigerant. 1In
order to control increased emissions as a result of a change in
refrigerants, LES may also need to change the design of the process
for separating the coolant from the uranium hexafluoride.
locations.

The Draft EIS fails to provide the reguired data and
corresponding inventories which would demonstrate that the NRC has
made the necessary environmental analyses required pursuant to 40
C.F.R.§§ 1502.1 and 1502.16. Much of the Draft EIS is very vague,
and numerous conclu:sions are unsupported by actual data.

The natural and social science data to be used is outlined in
§ 1502.16 and "[it) forms the scientific and analytic bases for the
comparisons under §1502.14 (alternatives including the proposed
action). 4) C.F.R. § 1502.16. This information is the basis upon
which the proposed action and various alternatives to the proposed
action are to be evaluated and ranked, 3 reguired pursuant to 40
C.F.R. §1502.14.

Since the information and corresponding inventories provided
in NRC's Draft EIS are insufficient and at times erroneous, and the
Draft EIS evaluates and discusses the effects and significance of
only one alternative, meaningful analysis of the proposed action,
as well as the proposed action in comparison to alternative
actions, cannot be performed as required under the CEQ regulations.
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The data requirements of 40 C.F.R. §1502.16, which the Draft
EIS for the proposed CEC facility does not satisfy, are discussed
individually in paragraphs A-F, below.

A. The Draft EIS fails to provide natural science data
regarding direct and indirect effects pursuant to 40
C.F.R. § 1508.8, 1502.16.

The Draft EIS does not include adegquate natural science data
regarding the direct and indirect effects of the proposed CEC
facility as required pursuant to 40 C.F.R. 1502.16, 1508.8. As
discussed more fully above in paragraphs A through Q of section
“2"  the NRC has failed to provide adeguate natural science data
regarding the proposed CEC's direct and indirect effects.

In summary, the Draft EIS entirely omits or provides erroneous
or inadeguate natural science data regarding the direct and
indirect effects of the project as they pertain to: (1) the Forest
Grove and Center Springs communities; (2) conversion of DUFé to
U308; (3) the actual coolant to be used; (4) relccation of Parish
Road #39; (4) increased traffic and vehicles transporting hazardous
and radioactive materials; (5) 1level of service of existing
transportation systems; (6) public utility relocation, and (7)
power line construction, operation, and maintenance.

B. The Draft EI8 fails to address social and
psychological impacts of the proposed action and fails to
provide social science data and analysis regarding such
direct impacts pursuant to 40 C.F.R. §1508.8, 1502.6 and
1508.14.

Social science data and analysis regarding sociological and
psychological impacts of a proposed action are required in an EIS.
NEPA regulations define "effects" and "impacts" to include such
social effects and impacts. 40 C.F.R. § 1508.8. See also 40
C.F.R. § 1508.14 ("social" impacts to be addressed in an EIS).

An interdisciplinary approach to analyzing such impacts is
required:

Environmental impact statements shall be prepared using
an inter-disciplinary approach which will insure the
integrated use of the naturz. and social sciences

P The disciplines of the preparers shall be
appropriate to the scope and issues identified in the scoping
process.

40 C.F.R. § 1502.6.
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An appropriate approach to analyzing such impacts is contained
in "Guidelines and Principles for Social Impact Assessment"
("Guidelines Document") published by the International Committee on
Guidelines and Principles for Social Impact Assessment, dated
December 14, 1993, attached as exhibit "10". This Cuidelines
Document provides the first comprehensive guidelines to assist EIS
drafters in fulfilling their obligations under NEPA and NEPA
regulations.

This Guidelines Document defines social impact assessment "in
terms of efforts to assess or estimate, in advance, the social
consequences that are likely to follow from specific policy actions
. . ., and specific government actions (including buildings, large
projects. . .), particularly in the context of the U.S. National
Environmental Policy Act or NEPA." This document provides a
thorough and workable methodology for conducting the social impact
analysis required under the NEPA regulations.

The NRC has failed entirely to define and describe the
direct social science effects of the proposed project upon the
residents of Forest Grove and Center Springs, who will suffer the
greatest negative environmental and psycho-social impacts. CANT's
Contention J (attached as exhibit "7" and incorporated herein by
reference) addressed the proposed CEC's negative economic and
sociological impacts on the communities of Forest Grove and Center
Springs, such as the impacts discussed more fully in paragraphs A
through E of section "3," above. Nevertheless, the Draft EIS
ignores these impacts. Accordingly, the NRC must revise the Draft
EIS, and in doing so it should utilize the methodology set forth in
the Guidelines Document.

C. NRC'S Draft EIB fails to address and analyze the
potential conflicts between the proposed CEC facility and
existing land use plans, acts, or policies pursuant to 40
C.F.R. §1502.16.

The NRC failed to comply with CEQ regulations by inadeguately
identifying existing land uses in the affected area, and omitting
any mention of, or data concerning, existing land use controls,
comprehensive plans, or policies for the area surrounding the
proposed site. The regulations provide that EIS's “"shall" include
discussions of:

possible conflicts between the proposed action and the
objectives of Federal, regional, State, and local

. « «» land use plans, policies and controls for the area
concerned.

40 C.F.R. § 1502.16. The minimal analysis in the Draft EIS is
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inadequate both in its description and analysis of land use in the
affected area.

The description of surrounding predominate land use, according
to the Draft EIS at 3-115, is forestland, agriculture, and
pastureland -- with absolutely no mention of residential land use
as a predominant land use even though the residential communities
of Forest Grove and Center Springs sit next door to the proposed
site. While the NRC has carefully recorded the number of acres
dedicated to agriculture, the location of six cattle ranches, and
the size of the largest cattle herd within the five mile radius of
the site, it has omitted the amount of acreage dedicated to
residential land use (as well as the acreage for all land uses
other than agricultural'), the location of dwellings, the number
of dwellings, and the number of human beings within a five mile
radius of the site.

The analysis of environmental consequences to surrounding land
use is even worse. Abandoning the five mile radius which was used
in describing surrounding land use, the Draft EIS limits its
analysis of environmental consequences to the area within LES's
property line! Accordingly, the identification and analysis of the
existing land use in the affected area is inadeqguate, erroneous,
and incomplete.

Furthermore, the NRC has failed to identify or analyze the gas
pipeline corridor as it indicated it would in the Summary Report.
"The EIS will describe and assess pipeline corridors and the
construction precautions and mitigation, as appropriate." Summary
Report at p. 20. There is no such discussion anywhere in the Draft
EIS. And figure 3.26 from the Draft EIS, which purports to depict
land use in the vicinity of the CEC, fails to indicate any gas
pipelines at all, when in fact there are thirty-one active oil and
gas wells and four distribution pipelines located within a five
mile radius of the proposed site. Draft EIS at 3-118.

Finally, the Draft EIS fails to identify any federal, state,
regional, or local, zoning land use plan(s), comprehensive plan(s),
or economic development plan(s) for the region. However, the town
of Homer has both a comprehensive plan and zoning ordinance. To
fully comply with the CEQ regulations, an analysis of potential

" Unless the acreage for these other land uses and their

correspending percentages are identified, it is not possible to
discern what the predominant land use is actually is, much less

meaningfully comment on the NRC's analysis of land use in the
affected area.
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conflicts between the proposed facility and existing land uses and
zoning ordinances must be performed by the NRC and inc'uded in a
revised Draft EIS.

©.) THE DRAFT EIS FAILS TO PROVIDE IDENTIFICATION AND AALYSIE OF
ACTION ALTERNATIVES PURSUANT TO 40 C.F.R. § 1502.14.

The Draft EIS fails to adequately discuss reasonable
alternatives to the proposed project as required under 40 C.F.R.
§1502.14, and also fails to provide adequate reasons for rejecting
alternatives.

This section is the heart of the environmental impact
statement. Based on the information and analysis
presented in the sections on the Affected Environment
(§1502.16) and the Environment Conseguences (§1502.16),

40 C.F.R. § 1502.14 (emphasis added).

The draft EIS merely contains a gingle action alternative (the
applicant's development plan) and the "no-action" alternative. The
NRC's discussion of the single action and the no-action
alternatives (which itself is flawed, since it 1s based upon
incomplete and erroneous data concerning the affected environment
and impacts on the affected environment, all as set forth above),
fails to analyze the differences between the environmental impacts
of these two alternatives and other action alternatives as required
under NEPA regulations.

And there are alternatives to the proposed action. For
example, the Draft EIS should have included discussions of the
status of alternative non-nuclear energy sources (e.g., solar,
wind, geothermal!), and alternative nuclear energy sources (e.g.,
thorium-232 fission reactors (gee Ivars Peterson, "Accelerator
Route To Nuclear Energy," Science News Vol. 145 (January 1,1994) at
p. 12). In addition, it should have considered the alternative of
completing development of the atomic vapor laser isotope separation
technology and building a plant based on it. A demonstration plant
has been built at Lawrence Livermore National Laboratories, but the
DOE has not done an EIS on it. Energy consumption per SWU in the
atomic vapor enrichment technology is considerably lower than the
proposed centrifuge plant. In light of the lack of urgency in the
need to build a uranium enrichment plant, the Draf+ ~= ghould have
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considered the wisdom of waiting to develop this more promising
technelogy.

The Draft EIS should also have considered conversion of
Russian highly enriched uranium to low enriched uranium as an
alternative to the proposed CEC facility. As discussed above, such
a program has significant benefits in the reduction of nuclear
arms. Moreover, it would not have one of the major environmental
costs associated with the proposed CEC facility -- generation of
large quantities of DUF6.

In addition to omitting a discussion of action alternatives,
the NRC omitted adequate discussion of the reasons for eliminating
all other action alternatives. Under 40 C.F.R. § 1502.14, the NRC
is required to:

Rigorously explore and objectively evaluate all
reasonable alternatives, and for alternatives which were
eliminated from detailed study, briefly discuss the
reasons for their having been elimipated.

40 C.F.R. §1502.14 (emphasis added). The NRC merely states that
"The no-action alternative is the only alternative considered in
the Draft EIS." Draft EIS at xviii. This clearly does not
constitute the required discussion of the reasons for all other
alternatives being eliminated.

And finally, because the N-aft EIS does not include an action
alternative other than LES' development plant, the Draft EIS
obviously does not adeguately describe the environmental effects of
all reasonable alternatives, as also required under the NEPA
regulations. An EIS must provide "the environmental effects of
alternatives . . . . The comparisons under §1502.14 will be based
upon this discussion." 40 C.F.R. §1502.16(d).

In short, the NRC has not complied with the NEPA
regulations'’, and therefore the Draft EIS must be revised to
include a complete and accurate description and analysis of the
environmental effects of alternatives, as well as a description of
the reasons for eliminating such alternatives.

The criteria used by the NRC Staff for the regional screening
of potential uranium enrichment facility sites are so irrational,

7 council on Environmental Quality, 40 C.F.R. §§ 1500-1508.
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arbitrary, and improper as to completely undermine the credibility
of the NRC's site selection process. It is all too clear that,
rather than designing objective and reasonable criteria for the
purpose of assisting a choice among genuine alternatives, the NRC
chose the site first and then selected an arbitrary set of criteria
that would lead inevitably to that choice.

First, the 600 mile radius as a site selection criteria is
completely arbitrary. There are no supporting studies or data to
indicate why this odd number was selected. If a goal is to reduce
transportation accidents, certainly a lesser distance would make
more sense. Few people would consider more than 500 miles “near
expected major feed suppliers and product receivers," especially
when most product receivers are well over 1,000 miles away.

It appears that the 600 mile radius must have been chosen
after the fact, since the most likely reasons LES decided to locate
in Louisiana are that it is a non-union state and it happens to be
represented by Sen. Bennett Johnston of Louisiana, whose former
chief of staff, Charles McBride, was LES' lobbyist. There is
indeed no reason whatsoever to believe that LES ever looked at
sites outside Louisiana, and Figure 2.10 acknowledges that only
northern Louisiana was included in the final study area.

Furthermore, it seems that a siting criterion of a
"right-to-work" state, which would ensure a non-union workforce, is
improper and discriminatory. While it may be acceptable for a
private business to explicitly choose to operate in a non-union
state, it is not acceptable for a business which relies upon a
federal license for its operations to reguire a non-union
workforce. Further, it is well-known that manufacturing unions
are, on the whole, composed disproportionately of minorities. A
"right-to-work" requiremeat thus is inherently discriminatory.
Finally, it is disingenuous for the Draft EIS to state that LES
"requires a source of workers who are capable of operating the
plant efficiently and safely" and then establish a siting criterion
which discourages employment of members of the 0il, Chemical and
Atomic Workers union (OCAW) who may be the only pecple in the
country so qualified. There is no way this can be looked upon as
a "benefit"™ in the Draft EIS.

The Draft EIS also rules out the entire state of North
Carolina as a potential site, based on the estimated peak
zcceleration of earthquakes in excess of 0.49%. Draft EIS at 2-46.
However, the Draft EIS does not explain why this earthquake risk
would be unacceptable for a uranium enrichment facility, and yet
was considered acceptable for a much more dangerous and earthguake~-
vulnerable type of facility, the Shearon Harris nuclear power
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plant. It appears that earthgquake risk is only a factor when the
NRC is seeking a reason to avoid considering a genuine alternative.

Another siting criterion on page 2-43 of the Draft EIS
identifies Northern Louisiana as desirable because it is located in
the Louisiana Power & Light service area, noting that LP&L is an
LES partner. In fact, however, officials of LP&L have testified in
public hearings in Baton Rouge that LP&L intends to leave the
partnership if and when a construction permit is granted. Thus,
LP&L will not be an LES partner during any weaningful time period,
and thus, this is not a valid siting criterion.

Furthermore, Northern Louisiana is at the very edge of the
"attractive" zone, for transportation of feed and product material.
This cannot be considered a siting plius, as many other potential
sites are far better for transport considerations.

And although LES would likely appreciate the numerous tax
breaks that would come their way by siting in Louisiana, the Draft
EIS fails to discuss other possible tax breaks in other locations.

Beyond these peculiarities, it is abundantly clear that the
discussion of alternative sites in the Draft EIS is inadequate.
The Draft EIS screening process found three potential sites
(LeSage, Prison, Emerson) suitable for detailed analysis (Draft EIS
at pp. 2-50 through 2-56). However, all three qualified sites were
located within the same Louisiana community, with two sites located
less than 5 miles from each other (Draft EIS at p. 2-51). Thus, it
is specious to suggest that these locations are different
alternative sites, when, in fact, they are nothing more than
different places within the same site that will be affected by the
proposed action.

Furthermore, the Draft EIS blatantly admits that "the staff
and LES analyzed only the LeSage site in detail. If the impacts at
the site were unacceptable, alternative sites would have been
considered in greater detail"™ (Draft EIS at 2-55). Thus, assuming
that the three locations actually constitute "alternative sites,"
still only gone of them was analyzed to the degree necessary to
determine its ultimate acceptability. This means that alternative
sites were not analyzed in detail and compared for ultimate
acceptability as reguired under NEPA. Thus, a revised draft EIS
which adequately considers and discusses alternative sites must be
prepared for public comment.
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As discussed more fully above, the NRC's omittance of the many
issues determined to be within the scope of the Draft EIS and to be
analyzed in depth in the Draft EIS pursuant to 40 C.F.R.

§ 1501.7(a)(2) violates the CEC regulations which require that:

process. The lead agency shall work with the cooperating
agencies and shall obtain comments as required in part
1503 of this chapter.

40 C.F.R. §1502.9(a) (emphasis added).

The NRC has either omitted or inadequately addressed numerous
significant issues previously deterwnined by the NRC to be included
in the Draft EIS and contained in the Environmental Impact
Statement Scoping Process Summary Report, November 19951.
Therefore, a revised draft EIS must be prepared to include in depth
analysis of all the issues contaired in the NRC's Summary Report.

For all of the foregoing reasons, and pursuant to 40 C.F.R. §
1502.9(a), the Draft EIS is fatally flawed, and must be revised:

If a draft statement is so inadegquate as to preclude
meaningful analysis, the agency shall prepare and
circulate a revised draft . . . .

Due to the inadequate, erroneous, and incomplete data gathered and
inventoried in the preparation of the Draft EIS; the fragmented,
insufficient, and sometimes lacking analysis in the Draft EIS; and
the failure of the NRC to provide evidence supporting its analysis
and conclusions, the current draft of the EIS utterly precludes
meaningful analysis by the ©public of several potential
environmental impacts of the proposed CEC facility.
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Thus, the NRC must prepare and submit a revised Draft EIS for
circulation, review, and comment pursuant to 40 C.F.R. § 1502.9 in
order to afford the public an opportunity to meaningfully analyze
the potential impacts of the proposed CEC facility.

Very truly yours,

Mot ", Walhan

Nathalie M. Walker

honmer\deis.nw3



The Battle for

Environmental Justice
in Louisiana.....

Government, Industry,
and the People

Louisiana Advisory Committee to the
U.S. Commission on Civil Rights

September 1993

Civil Rights prepared for the

of the Louisiona Advisory Commistes to the United States Commission on
ris sion. This report will be considered By the Commission and the Commission

A report o

» 7 . 7 " P -~
infor mation and consideration of the Comn
wAll make public its reaction. The findings and recommendarions of the report should not be attr ibuted to the Commission

but only to the Louisiana Advisory Committee.



8. Findings and Recommendations

he following findings and recommenda-
Ttions are submitted under the provision

of section 703.(2X1) of the Commission’s
regulations, empowering the Advisory Com-
mittee to initiate and forward advice and rec-
ommendations to the Commission upon mat-
ters that the State Committee has studied.
The Louisiana Advisory Committee concludes
and recommends the following actions:

Louisiana Environmental

Laws and Rulemaking
F'u:ding 1: The Advisory Committee finds

hat black communities in the corridor be-
tu een Baton Rouge and New Orleans are dis-

proportionately impacted by the present State
and local government systems for permitting
and expansion of hazardous waste and chem-
ical facilhties. These communities are most
often located in rural and unincorporated
areas, and residents are of low socioeconomic
status with limited political influence. Some
residents of these communities complain that
they are excluded from the local and State
siting and permitting decmonma.kmg affect-
ing their communities.
be affected include but are not limited to
Revilletown, Sunrise, Morrisonville, Wallace,
Alsen, Forest Grove, Center Springs, and Wil-
low Springs. Residents of these communities
complained of adverse health effects and qual-
ity of life issues such as safety, noise, and
traffic associated with living in and around
such facilities. Two communities, Revilletown
and Sunrise, were dismantled by voluntary
buyout programs, and one community,
Morrisonville, was relocated.

This finding is further supported by the
following facts: a U.S. Environmental Protec-
tion Agency report, Toxics Release Inventory
ond Emissions Reductions 1987-1990 in the
Lower Mississippi River Industrial Corridor,
concludes that many of the facilities emitting
large amounts of chemicals are located in

areas with predominately minority popula-
tion. Populations within 2 miles of facilities
releasing 90 percent of total industrial corri-
dor releases feature a higher proportion of
mincrities than the State average. The report
also concluded that several historically black
rural communities have been bought out by
chemical or petroleum refining facilities to
create plant buffers. Although racial discrim-
ination in targeting of black conmunities for
industrial and hazardous waste facilities is
denied, State officials and industry acknowl-
edge that black communities in Louisiana are
disproportionately impacted by sucn facili-
ties. In spite of the disproportionate impact
upon certain communities, the State and local
governments have failed to establish regula-
tions or safeguards to ensure such communi-
ties are reascnably protected from a high con-
centration of hazardous waste and industrial
facilities and risks associated with living in
and around such facilities.
Recommendation 1: The Advisory Commit-
tee recommends that the Louisiana Depart-
ment of Environmental Quality develop com-
prehensive State regulations to balance
environmental costs and benefits along with
the social, econcmic, and aesthetic values of
the affected communities as called for by the
Louisiana Supreme Court in the case Save
Ourselves v. Louisicna Environmental Con-
trol Commission (IT decision).

The Advisory Committee further recom-
mends that, similar to other States cited in
this report, the State and local governments
adopt regulations specifying setback dis-
tances or buffer zones from residences,
churches, and schools to ensure reasonable
distances from industrial and hazardous
waste facilities. Consideration should be
given to including a buffer zone in all original
construction plans and obtaining the services
of an independent and professicnal planner to
assist in examining the environmental conse-
quences of sitting and permitting decisions.

€3



siting decisions and special attention be paid
to communities most affected by hazardous
waste emitted by industries. As a good faith
effort, the Louisiana Chemical Association
should expand on the Responsible Care
Program initiatives to address environmental
equity, and affirm its commitment to nondis-
¢rimination in the management of plant facil-
ities.

Federal Laws and Rulemaki:g
Finding 8: The Advisory Committee es
note of the studies across the country that
show that industrial and hazardous waste
facilities are located disproportionately in mi-
nority communities and that the residents
face more hazards than the rest of the popu-
lation. Based upon studies and reports from
environmental groups, civil rights groups,
and government agencies, legitimate claims
re made that racial minorities are distinctly
disadvantaged by many factors, including dis-
erimination, income, inadequate health care,
low quality housing, limited access to govern-
ment, and lack of political empowerment. Lou-
isiana is an example of this phenomenon.
Significant reform in environmental laws
and structural reform in the US. Environ-
mental Protection Agency's policymaking
framework is being studied by the US. Eavi-
ronmental Protection Agency to promote equi-
table sharing of burdens and benefits of envi-
ronmental protection. Although significant
eforts are underway to merge equity into
Federal policymaking, enforcement authori-
ties and procedures have not yet been estab-
lished to implement and ensure compliance
with environmental equity policies by private,
local, State, and Federal entities. Moreover,
final decisions have not yet been made on how
equity measures will be coordinated with the
U.S. Environmental Protection Agency's civil
rights enforcement efforts.
Recommendation 8: The Advisory Commit-
tee concurs with the U.S. Envirounmental

Protection Agency’s recommendations in the
1992 report, Environmental Equity Report:
Reducing Risk for All Communities. The Ad-
visory Committee particularly supports the
report's recommendation that the U.S. Eavi-
ronmental Protection Agency should review
and, where appropriate, revise its permit,
grant, monitoring, and enforcement proce-
dures to address high concentrations of risk in
racial minority communities.

In this effort, the U.S. Envircnmental Pro-
tection Agency should assess Louisiana's per-
mit and siting practices at the State and local
parish levels to ensure that decisions are free
from inequities and discrimination. Strate-
gies should be developed that will target envi-
ronmental equity enforcement under the civil
rights statutes administered by the U.S. En-
vironmenta! Protection Agency, and to assess
the process by which the U.S. Environmental
Protection Agency enforces the environmental
laws and how the agency’s external civil rights
compliance program will be implemented in
conjunction with equity initiatives. The U.S.

viron ] ¢ti
wagitor the communities of Alsen, Wallace,
Eorest Grove, Center Springs, and Willow
Springs to ensure that siting decisions in
those communities are in compliance with
EPA equity and civil rights standards.
Finding 9: As early as 1973 in a report on
Federal civil rights enforcement, the U.S.
Commission on Civil Rights faulted EPA for
its lack of enforcement under Title V1. The
Commission found that EPA:

...has not developed policy relating Lo exclusionary
zoning or the employment practices of recipients;
and has not fully determined that Title VI im-
plications of its programs, aside from the construc-

tion grant program.’

The Advisory Committee also concurs with
the U.S. Commission on Civil Rights report,
Enforcement of Equal Employment and

1 US Commissior oz Civil Rights, The Feders! Civdl Rights Enforcement Effort, A Recssessment (Jaguary 1973),

p. 289
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e Honoradle James D. Watkins,
Adziral, USN, Retired

Secretayy ©f Energy

Deparszent cf Energy

Forrestal Building

19c0 Independance Avenue, E.W.

washington, °.C. 20885

Dear Aamiral Waskins:

As yeu are well awvare, URENCO is an imtermational ursnium
enrichzent consersiux thRat Fropeses te build and operate 2
cenmersial centrifuge crariuz enrichzent facility in the Unised
States. Pursuant To 1is responsibilities under uies X ané XI o2
tne Pules cf the U.5. House cf Representatives, the Subcommittee
en Cversight and tmveetigations has been con uezing for scme tize
an inguiry relative o +he Departzent of tnergy’s (DOE) reported
deserzination trnat iv will be permissible to tran fer Restricted
Data to URENCO without & pilaterzl agreement authorizing such
sransfar, The subcommittae if menitoring compliance with thse
Ateziz Emercy ACT ané attezpting tO 2ASBeSS whether URENCO'S
imvolvezent with «ne prepesed emrishmernt facility presents 2
problez frcz the szardpcint cf naticonal security ans nuclear

- -
e :
proliferat.cn.

en January 24, 19%2, the subcomzittee staff was priefed, at
=y resuest, on eme URENCC issus. The briefing was conducted By
g;czgi L. McFacdden, «¥«, Directer of the Office e? Security
asgairs, and Murk Schroeder, Deputy General Counsel for Energy
Rescurces and legislation. Other DOE officials 2lso

p;rt;ciptteé. My . Schroeder wWas acded %o the briefing tseaz
specifically becausse ehe Subcommittee stalf had pade it plainm TO
the Cepartzent that ehme Subconmittee Wes particularly cencerned
abous the Legal issues the vRINCE matter raised. The infermation
puppliec at tnis priefing wae, like all infermation supplied te
Federsl investigators im eme course of an official inquiry.
subject t¢ the :-npons;bilitios and penalties of Title 18 of

Ihe y.8. Coce.
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Recens revelations nLave raised Tne mosSt serices concerns
adout the truthfulness ¢f tne represent -ions made tc the
subcomalttee GUILNg eris priefing and in its aftarmath.

A% the January 24 rriefing, Mr. semrceder told the
gubceczz=ittea sta’? casegerically that wristen legal dpini
or dscusents had been prepared by tIe oL General Cccunsel'’s
cffice to SUFPOTT the DOE’s aster=inasion what 2 pilateral
egreenent for ceeperation would not pe reguired. He said that
recessasy legal advice had baen rendered eralily t° the Secretary
ard Deputy Secyetary. Mr. Sehroeder alsc cold the staff that the
DOL's cdetsrzinaticn was rever put in writing. When the Mineozrity
gza?? counsel expressed sursrise that an attorney weulid net
meccrialize such @ decigisr in any way, MI. semrceder further
velunteered that such an cezurrence was$ NIt unuscal at DOE.

yecerestingly, sim__lar claizs may have Deen made to General
McFadden. The cenerz. has sclc subccaxzistee staf? that when he
reguested cocuzerts Tc prepare himself for the priefing, he was
+21d py the © izpg of Canera. Counse. that ne documents wWors
availazle.

when Mr. me¢ by tne Subcommiitee staft

crroecier wAE TELEENS
en January 27, 1239z, he fursher imdicated that the communication
cf tnme DCE’S catermin riern To The State Depariment ocsurses
crally anc was naver recuzed to writing.

7% is thus with camgiderable cornstermatich that the
subccmmittee has learTes LShat M. Schrsedar’' s statemants e th
supsoz=ittee ga==ff yare LNLIGE and shat MI. scrroeser may have
Xxmowh *hat nis s-atements were untrue at the tize N8 made them.

In May 3§%¢ -~ CVer enree months after M. Schroeder met
yier s=af? and SO exphatically den.ed the existence of =rme legal
epinicns OF aralyses -- the cupecepmittee learned, not ¢ron the

Dot put £rCS ccner sources, that legal opinicns rad in fact teen
preparec DY sme DCE. Only after rhe State Department notitied

+ne DOL that iy had Transmitied URENCO édocuxents menzicning DOE’S
leg8. cpiniens =& eha Subcommitiee gid Eric <. Fygi, ACTADE
ceners. ceunsal of DOE, suddaenly c-arszit & stack of drafs legal
gemoranda ©n emo URENCS matter, amourting te rome 23 digferent
i-eps. Had the subcomnittéee net 1earned of the existance el
Lhese decusents frem cther sources, oOne may reasonadly infer that

the DOE would nhave cortinued T2 pratend that the documents did
not EXL8T. That DQOE’'S aztagzpted decepticon was & dalimerate
decision is g rTner suggested EBY the great speed With which DCE
was atle %0 gather arnd sand the Accuments once it knew ghlt
othess hed digclosed thell existense -* lecating., tdensifying,
and cran#Bisting im 8 matter ot only a fevw days the docunents
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whose very existence it rad previously cdenied. Moreover, the
acting Gsneral eaunsel’s tramnsaittal letter implicisly
scknowledgas that tne DCZ cranszittal was prompted by the State
pDepartaent’s actions and adzits, in g5 iking contradicticn %o
My. Bchroedsr’s statements at the January 24 =aeting, that DOE
nad indeed prepared legal analyses.

"7 have been advised Tthat, im its May 4, 19%2 response
(the letter was actually dated May 1] te your request
cf Fabruary 19, 1992, the Departzent ©2 tate has
provided tha Subcommittee some docunents that include
reference to preliminary dra®es of legel analyses
prepared in this effice, These materials were
prepared sarly in ena process whereby this Departuent
and the Dapartment of State considered legal
guestions ... this cffice did prepare dralts ct
saterisl through which it veighed certain of the
preiizinary legal analys.s preparec in =me Departiment
cf State."

Unfecytunataly, the Acting General coumsel falls o explain
why the analyses were not previcus.y proevided to the Subcomzittee
er why tha Deputy Cereral Counsel I°r Energy Reslirces and
Lecislation, 1.8., W7¥. gemrosdar, wntruthiuvlly told Subcomniitee
stasf that suth analyses gid mot exist.

this emission IS particularly eroublesome Given that review
of the documents indlicates that Mr. Schroecer Was personally
iavelved in the creazion of seze of thes. For examp.e, 2 COpY ©F
a pezcrandus on the sub’ject, "Legal Reguirenents for Access BY
URENCC, Lti. S9 operating Lata cenersted by the Louisiana Energy
services Uranius fnrichment Flant", was evansmitted from
wn, Schroeder, ce-10", to Chuck Oleszycki on January 24, 1850.
The transmittal imcluded a mandwritten cemment (that appears to
pe signed "MCST) which specifies that "i{r additien te tne t.rst
Helifleld refarence (the cne at P. 47 cf Committes Report), there
are three cther page reforeances (mighlighted in red [con]
pages 9 & L), which we need.”

A different versicn ef a memorandum oR the same legal
gubiect is asttsched to 2 sramsmittal nete gasad January 15, 1993
¢rom "Mark C. genroeder, GC-10%, ®O gric Tyg .» Marc Johnsten, Ton
Todd, and cuuck Oleszycki, whier includes the rem=arks .
“Re: Urence Restricted Data" and »Lez ma have your comments, if
any, on ere atTtached.”

Yot ansther docunent, & nhcte tor "Mark schroeder” f{rom
Deputy Ceneral counsel Fygi, éatecd January &, 1991, censists of
seven TYpee P2GES of very specific and detailed comments and
advice on the "Drafe Uzenco gpinien.™ iIn eris memorandum,
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Mr, Fygi $ugqests gpecific sentences o insert or celete,
recozmends the adaiticn of cersain te=ial in fooznctes, frete

~gs "the rsacder doas not See tne plain words of saction 144
until he or she resaches page g~ discusses the Deriss cf some of
wne content.ons advanced, advises that the uss of adiectives be
pared back, and, gansrally, =akes mar.fest that he has gene OvVer
tre mARUSCTipt With @ fine oot com® o advise anc guide

M>r. Schroeder.

Reviey e¢f the DOE and state Daepartrent cocuments establishes
that the DOE legal analysas wele rrangmitted to the State
Departasnt and Treviewed bBY zate Department persennal.

1y, dacuments obtainedr bY TRe gubccnmittee establish
agen to helieve that the DOE has nes, even now, produced
= the ceveispmant of th TRENCC legal

in resent weexs, MI. sehroe

durirmg 2 Septexter 18, 1832 neet

emat his January 24 representa

seconé unre.ated meeting on oc
imvited Mr. Schroaecer to explia vhat way ne nad been
My, Schroecder replLies, "I chink that was

correspencdence that the

-

de>r has proffered to staff,

ne orn SnOtner ceer, the clali=
isns were rmigconstrees.” AT @
chber 2, 1992, the Minmerity Counsel

-
-

-~
-
-
-

“:;s:::s:rued".
clarified in Tthe corraspondance.” The
subcszmittes Nas recaived from tne Depart=ent provides ne
explanaticn whatsseves. urder the circumstances. these
explanaticns are waolly inadeguats.

= az alsc troubled bY new recert revelatisns =2y kear on the
correspondence which you 3nd @ exchanyed subsecuant to the
Tanuary 24 meatilng im wnigch Subccmnittee cvaféf were misinfcormed
era- zne DCI hac preparss nc legal analyses relative to the
CRENCC Lssue. You wvill recazll that I wrote you &n February €,
<952, shertly aster the meeting, eXpressing RY sursrise

cencesn what the Departrent would reach an interpretaticn on an
important issue uncder the itezizc Energy Act 'withsut‘g_formal
legal opinion or any decisional mexzcranda.” You :gp;zcd that you
were "whelly satisfied” that the Department 18 nfaitnfully
servinmg the cbiactives ©

¢ the Atomic Energy Act." You alsc
assertad that evern “rs suggest that suck z formality ig reguired
o repatriate imformation already well-known t& the racipient
gerikes me a8 illegical, if net absurd.® At the saze tipe, you
declinad €2 previcde a enrorelogy of the 0OE’'s &

ecisicnzaking
regarding TRENCD on the grounds tR

2% it Yis net possible %o
reconstruct with any confidence ... the events ...."
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Needless Tc say, the recent turn of events can ernly cause me
the greatest possible conceIm. ccordingly, 3 reguest that yeou

respond gelly and ersenfyully =2 the felleving guestions and
reguests ror inZerzaticn.

1
-
-
e

(i) Please exglain hew, why, ard At whose initiative oF
direction Deputy Cenerel caunsel Schrceder nisinfor=ec

whe staff that no Legal aralyses existed wvhen, guite
epvicusly, they dis.

(3} Wish whem did . Sehrcedar nmeet €T talk in
praparaticn for mig prigfing of Subcomm.tiee stall?

(3) Was Deputy Ceneral Counsel Fygi aware of the p.an %o
piginforz Subcox=ittee s=aff that no written lega.
analyses exigted?

(47 Plemsa l.s= the mazes amcd JOP cizles cf all perscrns
invelved in researching and drafting toe legal
analyses.

(8) Tease List the nmames and jop titles of all persons
yho revieved the legal analyses.

(6) As == each legal analysis, please state whether the
Deputy Gaeneral Counsel for Energy Resources and
Legislation (2) assisted in i<s preparaticn,
() rTeviewsd it, (&) 3¢ iv, or (&) was informed 3% o
1t existence.

(7) Please explain why amsd by whem General MszFadden was
siginfermed that no dacuments were available for nis
reviev.

(8) Please staté precisely when YU pecame avare of the
existence ©f The decuzents. were you aware of their
existence at the tizme of your letters to me? If YOU

were, had you rsad te analyses 2%t the time ©f YOUr
letters to ne’ ts thers any aspect of the
Depaztzent’s aspsertiora te the Eubcommittes that you
vould like To revise or correct in light of the
nev-acknoviedged existance o® these dscuments? For
examplse, €0 Yyou still believe that even v"ro suggast"
the reed for the legsl sormslity 1S villegical, if net
apguré™?

(&) ¥rhat procedures does «re Departzent have in place T
ensare that information suppLind %O Can:.ssicnal
rommittees .S trughful or accurate? What imgorzaticn

is supplied %o Departzental explcyees and egélicials
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pasticipating i1 congrassicnal briefings relative to
their legal dusy to provide ruthful infermation?
What {mproverants are contamplated to ensurs that an
incident such as this does net recur?
(10}

vhat directicn ars yOU supplying te the Inspector
Gerersl in regards = «r iz matter?

In gacitian, plesase review earefyully your records for any
and all items sentaining, disgussin

.« er in any way relating o
the URENCO legal amalys.s and ere communication of &his

ipsermaticon o the State Departzent. Please include these
do-upents With your response, whmisn will be appreciated anc
expected by the close c* pusiness, Friday, Nevezrer 6, 19%3¢.

- - -

interviews with DOE persennal in con

mne Subcemmittee gTall will be ¢
Your cosperatism in this regard Will

emeacting the DOE to request
ecticn with this inguiry.
be greatly appreciated.

1f you have any guesticns abous is matter, please contact
subcemmittes investigators Jeffray C. Crater or Jelfrsy L. Hedges
at 22%5-336%, or Subcommittee Caunmsel Janinz A. Jaruzelski at
225=4441.

Jehn ©. Dingell :'

Chairman
sSubcommittes CN
Oversight anc investigations

ce: The Homérable Thomas J. Bliley, JT¥.
Ranking Republican Member '
subcommittse €N oversight and Investigations

~ne Honorable Lawrance $. Eagleburger
Acting Secretary of State
Departaent of Statle

The Honcradle Ivan Selin
crairzan _
Nuclear Reg.latery Cemmissicon

~ne HonoTrable John €. Layten
Inapector ceneral
Department of Energy
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The ER violates NEPA because it does not contain adeguate
/
discussion of alternatives to the proposed actiOﬁ},/

BASIS: NEPA, as inplemented by 10 C.F.R.I{“51.54, reguires
that ohvironmental reports must include, jn*jl alia, a discussion
of "alternatives available for reducing ;r avoiding adverse
environmental effects." LES’ ER rail; to satisfy this require-
ment in the critical respect that it does not discuss the no-
action alternative. Given ghé‘siqnficant environmental costs of
this project and the tac;/that LES has not demonstrated a need
for ihe facility, th;;/:lternative should have been analyzed in
detail.40 //

L. Online Enrichment Monitoring

In order to provide reascnable assurance that gas centrifuge
equipment at the CEC is not unlawfully diverted tc the production
of highly enriched uranium (HEU), the applicant’s fundame ital
nuclear material control (FNMC) plan should require continuocus or
frequent online enrichment monitoring for all cascades. To
ensure the effectiveness of such monitoring, the plan should
stipulate minimum process pipe inner diameters of 110 millimeters

or greater at all potential measurement points.41 The current

40 See Contention J, which is incorporated by reference herein.

41 Minimum process pipe inner diameter should be 110 mm if
uranium hexafluoride gas pressure in the pipe is relatively
high, as at the Capenhurst plant in the United Kingdom. See
T.W. Packer, "Continuous Monitoring of Variations in the Uj3s
Enrichment of Uranium in the Header Pipework of a Centrifuge
Enrichment Plant," Proceedings of the 13th ESARDA Symposium on
Safeguards and Nuclear Material Management, 14-16 May 1991.
Attachment 15. (This article and all other articles
referenced in the following four safeguavds contentions are
attached and incorporated by reference into this contention.)
Minimum process pipe inner diameters must be larger than 110
mm for pipes in which the uranium hexafluoride gas pressure is
moderate or low. For example, if the gas pressure were one-
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design of the CEC does not meet these speciticm::i.om.“2

BASIS: On December 17, 1990, the NRC published a2 proposed
rule setting forth "new performance-based material control and
accounting reguirements" to be applied to enrichment
facilities.%3 55 Fed. Reg. 51,726. Pursuant to proposed §
74.33(c) (5) (i), material control and accounting systems for
uranium enrichment facilities must include a "detecticn program,
independent of production", that provides "high assurance”" of
vdetection of any production of uranium enriched to 10 percent or
moré in the U35 isotope in any product stream." NRC Draft
Regulatory Guide DG-5002, which describes methods acceptable to
the NRC for achieving the performance objectives in 10 C.F.K. §
74.33, specifies that

The licensee should have a prograr for monitoring the

isotopic compesition of product and tail streams, inde-

pendent of operations, that provides high assurance of

timely detection of any production of uranium enriched

to 10 percent or more in the isotope U-235. .... [A]n

extensive program for the centrifuge technology would

be appropriate because of the ease of reconfiguring the

machines to produce higher enrichments in a short

period of time. The program can use nondestructive

assay with fixed detectors, portable detectors, or Ufg
samples taken and analyzed for U-235 concentration.

(continued)
half that in a typical corresponding pipe at the Capenhurst
plant, then the minimum process pipe inner diameter should be
the sguare root of two times 110 mm, or 155 mm.
42 The safeguards issues addressed in the following four con-
tentions will also be raised in CANT’s comments to the Commis-
sion regarding the proposed standards for the CEC.
43 The Commission has directed that if this proposed rule is
not final by the time of licensing of the CEC, the CEC license
is to be amended, as necessary, to conform to the regulations.
Notice of Receipt of Application for License, etc., 56 Fed.
Reg. 23,310, 23,313 (May 21, 1990).



Reg. Guide DG-5002, § 1.2.

For several reasons, the most practical and effective means
of m;eting this requirement is to employ freguent or continuous
use of fixed detectors for monitoring gas enrichment in all pro-
duct, waste, and dump pipes, rather than the more established
practice of occasional intermittent use of portable detectors.44
First, continuous or frequent enrichrent monitoring allows more
constant and comprehensive surveillance over the uranium enrich-
ment process than does occasional intermittent enrichment
monitoring. Second, detection of HEU production by portable
detectors can be evaded too easily. Because HEU gas could be
removed from a centrifuge cascade in a very short time upon a
decision to terminate use of the cascade (or a portion of the
cascade) for HEU production, it would be possible for plant pro=-
duction personnel to take actions so that HEU production would
not be detected by means of a portable detector technigue:
indeed, the high visibility of inspectors carrying detectors
would serve as a signal to production personnel to promptly cease
HEU production. Extensive sampling of process gas would not be a
practica' alternative to online enrichment monitoring, because it
would involve excessive risk of leakage of air into the pipes."‘5

For all online enrichment monitoring technigques presently .

known, it is well established that effectiveness of monitoring

44 See Packer, Attachment 15.

45 Communications: Trevor Packer, Harwell Lab, United Kingdom

and Ben Dekker, URENCO, Netherlands, to Helen M. Hunt at
ESARDA meeting, May 16, 1991.
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requires that at measurement points there be at least a moder-
ately high ratio (i.e., at least 1:1) of the amount of Ujyqg in
the gas to the amount of Us35 in the pipe deposit.46 The most
practiéal means of assuring that this condition exists throughout
the life of the enrichment equipment is to install process pipe
sections at potential measurement points which are of a large
diameter, i.e., greater than 110 mm inner diameter.4’ Actual
recommended pipe diameter at a potential measurement point would
depend on gas pressure in the ;:u'.pe.“8 Propssed pipe diameters in
the b;c design, however, are significantly smaller. According to
URENCO representative Peter LeRoy, the planned pipe inner
diameter for the CEC is 3.07 inches, which is about 78 am.9%° At
this pipe diameter, the uranium deposit that would build up on
the pipe wall would, within months or a few years, dominate the
online enrichment measurements. Because of associated large
measurement uncertainties, online enrichment measurements .'.oculd
then not be capable of reliably determining whether low enriched
or highly enriched uranium hexafluoride gas is present in a pipe.

The CEC design should therefore be modified to increase the pipe

a8 Helen M. Hunt, "Effective Go/No Go Enrichment Measures,"
13th ESARDA Symposium on Safeguards and Nuclear Material Man-
agement (May 14-16, 1991) at 363-64. Attachment 16. See also
Packer, Attachment 15.

47 Communications: Trevor Packer, Harwell .ab, UK, and Ben
Dekker, Urenco, Netherlands, to Helen M. Hunt at ESARDA meet-
ing, May 16, 1991.

48  cee note 41, supra.

49

Telephone communication: Peter LeRoy, LES, to Helen M.
Hunt, June 11, 1991.
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size at measurement points to a degree that will permit adequate

enrichment monitoring.

7

M. Monitoring of Sampling Ports, Process Valves, ané
Flanges 7

In order to preclude or detect production of HEU by a batch
recycling scheme involving misuse of sampling ports, process
valves, and/or flanges, the applicant’s FNMC plan should require
effective monitoring by reliable technici! means w' ich accurately
keep track of employee access to these process connection loca-
tioﬁs.

BASIS: Cocmpliance with proposed 10 C.F.R. § 74.33(c)(5) (i)
recuires effective monitoring of all product streams. Production
of HEU by a batch recycling scheme invelving introduction of feed
and withdrawal of product through sampling and process valve
ports is a credible scenario in a gas centrif ‘e enrichment
plant. Misuse of other process valves (not having ports) could
be a component of such a scenarie. Onsite production of HEU
could be carried out discretely by as few as one or two produc~-
tion employees. For this reason, NRC Draft Regulatory Guide DG~
5002, § 12.2, "Monitoring Progranm for Clandestine Enrichment
Scenarios," requires the applicant’s FNMC plan to address, inter
alia, "Sampling ports and frequency of sampling to be used for
menitering of product streams," and "The use of tamper-indicating
seals on process valves and flanges." Use of seals has been only
partly reliable, however, because it has been possible for plant

preoduction personnel to remove seals from valve ports =-- in order

Y



CONTINUOUS MONITORING OF VARIATIONS IN THE 235y ENRICHMENT .. URANTUM
IN THE WEADER PIPEWORK OF A CENTRIFUCE ENRICHMENT PLANT

T. W. Packer

AEA Technology Marwell, gEngland

Abstract

Non-destructive assay equipment, pased on
gamma-ray spectrometry and X-ray fluorescence
analysis has previously been developed for
confirming the presence of low enriched
wranium in the header pipework of Ufg 3S&s
centrifuge enrichment plants. Howe ver
inspections can only be carried out
occasionally on a limited number of pipes

with the development of centrifuge
encichment technology it has been suggested
that more frejuent, or ideally, cant inuous
measurements should be made 3in order to

improve safeguards assurance tatween
inspections

For this purpose we have developed non-
destructive assay eguipment based on

continuous gamma-ray spectrometry and X-ray
transmission measurements. This eguipment 18
suitable for detecting significant changes in
the 2350 gnrichment of uranius in the header
pipework of new centrifuge enrichment plants.

Results are given in this paper of
continuous messurements made in the laboratory
and also on header pipework of a centrifuge
enrichment plant &t Capenhurst.

1. Intr ion

since the establishment of the
vexapartite safeguards Project in November
1980, research has been conducted in several
countries, including the UK, ¢to develop
technigues that could be incorporated into a
non-destructive assay instrument that was
capable of confirming the presence of low
enriched uranium (LEU) in cascade header
pipework of a3 UFg gas centrifuge enrichment
plant on a rapid ‘Go/No-Co', basis. The
technigues reported are based on gamma-ray
spectroscopy and X-ray fluorescence analysis
/1/2/. The development has been complicated by
the presence of compacratively large masses of
uranius deposited on the pipework, especially
on some of the earlier centrifuges.

with the development of centrifuge
enrichment technology it has been suggested
that on new plant the main header pipework
should be continuously monitored to improve
safeguards  assurance between  inspections.
Although this type of equipment would be more
expensive to install than the transportable
systea already developed, it would require

an

less effort by both Operators and Inspectors
to carry out the necessary inspections.

2. Comparison of off-line and on-line

technigues

where possible the techoigues developed
tor the off-line NDA 5y enrichment monitor,
which is used for safeguarding centrifuge
enrichment plants at Capenhurst, have been
incorpovated in the on-line instrument. poth
instruments check that the enrichment of the
UFg gas in the pipe being safeguarded 1S
congistent with being LEU {less than 20%), by
measuring the number of 165 .72 keV gamma-rays
emittsd from the UFg GBS, which is
proportional to its enrichment and pressure
AS 1BS 72 keV gamma-rays are also emitted
from any uranium that mey be depositad on the
pipework, it 18 necessary when inspecting somne
pipes, especially those on clder engichment
plants which may have comparatively large
masses of deposited uranium on them, to
establish the number of gamma-rays emitted
only by the UFg gas/2/. A method, known as
the "“two geometry technigue", developed for
separsting gamma-rays emitted from the UFg gas
from those emit.ed from any deposited uranium,
hae been shown to be suitable for use in both
off-line and on-line instruments/1/3/. It was
combined with an X-ray fluorescence UFg gas
pressure measurement in the off-line gauge to
confirm that the enrichment of the UfFg gas in
product pipes in the centrifuge enrichment
plant at Capenhurst was consistent with being
LEU/V/2/. As the on-line instrument
incorporates low resolution scintillation
counters, rather than the more expensive high
resolution liguid nitrogen cooled germanium
detector used in the off-line instrument, it
is not possible to use the X-ray fluorescence
technigue to measure the UFg oas pressure.
Therefore an X-ray transmission tec” nique hes
been developed, which 18 capable of Jetecting
changes in UFg gas pressure of less than
torr in the header pipework in centrifuvies at
Capenhurst/3/. This is combined s @ the
gampa-ray measurament to check conti..uously
for any changes in the 235y content, and hence
the enrichment of the UFg gas in product,
feed, waste and dump header pipes at
Capenhurst.

Attachment 15
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1 The eleoctronic detection system

The elecironic systerm, whach wds
originally developed at Harwe!l! for use in the
minezal industry, uses st ‘ndacd ECB-bus
microprocessors and peripherals ia conjunction
with a specially designed nuclear pulse ADC
i2t6 channels per detectori/a/ Cain
stabilisation of the NalI!Tl) scintillation
counters based on tne measurement of the 88
kev gamma-rays which are emitted by a 108¢ca
source. 15 ma:ntained by the T.CIOPLOCesSOr in

each of whinh say contiol wp

sectors The muster computed

centrels the acquisitszon of dat and the
sotting up of sppropriate ruqions of anterest
for each of the four dotectons It also

calculates the results and compares the
measurements with previous values which are
kept in an appropriate constants file

Normally two hourly messurements are made
and daily averages calculated The results
are gprinted out and can alsoc be displayed on
the monitor of the computer A photograph of
the four detector assem! "ies, special
electronic system, master computer and printer
being used in the service corridor at
Capenhurst is shown in Fig !

4. Choice of detectors

It was considered both expensive and
impractical to install permanently several
high resolution liguid nitrogen cocled semi-
conductor detectors on even all header product
pipes As it is suggested that for some
centrifuge plants it may even be necessary to
monitor alse, feed, waste and duro pipes, it
was sgreed that only low resclution
scintillation detectors would be acceptable
for continuous monitoring.

Laboratory measurements showed that
scintillation detector: fitted with Nal(Tl
crystals 7%mm in diameter and 25mm thick were
sufficiently sensitive and could be adeguately
shielded and permanently installed without
causing undue interfovence Lo Lhe Operatory

Initially three detectors were mounted on
8 product header pipe One detector measured
transmitted X and gamma-rays from a 105¢y
source, the other two meassured 185.72 keV
gammz-rays. One detector wes uncollimated and
the other was collimated, in order to
investigate the possibility of using the “two
geometry technigue” to separate gamma-rays

Fig ! The monitor installed on an encichment
plant at Capenhurst

emitted from 235U in the UFg gas from those
emitted from any deposited uranium/1/,

These trials showed that there was
relatively little deposit on the header pipes
in the latest design of centrifuge for which
this development is aimed. Interest has
therefore been concentrated on investigating
ways of reducing the overall cost of the
egquipment while maintaining acceptable
performance.

Therefore later measurements have used a
single detector fitted with a S50mm diameter
crystal to measure both 185.72 kev gamma-rays
for determining the mass of 22°U in the pipe
and the transmitted X and gamma-rays to detect
changes in UFg gas pressure

$. Choice of source for the transmission
gouge

Hesder pipes in the Capenhurst centrifuge
enrichment plants are made of aluminium, the
product, waste and dump pipes have internal
diameters of 110mm with Smm Lhick walls, while
the [eod pipe hes a8 dmm thick wall but is only
72mm  in diameter, Therefore any X or gamma-
ray used for the transmission gauge must be
able to pernetrate 10mm of pluminium while
being relatively highly sbsorbed by 8 few
mg/cm® of uranium. (Path of UFg gas across
110mm pipe ot pressure of 10 torr = 1.9
mg/cm?). Table ! gives the snergy of gemma-
rays emitted by radio-isotope sources that

Table 1 Choice of source for transmission gauge

Source Half Camma-ray Mass Absorption Fraction

Life Energy Abun- Coefficient Transmitted (%) Absorbedi(y)
yrs  kevV dance emi/g by Al Pipe by 1 torr UFg Cas
v Al with wall pipe ciameter(mm)
dam  Sem 55 5 110
70 0.74 122 0.855 3.8 0.18 7 6 0.02 0.03 0.04
247 4, 433 %9.6 0.852 6.4 0,27 3 o D04 0.05 0.08
109¢4 1.26 s 0.038 3.3 0.20 65 48 0.02 0.03 0.04
109c4 1.26 25 0.17 4.0 2.0 1.8 .50 0.40 0.55 0.80
109¢cg 1.26 22 1.00 96.0 2.8 26 .0% 0.50 0.70 1.00



were considered for this applic .ion and their
relative abundance and the mass absocrption
coefficients for aluminium and uranium for the
X and gamma-rays emitted. It also gives the
relative intensities of radiation transmitted
through aluminium pipes with 4 and Sme thick
walls and also the percentage absarbed by UFg
'ou at a pressure of | torr. It is seen that
094 is the optimum source 2s it emits AgK X-
rays whose energies 22 and 25 keV are just
above the Ul absorption edges. It 1is seen
that a change in UFg gas pressure of 1 torr in
the largest dismeter pipe (110mm i.d.) will
reduce the transmitted intensity of AgK X-rays
by approximately 1%, in addition approximately
0.1% of them will be transmitted through an
aluminium pipe with walls Smm thick. Table 2
gives the calculated and measured intensities
of ¥ and gamma-rays emitted by '99Cd that are
transmitted through pipes of different size,
where it is seen that there is relatively good
agreement between the two wvalues The
advaentage of using a8 thinner walled pipe
should be noted, although at Capenhurst this
advantage is accompanied Dy a lower
sensitivity due to the smaller UFg path length
scross the pipe. A graph of the channel
countrates obtained from X and gamma-rays
emitted from '99C4 that have been transmitted
through an aluminium pipe with Sma thick walls
is given in Fig 2. It is seen that although
the inteasity of transmitted B8 kev gamma-rays
i wmuch higher than the AgK X-rays, it is
still possible to separate them wusing low
verolution detectors.

6. Results
6.1 With a sulti-detecior system

These measurements were made with three
scintillation detectors, two fitted with 75mn
diameter Nal(Tl) crystals detecting 185.72 kev
gamma-rays, one being unccllimated the other
fitted with a 30mm wide collimate. This
allowed for the investigation of the "two
geometry technigue”, which gegaratul 18572
keV gamma-rays emitted from 3By in the UFg
gas from those emitted [from any deposited

yranium. The third detector was fitted with a
SO0mm dismeter NaI(Tl) crystal and detected
transmitted

AgK X-rays and ga keV gamma-rays
which were emitted from a '99Cd source with an
sctivity of 22mMBg.

As there were no suitable sources of UFg

Table 2 Comparison of the relative
transmitted intensities of
radiation emitted from '0%ca.

Transmitted Relative Transmitted Intensity

Radiation Calculated mMeasured
Aluminium Wall Thickness (mm)
4 s 4 5

22 kev X-rays .08 02 N .08

2% keV-X-rays .08 .03

B8 kev-gamma-rays 1.1 1.0 2.3 1.0

88/22+42% 7.0 20 10 20
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hgK K-rays 22,28 kev, B8 keV gamma-rays

Fig 2 Transmigsion specirum obtained when

s su-ing aluminium pipes with Smm
t o, walls
gas available ar Harwell, the gamma-tay

specironetess were approximately calibrated

using sarples of uranium that had baen
deposited onto tilter papers. The
transmigsion gauge was calibrated using

aluminium filters.

The assembly was mounted on a header
product pipe at Capenhurst and two hourly
measurements made between September 1989 and
January 1990/3/. The results obtained during
two periods when the UFg gas was temporarily
removed from the pipe are shown in Fig 2. It
is seen that when the UFg gas was present, the
net countrates obtained with the uncollimated
and collimated detectors in the 185.72 keV
gemma-ray channel were approximately 3.0 and
0.6c/s respectively. The errors due to

counting statistics (95%c.1.) were
spproximately 0.1¢/s for both detectors when
using a 7200 second measurement time. Both
countrates reduced to approximately zero when
(&) UNCOLL MATED
£ % g
' . - " - » 4+ . Ay - L "
-
(1) CO! 1AL D
.
.. A-\/\/\
wal
- - ” - ” . . w - - »”
R
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° 3 . - - “ n . . " " » L
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Fig 3 Results of plant measurements made with
the multi-detector system during two
pariods  whe the UFg gas was
temporarily removed



the UFg gas was temperarily removed from the
pipe. showing that there was only a relatively
szall mass of uwranium deposited on the pipes.
At the same time that the UFfg gas was removed

from the pipe the density gauge reading
increased by approximately 3% relative.
However if the increase in the density

reading, reduction in UFg gas pregsure, had
been accompanied by the gamma-ray countrate
either being unaitered, or even increased,
then an increase in the enrichment of the UFg
gas would have been suspected and further
investigation miy have been needed to resolve
the anomaly.

During this riod of continuous
seasurement only three significant increases
in the density readings occurred, indicating a
reduction ir UFg gas pressuce They were all
accompanied by a large reduct:onl(over 95%) ain
the gamma-ray ¢« wnr- confirming the Joss of
UFg; gas. There were no significant increases
in the gamma-ray seasurements during the same
period so that it was possible to confirm that
this ‘centrifuge was only producing LEU gas
during this period.

6.2. with a single detector system

The mass of uranium deposits on the pipes
of the latest cdesign of centrifuge have been
showm to be comparatively small/3/. It was
therefore decided that there was no necessily
to make gamma-ray measurements with a
collimated detector in order to separate
gamma-rays that were emitted from the UFg gas
from those enitted from the deposited uranium.
Furthermore, if it was found to b2 possible to
make the wuncollimated gamma-ray and
transsission measurement with the same
detector, it would result in a considersble
reduction in the capital cost of the system.

The original reascn for not using a
single detector was the peossibility of ‘double
peaks' produced from the relatively high
number of transmitted 88 keV gamma-rays from
the '0%Ccd source not being resclved from the
185.72 kev gamma-rays emitted from 235y,  The
magnitude of this interference is shown in Fig
4, where the spectra obtained from a pipe, 110
mm in diameter, containing 0.5nqlcnz of 3
enriched wuranium, egQuivalent to a UFg gas
pressure of npprox;aatcl¥ 13 torz, is shown
when measured withou' a '99cd source. Also
shown are the spectra ootained with two 1094
sources of different activity measured without
uranium. As the pulse doubling effect is a
function of the square of the 88 kev countrate
the interference is much greater for the
higher activity scurce (30MBg). The error
introduced using the smaller source (10MBg),
an acceptable activity for this application,
is comparatively small (equivalent to the
counts obtained from UFg gas at @ pressure of
approximately 2 %crr of 3% enriched UFg gau).
This error can be allowed for by subtracting a
fraction of the number of detected B8 kev
gamma-ray counts from the 185.72 kev reading.
Sources of '99¢d4  with  activities  of
approximately SMBg were installed in the two
detector systems that were to be used on the
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Fig 4 Interference in the 235 185.72 kev
gamma-ray channels(163-192) due to 88
keV gamma-ray "double peaks” from 10%cg
sources with different activities

product and waste pipes and sources with
activities of 10MBg in the feed and dump pipe
systems

Measurements were made con empty pipes at
Harwell when the net countrates obtained in
the 185 .72 keV gamma-ray peaks were corrected
by subtracting spproximately 6 x 1078 times
the sguare of the B8 keVv g¢gamma-ray count-
rates. The results of two hourly measurements
of corrected 185.72 keV gamma and relative AgK
X-ray counts made in the laboratory over a
period of 5 days for the 4 detectors are shown
in Fig 5. The errors due to counting
statistics (95% c.l.) were approximately 0.08
c/s for the 1BS.72 keV gamma-ray measurementse
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Fig S5 Results obtained in the laboratery
when measuring empty pipes
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and between 0.3 and 0.12 & relative for the
JX-18 X-ray measuraments depending on the
activity of the Cd source that was
incorpo.sted. It is seen that the percentage
variations in the density readings are
generally within z 0.5%.

The eguiprment was then installed on
header pipework at Capenhurst, two hourly
measure. ents made and daily averages
calculated. Corrections for dead time losses,
the cacay of the '99ca source and for
unresolved 88 kev 'double peaks' on the gamma-
ray measuresent weres made. A plot of
variations in the transmission density and
uranium gamma-ray measurements during two
periods when the UFg gas was temporarily
renoved from the pipes is shown in Fig 6 it
is seen that when the UFg gas was removed the
transmission density gauge readings on the
product, waste and dump pipes increased by
approximately 3% relative. The corresponding
increase in the smaller dJdiameter, thinner
walled, feed pipe was slightly smaller. There
was a corresponding reduction in the gamma-ray
reading on the product pipe of epproximately
ic/s, one third of that obtained on the
original gauge This is due to the smaller
diameter detectors used, SO0mm ain diameter
instead of 75mm, in order to reduce the cost
and also the weight of the lead shielding
required. There were corresponding smaller
reductions 4in the gamma-ray counts obtained
with the other detectors, being consistent
with that expected sccording to their pipe
diameters, pressures and enrichments. The
daily average readings of both density and
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¥ig 6 On-line two hourly results obtained
during the time that the UFg gas was
temporarily removed from the pipes.
Periods identified by high transmitted
counts (low density) and low ¢35y

counts

uranium over the period §/12/9%0 to 10/3/9) for
the product pipe are given in Fig 7. The
periods when the UFg gas was temporarily
removed from the pipe are clearly identified
by increases in the transmitted countrates,
indicating 8 reduction in UFg gas pressure and
2 reduction in the number of detected wuranium
gamma-rays. The times when the enrichment of
the UFg gas in the product pipe was
temporarily incressed, and then decreased, by

Table 3 Print of time when UFg gas was temporarily removed from the pipes.

Run started at 9.40 6/12/%0

FEED oump

-4 4] v s 4] u
0.6 -0.08 -0.08 0.9 -0.33 ¢

0.4 0.02 0.0y =0.4 -0.2% 0

2.2 2.33 -0.15 1.8 2.34 -0

3.6 2.5% -0.12 1.4 2.9% -0

3.2 ¢.35 -0.00 1.3 0.32 -0

1.0 0.10 -0.03 0.3 0.07 -0.
22 0.63 -0.02 -0.9 -0.37 -0

1.6 0.08 -0.04 1.2 -0.26 O

20 0.0 -0.01 1.2 -0.03 0

2.4 0.07 -0.04 -0.7 -D.06 ]

I | 0.01 .05 -0.%5 0. M 0

1.8 0.1} .01 0.1 «0.07 o

Averages:

1.% .47 +0.04 0.5 0.26 -0.

un

.06 0
.02 =1,
15 4
20 4
.07 -0,
05 -1,
02 -1,
03 -2.
L0 -1,
06 -1,
.00 -2
03 -2.
02 -0

BNV WNA =D WD

time = 72008
WASTE PRODUCT
[+] u s D v
-0.06 0.00 ©0.8 -0.08 -0.02
«0.12 ~0.00 1.5 -0.04 €.03
2.36 -~0.0% 1.% 2.0 -0.7%
3.3 -0.085 1.2 3.14 -0.98
0.40 ©.00 1.3 -0.00 -0.58
.14 -0.08 0.2 -0.01 -0.09
0.20 0.01 2.0 -D.0¢ -0.0)
-0.01% 0.0 1.2 0.6 ©0.02
=0.13 0.07 1.5 -0.24 0.04
0.6 -0.07 0.4 -0.08 -0.0%
-0.14 -0.00 2.0 o0.00 0.02
-0.05 0.02 1.3 0.0% -D.0B
$ 0.5 -0.02 1.2 0.43 -0.20

5, D and U are the differences between the measured and constant

f.le values of standard, relative density (%) and 235

U respectively.

N.B. All daily average density readings are positive and all uranium
readings are negative with respect to the constant file values
observed during normal operstion. This confirms that UFg gas had
teen removed during these measurements.

(The times that the gas was removed can be obtained from the
individual two hourly values.)
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20% relative without significant change in the
UFg gas pressures, are also clearly visible

There were small systematic variations in
the density readings (up to 0.8%) during the 3
months of measurements. possibly due to
instrumental ¢rift or to small errors in the
decay correction used for the '9908 source due
to small impurities in the sources Therefore
an  alternative wmethod of correcting the
density gauge measurements was used. namely by
taking the ratic of detected AgK X-ray to B8
keV gamma-ray intensities This automatically
corrects for the decay of the '99cd scurce a2s
well as for dead time losses. This method was
found to give small systematic errors as c¢an
be seen in Fig 7. As there are no significant
systematic errors on the 235U determination,
it appears tha:r the czrrestion used for
correcting the 1685 72 kev gamma-ray readings
for B8 kev gamma-ray interference 1s adeguate
for thas application,

€. 3 Presentation of results

The results obtained are compared with
previous values kept 1in an appropriate
constants file. Variations from these values
are at present saved as files on a two hourly
and daily average basis and printed out as
shown in Table 3 They can also be displayed
across the screen of the PC. The chosen one
of the four density or uranium readings is
selected from the keyboard. Provided that an
Inspector was confident that the eguipment was
working satisfactoraly, (by checking the

elative counts in the standard channels), he
eed only be concerned if the pressure of the
‘g g8s in the pipes decreased significantly,
by at least a factor of 2), while at the
same time tre uranium counts remained the same
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Fig 7 Daily average on-line results obtained
from product pipe. Periods when UFg
gas was removed for less than a day
identified by high transmitted counts
{low density) and low U counts.
Periods of 20% higher and 20% lower

3%y enrichments  identified by
corresponding changes in  22°y counts
without significant change in the
transsission dengity measurement
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or ancreased. These rare occasiens are
probably the only time that the results need
to be printed out from the data files. Thas
approach will be more relevant if one PC and
printer is used to measure continuously the
four pipes on several cascades. Alternatively
the files could be printed out ~. demand
during routine inspections.

7. Conclusions

Continuous monitoring of at least one
header pipe of 3 coscade ot Capeunlurst has
been carried out in two periods between
September 1989 and January 1590 and between
December 1990 and March 1991, During these
periods the UFg gas pressure measurement has
been significently reduced on less than 10
occasions. On each occasion the uranium
countrate also reduced, almost to zero,
confirming the Operators’ records that the Ufg
gas had been temporarily removed

1f an inspector had access to these
results, it would have been pessible for ham
to have monitored this centrifuge, 24 hours a
day, for the period of six months for which
these measurements were made. Although the
initial capital cost of this type of automated
monitoring equipment is comparatively hagh, it
is suggested that the cost would soon be
recovered by the saving of Operator and
Inspector time.
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EFFECTIVE GONO GO ENRICHMENT MEASUREMENTS

Helen M. Hunt
Consuitant; Princeton, New Jersey, USA

1. ADsiract

A simple plumbing bypass modification
would eliminate excessive systematic error
and improve precision for uranium hexafluoride
gas enrichment measurements at centrifuge
enrichment plants having small-diameter
cascade pipes. Present gas enrichment
measurements on lypical small-diameter
product pipes are indeterminate, because
overwheiming systematic errors and large
statistical errors result from the high
deposit-to-gas ratios. The bypass would
essentially eliminate the deposit from
measurements. The intended purpose of go/no
go measurements is to confirm that the
enrichmert of randomiy selected product
streams is €20% The Hexapartite Safeguards
Project participants agreed by consensus in
1883 on the importance of ge/no go
measurements.

& lntroduction

Large-scale commercial enrichment of
uraniurmn by gas centrifuge technology, which is
commerciaily highly sensitive, began and
dramatically expanded in several European
countries during the 1870's. For proprietary
reasons, technology holders had strong
objections to permitting access of IAEA
(International Atomic Energy Agency)
ingpectors into production areas, called
*cascade halls". This resistance constituted a
serious problem in  safeguarding large-scale
gas centrifuge enrichment plants; indeed, for
large-capacily planis measurement
uncertainties Iimplied that materials
gccountancy procedures @alone were not
adeguate to provide assurance that significant
quantities of highly enriched uranium (HEU)
were not being produced.

Consequently, internationa! safeguards
inspectorates (the IAEA and EURATOM) and
technoiogy holoers (Australia, Japan, the
U S.A, and Troika - comprising the F.R.G., the
Netherlands, and the U.K.) engaged in the
Hexapartite Safeguards Project from 1880-82,
which consisted of joint discussions for the
purpese of reaching consensus on elfective and
efficient means for safeguarding commercial
gas centrifuge enrichment plants. Principal
conclusions of the Hexapartite Project and
follow-up discussions, reached by consensus,
were that. (1) In cascade areas there shouid be
limited irequency wunannounced inspections
(LFUA inspections), of short duration, and (2)
Inspectors should have the right to perform
so-called “go/no go® measurements - defined
as fairly quick non-destructive assay
measurements on cascade-to-header product
connection pipes, capable of discriminating
between low enriched and highly enriched
uranium hexafluoride gas in the pipes.

There was Hexapartite Project consensus
that in order to verify absence of production of
HEU it could be necessary to perform go/no go
measurements. Hexapartite Project partici-
pants recognized various possible means of
producing HEU. that would probably not be
detected through LFUA visual inspections. For
example, cascade flows could be adjusted to
yield higher enrichment than declared, batches
couvid be recycled through a unit cascade to
yield progressively higher enrichment, or a
cascade that includes increased separative
capacity added wafter the initial verification
inspections could be dedicated to HEU
production. Since the inspectors must allow
the operator up 1o two hours before gaining
access to a cascade hall, visual evidence such
as portable ieed and withdrawal stations could
be confidently removed from a cascade area
before entry of inspectors. Consideration of
such weaknesses led to Hexapartite Project
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Figure 1. In the two-geomelry techrnique,
two collimators having different relative
efficiencies for detecting U-235 in the gas vs
in the deposit are used separately for obtaining
two distinct measurements on cascade-to-
header product pipes. (Source: reference 2.)
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Figure 2: The set up for X-ray fluorescence
measurements to determine the total uranium
in the gas. The botlom diagram iliustrates the
possibility of detection of uranium K X-rays
emitted from the deposit [following
stimulation by Compton scattered photons of
high enough energy. (Source: reference 7.)

scattered Co-57 photons contribute to the
count). In principle the measurement is
proportional to the total uranium in the gas.
The X-ray fluorescence measurement set-up is
illustrated in Figure 2.

Ire \moact of Deposits on Measyrement Errors

High U-235 deposit-to-gas ratios magnify
the distortion effect on calculated gas
enrichment of any error in the ratio of
collimator deposit efficiencies. Indeed, the
error magnification is proportional to the
deposit, as shown in eguation (A3) in the
appendix. In practice, at the URENCO facility in
the Netheriands, with actual gas enrichment of
about 4% U-235, even carelul selection and
positioning of collimators for application of
the two-geometry method has resulted in
relative errors of +200-300% in caiculated gas
enrichment, for pipes having high wuranium
deposit-to-gas ratio /8/. This corresponds to
an error in calculated gas ennchment of about
£8-12% U-235. With the same deposit, if the
uranium gas were highly enriched rather low
enriched, the systematic error in calculated
gas enrichment would likewise be at least *
B-12% U-235, (as indicated in the appendix).
The presence of systematlic errors that are
typically of roughly this magnitucde obviously
renders discrimination between $£5% and 20%
enriched uranium hexafluoride gas extremely
unreliable.

For situations where the expected
magnitude of relative systematic error is less
than about 100%, further analysis is required.
The calculated gas enrichment can be
expressed in the form

Calc Gas Enr= R -¢R, (1)

where R, and R, are the measured 185.7 keV
count rates for the two geometries and the
coefficients ¢, and ¢, are constants obtained
by dividing formula (A2) in the appendix by
an overall coeflicient for total wuranium
determination with the X-ray fiuorescence
measurement. As shown in formula (A2), the
coefficients are derived from estimated
collimator efficiencies and efficiency ratios.
Estimated efficiencies rather than true
efficiencies are utilized for go/no go
measurements, because true efficiencies are
not independently known by the IAEA, and



having no or very little wramium deposit.
Betwee ' measurements, the gas wouid flow
through the normal pipe. If necessary, bypass
pipes could be ocassionally removed to be
stripped of deposit, to assure that they remain
low-deposit pipes

normal proguc! pipe
4 —1bq
( low-deposit bypass pipe
vaives T vaives
measurement
point
Figure 3. Schematic view of proposed
bypass plumbing modification for

cascade-to-header product pipes; this
modification wouid greatly reduce calibration
and statistical errors, because the bypass pipe
would include very littie uranium deposit.

It is logical to consider whether a bypass
modification for one cascade-to-header
product pipe could be used to obtain accurate
calibrations for all identical
cascade-to-header pipes. This problem is
described in the appendix. An essential issue
is that the literature indicates substantial
uncertainty on the guestion of whether correct
calibration for actual cascade-to-header
product pipes is substantially independent of
possible nonuniformities in actual uranium
deposit. Very limited experiments have
produced conflicting indications /14/. Many
measurements on actual cascade pipes would
be needed to investigate the issue of whether
initially "identical” pipes are really identical
for calibration purposes. Further, it would be
necessary 1o demonstrate that the declared
collimator gas efficiencies ratio is quite
accuratiz--to within 3%. This might pose a
proisies i, bezause in the past discrepancies of
7% and 14% were found between gpas
efficiencies at Aimeic and at the I[AEA
Seibersdorf Test Loop/in addition, in order to
calibrate normal pipes “identical® to the
bypass pipe, it would be necessary for the
length of the measurements to be very long, in
order tc reduce statistical errors to very low
levels. A relevant question is this: To what
extent would the |AEA observe these
verifications and calibrations?
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As outlined earlier, without bypass
constructions, even if systematic errors in the
U-235 measurements were practically
eliminateg, a large proportion of
measurements would take so long (more than
six or eight hours) that the capability of such
measurements to detect rapicly disappearing
evidence of HEU production would be cubious.
There is now no assurance that even diligent
larger-scale research would result in near
elimination of systematic U-235 measurement
errors, even with the use of several bypass
constructions for calibrations. Moreover, the
requisite research (having uncertain resulls)
would take a long time, perhaps years.

Etfective go/no go enrichment
measurements are rendered especially vitai by
the protection pipe deposits would afford in
concealing production of HEU Indeed, if a piant
operator starts HEU production in a cascade
with pipes that already have a moderately
heavy depcsit of low enriched uranium, the
rate of increase of U-235 in the deposit is
siow, because the rate of new deposition is
very slow (roughly a few per cent per year)
/16/. Eventually when the deposil contains
enough U-235 that inspection measurements
might reveal the enrichment of the deposit to
be suspiciously high, the operator can move his
HEU production from that cascade to another
cascade having lower deposit enrichment, and
he can clean out the pipes of the previous HEU
cascade. Thus, in the absence of definitive gas
enrichment measurements on randomly
selected cascade-'~ :pxuer product ;i es, pipe
deposits wo” ssre 0 prevent de. ction of
HEBY 5 irta

£.Conglusion

This paper identifies a practical and highly
effective solution to the lingering important
problem of excessive errors and consequent
indeterminate results in enrichment
measurements on high-deposit small-diameter
cascade-lo-header product pipes in gas
centrituge enrichment plants. The proposed
solution involves a simple bypass plumbing
construction for every cascade-to-header
product pipe. This method would promote the
most effective and efficient international
inspections, because it would minimize the
magnitude of errors and the number of
necessary measurements. Moreover, because



G,= calculated U-235 gas activity assuming
error in ratio of collimator deposit
efficiencies but no other errors in
calibration or measurement

G = actual U-235 gas activity
D « actual U-235 deposit activity

a = relative error in ratio of collimator
deposit efficiencies

k, ¢ are constants for a particular cascade
pipe (or category of identical pipes) and
pair of collimators. These constants
depend on actual collimator
efficiencies, or efficiency ratios. For
examyf '3, for some pipes at the URENCO
plant in the Netherlands, k=-16 and
c~1.3, as caiculated from reference 2,
tables 2 & 3.

When error in the estimated collimator
deposit efficiencies is large, it would
typically cause most of the systematic error in
calculated gas enrichment. In such cases
equation (A3) implies that the systematic
error in calculated gas enrichmert. as
percent U-235, is approximately direct'v
proportional 1. the amount of U-23%
deposit. Equivalently, the relative error in
calculated gas enrichment is directly
proportional to the deposit-to-gas ratio. (In
reality, the uranium deposit builds up very
slowly.) As a realistic example, suppose that
the U-235 deposit-to-gas ratio D/G were 10 if
the uctual gas enrichment were 4%, that a=
$15% and represents the only measurement
error, that k«-1.6 and c=1.3; then
for a fixed U-235 deposit, the error in
calculated gas enrichment would be #8-12%
U-235, independent of the actual gas
enrichment.

If it were demonstrated that in practice
inaccuracies in estimated collimator gas
efficiencies are indeed nearly always small
enough so as not to cause substantial errors in
calculated gas enrichment, then whenever the
gas enrichment is known for a pipe of high or
moderately high U-235 deposit-to-gas ratic,
equations (A1) could be used for calibration.
Specifically, if the estimated pgas efficiencies
€5 and are known to be reasonably accurate,
then knowledge of G would yield & reasonably

accurate value for the calibration coelficient
e e d . the ralio of deposit efficiencies.
indeed,

e R-e.G
ll“ 17 ®g (Ad)

QaJ Rz_ o qG

where we assume thal, by means of very long
measurement times, the count rates R, and R,
do not include significant stalistical errors.

Let us estimate the magnitude of the
relative error in (Ad4), assuming first that
there are no errors in either R, or R, . Let 4,
be the relative error in g /e and let Ag be
the relative error in G. Assume both errors are
fairly small, so that we can omit their product
in estimating the error in (A4). Then the
magnituce of the relative error in (A4) lies
approximately between the magnitudes of the
two values of (A, +44 NeigG)(R;-e55G) for
=12 7  have egle,d = 1.5 and a,,/ed-. 82 for
some high-deposit pipes at Almelo //7/. In this
case, substituting R; = e D + 8,3G, we find that
the magnitude of the relative error in (A4) is
very roughly the absolute value of
1.1(4,+45)(G/D). For example, if be = &, =03,
errors in (A4) are small: for a U-235
deposit-to-gas ratio D/G of 10, the relative
error magnitude is only about .007, while for
D/G = § the relative error magnitude is still
only 2bout .013.

But in  reality, especially for
small-diameter pipes, there could be
significant systematic errors in the count
rates it the measuwrement equipment is
positioned just slightly differently for ‘the
calibration determination than for actual go/no
g0 measurements, The resulling relative
error in (A4) would be greater than the sum of
the magnitudes of the relative errors in R, and
Ry if the two count rate errors have opposite
signs. For example, if the relative errors in R,
and Ry are .01 and -.01, the corresponding error
in (A4) would have magnitude more than .02.
When combined with a relative error magnitude
of .01 attributable to deviations in the
calibration inputs €g . 829 , and in G, the
magnitude of the resulting relative error in
(Ad4) could be more than .03



size at measurement foints to a degree that will permit adequate

M. Monitoring of Sampling Ports, Process Valves, and
Flanges

In corder to preclude or detect production of HEU by a batch
recycling scheme involving misuse of sampling ports, process
valves, and/or flanges, the applicant’s FNMC plan should require
effective monitoring by reliable technical means which accurately
keep track of employee access to these process connection loca-
tioﬁs.

BASIS: Compliance with proposed 10 C.F.R. § 74.33(c) (5) (1)
regquires effective monitoring of all product streams. Production
of HEU by a batch recycling scheme involving introduction of feed
and withdrawal of product through sampling and process valve
ports is a credible scenario in a gas centrifuge enrichment
plant. Misuse of other process valves (not having ports) could
be a2 component of such a scenarie. Onsite production of HEU
could be carried out discretely by as few as one or two produc-
tion employees. For this reason, NRC Draft Regulatory Guide DG~
$002, § 12.2, "Monitoring Program for Clandestine Enrichment
Scenarios," reguires the applicant’s FNMC plan to address, jinter
aliaz, "Sampling ports and freguency of sampling to be used for
monitoring of product streams,"” and "The use of tampet-indicating
seals on process valves and flanges." Use of seals has been only
partly reliable, however, because it has been possible for plant

production perscnnel to remove seals from valve perts -- in crder
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to perform process monitoring -- without promptly replacing seals
in a verifiable manner.

Monitoring of such HEU producticon by human surveillance
would‘not be reliable. It would be difficult to detect and
assure the reporting of small feed and withdrawal containers that
would serve as "possible indicators of unauthorized production."
DG-5002, § 11.3. Hidden in the forest of tens of thousands of
centrifuges, they might not be seen by an individual who walks
the halls. Moreover, individuals walking huge deserted cascade
halls, listening and looking for signs of criminal production
activity, could be in great personal danger if such activity were
discovered. Fearing bodily harm to themselves or loved cones,
cascade hall security guards would be strongly motivated not to
report such anomalies. Online enrichment monitoring to defeat
such a scenarioc would not be practical, because of the very great
number of detectors that would have to be employed.

This scenario could be defeated, however, by the use of
reliable tamper-proofed monitoring devices for sampling ports,
process valves, and flanges. Reliable valve monitors, which
could be used for these process connection locations, are under
development at Sandia National Laboratories and should be avail-
able in 1992-93.°0 with a complete set of tamperproofed monitors
for process connection locations, utilized with authenticated

transmission of data to a central computer, 1t would be a simple

50 Telephone communication: Cecil Sonnier, Sandia National

Laboratories, to Helen M. Hunt, July, 1991.
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matter to reliably keep track of times for employee access to
process connection locations, and to compare cumulative access
times‘with data in the applicant’s FNMC plan.>%

N. Centrifuge Cell Walls

In order to assure that safeguards can be implémented effec-
tively, opague walls around small cells of ccntrifuqes should be
expressly prohibited during CEC’s entire license term.

BASIS: In a recent technical safeguards paper, several Jap-
anese safeguards experts expressed concern that for economic rea-
son;, future cascade designs will incorporate a cell type
arrangement of centrifuges, pursuant to which each cell, contain-
ing a number of centrifuges, woculd be surrounded by an opagque
wall.®? Opague walls would severely reduce the visibility of
centrifuges, thus providing a means to conceal an unauthorized

reconnection of centrifuges.s3 Specifically, centrifuges ini-

51  1a,
52 Hideo Nishimua & Tsuyoshi Okamoto, "Effectiveness of
Safeguards in a Centrifuge Enrichment Plant,” 1990 Institute

of Nuclear Materials Management Proceedings, at 522. Attach-
ment 17.

53 Ié. As noted by Nishimura and Okamoto,

. . . for economic reascns the plant designer [of future gas
centrifuge enrichment plants] is expected to apply a
cell type arrangement to the construction of a cas~
cade, in which one cell ccntains a number of
centrifuges. 1In this case, a cell seems to be a
black box into which an inspector cannot make
access. A built-in arrangement might be technically
possible, by which the piping can be switched from

,/ the normal arrangement to the other withcut being

7 detected.
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matter to reliably keep track of times for employee access to
process connection locatigns, and to compare cumulative access
times with data in th ’f}plicant's FNMC plan.32

N. Centrifuge Cell Walls

In order to assure that safeguards can beiihgicﬁéﬁgia.ettoc-
tively, opague walls around small cells of centrifuges should be
expressly prohibited during CEC’s entire license term.

BASIS: In a recent technical safeguards paper, several Jap-
anese safeguards experts expressed concern that for economic rea-
soné, future cascade designs will incorporate a cell type
arrangement of centrifuges, pursuant to which each cell, contain-
ing 2 number of centrifuges, would be surrounded by an cpague
wall.>? Opague walls would severely reduce the visibility of

centrifuges, thus providing a means to conceal an unauthorized

reconnection of centrifuges.53 Specifically, centrifuges ini-

51 14,
52 Hideo Nishimua & Tsuyoshi Okamoto, "Effectiveness of
Safeguards in a Centrifuge Enrichment Plant,” 1990 Institute

of Nuclear Materials Management Proceedings, at 522. Attach-
ment 17.

53 Id. As noted by Nishimura and Okamoto,

for economic reasons the plant designer (of future gas
centrifuge enrichment plants) is expected to apply a
cell type arrangement to the construction of a cas-
cade, in which one cell contains a number of
centrifuges. 1In this case, 2 cell seems to be a
black box into which an inspector cannot make
access. A built-in arrangement might be technically
possible, by which the piping can be switched from
the normal arrangement to the other without being
detected.
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tially connected entirely in parallel (as part of a stage) could
be reconnected to incorporate series connections. The new
unauﬁporized arrangement would include several enrichment stages.

If such a cell were functionally isolated by closing certain
valves, without detection, it could be used as a clandestine
dedicated HEU cascade. If the cell contained many dozens of
centrifuges, it could incorporate sufficiently many enrichment
stages (15 to 25) to produce 90% enriched uranium without batch
recycling. Even with only a few dozen centrifuges, by batch
rec&clinq the cell could produce a bomb guantity of 90% HEU
within a y ar. Indeed, the capacity of each URENCO TCl2
centrifuge is about 40 kg SWU/year.>® The total capacity of a
cell containing three dozen TC1l2 centrifuges would be about 1,500
kg SWU/year. If low enriched (3%) feed were used, only 40-100 kg
SWU/year (depending on process details) would be needed to pro-
duce a kilogram of 90% HEU. Thus, such a dedicated cell could
clandestinely produce 15-35 kg of 90% HEU per year.

This scenario should be precluded by requiring that
centrifuge cell walls, including supplemental and replacement
walls installed during the life of ¢ CEC, be transparent.

0. Design for eftective/IKEA inspections

Pursuant to the Hexapartite Agreement, the NRC should
reguire that plant harﬁwé}e design in every CEC cascade be con-

/

" 4

P
' 4

54 According to Table 4.3-2 of the CEC SAR, total capacity of

the LES plant would be about 1.5-1.7 million kg SWU/year, and
the plant would contain 40,000 centrifuges; thus, the capacity
of each centrifuge would be about 40 kg SWU/year.
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The HEXAPARTITE project concluded that a

iimited fregquency unannounced access

(LFUa)

ins~

pection should be carried out as a basic safa-

guards approach
plant already in existence
or firmly planned at that time.

in a centrifuge type en-ichment
under construction,
Application of

this approach to a large scale. future commercial

enrichment piant, however,
tigated because the plant will have a
sensitive
non-proliferation viewpoints

should be fully inves~

larger
capability of enriching uranium 235 and have more

information from the commercial and
A methodology for

safeguards design and evaluation was developed
According to this methodology. firstly a mathema-
tical model for the enriching process was estab-
lished and computerized on the basis of published

documents.
lation codes,

Using this centrifuge cascade simu-
operations not related to the HEU

production were analyzed to 2void false alarms,
and theoretically possible scenarios for produ-
cing uranium with a higher enrichment were analy-
zed using a modei cemirifuge enrichment zlant.

Then the major anomalies were indicated
LFUA approach was examined for the plant.

1. INTRODUCTION

and the

A centrifuge enrichment plant consists of a

UFg handiing area and a cascade area
area includes a UF
recovery_eaguipment for
gases. 2z JF5

trifuges at the latter area

The former
gas feed station and the
product and tail UF

is enriched in a2 cascade of cen-
Such centrifuge

technclogy is one of the major technologies used
to produce enriched uranium It so intended. it
(HEV)

It is also an advanced technology which should be
protected against any misuse or prceiiferation be-

coulcd even produce highly enriched uranium

cause 1t includes sensitive information and com=
mercial know-how It is considered., therefore.
that the cascade area 15 an esgecially imoortant

area from the viewpoint of safeguards

it is not easy

to estabiish an effective

and efficient safeguards system for an enrichment

plant
HMEXAPARTITE oroject (1]
conclucded that a
access (LFUA)

that uses such advances technology

The

tackled this groblem and
limited frecuency unannounced
inspection should be carried Out as

2 basic safeguards approach in 2 centrifuge type

enrichment plant already
construction, oOf

in exjstence
firmly planned 2t

that

This LFUA approach might be used for 2

scale. future commercial

enrichment plant

under

time,

large
Ap~

plication of the LFUA approach o suth 3 plant,

however

should be fTilly invest.gated Decause the

plant will have 3 larger capatility of enriching

T Ry
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uranium 235 and have more sensitive information
from the commercial and non-proliferation
viewpoints.

In order to investigate a safeguards ap-
proach for a commercial enrichment plant. the au-
thors have developed a methodology for safeguards
design and evaluation, The first step to be
carried out in this methodology is to have a
mathematical model, which can accurately simulate
a2 dynamic behavior of the enriching process of a
centrifuge cascade, without disclosing sensitive
information. For this purpose the authors deve-
loped such a mathematical model and the corres-
ponding computer codes [2] on the basis of pub-
lished documents [3.4.5] and, using this cen-
trifuge cascade simulation codes, carried out
some demonstration analyses with regard to normal
operations of the plant. [8]

The second step in the methodology is to
devise measures to aveid Talse alarms beforehand
in designing a safeguards approach. In this
context, the methodology proposes to analyze
normal operations including a transient one, as
well as accidental operations such as a mis~-
operation to a valve and a malfunction of a cen-
trifuge, other than the intentional operations
for HEU production., in details enough to dif-
ferentiate faise indications from true anomallies.
Then, the final step is to design a reliable
effective and efficient sgfeguards approach which
could detect the true anomalies without false
decisions.

In this paper, the methodology for safe-
guards design and evaluation, which has Dbeen
outlined above. i3 applied to a3 model centrifuge
piant, Only HEU production scenarios and the
related normal or accidental operations are taken
up. Therefore the cascade area is 3 main con-

cern, Firstly. analyses are carried out cver the
operations not related to the HEU product ~n and
secondly, theoretically possible scera for
progucing uranium with an enrichment hig han
the declared one are analyzed and trne lor

anomal ies are indicated
is examined for the plant

Then the LFUA aopproach

2. MODEL PLANT

As a mocel centrifuge enrichment plant, a
commercial type plant with the capaci‘y of 800
tonSWU/y was designed in accordance with a pro-
cedure presented in the report (2] Charac~-
teristics of the plant are as follows:

- Design characteristics of a UF: gas centrifuge
6

ORI
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Separative power 7 kgSWu/y

Separation factor : .27
Holding time 2 73 sec
Throughput : 0.98 tonU/y

~ Characteristics of a unit cascade

Separative work : 20 tonSWU/y
Enrichmert for feed 10711 &
for product : 3.345 %
- for tail : 0.219 %
Flow rate for feed : 26,18 tonU/y
for product : 4.13 tonl/y
for tail 22. 06 tonl/y

Number of stages for enriching section : 13
for stripping section : 8
- Operation unit and total separative work
One operation unit five unit cascades

= 100 tonSWU/y
The plant : eight operation units
(40 unit cascades) = BOO tonSWU/y

The total number of centrifuges in a unit
cascade is 286% and the number of centrifuges for
each stag? (s illustrated proportionally in a
block size in Fig. 1.

3. PROCESS SIMULATION

A ma‘hematica! model and the corresponding
computer simulation codes were developed as a
tool to analyze a plant operation not related to
HEU production as well as an HEU production sce-
nario in a mode! centrifuge enrichment plant. (2]
This simulation method makes it possibie to simu~
late a transient operation of the cascade by
soiving time-dependent equations with regard to
flow rate and concentration. A change of product
enrichment is precisely calculated taking into
account a change of feed flow rate at each
enriching and stripping stage of cascade. By
assuming side-streams both at enriched and dep-
leted flow paths, the method alsc makes it pos-
sible to simulate a restructured cascade with a
recycle flow between stages or with a connecting
pipe between cascacde headers. Because of this
capability, it becomes possible to anmalyze vari-
ous scenarios of producing MEU.

Two computer codes were developed: CCS-I
and CCE-11 codes. The CCS-] code is a genera-
l1ze¢ computer program to simulate a dynamic be-
havior of a cascade which is under the normal
operation or is engaged in the MEU productior
On tye contrary, the CCS-11 code is used for the
analysis of 2 restructured, hierarchical cascade
Both computer codes solve the same difference

eguations. The eauations, however, are based on
a theory which can be applied to the isotope
separation of binary gas mixtures, Therefore

there is 2 limitation because of the existence of
uranium 234 if it is intended to accurately simu-
late the cascacde that produces HEU with a very
high enrichment

4, OPERATIONS NOT RELATED TO HEU PRODUCTIONM

4.1 False Alarm Possibilities

In the LFUA approach. a product enrichment
is measured at a2 heacder pipe to detect an anomaly
which would indicate an MEU production. The
problem is whether or not the enrichment becomes
higher due to some innocent causes and as 2
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result it is .ecognized as the anomaly. The

following situations should be investigated:

2 Deviations from the normal operation which
include transient operations such as a
start-up. a shut-down and a change of
material with one enrichment to another and
cperations in which the product flow is
recycled due to some safety reasons:

b. Misoperations due to human errors which
include an operation with a reduced or
increased feed flow rate; and

e Malfunctions of equipment, instruments, de-
vices or systems including a mechanical

failure of centrifuges and a power supply
failure.

These operations are discussed below.
4.2 Start-up Operation

Fig. 2 shows the changes of the enrichment
at a product header pipe and the average enrich-
ment, which is the enrichment of the product re-
covered at the cold trap, as well as the accumu-
lated amount of product, &t a start-up cperation
w.ere the feed flow rate is linearly increased
until reaching the designed flow rate at 120
minutes after the feed starts. The product en-
richment reaches its maximum value at 180 minutes
after the start-up and gradually decreases to the
designed one, while the product with higher en-
richment is homogenized at the product cold trap

This fact shows that if an enrichment .oni-
tor for safeguards purposes is designed oniy to
detect an enrichment higher than the declarecd one
at a header pipe, it may produce a false alarm

4.3 Recycled Flnw

Due to the failure of centrifuges in a unit
cascade or other safety reasons, the product flow
might be recycled to their feed stage depending
on the design. Fig. 3 shows, for this case, an
increase in the enrichment at the product header
pipe with the ultimate enrichment being 2.4 times
as much as that of the normal operation. One
major characteristic in this case is that no en-
riched uranium is produced from the process ex-
cept when the cascades are returned to the normal
operation, This case. however, would be very
rare even it it could happen
4.4 A Change of Feed Flow Rate
Due to misoperations or some other reascns
feed flow rate might be changed, |.e. increasec
or decreased. {f the feed flow rate is in-
creased, then the product enrichment s Jecreased
and the amount of product is enlarged On the
contrary. 1f the feed fiow rate (s decreases the
enrichment is increased and the amount 13 re-
duced. The maximum enrichment the progduct
reaches s about 4% The characteristic of this
operation 1s that the situation is returned to
the normal one sooner or |later because the
process indicator installed shows an abnormal
flow rate which results in an action of the
operator for remedies of the process

45 Other Operations
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Feed material may be changed from natural
uranium to the uranium recovered from spent fuel.
If the feed flow rate is not changed the product
enrichment gradually increases until reaching a
new ecullibrium

Other operations to be considered are shut-
down operation, centrifuge failure and power
failure. These operations do not ahow any
increase of the product enrichment.

& OPERATIONS RELATED TO MEU PRODUCTION
§ 1 Technical Means for HEU Production

The followings are the well-recognized
technical means for the production of enriched
uranium with an enrichment higher than the
declared one when the facility eauipment declared
as oniy for a peaceful purpose is used:

(1) To change the piping arrangement within/
between cascades including the construction
of a hierarchical cascade or a cascade with
more stages and the setting up of a reflux
path for recycling the gas flow,

(2) To refeed the product to the cascacde,

(3) To manipulate the feed flow rate, . e de-
crease it or make it pulsate, and

(4) To change the parameters affecting the
secarative work, such as the cut and the
rotating speed of a centrifuge, including
the replacement of the centrifuge by an
advanced one

These technical means are discussed in the
following subsections.

€ 2 Changes of the Piping Arrangement

A typical means to produce HEU by changing
the piping arrangement is to construct a hjer-
archical cascade by connecting a product header
lirne of a2 group of unit cascades with a feeding
|ine of another group of unit cascades. By doing
so, the product from the lower group ¢f cascades
is further enriched in the upper group of cas-
cades An example is a hierarchical cascade
which consists of seven operaticnal units for the
lower group of cascades ang cne operational unit
for the upper group Of cascaces in a start-ve
cperation of this cascacde, the average product
enr chment reaches a value ‘ar larger than 20% at
ite pesk and the significant amount of HEU, i.e
25 ¥g-U235 contained in WEU with more than 20%
enr chment, could be accumulated in about 50
hours after the start-up

It is technically sessible to construct a
new cascade that can produce HEU as a product Dy
completely changing the piging arrangement The
time reguired to accumulate the significant
amounrt of HEU becomes shorter than in the case of
the hierarchical cascade Technical cifficulties
ccompanied with this technical means. however,
would be much greater

1¥ a part of 2 product flow from a stage is
rec,cled to a lower stage through a side line
the proguct enrichment at the top stage becomes
higher A special case in which all of the

product flow f the top stage is led to the
feed stage has been discussed in the section 4.3
and the result is that the product enrichment may
reach 2.4 times as |large as the designed en-
richment at its maximum |f the recycle line is
closed and the product line is opened to recovery
process, a product with higher enrichment is
obtained. The product enrichment, however, will
soon decrease because the process returns to the
normal operation. Therefore the procedure must
be repeated again if a product with the same
level of enrichment is to be produced.

Major characteristic of the three technical
means mentioned above is that the changes of
piping arrangement would need tremendous efforts
in completely removing U'G gas from the process,
shutting down the centrifuges, reversing the
pressure to normal. dismantiing the piping system
and replacing it by a new one., vacuuming the
process, starting up the centrifuges and feeding
the gas to the system If the piping arrangement
is returned back to the normal arrangement in
order to avoid the detection of such changes, the
same procedure should be repeated again. All of
these events are recognized as anomalies. An-
other characteristic is that if the extent to
which the piping arrangement is changed is
limited to a small area, it needs much time to
produce the significant amount of HEU although
the efforts are reduced.

€. 3 Refeeding the Product

it would be the easiest scenario to use the
product as a feed to obtain much higher enrich-
ment, |f the flow rate is fixed to the designed
one, the enrichment obtained as a product gradu-
ally increases after a feec of low enriched prod-
uct starts and reaches about I5N at the second
cycle and becomes far greater than 20% at the
third cycle. Maior anomaly is uranium with a
higher enrichment in the header pipes for feed
and product.

§ 4 Reduced Feed Flow and a Periodic Cycled
Operation

As discussed in the section 4.4, reduced
teed flow produtes a8 higher enrichment but it is
slightly higher than the designed enrichment

As discussed in the section 4. 2. the start-
up operation proguces uranium with an enrichment
higher than the declared one as a transient
phenomenon. One of the potential technical means
to produce MEU is to use this fact more system-
aticaslly. i.e to change the fees flow rate peri-
odically An example is that the feed flow rate
is linearly increased from zera to the gesigned
flow rate. then linearly decreased to zero and is
kept to zero for some time and the whole scheme
is repeated. It is shown that the average en-
richment becomes the highest in the first cycle
gradually decreases in the following cycles ap-
proaching to the designed enr.chment This means
that when the feeding cycle is repeated the feed
flow rate becomes larger than the withdrawal flow
rate (product plus taill resulting in the gradual
increase of the total inlet flow rate over the
cascade and conseguently reducing the average en-
richment of the product. It 1s said that the




characteristics of this scen. J heavily depend
on the feed flow rate pattern and the number of
feed cycles. There may be an optimal combination
of these two parameters.

5.5 Changes of the Cut and the Rotating Speed of
a Centrifuge

One of the methods to change the separative
power is to change the cut of the centrifuges
from the designed one to another at all stages or
at a part of them Fig. 4 gives a result of the
analysis with regard to the effect of a change of
the cut on the product enrichment. In general.
the product enrichment becomes higher if a value
of the cut decreases. This tendency is specifi-
cally intensified i1f the cut is changed only at
the enriching section. Since the amount of prod-
uct decreases in accordance with the decrease of
2 value of the cut, it is natural to consider
that there is an optimal point from the viewpoint
of a diverter. There is, however, a technical
difficulty in setting up the cut at a proper
value. On top of that, HEU could not be produced
only by manipulating the cut because the produc-
tivity becomes low if a higher enrichment is at-
tempted to obtain. A specific anomaly is a big
change in the inlet flow at a cascade stage even
if the feed flow rate to the cascade Iis not
altered

If the rotating speed of a centrifuge is
increased, the product enrichment is enhanced,
but the safety would be greatly deterjorated A
specific anomaly is an increase in the electric
power consumption. It the current centrifuge is
replaced by an advanced one, higher enrichment is
obtained as a procuct Efforts needed for the
replacement, however, might be at the same level
as that of the changes of piping arrangement

5.6 A Combined Scenario

If more than one technical means are
simultanecusly applied for the production of HEU,
the time to be reauired for the accumulation of
the significant amount of MEU may be reduced An
example is a scenarido combining the refeeding of
product with the pulsation of feed flow rate. In
this case i1t is sufficient to refeed the product
only once to obtain more than 20% enrichment

6. SAFEGUARDS APPROACH

1f activities aimed at procducing HEU would
take place, they create anomalies depending “n
the scenarid adopted., for example: the feed flow
rate is changed. the total inlet flow rate which
is the sum of feed flow rates at all stages is
changed: the enrichment of product or both of
procduct and feed are changed: the sizZe ano weight
of 2 feed cylindsr 1s not the same as a usual
one: radiation background in the cascade area is
increased: radiation background outside the Ccas-
cade area is intensified. adcitional equipment s
installed for a feed cf low enriched uranium
(LEV) anc recoveries of HEU and/or the tail with
rather 3 high enrichment: there sxist sbnormal
arrangements of piping between centrifuges/head-
ers of cascades and atnormal sou.ds in the cas-
cade hall. separative work s increased: the
eiectric power consumed IS increased. and the
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total working rs are substantially increased

Places of anomalies and/or places for their
detection are as follows: headers of feed
product and/or tail: piping between cascades. the
cascade hail: an inlet flow path at an arbitrary
stage of a cascade: the autoclave station at the
feed line: sampling lines at the process: UFB
handling facility: feed/product storage area;
control room: and operational record and account~
ing record and report.

Taking intc account the detection measures
against each anomaly generated by each of the HEU
production scenarios. a potential safeguards ap-
proach can be established The LFUA approach was
agreed as an effective and efficient safeguards
approach in the HEXAPARTITE project. This ap-
proach could be a favorable one for a future com-
mercial enrichment plant because it can detect an
HEU production by a non-destructive assay (NDA)
at the product header pipe if the HEU production
is attempted without any changes of the piping
arrangement and because it can detect changes of
the piping arrangement by visiting the cascade
hall 1t such changes are attempted. A few points
to be considered are as follows:

As discussed in the section 4, some anom-
alies may be generated by a normal, transient op-
eration or a misoperation. Uranium with an en-
richment higher than the designed one may be
produced as a result of such operations. This
fact should be taken into account if the product
enrichment |s continuously monitored using NDA at
the product heacder pipe, and the anomaly should
be carefully analyzed so as to distinguish a
false anomaly from a2 true one caused by an
intentional activity for HEU production. On the
other hand, if the approach only permits the en-
richment measurements at a time when an inspector
visits the plant. the inspector could avoid a
period of transient operation for his NDA meas-
urements. In this case. however, the timing of
the plant visits by inspectors would be a crucial
parameter

Frequencies and timing of the visits by
Iinspectlors depend on the time required for the
accumulation of the significant amount of HEU ang
for the preparation for and concealment of this
accumulation, The theoretical approach discussed
in this paper can predict the time for the accu-
muiation, but It s dg:fficult to estimate the
time for preparation and concealment. Appiying
some (/S gevices or racdiation monitors would be 2
possible sclut:on to avoid frequent wvisits from
inspectors

7. DISCUSSION

In order to avoid the disclosure of sensi-
tive nformat:on. rather 3 Cactious approach has
been adogted In this paper Further discussions
on this agproach are as follows

la) A mathematical model to describe the pro-
cess has been developed on the basis of
published theories and data, without (n-
cluding classified information. Such a
model woulg contribute not only to provide
the inspectorates with a tool to analyze



the process but also to p ~vide the public
with transparency on a it in which an
advanced technology 1s useu:

(&) [f there are technical parameters that can
be easily modified degcencing on the prog-
ress of development of technoiogies. a sen-
sitivity analysis should be carried out to
evaluate the effect of such progress on the
safeguards approach/procedure to be adopted
and, if appropriate, to modify them.

(c) If appropriate. experts from the countries
of technology hoiders could guarantee the
degree of accuracy of the model: and

(EH Reliable, effective and efficient safe-
guards could be designed using such model.

A centrifuge in a future commercial enrich-~
ment plant will have a greater separative power,
which brings in the following effects: since the
numbers of stages and centrifuges in a unit cas-
cade are reduced. the total length of pipes is
shortened resulting in a recuced effort for the
changes of piping arrangement: in-process inven-
tory of UF5 gas in a centrifuge reduces and elec~
tric power consumption also decreases: and since
the cascade would need maintenance, workers will
enter into the cascade hal! and work there. An-
other effect is that for eccnomical reasons the
plant designer is expected to aoply a ceil type
arrangement to the construction of cascade, In
which one cell contains a number of centrifuges.
in this case a cell seems to be a black box into
which an inspector cannot make access. A built-
in arrangement might be technically possible, by
which the piping can be switches from the normal
arrangement to the other without being detected

There are other parameters that affect the
safeguards for the future commercial enrichment
plant. These are the enrichment of product ura-
nium and the sizes of a unit cascade and the
plant A variety of enri.chments would be re-
quired, which would necessitate a more careful
analysis for safeguarcs design On the other
hand, the size of a unit cascade would be decided
on the basis of operationa! and economicai re-
Quirere. *s and the size of the plant., which could
be expanc 0 with relative easiness (T needs
ar i se woui i depend on a predicted balance be~
tween supp'y and demand for the future

8. CONCLUDING REMARKS
In designing a safeguards aporoach for a

nut lear plant In which an ac.anced technoiggy IS

-~

) »

ed, there are ¢difficuities because sensitive
formation might not be gdisciosed Lack of key
tnformation could lead to low transparency on the
piant and t¢ low reliability 1n the sateguards
including possible mis jucgements In conducting
safeguards activities in praer to solve this
problem the authors have develoced a methodology

in which 2 mathematical moce! tc cescribe the key
process should be develaped first., wunintentional
and intentional operations of the process are to

be aralyzed using thics mocdel. and a reliable,
effective and efficient safeguards acproach
should be established taking iIntg ons.ideration

both anomalies generated by unintentional and
intentional operations

This methodology has been applied to 2
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mode! centrifug enrichment plant with 2 com-
mercial size. mathematical model that can
simulate a dynamical behavior of cascades has
been developed. Transient operations and poten-
tial misoperations have been analyzed as well as
technical means to produce uranium with a higher
enrichment than the declared one. Then the LFUA
approach has been examined. The mathematical
mode)l, which has been developed, is a relatively
simple one but it has a capability of analyzing a
variety of cascades aimed at HKEU production. in
order to enhance this capability, however., the
following points should be investigated:

(1) To incorporate the mathematical model inte
2 whole system that has the capability of
simulating flows and inventories of feed,
product and tajil along with their corres-
ponding enrichments all over the plant.

{2) To develop a caiculation method that can
predict as precisely as possible 3 rela-
tionship between the feed flow to a cen-
trifuge and the separative power especially
in a case of small flow rate, although it
would be difficult to theoretically predict
such relationship because ¢0f a complex gas
dynam.cs.

Although the analyses of unintentional and
intentional operations are not necessarily thor-
ough, ocur results indicate that the transient
phenomenon accompanied with normal process ope-
rations or misoperations should be taken into
account when an alarm jeve| is ser up to detect
an anomaly in an enrichment measurement at a cas-
cade header. It is noted, however, that the
alarm level could be set to be low if the anom-
alies, which may be generated as a result, are
easily resclved
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tially connected entirely in parallel (as part of a stage) could
be reconnected to incorporate series connections. Thg new
unaugborized arrangement would include several eq;iéhment stages.

If such a cell were functionally isclated bf closing certain
valves, without detection, it could be used as a clandestine
dedicated HEU cascade. If the cell contained many dozens of
centrifuges, it could incorporate sufficiently many enrichment
stages (15 to 25) to produce 90% enriched uranium without batch
recycling. Even with only a few dozen centrifuges, by batch
rec}cling the cell could produée a bomb guantity of 90% HEU
within a year. 1In..ed, the capacity of each URENCO TCl2
centrifuge is about 40 kg swv/year.54 The total capacity of a
cell containing three dozen TCl2 centrifuges would be about 1,500
kg SWU/year. If low enriched (3%) feed were used, only 40-100 kg
SWU/year (depending on process details) would be needed to pro-
duce a kilogram of 90% HEU. Thus, such a dedicated cell could
clandestinely produce 15-35 kg of 90% HEU per year.

This scenario should be precluded by requiring that
centrifuge cell walls, including supplemental and replacement
walls installed during the life of the CEC, be transparent.

0. Design for effective IAEA inspections

Pursuant to the Hexapartite Agreement, the NRC should

require that plant hardware design in every CEC cascade be coh-

4 According to Table 4.3-2 of the CEC SAR, total capacity of

the LES plant would be about 1.5-1.7 million kg SWU/year, and
the plant would contain 40,000 centrifuges; thus, the capacity
of each centrifuge would be about 40 kg SWU/year.
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ducive to effective online gas enrichment monitoring by the
International Atomic Energy Agency (IAEA).

BASIS: The United States has agreed to inspections by the
IAEA on its commercial nuclear facilities. See 10 C.F.R. Part
75. In the early 1980‘s, the United States, along with Austra-
lia, Japan, Germany, the Netherlands, and the United Kingdom,
participated with EURATOM and the IAEA in the international
"Hexapartite Safeguards Project," for the purpose of reaching
consensus on effective and efficient means for international
saféquarding of commercial gas centrifuge plants, in a manner
protective of licensees’ proprietary information regarding pro-
duction technology. The participants agreed that visual inspec~-
tions alone were insufficient to detect HEU production; and that
online enrichment measurements, capable of discriminating between
low enriched and highly enriched uranium hexafluoride gas in the
pipes, are necessary to verify that no HEU is produced.ss As
described in Contention L, effective online enrichment monitoring
(over the life of the enrichment eguipment) reguires that pipe
sections at measurement points have a minimum inner diameter of
110 mm or greater, depending on gas pressure. This hardware
specification, and any other hardware design features necessary
to the implementation of effective and efficient IAEA safeguards,

should be mandated by the NRC.

5 D.W. Swindle, "Realities of Verifying the Absence of Highly

Enriched Uranium (HEU) in Gas Centrifuge Enrichment Plants,"
paper presented at the 1990 March Meeting of the American

Physical Society. Attachment 18. See also Hunt, Attachment
16.
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REALITIES OF VERIFYING THE ABSENCE OF HIGHLY ENRICHED URANIUM (HEU)
IN GAS CENTRIFUGE ENRICHMENT PLANTS*

D. W. Swindle
Martin Marietta Energy Systems, Inc., Oak Ridge, Tennesseel

ABSTRACT

Over a two and one-half year period beginning in 1981, representatives
of six countries (United States, United Kingdom, Federal Republic of
Germany, Australia, The Netherlands, and Japan) and the {nspectorate
organizations of the International Atomic Energy Agency and EURATOM devel-
oped and agreed to a technically sound approach for verifying the absence
of highly enriched uranium (HEU) in gas centrifuge enrrichment plants.
This effort, known as the Hexapartite Safeguards Project (HSP), led to the
first international concensus on techniques and requirements for effective
verification of the absence of weapons-grade nuclear materials production.
Since that agreement, research and development has continued on the
radiation detection technology-based technique that technically confirms
the HSP goal s achievable. However, the realities of achieving the HSP
goal of effective technical verification have not yet been fully
attained. Issues such as design and operating conditions unique to each
gas centrifuge plant, concern about the potential for sensitive tech-
nology disclosures, and on-site support requirements have hindered full
implementation and operator support of the HSP agreement. In future arms
control treaties that may iimit or monitor fissile material production,
the negotiators must recognize and account for the realities and prac-
ticalities in verifying the absence of HEU production. This paper will
describe the experiences and realities of trying to achieve the goal of

developing and implementing an effective approach for verifying the
absence of HEU production.

*This paper has been authored by a contractor of the U.S. Government
under contract No. DE-AC05-840R24100. Accordingly, the U.S. Government
retains nonexclusive, royalty-free license on and to any copyright that
may cover this publication.

TOperating contractor of the Oak Ridge Nationa) Laboratory, the Qak
Ridge Gaseous Diffusion Plant, the Y-12 Plant, and the Paducah Gaseous
Diffusion Plant for the U.S. Department of Energy.



INTRODUCTION

Over a two and one-half year period beginning in 1981, representatives
from six countries, which included the United States, United Kingdom,
Federal Republic of Germany, Australia, The Netherlands, and Japan,
together with the inspectorate o~~anizations of the International Atomic
Energy Agency (IAEA) and EURATO' ceveloped and agreed to a technically
sound and effective approach for verifying the absence of highly enriched
uranium (HEU) in gas centrifuge enrichment plants. This effort, known as
the *(xapartite Safeguards Project (HSP), led to the first international
concensus on techniques and requirements for effective verification of
the absence of weapons-grade nuclear materials production. Since that
agreemant, research and development has continued on the radiation detec-
tion technology-based technique that technically confirms the HSP goals
are achievable. Issues such as design and operating conditions unique to
each gas centrifuge plant, concern about the potential for sensitive
technology disclosures, and on-site support requirements have hindered
full implementation and operator support of agreements reached during the
HSP negotiations. In future arms control treaties that may 1imit or
monitor fissile material production, negotiators must recognize and
account for these realities and practicalities in verifying the absence
of HEU production.

In this puper, the experience and realities of trying to achieve the
goal of developing and implementing an effective approach for verifying
the absence of HEU production will be discussed. Addressed first wil] be
some background information that includes a description of c(he avail-
ability of uranium enrichment technology, the technology's appropriate-
nezs for HEU production, and a summary of U.S. and international efforts
to date on deveioping an effective verification approach. Following the
discussion of background information, specific details of the verifica-
tion appreach will be described including functional descriptions of the
verification activities and tne technologies used in the verificatio
approach. Practical aspects of implementing the agreed-to verificatic
approach will then be summarized, followed by a current report on the
status of the impiementation effort in countries that currently have gas

centrifuge plants subject to the finternationally agreed-to veiification
approach.

BACKGROUND

In order to understand the difficulties as well as the practicalities
of verifying that a gas centrifuce plant 1s not producing HEU, 1t 1s
important to first put into perspective doth the availability of uranium
enrichment technologies and the attractiveness of the gas centrifuge
technology in enriched uranium production. Currently, there are thirteen
countries which have openly acknowledged that the; have operating uranium
enrichment production or pilot plants or are conducting uranium {sotope
separation research. These countries are Argentina, Brazil, China,
Federal Republic of Germany, France, India, Japan, Tne Netherlands,
Pakistan, South Africa, U.S.S.R., United Kingdom, and the United States.

Of these thirteen countries, nine operate gas centrifuge facilities, five



operate gaseous diffusion facilities, five are nuclear weapons states,
five have not yet signed the nuclear nonproliferation treaty (NPT), eight
are actively pursuing the development of laser 1sotope separation tech-
nology, and two of these countries are developing ion or chemical enrich-
ment technology for uranium isoiope separation. As {llustrated by these
statistics, the predominant separation technology that has been adopted
by the countries identified 1s the gas centrifuge.

Gas centrifuge technology has emerged as the uranium 1sotope tech-
nology ef chofce. Why? First, it 1s 1deally suited for uranium isotope
separation and consequently HEU production. The gas centrifuge tech-
nology has a high separation fuctor. This high separation factor, using
typical values, implies thit the uranium hexafluoride (UF,) produced as
product from the gas centrifuge is at least 20% richer in ??*y isotope
contained than the feed UF, originally input to the gas centrifuge. By
comparison, in a gaseous diffusion converter, the product 1is generally
Tess than 1% richer in ***U {sotope than its feed material per separation
unft. Gas centrifuges also have a small in-process uranium inventory
that makes them an attractive choice for uranium isotope separation. By
comparison, the in-process cascade inventory in a 1000 tonne separative
work unit (SWU) per year gas centrifuge plant is on the order of about
0.2 tonne of uranium as gaseous UF, as compared with several hundred tons
of UF, inventory per 1000 tonne SWU/year gaseous diffusion plant. This
is very important both in terms of economic investment in the facility as
well as addressing the concern of nuclear criticality when producing HEU.
Another factor important to the technology of choice selection is that
gas centrifuges have a short equilibrium time. This is particularly
important in HEU production in that the time required for the separation
process to reach equilibrium and therefore produce the desired product
assay is relatively short. Gas centrifuge equilibrium can be reached in
about one day for an 1deal HEU cascade in contrast to several months for
HEU production equilibrium 1n a gaseous diffusion cascade or several
years for chemical exchange processes. Another factor that makes gas
centrifuges attractive for uranium isotope production i1s that gas centri-
fuges have low energy consumption rates. Typically, a gas centrifuge
will consume ~100 kWh/SWU, which 1s equivalent to about 3% or 4% of the
electrical energy consumed per SWU produced by a gaseous diffusion
facility.

In understanding why gas centrifuge technology has emerged as the
uranium fsotope separation technology of choice in the 20th century, one
must also recognize that most of the basic materials and technology
required are currently avallable to moderately developed countries. In
addition, 1t 1s recognized that the engineering or technical complexity
of this technology 1s “moderate” 4n comparison to the technical
compiexity of the laser isotope separation process which {avoives many
more scientific disciplines, as well as engineering details, to work out
complex thermodynamics, operations, and materials compatability needs.
Finally, ga: centrifuge technology can be deployed 1in small-scale
operating uniis that can be expanded over time as capacity needs change
using add-on modules.

‘
L3
:
s
-
f;.
4
¥
i
!
:



A view of the gas centrifuges located at the Almelo Gaseous
Centrifuge Enrichment Plant in The Netherlands 1s shown in Fig. 1.

The U.S. efforts to ensure that an effective regime for verifying
the absence of HEU production in gas centrifuge enrichment plants began
for _international safeguards purposes in 1978. At that time, the U.S.
Enrichment Safeguards Program was established. This multiorganizational
policy, programmatic, and technical group invoived many U.S. Government
agencies, including the U.S. Department of Energy, the Arms Control and
Disarmament Agency, the U.S. Department of State, and five U.S.
Department of Energy contractors working as a team to solve the
conflicting and contrasting policy, programmatic, and technical {ssues.
The purpose of the U.S. Enrichment Safeguards Program was to design,
develop, evaluate, and implement an effective international safeguards
verification approach in gas centrifuge enrichment plants. This program
was active was from 1978 to 1985, which corresponded to the design and
construction period for the Portsmouth Gas Centrifuge Enrichment Plant
located in Portsmouth, Ohio. The direct funding for the U.S. Enrichment
Safeguards Program for Department of Energy contractors during this
period exceeded $21 million. The cost excluded U.S. Government Agency
costs.

Serifous international efforts to ¢ tablish an effective regime for
verifying the absence of HEU produc:ion in gas centrifuge enrichment
plants began in 1880. This serfous effort resulted in the establishment
of the HSP which was started in November 1980 and concluded in 1983. The
participants in the HSP included Australia, Federal Republic of Germany,
Japan, The Netherlands, United Kingdom, and the United States and the
inspectorates of the IAEA and EURATOM. The goal of the HSP that was born
with a sense of cooperation and urgency was "...to develop, within two
years, an adequate technical basis of technical experience and infor-
mation which can be used by the IAEA, EURATOM, and the State involved in
the evaluation of various safeguards approaches and the possible develop-
ment of arrangements for the direct implementation for an effective and
efficient safeguards system to specific facilities.”

In undertaking this goal, the participants recognized four objec-
tives that had to be achieved and balanced to develop an effective veri-
fication strategy approach for verifying the absence of HEU 1in gas
centrifuge plants. These objectives are:

1. Maximize safeguards (verification) effectiveness,

2. Minimize the risk of acquiring sensitive information and technology
by the inspectorate,

3. Minimize the 1intrusiveness and cost to facility operators, and

4. Minimize inspectorate resource requirements to carry out the verifi-
cation.

The primary assessment resulting from the HSP was a political con-
sensus that the detection of HEU production was of greater relevance than
the detection of low enriched uranium (LEU) diversion. The key conclu-
sions agreed to and adopted in the HSP included the following:
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1. Inspector access to cascades halls of the gas centrifuge enrichment
piants must be among the safeguards measures,

2. Technology holders agreed that 1t was necessary to adopt the

"limited-frequency unannounced-access® (LFUA) strategy concept

(1.e., on-site inspections of 1imited frequency and duration without

prior announcement) in order to have an effective

inspection/verification regime,

3. These LFUA inspections would neéd to occur randomly between four to
twelve times per year for facilities up to 1000 tonne SWU/year to
achieve a high degree of assurance that there was an absence of HEU
production.

4. For routine inspections that did not involve cascade hall access,
inspection frequencies btetween 12 and 15 times a year for facilities
up to 1000 tonne SWU/year would be necessary.

The HSP participants also acknowledged that the LFUA inspections
could occur during the routine inspection of the plants. It was agreed,
however, that the plant operator would have to provide access to the
cascade halls at his site within 2 h of the request for access to conduct
an LFUA inspection. This 2-h timeframe was considered necessary to give
the operator sufficient time to take steps to ensure that no sensitive
information could be obtained 1inadvertently by the inspectorate when
inside the cascade hall. This 2-h timeframe also was considered the
1imit whereby there would not be sufficient time for the operator to
remove all evidence of any 11legal activity without a high probability of
being detected.

DESCRIPTION OF THE VERIFICATION APPROACH

Components of the gas centrifuge technology verification approach
that has been internationally adopted include two very {inportant elements:
nuclear materials accountability verifications and LFUA strategy inspec-
tions. The purpose of nuclear materials accountability verifications are
to verify the absence of LEU diversion by verifying nuclear material
flows and inventories normally associated with routine operation of a LEU
production facility. The purpose of LFUA strategy inspections, as agreed
to in the HSP, {s to verify the absence of HEU production by conducting
nondestructive assay (NDA) measurements and visual inspections inside the
gas centrifuge plants cascade halls. Because the key focus of this paper
is on verifying the absence of HEU production, 1 will focus the remaining
aspects of this discussion strictly on those aspects of the LFUA strategy
inspections important in verifying the absence of HEU production.

The function of the cascade area or LFUA verification activities are
simply to verify operations as declared and to verify that the design of
the plant as declared by the State or facility operator 1s as stated.
In verifying operations as declared, the inspectorate is verifying with
high statistical confidence, that al) nuclear materials flows and opera-
tions are as declared and that the plant 1s in fact only producing LEU
for civil purposes. Also in verifying plant designs as declared, the
inspectorate 1s confirming that the cascades, which are the basic
operating units of the gas centrifuge plants, are connected as so stated
and that any sampiing points where nuclear material could be introduced
or withdrawn from the cascades are also as declared.



HSP verification activities 4include visual observations, NDA
measurements, sampling and use of tamper-indicating seals. The NDA

measurements conducted inside the cascade halls have become known as LFUA

strategy cascade header pipe measurements because the NDA measurements
are conducted on the main header pipes that supply UF, feed and withdraw
UF, product and tails from the cascades.

During visval observation inside cascade areas, the finspectorate 1is
conducting visual checks of safeguards-relevant plant features. The
function of this activity 1s to visually verify the process operations as
declared and to verify design information as provided to the inspec-
torate.

In Fig. 2, the centrifuge cascades located at the Gronau, Federal
Republic of Germany gas centrifuge enrichment plant, you can see the
repetitiveness of the pipe work, the uniform engineering, and the many
hundreds of identical gas c2ntrifuge machines that are interconnected to
make up the basic operating unit or cascade in the gas centrifuge facil-
fty. This visual inspection process relies on "transparency" of the
facility. During visual verifications, the "transparency” of the centri-
fuge plant {s readily evident and any discrepancies that might exist due
to changes in interconnections that might be indicative of HEU production
would be detectable.

The second component of verification activities inside the cascade
hall involves LFUA strategy NDA cascade header pipe measurements. These
measurements involve gamma ray measurements on individual cascade header
pipes using portable radiation detection equipment. The objective is to
statistically confirm the absence of HEU in the process gas flowing
through the piping in an operating facility. This measurement approach
1s based on 2 two-phase measurement technique. The Phase 1 measurement
is a passive gamma ray measurement of the total *?*U signal using a wide
collimated geometry. The Phase 2 measurement is an X-ray fluorescence
(XRF) measurement of the total uranium concentration contained in the gas
and a simultaneous measurement of the total ?°*U signal under a highly
collimated geometry. The two measurements of 185.7 KeV gamma rays from
the *?*U using the two geometries determine the amount of ***U present
only in the gas phase. The ratio of the gas-only *2*U signal to the gas-
only total uranfum signal results in a pressure- and deposit-independent
measure of the UF, gas enrichment.

The detection equipment used for the c.scade header pipe measure-
ments 1s shown in Fig. 3. This equipment cinsists of (1) a2 portable
high-purity cermanium (KPGe) detector, (2) a portable battery-powered
multichannel analyzer, and (3) an XRF source holder-source collimator
that has been designed and/or medified for specific pipe sizes. The por-
table detector used to measure the gamma ray and X-ray emissions from the
header pipes can be stored at room temperature and only requires i1iquid
nitrogen cooling immediately prior to and during operation. The detector
has been specially designed to include an internal graded back shield and
an external graded collimator fabricated of tungsten and copper which is
intrinsincally mounted on the detector to reduce extraneous background
neise. The end of the external collimator 1s contoured to fit flush
against the heacer pipe and can be rotated to interface with either a
horizontal or a vertical pipe. The multichannel analyzer has built-in
decision analysis firmware that guides the user through the measurement
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procedure, accumulates data from the detector, and provides on-the-spot
analysis of the data. Besides numerous premeasurement and post-
measurement activities, the intent of this highly automated approach is
to make a go/no-go determination as to whether or not the process gas 1s
above an agreed-to threshold (i.e., >20% contained *3%y),

" The third verification activity inside the casrade hall 1includes
sampling. In this activity, gas samples of UF, may be taken directly
from the cascades or from vessels or pipes directly connected to and tra-
ceable from the cascades. The function of this sampling is to verify
with high statistical certainty, the presence of LEU in the process gas
at the time the sampie was taken. The operator has a major concern with
sampling; sampling can fintroduce 1ight gases during the operation of
making a physical connection to the cascade and thus increases the risk
of disrupting or damaging process op* ations. Sampling has not been
agreed to as a routine inspection measu °r It has been acknowledged as
necessary for clarification and/or reselution of anomalies that may be
indicated during the visual inspections or the NDA cascade header pipe
measurements.

The fourth activity that could be conducted during verification
inspection inside cascade halls involves the application, verification,
and placement of tamper-indicating seals on selected process piping
valves and flanges, as well as any inspection equipment that 1s left
unattended in the cascade hall area for longer term monitoring activities.
The function of the placement of these tamper-indicating seals is for the
inspectorate to maintain continuity of knowledge with respect to the sta-
tus of the process system and/or his verification equipment's status.
This can be particularly useful during plant commissioning and decom-
missfoning activities where changes from steady-state operations are very
common and the fintroduction of new UF, feed materfal as well as the

withdrawal of UF, could in fact be indicators associated with HEU produc-
tion. '

PRACTICAL ASPECTS OF IMPLEMENTING A VERIFICATION APPROACH

There are several practical considerations that have to be recognized
by the inspectorate when considering implementing a verification approach
to verify the absence of HEU. Our experience to date has shown that
cooperation between the host State and facility operator with the inspec-
torate organization 1s essential for successful implementation and high
effectiveness in verifying the absence of HEU. As described below, the
cooperation is absolutely essential because the operator has many advan-
tages over the inspectorate as a possible diverter or producer of HEU.
In additfon, 1t 1s also importar to have a detailed working knowledge of
the design anc operating parame . -5 of the faciiity. In the case of JAEA
safeguards, these details and «;' -ating parameters would be provided by
the facility operator during e development of a design information
gquestionnaire where steady-state operation parameters and design details
(1.e., as-built conditions) are shared in a confidentia)l manner with the
inspecting authority. A third practical aspect of implementing an effec-
tive verification approach is the practicality of having “unannounced"
verification inspections. The LFUA verification approach, which has been
agreed to as both politcally and technically, requires the adoption and
implementation of “unan..ounced" inspections so as not to give an operator



sufficient time to disconnect any process equipment that may be in use
for HEU production or to remove evidence of his 1llegal activity. The
conditions agreed to in the HSP were that within 24 h of arriving in the
host country, an inspector must be able to exercise the option of con-
ducting an LFUA measurement. These 24 hours are important since any
residual evidence of HEU production remaining in the plant decays to
undetectable 1imits in about 24 hours. The 1ssue here can be summarized
as follows: as soon as an inspector arrives at an immigration point in a
country, the practicality of traveling to the plant site and obtaining
sccess within in the 24-h 1imit 1s difficult, 1f not {impossible to
achieve on an unannounced basis. For example, the border stations could
be alerted for the inspector's arrival to alert the plant to cease HEU
production.

An additional practical aspect of 1implementing a verification
approach pertains to advantages. The operator has advantages as a
possible 11legal producer of HEU because he designed the facility; he
controls the day-to-day operations; he enjoys the advantage of working in
his/her own country; he knows to some detail the inspection approaca that
will be used; and he knows the details of his centrifuge design and their
operating 1imits. These advantages are 1imited to the extent that the
*cost" to misuse the centrifuges is less than 1t would be to build and
operate a covert gas centrifuge enrichment plant. This cost includes the
monetary cost of building a new covert facility or modifying an existing
one to minimize the probability of detection. Cost also includes the
relative risk of the inspector detecting anomalies that may be indicative
of HEU production. This discussion points out the importance of a weil
thought-out and technically effective detection technique to maximize the
probability of detecting the anomaly. Note that the operator has many
options available to him to attempt the production of HEU. The method
selected by an operator would depend upcn the details of the verification
system anc the effort an operator 1s willing to expend to avoid detection
by the inspectorate. Options available to an operator to avoid detection
include cascade flow adjustment where the operator could control the
cascade TTows with originally installed or specially installed valving to
obtain product assay levels that are higher than the declared cascade
product assay. Although large quantities of HEU in a short period of
time are not obtainable with this method in comparison with the others,
the operator could obtain significant quantities of HEU over a long
period of time using existing process support equipment with 11ttle or no
physical modifications to the plant. It is important to note that visual
verification inspections, which are only one component of the verificz-
tion approach, cannot independently provide a high level of confidence
that_the plant’'s @esign basis has Aot changed.

" The operator also has the option to recopfigure his cascades. Two
basic arrangements can be used. One arrangement referred to as the
arallel overwrap_arrangement uses modular units of LEU cascades as
buflding blocks for a large HEU cascade. A second arrangement s to
reconfigure the centrifuge stages into one or more cascades to make a
long cascade directly capable of HEU production. In both cases, physical
modifications of the existing process system design would be necessary.
{ It would be expected in the cases where reconfigurations occurred that
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visual verification would have a high probability of detecting these
’mod1f1cat1ons. A third option the operator has to produce HEU 1s to use
vthe batch recycle approach. This approach involves recycling cascade
.product on a batch basis using one or more unit cascades. In this method,
physical modifications to the process and support systems are not
necessarily required to successfully produce HEU. An operator may elect
1to use portable withdrawal systems, for example, only requiring service
.connections to hook up thé portable systems to covertly misuse a declared
.commercial cascade or a few machines. A fourth option available to an
-operator 1s to establish a dedicated cascade. The operator could add
sufficient machine capacity after the inftial verification inspections
are complete. This new capacity could be dedicated to HEU production
with essentially no measurabie impact on the declared LEU flow. It woul
be difficult for the inspector to irdependent]y verify that 1o new cas-
-cades had been instalied or to deternine separative capacity as declared
by the operator in cascades where centrifuges may have been replaced

Many of those issues cited above, influenced the choice of the LFUA
measurement approach to verify the absence of HEU production in the gas
-centrifuge enrichment plant.

Finally, as a note related to the practical aspects of implementing
the verification approach, there are a number of indicators that could be
associated with HEU production. One indicator includes the presence of
portable feed and withdrawal equipment and/or stations in the cascade
area where UF, can be fed to the gas centrifuge in small batches without
going through the main process feed and withdrawal areas. The presence
of UF, cylinders in the cascade area may also be indicative of HEU pro-
duction. Except during the startup or shutdown of gas centrifuge machi-
nes, there 1s no need for UF, 1inside the cascade halls. Observing
cylinders of UF, in operating cascade areas should be considered anoma-
lous. Another indicator suggesting an HEU production potential involves
detecting or visually observing piping reconfigurations. Finally, a
radiation field indicating HEU which would be measurable during the LFUA
inspection approach could be indicative of HEU production.

STATUS

Implementation of the LFUA strategy verification approach was agreed
to commence fully within 1 to 2 years of the conclusion of the HSP. For
many of the practical reasons cited above, the techniques have not yet
been implemented. 1In the United Kingdom, for example, only recently in
January 1990 has the equipment been adapted to the Capenhurst facility.
Inspector training occurred in February and the first true in-plant
inspector use is scheduled for March 1880. Likewise, 7 years after the
HSP concluded, the Japanese are only now adapting and accepting the tech-
nology for use in their plant at Ningyo Togo, with calibration occurring
in January 1990 and the first inspector use occuring in February 1980.

Unfortunately, the Dutch and German gas centrifuge facility opera-
tors and governments are "still investigating the technique,* although 1t
was proven feasible over 7 years ago.
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SUMMARY AND CONCLUSIONS

If fully implemented, the LFUA verification approach coupled with
nuclear materfals accountabiliity verification techniques offers an effec-
tive and efrficient set of measures capable of verifying with high con-
fidence the absence of HEU production in gas centrifuge enrichment plants.
Implementation has been hindered by (1) delays in technology adaptation
to specific plant conditions, (2) concerns by operators and owners of the
technology holders over the loss of sensitive technology to the inspec-
torate, (3) operator reluctance to allow foreign inspectors in their
operating facilities, and (4) recognition that each gas centrifuge plant
is of a unique and different design, therefore requiring slightly dif-
ferent and unique technical solutions for each plant.

In order to have an effective verification approach that could be
transferable to the arms control community and applied during nuclear
materials cutoff verification inspections, a recommitment to the LFUA
verification approach from the gas centrifuge technology holders and from
those governments wishing to achieve high confidence levels for arms
control treaties is required.
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program for surveillance and maintenance of cylinders containing
tails in interim storage; management and cont program; and
nuclear criticality safety analyses den trating that criti-~

cality accidents are not credible urrences at the CEC. JId. at

Before the CEC can peéceive a license, this information must
be supplied to the C, and an opportunity must be granted to the
public to resperd to any new issues raised therein.

J. Inadequate Assessment of Costs Under NEPA

'.Thc Environmental Report does not adequately describe or
weigh the environmental, social, and economic impacts and costs
of operating the CEC. Moreover, the benefit-cost analysis fails
to demonstrate that there is a need for the facility. See, £.9..
Public Service Co. of New Hampshire (Seabrook Station, Units 1
and 2), ALAB-422, 6 NRC 33, 90 (1%77) (in a power producticn
plant licensing case, "need for power" is "a shorthand expression
for the ‘benefit’ side of the cost-benefit balance which NEPA
mandates"). ©On the whole, the costs of the project far outweigh
the benefits of the propeosed action.

BASIS: NEPA reguires the NRC to fully assess the impacts of
the proposed licensing action, and to weigh its costs and bene-
fits. LES’ Environmental Report contains a brief "benefit-cost
analysis"™ that is improperly slanted in favor of the benefits p;
the project, and centains little discussion of the potentially
signficant impacts and their environmental and social costs. ER

§ 8.0. The discussion is inadeguate with respect toc the follow-

ing issues:
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B The ER fails to discuss the environmental impacts
caused by the generation of tons of mixed radicactive waste, for
which no disposal options currently exist.?7

| 2. In § 8.2.2, LES claims that all effluents dis-
charged from the plant will remain within legal limits. As dis-
cussed in Contention C, however, LES’ environmental and safety
analyses are inadequate in that they fail to account for severe
low probability accidents which may result in discharges that
exceed legal limits.?8

3. Section 8.1.1.6 estimates the cost of decommis-
sioning at $20 million plus $9.5 million per year for disposal of
uranium tails. As discussed in Contention B, supra, LES has pro-
vided insufficient basis for this decommissioning cost
estimate.??

4. Section 1.2 of the ER, which purports to discuss
the need for the CEC, provides no such information. It briefly
ocutlines the suppliers of enriched uranium to the United States
in 1988, and provides an unexplained table of world enriched
uranium needs from 1990 to 2010, but gives no current or
projected information on uranium supply. This is not surprising,
since it is commonly known that existing U.S. enrichment capacity

is more than adequate to meet projected domestic needs through

27 See Contentions A and B, which are incorporated by reference
herein.

28 Contention C is incorporated by reference herein.

29

Contention B is incorporated by reference herein.
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2010. See, .9, GAO/RCED-89-170BR, Uranium Enrichment: Some
Impacts of Proposed Legislation on DOE’s Program.0 LES vaguely
states that LES should get a license without delay in order to
avail-itself of a "critical opening” in the uranium market that
is expected to begin in 1996 "because U.S. customers have
terminated their commitments for over 40 percent of their enrich-
ment reguirements scheduled to be supplied by the Department of
Energy during the late 19%0’s." A generalized statement of LES’
marketing hopes for the 1990’s does not constitute a demonstra-
tioh_that additional enriched uranium production capacity is
needed. LES should be required to evaluate existing and
projected production capacity both in the U.S. and abroad, and to
evaluate existing and projected enriched uranium demand in the
United States.

8. The ER does not discuss the potential environmen-
tal and social impacts of improper use of the CEC for production
of highly enriched uranium for nuclear weapons.3l

6. The Environmental Report does not contain a com-
plete or adeguate assessment of the potential environmental
impacts of the proposed project on ground and surface water.
Groundwater is the sole source of drinking water for all of
Claibeorne Parish. ER § 2.5.2.4. A study prepared for LES shows

that at the CEC site, the groundwater lies as close as 2.5 feet

30 Relevant pages are appended as Attachment 10.

31 See Contentions L, M, N, and 0, which are incorporated by

reference herein.



- 38 =
below the surface. Westinghcuse Environmental and Geotechnical
Services, Inc., "Report of Preliminary Geotechnical Study and
Environmental Evaluation, Louisiana Energy Services Uranium
Enricﬁmcnt Plant, Claiborne Parish, Louisiana" (August 18, 1989)
at 23. There are at least 40 homes within 5 miles of the plant
that use private wells for domestic water consumption. Comment
by Eula Mae Malone on scoping of environmental impact statement,
dated July 30, 1991.32

Contaminated effluent from the CEC will also be carried in
Cyﬁgess Creek to Lake Claiborne, which has been designated as a
potential drinking water source. In § 3.4.1.4 of the SAR, LES
states that Lake Claiborne was dammed for "flood control and con-
servation™ and that it "is not, and has never been, used as a
source of public water supply. ..." To the contrary, Louisiana
state law allows the Claiborne Parish Watershed District to
manage the Lake for potential "municipal™ use. LA REV. STAT.
ANN. § 38:2863 (West 1966). In May of this year, following
unusual flooding in Claiborne Parish, the Secretary of the
Claiborne Watershed Commission stated that that the state Devart-
ment of Transportation will not open tre floodgates during high
water because "Lake Claiborne is not a flood control lake."33

As the NRC noted in a recent letter to LES, contamination of

the CEC site during its operating life is virtually inevitable.,34

32 Attachment 11.
33 Guardian Journal, May 16, 1991.
34

Attachment 5, Enclosure at 4.
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LES also recognizes this potential. According to LES, during
extended periods of low precipitation (July and/or August)
groundwater may fail to support baseflow in Cypress Creek reduc-
ing th; stream to standing pools of water isclated by reaches of
dry bed. Under these conditions, effluent discharges into
Bluegill Pond and subsequently out of the pond in a diluted state
would be expected to eventually infiltrate to groundwater. The
environmental report should fully evaluate the potential impacts
of the proposed project on the ground and surface water in tle
areit and discuss the manner in which it will be kept free from
contamination.>® For instance, the holding basin, Bluegill Pond,
and portions of Cypress Creek should be lined to prevent con-
tamination of groundwater.

7. LES has not evaluated the impacts of the proposed
project on wetlands located on the site, or demonstrated that it
either has or does not need a permit to build on the wetlands.
According to the Army Corps of Engineers, the proposed site of
the CEC contains wetlands. Letter from Kenneth P. Mosley, ACE,
to William Beal, Westinghouse HAZTECH, Inc., dated August 14,
1989 (Attached as Appendix H to Westinghouse Environmental and

Geotechnical Services, Inc., "Report of Preliminary Geotechnical

35 The Louisiana Geological Survey has reviewed documents

prepared by LES and its consultants regarding the geologic and
hydrologic data for the CEC site, and has found in to be
incomplete or inadeguate in numerous respects. Letter from
Bradford C. Hanson, Senior Research Geoclogist, Louisiana Geo-
logical Survey, to Ronald D. Anderson, dated September 23,
1991. A copy of this letter is appended as Attachment 23 and
is incorporated by reference herein.
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Study and Environmental Evaluation, Leouisiana Energy Services
Uranium Enrichment Plant, Claiborne Parish, Louisiana" (August
18, 1989)).

- 8. In § 8.1.2.9 of the ER, LES claims that property
values "may be enhanced due to the presence of the LES facility."
This is inaccurate. As discussed above, both LES and the NRC
consider that some contamination of the environment t;om the CEC
is virtually a given. Moreover, CEC has the potential to becom-
a storage facility for enormous quantities of hazardous wastes .38
It is more likely that property values in the area will decline,
due to the perception of pollution and danger from the plant.
Such perception will be especially acute if the CEC becomes a
waste repository for tons of toxic and radioactive waste. For
instance, property values around Lake Claiborne, a retirement
community touted for its pristine beauty, may be depressed when
the lake becomes the receiving water for CEC’s pollutants.

9. The proposed plant will also have negative eco-
nomic and socioclogical impacts on the minority communities of
Forest Grove and Cedar Springs. Forest Grove Road, which joins
the two communities, must be closed in order to make way for the
proposed plant, which would lie between them. If the road is
closed off, it will cause hardships to families who use the road,
residents who car-pool to work, school transportation, sports-

related activities that involve children living in both com-

36 See Contention A, which is incorporated herein by reference.
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munities, and church services that are divided between the two
communities.3’

Moreover, the ER does not reflect consideration of the fact
that ghe plant is to be placed "in the dead center 06’a rural
black community consisting of over 150 families." Comment by
Fssie Youngblood on scoping of environmental impact statement,
dated Julv 30, 1991.38 The proposed siting of the CEC in a
minerity community follows a pattern noted in a 1987 study by the
United Church of Christ, "Toxic Wastes and Race In the United
Staigs, A National Report on the Racial and Socio-Economic Char-
acteristics of Communities With Hazardous Waste Sites.">®? The
study found that "[r]ace proved to be the most significant among
variables tested in association with the location of commercial
hazardous waste facilities. This represented a consistent
national pattern." JId. at xiii. It also found that "In com-
munities with one commercial hazardous waste facility, the aver-
age minority percentage of the population was twice the average
minority percentage of the population in communities without such
facilities (24 percent vs. 12 percent)." JId. The ER does not

demonstrate any attempts to aveid or mitigate q' the disparate

impact of the proposed plan

{E) No Discussio

n this minority community.

of No Action Alternative

37 tatement of Roy Mardis to Claiborne Parish Police Jury,

reported in The Guardian, January 18, 1990, at 3. Attachment
12.

38 Attachment 13.

39 Attachment 14, which is incorporated by reference herein.
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Section 3

Foreign Enrichment Competition

QU 20§ oy 1. What do Eurodif and Urenco currently charge European and Ameri-
es luvns . e . o .
can customers por separative work unit (SWU) of uranium? How do these
prices compare with those currently charged by DOE?

2 What is the current uranium enrichment capacity of Eurodif and
Urenco? Ilow much of this capacity is uncommitted for each vear
‘through the end of calendar year 20007

“

’ Currently, Urenco and Eurodif, two European producers with anaual

Sunmlary Response production capacities totalling over 13 million swu, charge their part-
ners very high swu prices—$178 and §193, respectively, compared with
poE's $117 base price. However, these European producers are willing to
sell at much lower prices to U.S. utilities to rid themselves of excess pro-
duction—about 2.3 million SWU per year—and make inroads in the U.S.
market. The amount of uncommitted capacity for these producers
through the ycar 2000 depends on the terms of new contracts to be
negotiated with their partnership owners within the next few years. The
Soviet Union also has a large amount of uncommitted capacity and is
becoming a key player in the US. market. Future production from China
and Japan could also affect DOE sales.

P e o

Overview of Between 1974 and 1985, DOE's share of the free worid's enrichment mar-
X - ket fell from 100 percent to about 47 percent because of foreign compe-
Worldwide tition, rising costs, and other problems. As a result, DOE initiated a

Enrichment Capacity number of steps to cut costs and improve services with the objective of
at least retaining its market share. For example, DOE modernized its gas-
eous diffusion plants and restructured its contracts with utilities. In
1988, pot supplied about 85 percent of domestic utilities' enriched ura-
nium requirements of about 8 million $WU, and sbout 50 percent of the
{ree world's needs of about 25 million swv.

Because of the slowdown in the construction of nuclear power plants, an
oversupply of enriched uranium production capability exists throughout
+he world. Annual free world needs average about 25 million to 26 mil-
lion §WU; DOE and its foreign competitors can produce almost 36 million
WU per vear for sale to western customers. Tabie £.1 shows current
enrichment production capability.

Page 38 GAO/RCED-$9.170BR Uranium Enrichment Legislation
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Saction 5
Foreign Enrichment Competition

e e e O R S AR

Capacity {Viltion SWU/year)
Eurcc! ' 108
Urenco 24
OCE ' 193
Scviet Union® 3C
Others c2
Total 35.7

ANOE estimates tiat the Soviet Union's actual capacity is greater than 10 milion SWU per year, of
wivich adout 3 milion SWU per yoar has histoncally been oftered 1o wesiern cusiomers
Scurce: DOE

Because of existing excess capacity and other factors, DOE's Sales and
Marketing Manager expects the US. enrichment market to be the “bat-
tleground” of the 1990s. U.S. nuclear utilities represent the single larg-
est market for enrichunent services; plus, existing DOE contracts will
begin to expire in the early 1990s. In addition, many public service com-
missions throughout the country are becoming much more cost con-
scious, increasingly directing utilities to buy the cheapest enrichment
services available.

According to DOE, its actual production costs are now very competi-
tive—about $70/swy. However, this amount does not include general
overhead, imputed intcrest, and a number of large fixed costs, inciuding
annual multimillion dollar payments to the Tennessee Valley Authority
through 1994 for electricity contracted for but not needed and antici-
pated decommissioning and environmental cleanup costs. Also, since DOE
cannot discriminate between buyers. officials say they cannot offer cer-
tain customers a discount price based on low marginal production costs.
However, DOF has recently benefitted from favorzble foreign exchange
rates that increase its competitors’ prices in the United States compared
with the exchange rates that existed a few years ago.

As of April 1989, noE's base price for both its foreign and domestic cus-
tomers was $117 per swu for the first 70 percent of a utility's total
annual requirements. The remaining 30 percent of a utility's require-
ments is priced at $90 per swu. In February 1989, DOE announced that its
buse price will increasc to $122 per $WU in fiscal year 1990. Following
the announcement, a DOE official told us that the increase is needed 10
keop pace with inflation. Further, he believed that foreign exchange
rates allowed DOE to raise prices without a loss of market share.

an 30 BOEREN ] TORR Tranium Enrichment Lagsiation
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QLKES # 70-3070 [t onmerty NC Proj. # M-45)

My name is Eula Moe Malone. | Live in the Conden Springs communiiy.

The ,{auazwng stalement appears in the LS License Application, Env. Repont Vol. 1,
page 2,24,

Uf 57 individuals contacted, 40 nesponded mith waten use information.

UL those that reapondei, 13 nenidences have private velds, 10 of which
are. cunnenily wence! /:M clowne adic IHIARINCA Lt combinadion widh and /tM
yanlening and Livesloch vatening. Only 1 veld is used for domestic purposes

0:&. ¢D
! conducted my ovm surxvey and ! have [ound 37 homes within five (5] mites of the

(e thid have wells thad ane used fon domeatic purnposcs and that includes
"TRINKING i ATIR".

Hhe Liad of s is altuched Lo this sdudemend. You will note that | hevo been un~
able 10 include sireel aliresses. Thai is because many of these homes are in out-
of-the-way Locations. 1] ML would Like 2o visit the 37 homes, | will be glad to
sexve as poun guide. 40

/% appearns that LES is not as well acquainied with oun community as ! am.

! nespectfully neguest that my statement and the List of names be made a part of the
oflicial license application.

Attachment 11




UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, 0.C. 20555

Q901
o2l

JUN251 tf‘r, i
Docket No. 70-3070 R o Y Y \v t v
Louisiana énergy Services JUN 2 8 1681
ATTN: W. Howard Arnold
President LA DEQAR:":’-':;\,-_ rJr

ENVIRONMENTAL QUALITY
AIR CUALITY TuVIsunN

€00 New Hampshire Avenue, N.¥.
Suite 404
Washincton, DC 20037

Gentlemen:

We have completed a detailed review of portions of your applicaticn, dated
January 31, 1881, for a license for the Clziborne Enrichment Center. These
portions include the topics of emergency pleanning, decommissioning funding,
financial qualifications, 1iability insurance, and quaiity assurance, ai1] of
which appear to be logically separable from the remainder of the application.
Based on this detailed review, we have prepared a list of gquestions and
request for additional information on these topics. The 1ist is enclosed.
Your careful attention and response to these questions and reguest for
additional information will enable us to continue our review of these topics.

We understand that you are preparing revisions to your environmentail report
end safety analysis report, at least in part based on our preliminary review
of your application, the results of which were transmitted in my letter to you
dated March 21, 1691, and discussed at 2 meeting on April 3, 1991. At the
same time, we are continuing our detailed review of the remainder of the
application. We are concerned that the timing of our subseguent questions and
request for additional information mey coincide with that of your revisions.
Therefore, please keep us advised of your schedule for submittal of the
revisions so that we may determine the most appropriate 2action to take on
these subsequent questions and request for additional information.

If you have any questions about these matters, pleese contact Mr. Peter Loysen
at (301) 452-0685.

Sincerely,

{

Chf?z;s J. Haughney, Chief

Fuel Cycle Safety Branch

Division of Industrial and
Medical Nuclear Safety

Office of Nuclear Material Safety
and Safeguards

¢c: Peter G. LeRoy
J. Michael McGarry III

T=%91 WEN 11:Aa%T ENeT7ASAN222
) Attachment 5
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Enclosure

Questions and Request for Additional Information

EMERGENCY PLAN

1. Introduction

Please provide the names of the off-site emergency response_oyganiihtions that
you requested to comment on the emergency plan and the specific comments that
were received.

2. 2.1.1.2 Nuclear Criticality

Although nuclear criticality may be an unlikely event, it s a postulated
accident for emergency plan purpeses, and any special emergency response
measures for such an event should be included in the plan.

3 Bk

e —

Is section 2.2 missing, or is section 2.3 misnumbered?

4. 3.1.1 Alert and 3.1.2 Site Area Emergency

The rationale for setting a release cf 1000 kilograms of UF. as the break
point between an alert and a site area emergency should be §stablish¢d.

5. 2.2.1 Alert and 3.2.2 Site Area Emercency

How does a person judge a release to be more than 1 kilogram?; more than 1000
kilograms? Many of the topics in these sections may be more appropriately
discussed in section 5.0, Emergency Response Measures. Regardless, 2
predetermined recovery practice (re-entry with appropriate respiratory
protection) may not be appropriate, and should not be stipulated in the
classification and notification of accidents.

6. 3.3 Information to be Communicated and Tabie 3-1 Alert/Site Area
Emergency Report fForm

What are "warning points/individuals," and what are their relationships to LES
perscnnel having emergency respcnse functions and to off-site response
organizations (other than the State and Parish warning points shown in Figure
3-1)? Table 3-1 should have spaces for indicating the percent U-235
enrichment involved in an event and any protective actions recommended. Is
the form tc be completed once, or multiple times, for an event? What is the
relationship of the form te the "UF. Release Incident Report" referred to in
section 8.0, Records and Reports? Pigvre 3-1 suggests that LES will notify
and coordinate exclusively with the NRC, the Louisiana Office of Emergency



Preparedness, and the Claiborne Parish Sheriff Department in an emergency.
This would appear to be unrealistic, particularly if off-site protective
actions are being recommended and other participating agencies need to
coordinate their actions with LES.

7. 4.2 Facility Organization During Emergency Conditions

This section and Table 4.2-1 indicate that a large number of persons are
needed to staff the CEC during emergency conditions. However, the cperating
shift crew can be as few as 4 to 6 perscns (depending on the number of plant
units extant), some of whom would not be qualified for emergency response
positions. When the CEC is operating with a minimum crew, how is the facility
organization during emergency conditions staffed?

8. 4.3 locaz) Off-Site Assistance to the CEC and 7.7 Verification of
Emergency Telephone Numbers

Will the current telephcne listing of all off-site response organizations be
maintained as part of the emergency plan or the emergency plan implementing
procedures, or both? There should be a mere thorough discussion of the
functions and services that each of the off-site response organizations is
expected to perform or provide, the specific locations of these organizations,
and how LES would communicate with them if the telephone lines are
inoperative. There should alsc be a discussion of special training and
equipment that local police and fire departments might need to deal with UFS
releases and that local hospitals might need to deal with exposures to UF
reaction products. For the hospitals, some of the information is containgd in
letters in the Appendix; however, it should all be described systematically,
either in secticn 4.3 or the emergency plan implementing procedures.

9. 4.4 Coordination with Participating Government Agencies

The authority of each participating agency, its expected role in an emergency,
and its capabilities in terms of personnel and equipment, should be described.

10..'5.0 Emercency Response Measures

The emergency plan should include provisions by which members of the public
and the media can obtain information during an emergency.

11. 5.3 Mitigating Actions

The steps involved and the time required to accomplish safe shutdown for each
of the postulated accidents, especially those for which manual operations are
necessary, should be discussed. The specific procedures for accomplishing

safe shutdown may be described in the emergency plan implementing procedures.



-

12. 5.4 Protective Actions

The described on-site protective actions do not appear to be either.
appropriate or easily extended for off-site emergency response purposes.
Modified or additional protective actions, including warning, sheltering,
evacuation, surveys, and bioassays, for recommending to off-site emergency
response organizations should be described.

13. 5.4.1 Personne] Evacuation and Accountability

The criteria that would be used tc determine if evacuation is necessary and to
determine the evacuation routes that perscnnel would follow should be
discussed. :

14. 5.4.2 Use of Protective Equioment and Supplies

The locations, types, and quantities of protective equipment and supplies,
including respiratory protection equipment and protective clothing, shouid be
detailed in the emergency plan implementing procedures.

15. §.5.1.2 Exposure Guidelines

In addition to the guideline of 25 rems whole body radiation exposure, a
guideline for uranium {ntake should be provided. The non-lifesaving
operations appear to be the same as the lifesaving operations, and the
radiation and chemical exposure guidelines are the same for both. Please
explain.

16, 5.5.2 Decontamination of Personnel

The action levels for determining the need for personnel decontamination
should be included in the specifications section of the license application,
These levels, means for perscnnel decontamination, supplies, fnstruments, and

equipment should alsc be specified in the emergency plan implementing
procedures.

17. 6.4 Emergency Monitoring Equipment

In addition to the normally available equipment described, portable and
transportable emergency eguipment for menitering, sampling, and surveying
should also be described in this section and specified in the emergency plan
implementing procedures.

18. 7.0 Maintenance of Radiological Contingency Preparedness Capability

The emergency plan should contain provisions fer an annual audit by an
independent person.

T«21 WENM 1108 ' ER4TAER222



19. 7.3 Drills and Exercises

The biennial frequency for conducting emergency response exercises appears to
be inconsistent with the annual freguency for participation stated in the
September 26, 1950, letter to Homer Memorial Hospital. Please clarify.

20. 8.1 Records of Incidents

The stated standards for incident recoerds maintenance are unclear. All such
records related to emergencies should be maintained, including records of
abnormal events, accidents, and equipment failures involved in incidents.
where contamination has occurred from incidents, records should aiso be
maintained in a deccmmissioning records file.

i Aggendix

Please clarify the names of the organizations that submitted the undated LLEA
Assistance Lettlers.

EXHIBIT I - DECOMMISSIONING FUNDING PLAN

1. Decommissioning Cost Estimate

The cost estimate is stated to have been derived from current experience at a
Urence facility in Europe, adjusted for United States differences, and
additional information. This experience and information or a detailed cost
estimate based on the use of a cost estimating table such as that included as
Appendix F to Regulatory Guide 3.66, Standard Format and Content Guide for
Financial Assurance Mechanisms Required for Decommissioning Under 10 CFR
Parts 30, 40, 70, and 72, should be provided in support of the susmary of
decommissioning costs.

Contrary to Regulatory Guide 3.66, the summary of decommissioning costs
includes credit for salvage value from the sale of potential assets. This
item should be deleted from the cost estimate, or its inclusien justified.
The decommissioning cost estimate does not include costs for the dispesition
of uranium hexafluoride tails, but 1t is stated that that LES intends to
provide for the projected annual costs for disposal ¢f any remaining uranium
tails (projected annua) costs of $9.5 million per year of tails production).
Please explain why these costs are not included in the decommissioning cost
estimate, how they are to be funded, and the basis for the annual costs.

The decommissioning cost estimate includes an item for restoraticn of
contaminated ground but, based on section 11.8.1.2.1 of the Safety Analysis
Report, contamination of the holding pond or land areas is not anticipated.
Please explain this apparent discrepancy. Based on NRC experience at other
licensed facilities, the holding pond and land areas will have tc be
remediated, and LES should {nclude costs for their remediation and for
disposal of contaminated soil from remediatfon.

T-9% HNEN 11 s 0 3l EQ4ATEEASDD
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2. Decommissioning Funding Mechanisms

The mode) documentation for financial instruments is essentially in accordance
with Regulatery Guide 3.66. In section 5. of each of the trust funds, however,

2 statement should be added that no withdrawal from the Fund can exceed 10 percent
of the outstanding balance of the Fund unless written NRC approval is attached.
The Guide specifies that the executed financial instruments should be submitted
with the license application. Therefore, the instiruments should be completed

and executed, including statements that they will become effective at the time

LES takes possession of licensed material, and submitted aleng with the other
documentation noted in Exhibits 3-5 and 3-6 of Regulatory Guide 3.86.

LIABILITY INSURANCE

1. The amount of l1iability insurance ($120 million proposed) to be purchased
and maintained should be justified in terms of a reasonable evaluation of the
risks required to be covered. LES needs not, however, provide an amount
greater than the maximum amount available from commercial nuclear energy
liability insurers which, at present, is $200 miilion.

2. If the form of liability insurance will be other than an effective
facility form (non-indemnifiec facility) pclicy of nuclear energy T{ability
insurance from American Nuclear Insurers and/or Mutual Atomic Energy Liability
Underwriters, such form should be provided. The effective date for the pelicy
should ?e no later than the date that LES takes possession of licensed
material.

FIN/NCIAL QUALIFICATIONS

1. Wnat is the projected budget beyond the venture phase (i.e., expected
annual contributions and expenditures)?

2. For the constructic. phase, what are the projected equity contributions of
each general partner and each 1imited partner? Documentation of the sources

of funds for each partner should be provided (i.e., recent financial statements
of those entities providing eguity).

3. How will financing/capital costs be provided prier to start of operaticn
of the facility? '

4. What will be the source of funds if construction costs exceed the $800
million estimate indicated in the application? Are any contingency costs
included in the $800 million estimate?

S, Has an underwriter been selected for the debt portion of financing? What
is the anticipated interest rate payable, either absolutely or relatively
compared to debt issues of analogous projects? Are there contingency plans if
interest costs exceed estimates?

------------------------



§. Since Section 13.2 of the Partnership Agreement states that the Management
Cormittee shall not have the power to reguire 2 Partner to provide funds in
excess of its agreed capital commitment, what would be the source ¢f funds for
safety and safegua~ds activities if operating costs are not fully covered by
revenues during operation of the facility? Is there & procedure for requiring
contributions for such necessary activities?

QUALITY ASSURANCE

1. SAR section 1.4 {identifies contractors and agents employed by LES and
briefly cescribes their responsibilities. Icentify the System Class I
activities performed and items supplied by these contraciors and agents.
Describe how LES will ensure the quality of these activities and itesms.

2. S$AR section 10.0 commits LES to follow the guidelines (that is, the
introduction, basic requirements, supplements, and appendices) of ASME
NQA-1-1888. Similarly address ASME NQA-2-1982, the ASME NQA-22-1990 Addends,
and the ASME NQA-la Addenda, or justify not doing so. Consider adding a
reference to NQA-2 in other SAR locations where only NQA-1 is now referenced.

3. SAR section 10.0 mentions the application of a graded guality program to
some items that are not Quality Assurance Level 1. Consider whether a "graded
QA program” is more correct and describe the program, its scope, and its
elements.

4. SAR section 10.0 refers to reducing the "effectiveness of the QA Program
requirements.” Consider whether reducing the "QA Progiaa commitments” 1s more
correct.

5. The Facility Manager in SAR section 10.1.1 is shown as the CEC Manager on
Tables 10.1-2 and -3. SAR section 10.1.3 refers to the “Facility Manager (or
CEC Manager)." Clarify whether this is one or two positions (individuals).

6. SAR section 10.1.2 states that the Engineering and Contracts Manager is
responsible for all aspects of the facility design, preparation for construction,
construction, and preparation for operation. SAR section 10.1.4 states that

the LES QA organization is responsible for verifying the guality of activities
during design and construction. Clarify the fact that these responsibilities
appear to overlap.

7. Clarify whether the LES QA organization's responsibilities for verifying
guality (as specified in SAR section 10.1.4a, b, c, and f) extend beyond
"activities" into the actual hardware, software, and documents. Also clarify
er eliminate some duplication in sections 10.1.4c and f.

8. Identify the activities, plans, and programs occurring during the
operations phase of the CEC that will be under the pertinent control of the

e DS



LES QA program. Examples include plant operation, maintenance, modifications,
security, emergency planning, material controi, and personnel training and
qualification.

9. Identify the on-site and o*f-site organizational elements shown on Tables
10.1-1, -2, and -3, and cescribe the criteria for determining the size of the
QA organization, including the inspection staff, during the coastruction phase
and during the operations phase. Table 10.1-3 shows only inspectors and
suditors reporting to the QA Manager. Clarify whether there will be QA
engineers or specialists in the QA organization.

10. Clarify whether, during the construction phase and during the cperations
phase, QA personnel are involved in Cay-to-day activities invelving safety.
For exampie, do QA personnel routinely attend and participate in daily work
schedule and status meetings to ensure that they are awa'e of work assignments
throughout the plant?

11. Identify, by position titie, the individual at the plant site responsible
for directing and managing the site QA program curing the construction phase.
Briefly describe how this responsibility is met and interfaces are controlled
considering the numerous organizations involved in the design and construction
process.

12. Clarify the unclear first sentence of the fifth paragraph of SAR section
10.2 (Personnel performing ....).

13. Clarify what aspects of the QA program described in chapter 10 of the SAR
will be appiied to the fire cetection/protection system for System Class I
items.

14. Describe how the LES President regularly assesses the scope, status,
adequacy, and regulatory compliance of the QA program during the design and
construction of the CEC (in addition to the annual assessment described in
section 10.18.2 of the SAR).

15. Clarify whether quality-related activities such as design, procurement,
and site investigations, started before NRC acceptance of the QA program
described in the SAR, are controlled by SAR QA commitments.

16. The fourth paragraph of SAR section 10.32 addresses "independent” design
verification by a designer's supervisor. Provide a commitment that such
verification will not result in the supervisor's review of his/her own design
constraints, design input, or design work.

17. SAR section 11.1.2 addresses design responsibilities before the
operations phase. Address design responsibilities in like fashion for
maintenance and mocdifications during the operations phase.

18. Discuss the timelfness of as-built documentation throughout plant 1ife.




13. Describe crganizational responsibilities, including interfaces between
design, procurement, and QA, for the control of purchased items during the
operations phase.

20. Déscribc measures that ensure the procurement of spare and replacement
parts to QA controls in effect at the time of procurement and to appropriate
technical requirements.

21. Clarify whether the procurement of commercial-grade items for use as
System Class I items will be in accorcance with Generic Letter 8%-02, or
describe an alternative for NRC review,

22. The fourth paragraph of SAR secticon 10.7 indicates that approved vendors
will be reevaluated annualiy. Briefly describe how this will be done. Also
describe briefly how LES will determine the validity of certificates of
confermance from suppliers.

23. Describe criteria for determining which processes are controlled as
speciai processes. Also describe organizaticnal responsibilities for
qualifying special processes, equipment, and personnel during the operations
phase.

24. If “imnspection personnel” and "inspectors” in the second paragraph of SAR
section 10.10 refer to the same individuals in the QA organization, the same
term should be used.

25. Describe organizational respensibilities for estabiishing, implementing,
and ensuring effectiveness of the proegram for calibration of measuring and
test equipment during the operations phase.

26. Describe measures that ensure suitable training of individuals invelved
in special handling, preservation, storage, cleaning, packaging, and shipping
of items during the operations phase.

27. Clarify whether changing the sequence of inspections, tests, and other
activities involving safety requires the same controls as the oeriginal review
and approval,

28. Expand upon or delete the term “when appropriate" in the first sentence
of the second paragraph and the term "at the facility" in the second sentence
of the third paragraph of SAR section 10.1S.

29. Identify the pesition(s) or groups(s) within LES with authority to
disposition nonconforming items.

30, Clarify that an audit plan that identifies audits to be performed and
their schedules is prepared, maintained, and applied,

31. Clarify that audit team members have no responsibilities in the areas
audited.




32. Describe measures that ensure that the LES QA program for operations is
implemented at least %0 days befaore the receipt of licensed material at the
plant site.

33. Since part of the CEC will be cperating while part is being constructed,
provide a commitment that the LES QA program for design, comstruction, and
preoperational testing will continue simultaneously with the QA program for
the operations phase while these activities are ongoing.

34, C(Clarify what records will be treated as QA records during the operations
phase. QA records should include those such as operating logs (or equivalent),
maintenance and modifications procedures and related inspection results,
reportable occurrences, and other records required by license conditions.

35. Clarify whether field tests (in the third paragraph of SAR section 10.11)
include pre-operational tests and post-maintenance/modifications tests to
demonstrate plant cperability and to identify any conditions adverse to
guality/safety, as well as operztional tests to verify acceptabie operation.

36. Clarify that the measuring and test equipment controls described in SAR
section 10.12 apply to process-related instrumentation and controls having
safety significance.
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September 23, 1991

Ronald D. Anderson
P.O.Box 72
Homer, LA 71040

Dear Mr. Anderson,

I bave performed a precursory review of documents relating to the geologic and hydrologic data for
Louisiana Energy Services, Uranium Enrichment Facility 10 be located near Homer, LA as requested in your
letier dated 8-15-91 and addressed 1o Ma~aa Swan, Deputy Secretary of DNR. [ want 1o emphasize that this
is a precursory review because of the time limitations on your part and my own availability. With this in mind,
I offer the following observations.

Law Engineering Project No. HT-3815.90G, Task 80 - Geologic and Seismic Report. The
discussion of the site geology appears detailed and thorough, but with key elements
apparently overlooked.

1) Page 1: All known geologic features such as ... mapped surface faults ... have been
evaluated and documented. A field geologic survey .... was also completed By whom, when, and
how? Someone not familiar with Louisiana geology may be at a disadvantage by not realizing
the pecuiiarities of the region. Side-Looking Airborne Radar (SLAR) exists over all of north
Louisiana; no reference was made as having utilized these data. Extensive surface faulting
exists in the vicinity of Homer, LA

2) Site location as indicated in Fig 1-3, Fig 2-1, and Fig 2-5 differs in each case with the
latter figure placing the Site within the Athens Fieid.

3) Page 7, Phwvsiographv: The lake on the eastern edge of the proposed Facility implies a
shallow water table for the area.

4) Page 7, Structure: A short discussion is offered regarding Salt Pillows, but no mention
of Turtie structures (both features appear in Fig 1-3). No analysis is offered regarding
implications for faulting around the perimeter of such features and whether such zones of
weakness extend to the surface. If such faulting has been determined as not penetrating the
surface, what procedure was used 10 make such a determination?

5) Page 9: The discussion of the shallow subsurface stratigraphy implies shallow permeable

units (....springs percolaring from the sides of hills....; .... almost pure silt in the upper 20 feet;
numerous sand units mentioned).

6) Page 12, Boundarv Fault Svstems: An accurate map depicting the specific locations of the
boundary fault systems relative 10 the proposed Facility would be more meaningful if the map
scale were on the order of that used in Fig 2-1. This is particularly important regarding the
Rodessa Fault System since it appears 10 be arCuate and present northeast of the Facility.

Wmmm -93
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Ronald D. Anderson
September 23, 1991

Page 2

No analysis is offered regarding the ramifications of having a large scale fault sysiem in close
proximity 1o the Facility.

7) The proposed Facility lies in an area of moderate aquifer recharge potential (Aquifer
Recharge Atlas, Map #5, LA Geol Survey, 1988).

8) Various technical statements within the text are not referenced with respect 10 origin and
therefore very difficult to verify factual content.

Law Engineering Project No. HT-3815-90G, Task 90 - Geotechnical Exploration Report.

1) Page 1, Report Summary: General description of surface soil conditions suggests
permeable materials comprising sands and silts beneath which is approximately 20 fu. of silty
clay, the latter expected (o exhibit lower permeabilities.

2) Page 1: Ground Water Table will be approximately 10 fi. below the surface site grade of
326 fu.

3) Page 17, Process Area: The following observations regarding relative permeability can be
derived from the various stratum descriptions: Stratum 1, 4, 5 - high permeability; Stratum
3A, 3B -- moderate permeabilities; Stratum 2, 6 -- lower permeabilities.

4) Fig 4-6, -7, -8, -9, -10, -11, -12: Interpretational differences exist on the geologic cross
sections; Cross sections suggest the presence of sand channels; much more descriptive detail
is a available on the boring log than is depicted on the cross sections; no attempt made to
provide an analysis or interpretation of cross sections relative to the Site, contamination

potential, or preventive measures, suspect the subsurface geology is more complex than
indicated.

5) Subsurface soil profiles A-A’ through G-G’' depict specific cross sectional profiles, but no
3-dimensional interpretation; structure and isopach maps missing; potentiometric surface map
missing: no attempt 10 define the limiting parameters within the confining units.

6) Would suggest extending the Site and Subsurf nditions investigation beyond the
confines of the proposed Facility such that local geologic parameters can be correlated to and
integrated with area-wide geologic and hydrogeologic conditions. This would involve
additional borings and 10 greater depths.

While | do not profess to be a design engineer, | offer the following observations regarding general

assumptions used 10 compile the Design Section of the document.

Duke Engineering and Services, Inc. - Design Calculations. In reference 10 the Hold-Up
Pond and small dam on the site:

1) What contingency plan exists should the Hold-Up Pond have insufficient capacity during
a heavy rain storm? This spring was abnormally wet with considerable local flooding.



Ronaid D. Anderson
September 23, 1991
Page 3

2) Pond design assumed 50% of the yard will contribute 10 the sediment load; applicant may
wish 10 assume a 100% contribution and design accordingly for the extra margin of safety.

3) Suggest designing into the equation the high volume of surface water available as runoff
during periods of hurricane/tropical storm passover.

4) What level of contaminants are in the sediments contained within the Hold-Up Pond?
How will they be removed and disposed of? How will they be prohibited from migrating
in1o the subsurface stratigraphic units?

5) What effect will the hydraulic head produced by the Hold-Up Pond have on the
underlying stratigraphic units, ground water table, and flow directicn?

~ 6) References rited:

Rainfall Frequency Atlas of US, Tech Paper No. 40 -- Suggest using more
specific, Louisiana data and avoid generalities.

Urban Hydrologic ......, 1975 -- Is there a more recent and Louisiana-specific
reference?

This information is provided to you at your request as a service by the Louisiana Geological Survey
(LGS). LGS does not take or imply to take a position in this matter, but acts as a disinterested third party

operating upon the conviction that the best-available scientific data yields informed decisions. I hope this
information is of help.

Cincerely,

Bradford C. Hanson
Sr. Research Geologist

cc Martha Swan
Dianne Curran
John Johnsion
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Police Jurors Listen To Protests From Residents Near Proposed Plant Site

Residents of the Forest Grove and
Cedar Springs Communities crowd
ed into the small meeting roem of
the Claiborne Parish Police Jury
during the group's regular monthly
meeting last week, to protest cios
ing the Forest Grove Road if and
whei the jury is requested to do se
by Louisiana Energy Services
(LES:

Last year, local jurors signed a
resolution agreeing to close and
relocate the Forest Grove iload,
when and if they are requested to do
so by LES, a consortium of com
panies that selecled a site near e
communities to build a proposed
uranium enrichment plant

Roy Mardis, spokesman for
Forest Grove/Cedar Springs
residents, told jurors they are op-
posed o the road being closed te
said the road, which connects the
two communities, is heavily lravel
ed by families living on both sides.

According to Mardis, if the road
is clased, it will cause hardships on
families, residenis who car-pool (0
work, sports-related activites that
involve children living in bath com-
munities and church services, thal
are sometimes held at Cenler
Springs and held at Forest Grove at
other Limes. tle also noted thal the
road is a school bus roule

Jury President W.T “Hill"
Bailey told residents that, at this
time, jurors have only signed a
resolution agreeing to close the oad
and relocate it, when cnd o Lhe
yolice jury is requested Lo do so by

ES ui(:u‘nb’

He said, at this time, no new route .

for the road has been established,
but he assured residents that their
“feelings will be top pricrdy
relocating the road.”

Bailey told residents that the road
will probably remain open for aboul
two more years, adding thal lhe
police jury has not yel signed a
resolutien to close the road, only 0
relocate the road il requesied to do
so by LES

£ o

ing to keep the road open. We're not
asking for the road to be fixed,”
Mardis said.

in response lo a question regar-
ding the legalities of closing the
road, Assisteat Distriet Atlorney
Mike Ruddick explained that before
the jury can close any read, it must
be published three times in a local
newspaper that a public hearing
will be held concerning the road.

Then, after the public hearing is
held and residents are allowed to
voice their opinions cuncmmnﬁ
closing the road, the police jury wil
vole whether ¢- ot to cose the
road

RESIDENTS OF THE FOREST GROVE and Cedar
members of Lhe
Claiborne Parish Police Jury last week during the
regular meeting of the jury. Hesidents voiced thewr con-
cerns about closing the Forest Grove PRoad if and when

Springs communities mel with

\f the jury votes to close the road,
residents will then have the opticn
of using the cour{ system.

“A resolution to close the road
has not been passed--just a resolu-
tion to relocate the road il
necessary,” Bailey said, staling,
“the vast ma 1’umﬁ of the people ' 1
this parish waal (he ﬁaﬁ{'

Mardis also said residents of U =
area are “not satisfied with ',
answers they have been getting,’
and said they feel they are "nul?)e-
ing fais :y represented.”

Bailey said, as of yet, funding for
relocating the road has net yet been
established. 'If and when the Lime

.'l
H}

i hi e
it
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“RU Bailey assu

1
]

comes that we need to relocate the
road, we need to appoint a commit-
tee, including ihe road superinten-
dent,” juror of the area ‘ District 8)
and other jurors, lo suivey reloca-
tion possibilities, the president
stated.
He also told residents that the
Jad will be relocated before the
Forest Grove Road is closed
7 othenacyo Bigd 1o

\iaav a one-
aged

in June lo locale 8 uranium enrichment facility In
Claiborne Parish. In November of last year, LES of-
ficials announced thal a site had been selecled for the
facility—in the Foresl Lirove area. Jury President W.T,

red residents that if the road is clos-
. " N vl hefars the
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Miss [ssie YouepLesh

Juty 30, 1991

Ol 7 7C-3070 (Formenty N Prog. F ile45)

Yy name is Lasie Youngblood. | Live within imo (2) mides of the promosed planisite.
! um a Jull groma aenior ¢ dizen, a nedined school 1eachen.

i he merwane of Hhis mecling is 4o cxpneas tocal eavinonmendal conceana. | conaiden
' ‘ 1 '
~',‘“ / /”ll“u " {"""t/ A arh l'"l('/l e cwind AJ/ d Il" Crive 'fcl’il"l"lj ) /!lfl./, 4N chey! exedoen . ! "H'

wiuneum enncchmend pland va bt be Localed in the dead cenden of a runal blacl: com-

M dy conadading n/ oven 15 ',’.'mu'/um.

! oherve nead the fuw nonmendiol 4?.--:.:1( i fudlod dm .‘.’u' 75-vul.um¢ MY Licennc /l‘nmﬁ cadiun

crwl rird e saomed i a owd ton aboed  he Jacd tha! the nland widl thaeaden wnd dianupd
siencil Bilints owimmsnae oy Phiad Kian Bcear sor oona vlvae o TR | 4. il yona, 7.» the o‘--t//N.l'((/,

e acrwnd s Lo gacid ld'llvf/l der um;y’m',:_:u Ine .\/am-u'/y the anca in [ll"ll.jll/q'({.
Hhene ane muny olden meople who five widhin the immediate anea of the plandaide. Som
vl Lhe elierdy Live alone on othens apend the monhing houns alone while the young
conle ane al ronk. | have neal the Safely Aralysis Report vhich is included in the
oplication thui there is no mention of an bmeagency Evacuaiion Plan should a Cone,
hlohona Lyme accident occur ad Lhe Plund. lie ofden meople would be lejfi ai the
mency of the prevailing wind.

The nesidents of our communily have never been consulied as fo vhethen on not we
warded the pland in oun midst. This fact mas demonsiruted vhen on Novemben 12, 1989
i Police Jury pussed @ nesolution agreeing 1o close ox nexoute Forest lmove Road.
Jun communidy mas not consulied and when we (represeniatives Irom several communitics)
attended e police jury meeting io woice oun concexn, we wene assuned ihat the vani
magority of the people wanied the plant, thusly nevealing the facit thai our communiiy
in expendable, becausc the establishment [avons the plant.

I Uene is one vunce of human decency in the WX on the (KR, the IES wranium ennich-
mend plard widl not be Licensed 2o be buili in the heart of ourn black, minoniiy
nedghbonrhood that is adamanily opmosed 1o ii.

! reapecdiully nequesi that my siatement be made a pant of the L[S application [ite.

Attachment 132 ;



RESOLUTION

WHEREAS, Lcouisiana Energy Services has regquested the
assurance of the Claiborne Parish Police Jury that the
Claiborne Parish Police Jury will close and relocate,
if necessary, that portion of the Parish Road situated on

the LeSage property or the Emerson Property, whichever
property is applicable, to accomplish the needs of
Louisiana Energy Services, and

WIHERLAS, it is the intention of the Claiborne Parish

Police Jury Lo voupwrate with Lhoutdlang Lpcryy Seiviees Lo
c10sq, or relocate if necessary, ;he said road.

NOW, THERECFORE BE IT RESOLVED, that the Claiborne Parish
Police Jury hereby agrees to do whatever is legally necessary

by due process to close or relocate ,the said road.

Upon motion by Tommy Davidson, duly seconded by W. J.
Sherman and carried, the above and foregoing resolution was
duly adopted by the Claiborne Parish Police Jury in regular

session convened on November S5, 1989.
ttit.ttttt"tit'ttttt'tttttt'itt*

' I, E. N. Hardy, Jr., Secretary of the Claiborne Parish
Police Jury do hereby certify that the ahove and foregoing is
a2 true and correct copy of a resclution adopted by the Claiborne
Parish Police Jury in regular session convened on November 9,1989,
at which meeting a quorum was present,

Givenvgnder my official signature and seal of office on
this the ~’day of 4/04}-{,“.4(/&— 19?0 .

/2

(SEAL)
Sk
E. N. Hardy, Ar., secretary
Claiborne Parish Police Jury
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Police Jury Changes Pullilig P.{acc, Accepts

Al the request of election commis- heaie
Sioncrs and Beyy Gladney, Claiborne
Parish Clerk of C);un members of the
Claiborne Pars), Police Jury voled to

Yean
During the regular monthly mecting L heind
of the jury, Mo Gladney, Speaking on - i
bdulf' of commissianers in the vo:_mc
Precinct, requested that the pol ing
O place be changed

&, - She told jurory the building has no
. buthroom facilities, No teiephone and AR o
N\ s completely isolated She said com. g Ty
: R‘ Missioners have talked with voters jn
™ the precinet and the majority of voters
N are agreeable to moving the polling
place

~ " She said there are numeroys n. i
X} stances in the parish where volers
i residing i oo precinct are casting
s baliots in other precinets. However,
their votes are counted in the
precincts where they reside.
=9 - Jack Prige, Jjuror from Haynesville, : 15 .
SLE T \, said election commissioners and other
N workers in Haynesvilie Precinets are _ e
i - ¥ infavor of the move, “Mayor Crocker
: T % (Huynesville's nayor) said it woyld - kL iy, 1
: = fine, we'd be glad 1o have them," R P
S

1 H

Currenuly, $100 rent is paid on the WP it el
buiiding, gs0 Is paid for a deputy custo. ; E - m—— 2 5

Q
8
\L’:’ portable balhr‘:om al the facility when

clecuoml are hleld. " be
. polling place wi not be chang.
ed for the Noy 18 election and vot:fs

in Gordon wil) Siill vote in tp '
- munily . s
H Also duringtbeNovember meeting, | / A T R
, Jurors passed 3 resolution at the ro.

; {
§ o iyied
! '

!

-

Quest of Louisiang Energy Services
(LES).‘!‘herequst was urig-uhepolice
Jury take whalcver action nec

O ————

-

ferest types of tulverts and gseq | ¢ qulo et B 4TS o e a—
il ~ o faml "."' e . A - ——
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Residents of the Forest Grove
Cedar Springs Communities crowd-
the Claiborne Parish Police Jury
meeting last week, to protest clos-

when the jury is requesied to de so
by Louisiana Energy Services
{LES). '

so by LES, a consortium of com-
panies that selected a site pear the

uranium enrichment plant.

Police Jurors Listen

during the group’s regular monthiy .
ing the Forest Grove Road if and .

Last year, local jurors signed a
resolution agreeing lo close and -
relocate the Forest Grove Road, -
when and if they are requested o do -

communities lo build a proposed .

ed into the small meeting room of . Mardis said.

and- ing tokeep the road open. We're not

asking for the road o be fixed,”

In response to a question regar-
ding the legalities of closing the
road, Assistant District Allorney
Mike Ruddick explained thal before
the jury can close any road, it must
be published three times ia a local
newspaper that a public hearing
will be held concerning the road.

Then, after the pubiic hearing is
held and residents are allowed to
voice Lheir o&)mlons concernin
closing the road, the police jury wil
vole whether or nol to close
road. +

- Roy Mardis, spokesman for
Forest Grove/Cedar Springs
residents, told jurors they are op-
posed to the road being closed. He

two communities, is heavily travel-
ed by famulies living on both sides.

According to Mardis, if the road
is closed, it will cause hardships on
{amilies, residents whe car-pool to
work, sports-relaied activites that
involve children living in both com-
muinities and church services, that
are sometimes held at Cenler
Springs and held at Forest Grove at
other times. He also noted that the
road is a school bus route.

said the road, which connects the

-

e a————p S St 5% o
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L
v

.
=
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Jury President W. T O™
Bailey told residents that, at this
tume, jurers have only signed a
resolution agreeing lo close the road
and relocate it, when and il the
police jury is requested to do so by
LES eilicials.

He said, at this time, no new roule
for the road has been established,
but he assured residents that their
“feclings will be top priorily in
relocating the road.”’

Bailey lold residents that the road
will probably remain open for about
two more years, adding that the
police jury has not yet signed a

resolution to close the road, oniy to
relocate the road if requesled to do
so by LES

e cansle af thae ~eammanite

To Protests From Resxdenis Near P;époseQ= PlantSlter

’-5""1*".'(‘ T & R
If the jury votes to close the road,
resideats will then have the option
of using the court system. . |
“A resolulion to close the roa
has not been passed-just a resolu-
tion to relocate the road if

necessary,” Eaile!( said, staling,
“the vast maiority of the people in
this parish wanl the plaat.’ '

ardis also said residents of the

area are Wi e
1"( € i

'Y
mE fairly reeresen
aley said, asol y

h, l’unding for
relocating the road has not yel been
established. "I and when the time

il i R
e, .c"!:"r -

1 Thur/v.‘ January 18, 1396—~The Cuardian—Journai—rage & |
’ : = ",ill',", .4~‘_ . 3 i . ) ll® | »

By e AR .\};'07 08~ e
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e LT, § colfon g 8
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vy

comes that we need to refocate the
road, we need lo appoiat a comil:
tee, including the road superiaten-
dent,” juror of the area (District 8}
and other jurors, to survey reloca-
tion ibilities, the president
stated. | v
He also told residents that the
road will be relocated belfore the
“orest Grove Hoad is closed.

RESIDENTS OF THE FOREST GROVE and Cedar in June to locate a uranium enrichment facility in

Springs communities metl with members of the

Claiborne Parish Police Jury last week during the

regular meeting of the jury. Residents voiced their coa-

cerns aboul closing the Forest Grove Road if and when
N ¥ oSl

(L R P nedalbn Mo ontd v Bnare.. €.

Claiborne Parish. In Nevember of last year, LES of-

ficials announced thal a site had been selecled for the

facility—in the Forest Grove area. Jury President W.T,

“Bili” Bailey assured residents that il the road is clos-
L} . . o
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By CURTIS D. HEYEN
The Tenes

HOMER — Two Home: area
cburches do pot want mones from
a5 inlerpational partoerst; that
plans (o build & wranium-e-s-ich-

wezt plant o their back yards

Louisiana Exergy Bervices al-
tcmé»led to dopate §500 eack i For-
est

rove and Cester Springs Chris-
tian Methodist Episcopal churches

But the combined congregatio=s of

about 147 people rejected the o' fer,

“For us to accept checks trom
scmebody who we consider ou- en-
emy would be a coaflict of nlerest "
said Forest Grove secrelary Alean
Jooes. “Lf we had casbed the checks,

»

-

—

2 = //;1
g SHRE IR T L2

v % '

Do sooner than they bad cleared the .

blicized it
, which we

bank they would have
and s2id we are fri
are pot™ -
douisiana
applied for a federal license to build

menl plant. The Nuclear Regu-
Latory Commission has given .the
document & preliminary reriew.

The pext step s announcement pf

how the NRC will hand.le the lUcens-

pro plant sile live mlles north-

eas: of Homer vn Clalborne Parish
Road 39, Just off stale Highway 9 —

wilkin & tuile of Center Springs and
tw0 miles of Forest Grove.

' v .
.-
. b

The Rev.ED. McWoodson of
+ Mioden, pastor of both churches,
- 8aid be would have kept the money

« - . - M it had bees his decision to make.
Services bas .

: .. #aid, ~] did sol have anything to do
and operate the wranjum-enrich- - "

*They do whal they want™ he

withit® - '
* " He'added *1 have pever is my
- whole hie tarned down a contribu-
* tion 1o the charch ™
fopisianaEnergy Services
"’spolcswcmm\ury Boyd said the

.t e v Coller vas made “in the splrit of
unber Is being cleared 3l the ©

. wanling to be good citizens Lo the
panish” | %

'~ Xbe partoership has donaled
foore than $10,000 to warious
Clatborne Parish groups since the

¢ lans for the plan! were announced

hurches reject gift from ‘enemy\
Nuclear plant’s bhecké“_refused ~bs;_,‘Hon*uar | congregations

in Juoe 1985, Boyd said. About
‘§8,000 went (o 22 community ser-
" vice agencies through tbe parish lo-

dustrial developmen! commitiee
before Louisiana Services
opened its Homer offices in Seplem-
ber, she said "

" Among recipients,’ said Boyd
Homer High School FBLA chapter,
a group ol students who attended an
Alabama space camp, the Claiborne
Parish Fair, Desert Storm and De-

~ sert Shield support efforts, North

loulsiapa Uplands Film Cem-
mission, Homer American Legioo

- posi, Clalborne Academy and

advertisements dn school publi
catiogs. . -, el 1
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LETTERS TO THE EDITOR

TR

i . Deaar Editor:
: What will & take for our town 10 sce

"o what 3 group of owsilers is downg 10 our
town, families aod fricads. In the pag 18
l . wmomhsor beser we huve winessed how
big spaadens wih biy bucks can comg io-
W 2 towo, aod nake fnends fag.  * ¢
. Oo March 23, 1991, Forest Grove,
1 Center Spnngs, Anuoch and oder cbus-
ches were at Forest Grove for an eveo- !
ng of prawse and workiship 10 God and
i : Cunst. During this tume one of our
leade s WOk the Oppon wruty 10 gnnounce
W3t be bad two chexks for Furest Grove
and Center Springs for $500.00 each.
The chunch was full with ladies in red
. wad e lack. To se U louk oo Ueir
i faces when they realued that L.E.S. or
i v - L E A (oo 1 Ux sainc) had enterad this
i place of worsLip in the fonn of & leuer
| i Aol checks of donwtions, causal 3 100k
H ' of dumuy, bt God sl received hus
| §aat
: Be it how Elder Edward Fuller Is oot
! speaking oa belwldfl of Forest Grove or
| Cenier Sprngs concerning any L.E.S.
| plhal issucs. !
|
|
|
i

Oc Suaduy, the leason was Freedom

and Respoasibuity takes frow | Cona- .

Wiaas B 11101 with the key verse being - i
' "iake heed lest by aoy micans tis liber-

ty of yowrs become 3 stumbling block 10

e tu are weak ' (1 Corinthuans §:9),

Lo owr kesson we lewrnal Uiere is danger

of causing someone 10 viokite bis or her

T owdconscwence, and any beliavior wiucl

- v BOCs spuns U conscience s destructive.,
{ 50 e srong Christun mus doennioe

) 8ot 10 offcad another Christian by par-
Uciputing in thy which is coasidered
wrong by the weak Christian.

The busic lesson we neaded 0 learp
was s:

There are time whea Christians mus
sccomadate themaclves 10 e projudices,
weaknesscs and scruples of puber
T - Chnisiaas,

' Paul would say *‘don't faunt your
freadom io the face of the suind who is
Youag for bie may be wempred 10 imitate
yw.tn ?

It i5 2 scrious matter 10 sin aguinR
r mww«bnbmumu
! Chrgt." - Acis 9:4 :

Itis well knowa that Forest Grove and'
Cauer Springs are opposed o the loca-
ton of the Cliborne Enschment Plant ]
axd for that orgasization (L.E.S.) w of-
fer usy donaion (brought by our Elder)
1 - was inappropriate and wocalled for.

. We reject the donation for i is 2 con-
- > ° Mt of iotemat and are retwrning bow
n | wy . Siscerely, R AT

. - . Roy Manlis "
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DR. ROBERT D. BULLARD
CENTER FOR AFRO-AMERICAN STUDIES
UNIVERSITY OF CALIFORNIA, LOS ANGELES
LOS ANGELES, CA 90024

COMMENTS ON
CONSTRUCTION

My comments on the Draft Environmental Impact Statement for
the Construction and Operation of the Clairborne Enrichment Center.
Homer Louisiana will address the elements of environmental eguity.
Environmental equity is distilled into three broad categories:
procedural, geographic, and social equity.

Procedural equity refers to the "fairness" guestion: the
extent that governing rules, regulations, evaluation criteria, and
enforcement are applied uniformly and in a nondiscriminatory way.
Procedural eguity might involve nonscientific and undemocratic
decision making, exclusionary practices, nonrepresentativeness of
samples, subjects, and opinion leaders selected in community rating
and site selection scoring systems.

Geographic Equity refers to location and spatial configuration
of communities and their proximity to environmental hazards,
noxious facilities, and locally unwanted land uses (LULUs) such as
landfills, incinerators, sewer treatrent plants, lead smelters,
refineries, and uranium enrichmsnt plants. Because of their
geographic and spatial configuration, some communities (i.e., rural
areas, sparsely populated areas, Native American reservations,
urban ghettos and barrios, the socuthern United States, Thir¢ World
nations, etc.) are more vulnerable than others.

social equity assesses the role of sociological factors (race,

ethnicity, class, culture, 1life styles, political power,
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organization, legal incorporation, etc.) on environmental decision
making. Poor people and people of color often work in the most
dangerous jobs, live in the most polluted neighborhoods, and their
children are exposed to all kinds of environmental toxins on the
playgrounds.

In the real world, all people, communities, and regions are
not created equal. Some communities and interests are more equal
than others. Unincorporated communities of color are vulnerable to
a “"triple jeopardy" in that they are often rural, poor, and
politically powerless against industrial interests. Unequal
interests and power arrangements have allowed poisons of the rich
to be offered as short-term remedies for poverty of the poor. This
scenario plays out in the United States, and in the proposal to
site Clairborne Enrichment Center, where low-income and people of
color communities are disproportiorately impacted waste facilities
and "risky" technologies.

Many facility siting decisions---as in the case of the
proposed Clairborne Enrichment Center (CEC)---distribute the costs
in a regressive pattern, while providing disproportionate benefits
for individuals who fall at the upper end of the socioceconomic

spectrum.’ In the United States, race has been found to be

' See Robert D. Bullard, "Solid Waste Sites and the Black
Houston Community." Sociological Inguiry 53 (Spring, 1983): 273~
288; United Church of Christ Commission for Racial Justice, Toxic
Wastes and Race in the United States (New York: United Church of
Christ, 1987); Dick Russell, "Environmental Racism.”" The Amicus
Journal 11 (Spring, 1989): 22-32; Eric Mann, L.A.'s Lethal Air:
New Strategies for Policy, Organizing, and Action (Los Angeles:
Labor/Community Strategy Center, 1991); Leslie A. Nieves, "Not in
Whose Backyard? Minority Population Concentrations and Noxious



3
independent of class in the location of municipal landfills and
incinerators,? abandoned toxic waste dumps,’ and cleanup of
Superfund sites.‘

Envirommental racism is real. Environmental racism refers to
any policy, practice, or directive that differentially affects or
disadvantages (whether intended or unintended) individuals, groups,
or communities based on race or coler.’ Environmental ricism
combines with public policies and industry practices to provide
benefits for whites while shifting costs to pecple of color.®

Facility Sites." Paper presented at the Annual Meeting of the
American Association for the Advancement of Science, Chicago
(February, 1991); D. R. Wernette and L. A. Nieves, "Breathing
Polluted Air: Minorities are Disproportionately Exposed." [EPA
Journal 18 (March/April, 1992): 16-17; Robert D. Bullard, "In Our
Backyards: Minority Communities Get Most of the Dumps." [EPA
Journal 18 (March/April, 1992): 11-12; Bryant and Mohai, Race and
the Incidence of Environmental Hazards (Boulder, CO: Westview
Press, 19%2), pp. 1€63-176.

: Bullard, "Solid Waste Sites and the Black Houston
Community."pp. 273-288; Robert D. Bullard, Invisible Houston: The
Black Experience in Boom and Bust (College Station, TX: Texas A&M
University Press, 1987), chapter 6; Robert D. Bullard,
"Environmental Racism and Land Use." :

Law, Policy & Practice 2 (Spring, 1993): 6-11.

’ United Church of Christ Commission for Racial Justice,
Toxic Wastes and Race; Paul Mohai and Bunyan Bryant, "Environmental
Racism: Reviewing the Evidence," pp. 163-176.

¢ Marianne Lavelle and Marcia Coyle, "Unegual Protection,"
National Lew Journal, September 21, 1992, pp. 51-82.

$ Robert D. Bullard, Confronting Environmental Racism:

Voices from the Grassroots (Boston: South End Press, 1993),
chapter 1.

¢ gee Commission for Racial Justice, Toxic Wastes and Race
in the United States; Robert D. Bullard, ed., Confronting
Environmental Racism: Voices from the Grassroots, chapter 1; Robert
D. Bullard, "The Threat of Envircnmental Racism," Natural Resources
& Environment 7 (Winter, 1993): 23-26; Bunyan Bryant and Paul
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Environmental racism is reinforced by government, legal, economic,
political, and military institutions.

The same forces that drive toxic waste incinerator proposals
to Kettleman City and East Los Angeles (CA), Emelle (AL), Southside
Chicago and Sauget (IL), and Alsen (LA) also operate in pushing
proposals for low-level nuclear storage facilities or monitored
retrieval storage (MRS) proposal on Native American Reservations,
operate in targeting 2 uranium enrichment plant proposal for one of
the poorest regions of the country and a regions where African
Americans are significantly overrepresented in the population---the
South and Clairborne Parish, Louisiana.

The southern United States is this nation's Third World where
people of color, low-income, and working-class communities have
become the "dumping grounds."” The findings in Dumping in Dixie:
Race, Class, and Environmental Quality show that African Americans
in the southern states have borne a disparate burden in the siting
of hazardous waste landfills and incinerators, lead smelters,

petrochemical plants, and a host of other noxious facilities.” The

Mohai, eds., Race and the Incidence of Environmental Hazards, PP-
163-176; Regina Austin and Michael Schill, "Black, Brown, Poor and
Poisoned: Minority Grassrocts Environmentalism and the Quest for
Eco-Justice." The Kansas Journal of Law and Public Policy 1
(1991): 69~-82; Kelly C. Colguette and Elizabeth A. Henry
Robertson, "Environmental Racism: The Causes, Consequences, and
Commendations.® Tulare Environmental Law Journal 5 (19%1): 153~
207; Rachel D. Godsil, "Remedying Environmental Racism." Michigan
Law Review 90 (1991): 394-427.

¥ Robert D. Bullard, 3
Environmental Quality (Boulder: Westview Press), pp. 25-44; Robert
D. Bullard, "Ecological Inegquities and the New South," Black
communities under Siege,"™ Journal of Ethnic Studies 17 (Winter
1990): 101-115.
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selection of the CEC site in Clairborne Parish conforms to this
pattern.

The Draft Environmental Impact Statement (DEIS) failed address
many "social impacts" concerns reguired under the National
Environmental Policy Act (NEPA) and "equity impacts"
(nondiscriminatory effect) covered under Title VI of the 1964 Civil
Rights Act.

Environmental justice and equity concerns have received the
attention of the U.S. Civil Rights Commission. In its September,
1993 report, the Louisiana Advisory Committee to the U.S.
Commission on Civil Rights reinforced what many pecople already
knew: African American communities (along the lower Mississippi
River chemical corridor) bear a disproportionate health and
environmental burden from industrial pollution.’

Health concerns raised by residents and grass-roots activists
who live in small towns such as Alsen, St. Gabriel, Geismer,
Morrisonville, Wallace, and Lions (Louisiana) have not been
adequately addressed by local, state, and federal agencies. Many
of these unincorporated communities were established by former
slaves and predate the petrochemical plants and toxic waste
facilities that moved next-door.

The mission of the Nuclear Regulatory Commission (NRC) was

never designed to address environmental policies and practices that

. Louisiana Advisory Committee to the U.S. Commission on
civil Rights, The Battle for Justice in lLouisiapa. . . .
Government, Industry, and the People (Kansas City: u.s.
Commission on Civil Rights, Central Regional Office, September
1993).
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result in unfair, unjust, and regressive outcones. However,
environmental equity concerns must be addressed if we are to have
just and fair siting decisions. Without public input, the NRC and
private industry such as Louisiana Energy Services (LES) are not
likely to ask the guestions that go to the heart of environmental
injustice: What groups are most affected? Why are they affected?
How can the problem be prevented?

Residents of two African American communities--~-Forest Grove
and Center Springs---want answers as to why the nation's first
privately-owned uranium enrichment plant is slated to be built so
close to their communities. Forest Grove (founded just after
slavery in 1866) is just 1.25 miles from the proposed CEC facility.
Center Springs (founded in 1910) is just one quarter mile from the
proposed facility.

Invisible Communities. There are clearly ethical, economic,
and legal issues involved in the siting of the LES facility. First
of all, the Clairborne Enrichment Center (CEC) is located
vapproximately & kilometer (km) (5 miles) from Homer" (p. 1--2).
The CEC is also located between two African American communities of
Forest Grove and Center Springs. As far as the DEIS is concerned,
these two communities do not exist---they are "invisible"
communities.’ Because of their invisibility, they could not h#vo
consented to host the facility. The socioeconomic and local

community characteristics of Homer were detailed in the DEIS---not

 For an in-depth discussion of this phenomenon see Robert
D. Bullard, 3
Bust (College Station, TX: Texas A&M University Press, 1987).
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that of Forest Grove and Center Springs, communities closest to the
proposed site.

Race and Class in Claiborne Parish. African Americans
comprised 12 percent of the U.S. population and 30.8 percent of
Louisiana's population in 1990. The racial composition of
Clairborne Parish was 53.43 white, 46.09 African American, 0.16
percent American Indian, 0.07 percent Asian, 0.23 Hispanic, and
0.01 percent "other"™ in 1990. Because of out-migration of whites
since the 1990 census, African American make up nearly half of
Claiborne Parish population in 1994.

The CEC facility is proposed for a state where the percent
African American is two and 2 half time greater than the percent
African American in the nation. The percent African American in
Clairborne Parish is 4 time greater than the percent African
American in the country. Center Springs had approximately 100
inhabitants (99 percent African American) in 1990. The population
of Forest Grove was approximately 150 (100 percent African
American) in 1950.

Clairborne Parish is poorer than the surrounding parishes.
According to the DEIS, the parish per capita earnings was only
"about $5,800 per year. . . compared to a national average of
almost $12,800" (3--108)., Clairborne Parish is one of the poorest
regions of the United States.

Unequal Benefits and BPBurdens. Should two small African
American communities bear a disproporticnate burden for this

nation's domestic energy shortfall? The DEIS reports that the CEC
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would produce about 17 percent of the estimated U.S. requirement
for enrichment services in the year 2000 (p. 1--5). Too often low-
income and people of color communities have borne a
disproportionate burden for the nation's energy and environmental
policies (costs tend to be regressive), while whites and those
communities that fall at the upper end of the income spectrum
receive greater penefits (jobs, increased tax base, new
construction, residential amenities, etc.).

Clearly, existing Clairborne Parish residents will receive
fewer economic benefits (high paying jobs and home construction)
than those who relocate to the area or commute to the proposed
facility. the DEIS predicts that it is unlikely that the project
will get its skilled work-force from the nearby population,
particularly Clairborne Parish population. Moreover, CEC staff is
expected to buy homes "outside of the parish area" (p. 4--33).

The DEIS sums up the socioceconomic impact of a "no action
alternative" on the proposed CEC in the following passage:

"The socioeconomic impact of a no-action alternative is

a continuation of the depressed economic conditions in

this area an a likely out migration of skilled and higher

income workers. This region would continue tc depend on

its current commercial, industrial, and agricultural

base." (p. 4--74)

Given the nature of the proposed project (for some residents
the CEC would bring some unacceptable risks) and work-force
projections (higher-end jobs going tc commuters and those who
relocate outside of Clairborne Parish, the CEC facility might have
the opposite effect of that predicted. The existing Clairborne

Parish residents who are better educated and more skilled (and who

T e L e T R e e TN S R A R o
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receive jobs at the facility) will 1likely move to outlying
parishes. This type of out migration is fairly common and
generally results in a fairly predictable pattern of "white
flight." Because mobility options are greater for whites than for
blacks (at every income), the project will likely accelerate the
Clairborne Parish's transition from majority white to majority
black.

Social Costs. Social costs include noise, public safety,
mental stress, physical health, land use, and transportation
impacts on nearby residents. Social costs will be localized to
nearby residents (those closest to the facility such as Forest
Grove and Center Springs), while benefits are more dispersed (jobs
and other economic benefits) for some Clairborne and other parish
residents, and the workers who relocate to the area or commute to
the facility.

Property Values. Several key gquestions arise regarding
property values and housing equity. What impact will the proposed
project have on property values, especially those owners who live
closest to the facility? Will the impact on property values be the
same (positive or negative) for the community residents who live in
Forest Grove and Center Spring compared to the property valuos.of
owners who live in Homer and other outlying areas? It is unlikely
that the property values of Center Springs and Forest Grove will be
enhanced by the facility. The value of their homes will likely
decrease with if the facility is approved.

The DEIS identifies Clairborue Parish residents as the ones
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vlikely to £ill the lower end of the skill and pay scale jobs" and
occupy housing units where there already is "an over supply of
lower quality and older homes?" (p. 3--103). Greater housing
benefits are likely to accrue to commuters not existing residents.
Center Springs and Forest Grove would be clear "losers" in this
plan.

Labor Pool. Similarly, economic benefits (jobs and pay scale)
appear to be regressive---with existing residents taking the jobs
at the "lower-end of the skill and pay scale" and “an increasing
number of migrants will take the jobs" at the higher-end (p. xxii).
The very upper-level jobs (skilled health physicists, chemical
engineers, etc.) will likely come from other parts of the United
States. It is unlikely that these individuals will relocate to
Center Springs, Forest Grove, or the existing communities that are
closest to the proposed facility.

Clairborne Parish does not have a shortage of unskilled
workers. With a dropout rate of 47 percent, "job training and
erploymenc is likely to be awarded to an available group of
curren:ly more qgualified and more educated individuals. Lesser
qualifieu individuals in the area may obtain jobs in the cafeteria,
administration, and support services" (p. xxii). The CEC will not
create an economic -ebirth for the large number of parish residents
who fall at the lower end of the economic spectrunm.

wWaste Disposal. The DEIS indicates that the CEC will generate
non-hazardous, radioactive, hazardous, and mixed wastes. It also

indicates that the wastes will be collected, inspected, volume-
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reduced, and transferred to treatment facilities or disposed of at
authorized waste disposal facilities. The DEIS failed to specify
where the hazardous wastes, i.e., solvents, thinners, phenol
mercury, sulfuric acid, lead, pesticides, etc., will be disposed
(p. 2--13). Will the hazardous wastes go to the nearby licensed
landfill in Monvroe, LA (Ouachita Parish) where over 60 percent of
the nearby residents are African Americans? Or will the wastes be
shipped south to the licensed facility in Alsen, LA (Rollins
Environmental Services) where over 90 percent of the community
residents are African Americans?

gite Selection Process. Did anyone poll the residents of
Center Springs or Forest Grove about how they felt about the CEC
facility? One of the site selection criteria states, "the facility
should be cdeveloped in a locale where it would be considered an
asset to the community" (p. 2-39). Again, the two African American
communities were defined out of the process. These twoc communities
(located just one guarter mile and one and one~fourth mile from the
proposed facility) did po: give their consent to host the CEC
facility. The "Homer" site score (2 misnomer since ‘the site is
located some 5 miles from Homer) was derived from opinion lez.iers
who reside outside of the two communities where the CEC tacility'is
proposed.

One criteria used in scoring the site was "an active and
cohesive community leadership to facilitate development of the
site" (p. 2--50). Again, "Homer was selected because it was the

highest rated community. . ." (p. 2--50). These results probably
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would be a lot different if opinion leaders' views from Forest
Grove and Center Springs had been used in the community scoring for
site selection. There are some validity and representativeness
issues involved when views were reported from a community that is
5 miles away (Homer), but no similar outreach to a community that
is just one-fourth mile (Center Springs) from the property line of
the proposed site.

Decontamination and Decommissioning. The CEC proposes to
operate for 30 years. The phase down of the project will have
regressive impact with workers at the lower-end of the skill and
pay sczle experience greater dislocation. Workers at the higher~
end of the skill and pay scale will have more resources at their
disposal to absorb the change and relocate.

Finally, “"risky" technologies and "dirty" industries have
followed the "path of least resistance." Poor people and people of
color communities are given a false choice of "no jobs and no
development" versus "risky low naying jobs and pollution.®" Some
industries have often exploited the economic vulnerability of poor
communities, poor states, and poor regions for "risky" operations.

The proposed CEC facility fits this pattern.
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September 22, 1992

Docket No: 70-3070

Louisiana Energy Services, L.P.
ATIN: W. Howard Arncld

President
2127 ¥« Street, N.W.
" Lt ]

We «on, DC 20037
Gentlemen:

Since disposition of depleted uranium (DU) tails is an important
decommissioninc licensing issue for the proposed Claiborne Enrichment Center,
the Nuclear R¢ ory Commission performed an assessment of the issuec
involved. Ou Jation assumes that the bulk of DU tails will eventually be
disposed of as e waste. We examined the acceptability of disposal of the LES
enrichment plant tails, as depleted UF,, in a licensed 10 CFR Part 61 'disposal
facility as suggested by LES's "Depleted Uranium Hexafluoride Management
Study."” We have completed our review of this proposal. Based on our
aralysis, we have reached the following conclusions.

The preferred chemical form for final disposition of the DU tails is U,0
regardless o* '-235 concentration. Even if stored tails were later furf\er
processed ai pleted of U-235, the bulk of DU tails must still be disposed
of. Compare. .ith UF,, U0, is the more stable physicochemical form and the
more compatible, as regards to safety, with long-term disposition of tails.
Conversion of the DUF, to DUF, for final disposition is not acceptable because

its physicochemical, 1ong-term stabi.ity is incompatible with final disposal
under 10 CFR Part 61.

The Environmental Impact Statement (EIS) supporting 10 CFR Part 61 did not
contemplate large volumes of DU tails. Our analysis, using methodology
similar to that used for the Part 61 EIS, concludes that near-surface disposal
of such large quantities of DU tails is not appropriate, both because of its
potential radiological impact and its chemical toxicity. However, other
disposal alternatives under 10 CFR Part 61 may be viable; e.g., deep mine
disposal. Therefore, disposal options, other than near-surface disposal, must
be considered for the DU tails. Disposal options must be accompanied with
supporting analyses. The analyses shculd include funding provisions for
storage, tails conversien to the oxide form, final disposition and, if
applicable, transportation costs.

Your analyses should also consider an appropriate schedule for conversion and
disposal. Since you are proposing to start production in phases, which may
take several years, the conversion of DUF, to DU,0;, or other suitable waste
form, should start 10 to 15 years after initiating production, or after
generating 80,000 tons of tails, whichever is reached first.




W. Howard Arnold -2~

In summary, demonstration of viable means of DU tails ultimate disposition and
provision for financial assurance are needed. It is recognized that the total
volume of waste to be generated for the LES Claiborne Enrichment Center is
part of a much larger national inventory. Therefore, LES DU tails disposition
miy be addressed as part of the national inventory disposal scheme.

We would be pleased to discuss these matters further with you after you have
considered them. If you have any questions, please contact Dr. Lidia A.
Roche’ at (301) 504-2695.

Sincerely,

s "
ohn W.N. Hickey, Chief
Fuel Cycle Safety Branch
Division of Industrial and
Medical Safety
Office of Nuclear Material Safety
and Safeguards

cc: Attached list
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