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Pursuant to the March 21, 1990, Memorandum and Order of the
Atomic Safety and Licensing Appeal Board ("Appeal Board"), the
Appeal Board's further Order of April 24, 1990, and 10 C.F.R. §
2.175(d), the United States Environmental Prutection Agency,
("EPA" or "the Agency") files this amicus curiae brief regarding
the Atomic Safety and Licensing Board's ("ASLB's") February 13,
1990, Initial Decision authorizing the permanent disposal of
radioactive thorium mill tailings and other contaminated
materials at the Kerr-McGee Chemical Corporation's ("FKerr-
McGee's") West Chicago Rare Earths Facility ("Facility"). By
participating in these proceedings, EPA does not waive or
otherwise limit the jurisdiction it may have under any statute or
other authority, including, but not limited to, the National
Environmental Policy Act, 42 U.S.C. §§ 4321 to 4370a, the Clean
Air Act, 42 U.S.C. §§ 7401 to 7642, the Safe Drinking Water Act,
42 U.S8.C. §§ 300f to 3003=-11, the Federal Water Pollution Control
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Act, 33 U.S8.C. §§ 1251 to 1387, the Comprehensive Environmental
Response, Compensation, and Liability Act, 42 U.S.C. §§ 9601 to
9675, and the Resource Conservation and Recovery Act, 42 U.S.C.
§§ 6901 to 69911, to take any action concerning Kerr-McGee, the

Facility, or these proceedings.

I. INTRODUCTION

EPA's interest in the present proceedings arises from the
Appeal Board's invitation to file a brief as an amicus curiae.
The Agency also has responsibilities under the National
Environmental Policy Act and the Clean Air Act to review and
comment publicly on the environmental impacts of federal
activities. Consequently, the Agency has provided comments to
the Nuclear Regulatory Commission ("NRC") on the Draft
Environmental Statement, the Final Environmental Statement, the
draft Supplement to the Final Environmental Statement and the
final Supplement to the Final Environmenta. Statement ("SFES")
relating to the licensed activities at the Facility. Our July
27, 1989, comments o the SFES [Attachment 1) best summarize our
concerns with these documents and with those portions of the
ASLB's Initial Decision which rely on them. This brief discusses
only certain technical information obtained by the EPA since the
ASLB's Initial Decision and issues raised by the Initial Decision
itself. As set forth below, the EPA believes that the disposal
method currently approved in the Initial Decision may not meet

all of the applicable standards found in 40 C.F.R. Part 192. EPA
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recommends that the Appeal Hoard remand this matter to the ASLB
to address adequately the concerns raised by the Agency in its
July 27, 1989 comments and this amicus curiae brief.

IT. DISCUSSION

A. Background

In 1978, Congress enacted the Uranium Mill Tailings Radiation

Contrel Act, 42 U.S.C. §§ 7901 et. seg., ("UMTRCA"), to provide a

program to regulate the processing and disposal of uranium and

thorium mill tailings, finding that:
the protection of the public health, safety, ard
welfare ... require(s) that every reasonable effort be
made to provide for the stabilization, disposal, and
control in a safe and environmentally sound manner of
such tailings in order to prevent or minimize radon
diffusion into the environment and to prevent or
minimize other environmental hazards from such
tailings.

42 U.8.C. § 7901(a).

UMTRCA requires EPA to promulgate standards of general
application for the protection of health, safety and the
environment from radiological and non-radiological hazards
associlated with residual radiocactive materials. 42 U.S.C. §
2022. EPA promulgated such standards for licensees of the NR2
(the "Mill Tailings Standard"), now codified at 40 C.F.R. Part
192, on October 7, 1983. 48 Fed. Reg. 602 (1983). These
standards afford protection of human health from the effects of
radioactive and toxic constituents of thorium mill tailings.

Among other things, the standard also protects health and the
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environment by requiring protection of groundwater from leaching
of radioactive and toxic constituerts from thorium mill tailings.

Section 2022 (b) of UMTRCA further provides that requirements
established by the NRC with respect to byproduct material shall
conform to the Mill Tailings Standard. Accordingly, the NRC
promulgated criteria (the "NRC Implementirng Rules”), which appear
as Appendix A to 10 C.F.R, Part 40, to bring regulations it had
adopted in 1980 to implement its own obligations under UMTRCA
into conformity with the Mill Tailings Standard. 50 Fed. Reg.
41,852 (1985). Thus, under the UMTRCA scheme, the Mill Tailings
Standard and the NRC Implementing Rules operate together to
regulate the final disposal project proposed for the Facility.

Amony the changes implemented by the NRC to conform to the
Mill Tailings Standard is Criterion 1, which lists
characteristics of tailings sites to be considered in siting and
design decisions. According to this Criterion, in order to
achieve the general goal of pernunent isolation of taiiings and
associated contaminants, the NRC must optimize characteristics
such as remoteness from populated areas, continued isolation from
groundwater sources and potential for minimizing erosion "“to the
maximum extent reasonably feasible" in the site selection
process, In addition, Criterion & states that the earthen cover
placed over tailings at the end of milling operations must
provide reasonable assurance of controlling radiological hazards
for 1,000 years, to the extent reasonably achievable. Criterion

12 provides that the final disposition of mill tailings should be
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such that ongoing active maintenance is not necessary to preserve

isolation,

B. The EPA-Commissioned Studies

As noted above, EPA submitted comments to the NRC" on the
various environmental jlmpact statements on which the ASLB relied
in issuing its Initial Decision, gee, €.g., Initial Decision at
79=81. Tec further assess its concerns as to whether the disposal
method approved in the ASLB's Initial Decision meets the
requirements of the Mill Tailings Standard, EPA commissioned two
studies: the Technical Information Memorandum: Review of Kerr-
McCee West Chicago Rare Eerthe Facility Disposal Plan Desian,
prepared by Rogers and ‘ssociates Engineering Corporation, April
13, 1990, ("Rogers Memorandum") [Attachment 2): and, the Final
Beport, Kerr McGee Chemical Corporation Rare Earths Facility,
Evaluation of Resistance to Erosion, prepared by NUS Corporation,
May 4, 1990, ("NUS Report") [Attachment 3). Although the EPA

informed the ASLB prior to its Initial Decision that such reports
were forthcoming, the reports were not finalized until after that
decision. As explained below, both reports indicate that the
disposal method discussed in the SFES and approved in the ASLB's
Initial Decision is not consistent with certain of EPA's health
and environmental requirements contained in the Mill Tailings

Standard.
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1. Centrol of Radicological Mazards for 1.000 Years. The Mill

Tailing Standard requires that disposal cells for thorium

byproduct material be designed to provide reasonable assurance of
control of radiological hazards "for one thousand years, to the
extent reascnably achievable, and, in any case, for at least 200
years." 40 C.F.R., §§ 192.32(b)(1)(4i) and 192.41. The NRC has
adopted this requirement in Criterion é of the NRC Implementing
Rules. The record before the ASLB indicates that lerr-McGee

does not attempt to demonstrate that meeting the primary

requirement (1,000 years) is not reasonably achievable, The ASLB

simply adopts the 200 year minimum assurance reguirement without
explanation. §ee Memorandum and Order Ruling on Illinois'
Request for Reconsideration, February 13, 1990, Docket No. 83«
495-01-ML, at 8., Using reasonable design features, the
Department of Energy has achieved the 1,000 year primary
requirement at all the sites subject to the Mill Tailings
Standard that are under its jurisdiction, including the
Canonsburg, Pennsylvania, tailings disposal site located in a
meteorological environment similar to that of West Chicago and
relied upon by Kerr-McGee to illustrate the adequacy of its own
proposed cell design. The failure of the record for the Initial
Decision to discuss the achievability of control trom
radiological hazards for 1,000 years, in conformity with the Mill
Tailings Standard and Criterion 6, constitutes a significant flaw

in the reasoning which underlies the Initial Decision.
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2. Selection of Design Storm. In developing the Mill Tailings
Standard, EPA prepared several technical background documents and
an environmental impact statement to analyze the likely effect

that implementation of the standard would have on human health

and the environment. The Final Environmental Impact Statement
for Standards for the Control of Byproduct Material from Uranium

Qre Processing, 40 CFR 1982, EPA 520/1-83-008-1, Volume I, p 8«8,
[Attachment 4) provides that, as it pertains te erosion
resistance relevant to Kerr~McGee's proposed disposal cell,
"reasonable assurance" of cuntrol of radiclogicel hazards means
use of the Probable Maximum Precipitation (PMP) event in disposal
cell design, since no other reference precipitation event (100
year, 200 year storm, etc.) carries reasonable aswurance (€.g.,
95% probability) that a more severe event will not occur within
1,000 years. Hence, to be adequately protective of human health
and the environment, a disposal cell design should be modelled to
withstand the PMP event,

In this case, in calculating the long-term effectiveness of
its proposed disposal cell, Kerr-McGee relied exclusively upon a
Burvau of Reclamation document which provides for modifications
to the PMP for the design of small dams to use design storm
precipitation estimates lower than the PMP. See February 13,
1990, Memorandum and Order Ruling on Illinois' Reguest for
Reconsideration, Docket No. 40-2061-ML, at 5, 8. The Bureau of
Reclamation allows graded modifications to the PMP when property

damage is the relevant consideration in the event of dam



8
failure, but allows no such modification when there is a
potential for loss of life. As the principle purpose of the Mill
Tailings Standard is to protect human health and the environment,
not to limit property damaje, modifications to the PMP based upon
criteria designed to protect against property loss do not appear
to be appropriate to demonstrate compliance with the standard.
Moreover, Kerr-McGee hag neot attempted to demonstrate that
design of the disposal cell to withstand the unmodified PMP is
impracticable,! or that the objectives of the standard can be met
by the proposed lesser design basis.

Section 2.1 of the Rogers Memorandum [Attachment 2) and
Sections 3.0 through 10.0 of the NUS Report [Attachment 3)
demonstrate that Kerr-McGee used an inappropriate precipitation
event, which significantly detracts from the reasonable assurance
that the proposed disposal cell will control radiological hazards
for 1,000 years. Since the Facility occupies less than one
square mile of land, Kerr-McGee should have employed a 1 hour, 1
square mile event, with appropriate consideration of shorter time
periods (NUS Report at 3); instead, Kerr-McGee utilized a 6 hour,
10 square mile storm. The design basis of a reasonably
anticipated maximum precipitation event of 17.6 inches per hour,
which is appropriate to the 1,000 year design, has been reduced
in the record to a 1.5 inches per hour event. In other words,

the ASLB accepted use of Kerr-McGee's design basis storm for the

1 The Department of Energy's experience suggests that this
requirement is readily achievable. §ee supra at 6.
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proposed cell that is less than ten percent of the appropriate
event., 1In fact, the modified precipitation event used to
calculate the cell's protectiveness (1.5 inches per hour) is
significantly less than the precipitation estimate for even a 200
year event (Rogers Memorandum, Section 2.1.3 and Table 1).

On remand, Kerr-~McGee should be reguired to employ the
proper PMP event in order to demonstrate that the propo ed
disposal cell design reasonably assures control of radiological
hazards for 1,000 years unless that is shown to be not reasonably

achievable.

3+ Reliance Upon long-term Maintenance. The legislative history

©f the UMTRCA provides that “uranium mill tailings should be
treated ... in accordance with the substantial hazard they will
present until long after exie“ing institutions can be expected to
last in their present forms." H.Rep. No. 1480, 95th Cong., 24
fess. 17 (1978). EPA rejected reliance on institutional
controls (e.g. active maintenance) to control radiological
hazards in its rulemaking for the Mill Tailings Standard under
UMTRCA. 48 Fed. Reg. 45,936 (1983). Similarly, Criterion 1 of
the NRC Implementing Rules, which was promulgated by the NRC to
conform with the Mill Tailings Standard, establishes as the
general goal in siting decisions regarding the disposal of mill
tailings the permanent isolation of the tailings without ongoing
maintenance: "Tailings should be disposed of in a manner that no

active maintenance is required to preserve conditions of the



10
site." Criterion 12 of the NRC Implementing Rules reiterates
this objective.

The ASLB has made no finding, and Kerr-McGee has made no
demonstration, that the vegetative cover can survive without
active maintenance for 1,000 or even 200 years. Therefore, the
current record does not show that reliance on self-sustaining
vegetative cover for the primary barrier to erosion adeguately
assures that the cell design will reasonably centrol the
radiological hazards at the Facility.

The west Chicage Project Engineering Report (the
"Engineering Report") (April 1986) developed by Kerr-McGee in
support of the SFES, which, in turn, supports the ASLB's Initial
Decision (See Initial Decision at 2, 77-87), indicates that the
erosion analysis of the proposed disposal cell places sole
reliance on the continuous presence of a vegetative cover as
erosion protection. The Engineering Report contains no detailed
specifications of other, passive protective barriers (e.g., the
clay/cobble layer) and ercosion analyses thereof, under any design
storm scenario. While it is commonly accepted in the engineering
community that vegetative cover in good condition offers
resistance to erosion, there is no basis in the present record
for a reliance on vegetative cover as a primary barrier without
active maintenance to mitigate the effects of fire, drought,
disease or intrusion on such cover,

Section 2.1.3 of the Rogers Memorandum indicates that in

the absence of vegetative cover on parts of the cell, in a PMP
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event the bare spots would be subjected to erosive forces that
exceed the recommended design parameters. Specifically, the
erosion water velocity on exposed clay (5.0 feet per second) for
a one hour PMF event would exceed the recommended 3.5 feet per
second.? Section 5.0 of the NUS Report demonstrates that
erosive forces approaching the permitted maximums may occur on
sideslopes in spite of uniform cover with prairie grass, and that
without such vegetative cover, precipitation flow velocities on
both the cap (4.9 feet per second) and side slopes (7.6 feet per
second) exceed the recommended maximum permissible velocity (2.5
feet per second), the design standard necessary to provide an
accepted margin of safety against erosion.

In order to provide reasonable assurance that the disposal
cell will control radiological hazards for 1000 years without the
need for active maintenance, the Appeal Board should remand this
matter to the ASLB for further examination of Kerr-McGee's
reliance on vegetative cover as a primary erosion barrier. It
may be adequate on remand for Kerr-McGee to provide
comprehensive specifications of a primary barrier (clay/cobble

layer), including rock quality and size distribution, and an

2 As the Rogers Memorandum indi-ates at Section 2.6, the

agpropriato design assumption for a weathered surface is silty
clay.
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analytical demonstration that such a2 barrier will withstand the

erosive forces of the unmodified PMP event.>

4. Additiconal Findings of Contractor Reports. In addition to the

aforementioned items, the Appeal Board's attention is invited to
the recommendation made on pp. 20-21 of the NUS Report. In the
opinion of the consultant, the spillway of the detention/
sedimentation pond associated with Kerr-McGee's disposal cell
does not have sufficient capacity (i.e., freeboard) to pass the
runoff associated with a PMP event. Since the cell design must
be able to withstand the PMP event, additional freeboard should
also be provided for the detention/sedimentation pond.

Also, Section 2.0 cof the Rogers Memorandum indicates that
the annual organ radiation doses appearing in Table 5.11 of the
SFES will not meet the specific organ dose reguirements of the
Mill Tailings Standard?, because they do not include dose

contributions for the year of estimation due to biologically

3 1t may be adequate on remand for Kerr-McGee to provide
comprehensive specifications of a primary barrier (clay/cobble
layer), including rock gquality and size distribution, and an
analytical demonstartion that such a barrier will withstand the
erosive forces of the unmodified PMP event. Rogers Memorandum at
4-2. While the technical details remain within the purview of
the NRC, the agency charged with implementing EPA's standards,
based upon the two attached technical evaluations, the present
design specifications do not meet EPA's expectations for
reasonable assurance that ite standards have been met.

4 This requirement is "25 millirems to the whole body, 75
millirems to the thyroid, and 25 millirems to any other organ of
any member of the public as a result of exposures to the planned
discharge of radioactive materials." 40 C.F.R. § 192.41(d).
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retuined radionuclides. This issue is further clarified in the
attached affidavit of James C. Benetti, U.S EPA Region V,
February 22, 1990, [Attachment 5), filed with the Appeal Board in
support of the State of Illinnis' Motion for Stay.

EPA believes that, in accordance with Agency policy, the
ASLB should have required Kerr-McGee to demonstrate compliance
with the dose standard at 40 C.F.R. § 192.41(d) by calculating
the organ dose equivalents for each year of the action phase (as
described in the SFES) which is attributable to intakes of
radicnuclides from the Facility up to and including the year in
guestion., Kerr-McGee should then demonstrate that the largest
annual dose computed in this manner does not exceed the standard.
If compliance with the dose standard cannot be demonstrated in
this manner, then additional control measures may be necessary.

See. Attachment $, Paragraphs 5, 7.5

C. Other Concerns
The EPA has also identified two legal procedural issues
concerning the ASLB's application of the NRC Implementing Rules

to the evaluation of the disposal alternatives in its Initial

5 section 3.0 and Appendix B of the Rogers Memorandum
indicate that the proposed design would not comply with the
requirements of the Clean Air Act, should the National Emission
Standard for Hazardous Air Pollutants - Radionuclides come into
effect for NRC licensees prior to construction of the disposal
cell. This standard, to be codified at 40 C.F.R. Part 61,

Subpart I, is currently stayed and is under reconsideration. 5§
Fed. Reg. 10,455 (1990).
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Decision. Since the City of West Chicago and the State of
Il1linois have already briefed the Appeals Board on these issues
extensively, the Agency shall summarize its concerns in short

fornm.

1. Censideration of Design Fuilure. The record before the ASLB

raises serious gquestions as to whether the alternatives in the
SFES were adequately evaluated. Given the potential impact to
human health and the environment in the event of design failure,
any inadequacy apparently would centravene the NRC Implementing
Rules' emphasis on siting rather than engineering as ¢ means of
reasonably assuring isolation of radiological hazards. 45 Fed.
Reg. 65,221 (1980). The oversight in failing to consider what
would happen in the event of failure of the chosen remedy 1is
particularly troubling where, as here, the site for the proposed
disposal cell overlies a major aguifer. See also City of West
Chicago's Memorandum ir Support of its Appeal of the ASLB's

Decision Granting License Amendment at pages 20 through 25.

2. Consideration of Alternate Sites. Criterion 1 provides that

isolation of tailings should be given primary emphasis over

short-term conveniences such as minimization of transportation
costs., Accordingly, the record befcre the Appeal Board raises
serious questions as to whether the ASLB contravened NRC's own
rules by the manner in which it considered monetary savings to

Kerr-McGee regarding transportation costs in evaiuating site
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alternatives. See also City of West Chicago's Memorandum at puges

11 through 19 and Brief of the People of the State of Illinois at

pages 14 through 18,

111. CONCLUSION

In conclusion, for the foregoing reasons EPA recommends that
the Appeal Board remand this matter to the ASLB to address
adequately the concerns raiscvu by the Agency in its July 27,

1989, comments and in this amicus curiae brief.

Respe<~tfully submitted,

U.S. ENVIRONMENTAL PROTECTION AGENCY

‘3\ p l‘) il
o o8 A
v i@y ity i g
Bertram C. Frey
Acting Regional Counsel

|

N

)
Dated:‘//bf ¢
Bertram C. FErey
Marc M. Radell
Office of Regional Counsel
U.S. EPA, Region V
230 8. Dearborn St.
Chicago, Illinois 60604
(312) 8B6-7948
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION §
230 SOUTH DEARBORN ST
CHICAGG, ILLINOIS 60604

REPLY TO THE aTTENTION OF

accordance with our responsibilities under the National Envirommental

' Act and Section 309 of the Clean Alr Act, we have reviewed the
plement to the Final Envirommental Statement (SFES) for the Decamuissioning
the Rare Earthe Facility, west Chicago, DuPage County, Illlimois. The
posed project would provide permanent disposal of the Rerr-McGee Rare

rths Facility wastes located at West Chicago, Illinois. The waste naterials
onsist of sands, sludges and sadiments produced during the processing of
thorium and rare earth campounds. The SFES examines several alternative
disposal sites including on-site disposal at the West Chicago site (the

ltermative) and four other sites located in Fulton, Pecria, Douglas

on Oounties, Illinois.

We previously provided cammaents on the Draft Supplement to the Final
Enviromental Statement (Draft SFES) on October 2, 1987, At that time
indicated that we had significant reservations regarding the proposed project.
were concerned about the project's potential adverse impacts on public
health.

We were also concernad that the Draft SFES did not provide a fawr
; of feasible alternatives to the proposed project.

we

{
| AL

any of our Agency's reservations about this project have still not been

N

our Agency met with you and several

A

adecraately addressed in the SFES.
representatives of your Agency and Argonne National Laboralory on June
During that meeting, we st
needad additional

30,
ated our major concerms and indicated that we
nformation before our Agency could make any determinatior
about this project. This letter provides a summary of our concerns and the
additional information needad. Enclosed is a detailed discussion of ow
concerns and a listing of the additional information required from your Agency
in order for us to make a determination regarding this project.

1989,
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Our major conoce:ms about this project fall into nine basic categories. These
nine categories are listed below:

Radiation Effects
Groundwater Impacts
Surface Water Impacts
Campiiance with EPA Regulations for Long Term Maintenance
Compliance with NRC Siting Criteria Regulations
Off-sSite Transportation Costs and Health Effects
Consideration of In-Situ Vitrification Processes
Off-Site Waste Areas
Resauwrve Consarvation and Facovery Act (RCRA) Issues

Mhe enclosead coments provide a detailed list of information needed by
category. Once we receive the information requestad, our Agency can prepare
our final comments on the proposed project. Until this information is
provided, we cannot assign a rating to the SFES.

e appreciated the opportunity to mae. with you on June 30. We look forward
to continuing to work with your Agency to formulate an acceptable solution to
the permanent disposal of wastes from the Kerr-McGee Rare Earths Facility. If
you have any questions about these camments or need further information,
please contact Jerri Horst of the Ewvirommental Review Branch at FIS 886-4244.

Sincerely yours,

Lodard b—Jf;“‘m\:k
| K

Robert Springer |/ s
Assistant Regi Administrator
for Planning and Managemant

Enclosure



U.S. Bwirommaental Protection Agency
Ragion V Preliminary Comments
and Request for Additional Information Regarding the
Supplement to the Final Enwirommental Statement (SFES)
Related to the Decamissioning of the Rare Earths Facility
wWest Chicago, Illimois

Preject Description

The proposed project would provide permanent disposal of the Kerr-McGee Rare
Earths Facility wastes locatad at West Chicago, DuPage County, Illinois. The
waste paterials consist of sands, sludges and sediments produced during the
prooessing of thorium and rare earth compounds. The SFES examines several
altermative disposal sites including on-site disposal at the West Chicago site
(the preferred altermative) and four other sites located in Fulton, Peoria,
Douglas and Livingston Counties, Illincis. The discussion below states our
major concemms regarding the project and stipulates the additional information
needed fram the Nuclear Regulatory Commission (NRC) befure our Agency can make
any determination regarding the envirommental and public health impacts of the
proposal .

Radiation Effects

in our previous letter on the Draft SFES dated October 2, 1987, we indicated
our corcern that the radiation doses to the most exposed individuals exceeded
the 25 millirem (mrem) per year organ dose limit of 40 CFR Part 192.
Specifically, Table 5.11 of the Draft SFES estimated doses of 590 mrem to bone
and 290 mrem to lung over a seven year action period, or 84 and 41 mrem per
year, respectively. Recalculated doses appear as 13 mrem to bone and 15 mrem
to lung over the same period. This recalaulation is not substantiated by
supporting documentation showing the basis and steps of the revised estimate.
In our meeting with staff of the Nuclear Regulatory Comission (NRC) and
Argonne Natijonal laboratory on June 30, 1989, we learmed that recalculated
values of dose to the public are expressed as annual doses attributable to the
action period only, rather than 50 year camitted doses. This is an
unacoeptable method for the purpose of the SFES and would not be allowed in
any case, for the "Application for Approval to Construct" which will be
recuired under 40 CFR Part 61.

For purposes of evaluation of the proposed altermative against the radiation
protection standards of 40 CFR Parts 190 and 192, annual organ doses are to be
calculated as the sum of the dose received from emissions oocurring in the
year in question, plus the contributions from all radionuclides retained in
the body from previous years' exposure to emissions resulting from facility
operations up to 50 years previous (essentially the operating history of this
facility). Since this calculation will be difficult to perform ard to
docaument, 50 year cammitted dose to each affected organ will be acceptable.
If 50 year camitted dose is not provided, the entire camputation, with
supporting documentation for each years' exposure is required. For purposes
of demonstration of comwpliance with 40 CFR Part 61, the effective dose
equivalent (50 year camnitted dose) is required.

(e

/
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In order to correct this problem, the following infornation is required:

- A description of all assumptions used in the calculations and justification
for their use,

- A description arnd substantiation of all meteorvlogical data used.

- The revised schedule of operations and waste inventories cited in

Response 11-1 of Volume 2 of the SFES.

- Documentation supporting the version and justification of the camputer model
used to perform the calculations. Use of the COMPLY code is recommended,
since this code is required for NESHAPS applications.

- Camputation of 50 year cammitted doses to all organs, (or else detalled
caleulations and documentation as described above which include the
wntributions from all past years of exposure in the estimated annual organ
doses), and camputation of effective dose equivalent (due only to intermal
exposure) for each year of the action period, and for the lung tem.

- Sumission of the actual detailed camputer output, showing all input
parameters, with doses (both effective dose equivalent and dose to the
critical organ(s)) displayed in 16 directions to receptors beginnixg with the
closest individual, and extending to 1,000 meters beyond the closest
individual.

~ A description of all measures planned to be taken so as to maintain
exposures to the public during the action period as low as reasonably
achlevable (ALARA).

The above information is required so that we can evaluate whether the
preferred altermative will camply with applicable radiation protection
provisions of 40 CFR Parts 61, 190, and 192. Based upon the estimates made in
the Draft SFES, it appears that the project would fail to meet irmportant
provisions of Parts 190 and 192, and that it may also fail to meet the
requirements of the proposed Part 61.

At our June 30 meeting, we stated that our Agency has taken measurements of
the direct gamma exposures from the waste pile to nearby residents. Some
measurements have shown exceedances of the 25 mrem per year provision of

40 CFR Part 190. NRC indicated that their Agency's measurements do not show
exceedances of this standard. NRC and Argonne staff have requested copies of
our Agency's data showing this violation: we are sending this data under
separate cover. The fact that nearby residents are being exposed to 'shine"
fram the pile has been known for same time. For example, in 1977, EG&G,
under a Department of Energy (DOE) contract, performed a flyover gamma
radiation survey of the West Chicago site. This survey clearly showed the
presence of shine from the pile. Recently, our Agency and the State of
Illinois have performed independent surveys which clearly show that a number
of residents living at and near the edge of the site are being exposed in
excess of 40 mrem per year from shine. BG&G has recently conducted a second
flyover survey which corrovborates the presence of shine.

The direct gamma radiation exposure to the public is not addressed in the
SFES. This issue must be addressed. We have major concerns that current NRC
data do not show the presence of offsite gamma above background levels.



Therefore, the following information must be provided:

-~ all aurrent documentation of fenoeline and offsite gamma radiation levels in
the possession of NRC.

- An explanation of the basis for the discrepancy with EPA, Illinois and DOE
measured values,

= Inclusion of direct gamma exposures in the estimates of Total Effective Dose
Equivalent appearing in Table 5.11 of the SFES.

= Description of interim measures to be taken to reduce gamma exposures to
levels such that the site achlieves camwpllance with the2 radiation protaection
standards of 40 CFR Parts 190 and 192 both pri¢— to and during the action

L e
perio,

e preferred altemative is to be designed to comply with the radon emission
standard of 20 picocuries per meter squared per second of 40 CFR Part 192,
However, as discussaed with NRC staff at our June 20 meeting, the proximity of
the site to the exposad public will not afford anple protection fror radon.
Madeling of the sourcve by EPA using ATRDOS-EPA results in maximm individual
risk levels of 4 in ten thousand, which is generally not acceptable as a
lesign goal by our Agency. Due to the difficulty in adequately model ing
emissions of radon fron an area source in such close proximity to the public,
it 1s appropriate that a design goal of 1 in a million be demonstrated. This
design goa! is necessary in this specific situation to insure an ample safety
margin since there is little safety margin inherent in the proposed

altermative. Therefore, the WRC must also provide the following information:

= Use of a suitably docaumentad camputer model to demonstrate that a design
goal risk level of 1 in a million can be achieved.
- A copy of the camputer output, showing all input and assumptions used to

verify that the proposad alternative, modified if necessary, will attain the
design goal.

The SFES does not formally present a plan, based upon applicable standards, to
clean up that part of the current site which will be released for unrestricted

use. This clean up plan should include provisions both for affected soils and
groundwater. Therefore, the following information must also be provided:

- A plan to clean up solls to *he criteria specified in 40 CFR Part 192.

= A plan to assess the extent of groundwater contamination under the current
waste pile when it is moved and to take appropriate remedial actions to clean
up any groundwater contaminacion to appropriate levels.

Groundwater Tmpacts

The analysis of long term groundwater impacts was conducted in a manner which
favors a site which does not limit contaminant migration. Same of the
altermate sites are situated in low-permeability geologic materials such as
glacial tiils (e.g., Altermativa D). Much of the West Chicago site, however,
is immediately underlain by layers of sand. Because of the higher
permeability of the materials underlying the West Chicago site, NRC found that
dilution and dispersion would reduce the concentration of contaminants in the
groundwater as measured at the boundary of the waste in the downgradient
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direction. At wltermate sites underlain by low-permeability materials,
however, the SFES indicated that the contaminant concentrations just outside
o1 the disposal cell will be considerably higher than those projected for the
Wer b Chicago site. This is an unacoeptable method of camparisan. A site
which does not raturally limit contaminant migration will always win in this
scenario over the type of site which is actually favored for waste disposal,
l.e., a site vhich contains low-permeability soil materials. A proper
comparison would assess the potential long-term impacts on the neacest
aguifer. Clearly, the low-permeability materials which are assumed to
wwlerlie the fam site (Altermative D) would not constitute an aquifer. The
materials which underlie the West Chicago site, however, are quite permeabl e
and could potentially be utilized as a source of drinking water, and
therefore, are an aquifer.

Our Agency needs the following information to better analyze the impacts to
the groundwater agquifers as a consegquence of the proposed action:

- More detalled groundwater flow maps (preferably at a larger, consistent
scale) of the glacial and bedrock aquifers beneath the sites.

- Maps delineating the shape, extent, and concentration of contaminant plumes
within the aquifers.

- Summary table(s) of drinking and monitoring wells and groundwater data,
including well type, location, construction depth, screened interval, depth to
qroundwater, top-of-casing elevation, water level elevations and dates
measured.

- Detailed, larger scale maps showing locations, types and identification
numbers of all water supply and monitoring wells within one mile of the
site(s). The map shown on page 4-92 of the SFES does not provide this
information at a sufficient level of de*ail.

= A clearer, more detajled explanation of the physical, chemical, and
radiological behavior of the groundwater contaminant plune(s) both prior to
and after isolation of the wastes. Given the mumber of pumping wells in the
general vicinity of the sites, plume movement and behavior must be thoroughly
assessed, explained and depicted.

= Groundwater dispersion modelling should be conducted for 50, 100, $00, and
1,000 years, as the site must meet envirommental standards for 1,000 years.

Regulations contained in 40 CFR 192.32 specify that RCRA groundwater standards
would be applicable, with radium, thorium, uranium and molybdenum added as
hazardous constituents. RCRA groundwater standards would reguire that
groundwater protection standards, as established by the Agency, be met a. the
downgradient boundary of the disposal cell. Since there is a mixture of
hazardous constituents, and since there are no pramilgaved RCRA MCL's (Maximum
Contaminant Level) for many of the constituents, the groundwater protection
standards are likely to be ACL's (Altermative Concentration Limits) {per

40 CFR 264.94(3)). The ACL demonstration r:juires that the groundwater plume
grows neither in concentration or areal extent. Compliance with this
requirement has not been shown for the proposed site (or for the
alternatives). Based on the existing information, it seems likely that the
groundwater plume will grow both in concentration and areal extent, and o
proposal for a corrective action has been made.
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Therefore, the following is neaded for the pruposed site to be considered
ocampliant with the groundwater standards:

~ A demonstration that the existing plume of contamination will not grow, or
that adeguate corrective action measures will be in place. This demonstration

shauld be equivalent to that required for a RCRA permit (guidance on the RCRA
gromdwater standards can be provided on rejest) .

Surface water Impacts

T™he SFES did not discuss the potential impacts on Kress Creek and the West
Branch of the DuPage River. These impacts must b addressed since it appears
that these two waterbodies are likely groundwater discharge areas.

The SFES documents significant groundwater contamination beneath both the
factory area and the disposal area (in the glacial drift aquifer and the
dolamite agquifer) and states that groundwater flow in the E stratum of the
glacial material and in the dolamite is toward the southwest (i.e., Kress
Qreek). However, the report did not address the possibility and/or
significance of groundwater loadings of nonradiologic contaminants to Kress
Creek although concentrations of several metals and inorganics in groundwater
samples exceaded Illinois water quality standards., It is uninown whether

contaninated ground water is cwrrently discharying to and causing water
quality violations in Kress Creek.

To better assess

the impacts to surface water, we are requesting the following
information:

= An assessment of the water quality in Kress Creek, including an estimation
of the impact of continued discharges of contaminated groundwater on the
Creck's water quality.

- Sediment assessments or fish tissue analyses. Contamination resulting from
historic surface runoff and groundwater discharge will likely be detected only

in the sediments or in fish tissue. Unless this type of information is
provided, NRC cannot substantiate their assertion that site-related surface
runoff has not led to contamination of the Creek.

- A discussion of what the surface water monitoring program is intended to
accamplish. The program should provide a means of detecting, and therefore,
preventing, contamination of Kress Creek via surface runoff and seepage of
contaminated groundwater. Without the initial recommition that contaminated
groundwater may lead to violations of water quality standards in Kress Creek
and provisions for remediating contaminated groundwater on-site, it is
unlikely that surface water monitoring data will be used for anything other
than verifying contamination.

= A clarification of the Atamic Safety and Licensing Board's decision to
exclude Kress Creek and the West Branch of the DuPage River soils and
sediments from remediation under this project. This exclusion virtually
invalidates the proposed monitoring program. In considering only threats to
human health, the Board has failed to consider impacts related to fish ard
aquatic life and wildlife.
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Although these issues have no direct bearing on the selection of a permanent
storage site, they do determine the suitability of tle West Chicago site for
use as a parmanent storwe given the requiremsnts of an effective remedistion
plan. There is no point in monitoring the storage facility's environmental
integrity if the remediation itself is incamplete.

It is apparent from the response letter froam the City of wWest Chicago to the
NRC (contained in Appendix H of the Draft Supplemant to the Final
Evirommenta] Statement) that uncertainty exists regarding the City's
willingness to acoept wastewater frur the site under the preferred
altermative. This issue needs to be resolved prior to selection of an
altermative, Our Agency would also want to review any and all monitoring
designs assoclated with surface water discharges (point and naapoint
discharges) , including the actual NPOES permit if a direct discharge to
surface water is contemplated.

Compliance with EPA Requlations for long Term Maintenance

The option recommended by the NRC is disposal of the radiologically
contaminated materials at the Wert Chicago site. The method of an-site
disposal includes installation of a layered cell cap which is intended to
limit Radon emission and percolation of precipitation, and to limit intrusion
into the waste. The condition of this cap is critical to the long-term

parformance of *he ocell design in the protection of the public health and of
groundwater quality.

The NRC avoided addressing the long term impacts of on-site dispasal by
assuning that the site and the cell cap would be monitored and maintained, if
necessary, for 1,000 years. This is contrary to Criterion 1 of 10 CFR

Part 40, Appendix A, which states, "Tailings should be disposed of in a manner
that no active maintenance is required to preserve conditions of the site".
Based upon the information in the SFES, the preferred disposal facility does
not meet Appendix A criteria. Without ongoing active maintenance, the
integrity of the cell cap is likely to be seriously campranised over the long
term by ercsional forves, as exacerbated by intrusion onto the site by humans
and burrowing animals. The potential impacts caused by erovsion of the cell
cap include increased release of Radon to the public and increased water
infiltration and subsequent leachate generation.

The NRC has avoided addressing and evaluating these important impacts by
assuming the long-term custodian of the site would remedy any problems that
arise over a 1,000 year period. For example, the NRC stated on page H-335 of
the SFES that "No attempt was made to estimate potential erosional effects
from gullies because it is believed that the long-term monitoring and
maintenance program would prevent their development. The integrity of the
cell cap could be seriously impaired at some distant time in the future if the
cell were not monitored and maintained. However, the proposed long-term
monitoring and maintenance program would prevent the development of qullies
and other serious ervsional damage." Page H-377 states, "Calculations of
long-term impacts to groundwater were made urder the assumption of long=-term
maintenance of the disposal cell for all altermatives." On that same page
the SFES also states, “Root puetration should not be a problem because long-
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term maintenance would include maintenance of the grass cover and remwal of
any trees growing on the sides or top of the disposal cell that affected the
integrity of the cell covey."

This approach is not acceptable to our Agency. Therefore, the following is
required:

= A thorough evaluation of the long term envirommental impacts of each
altermative assessing the impacts over a 1,000 year period without active long
term maintenance must be done. An evaluation of the envirormental effects
after the first 100 years following transfer ¢l the site ownership to the long
tem custodian should also be included.

Gxidm on this issue may ha taken from 10 CFR 61.59 which states,
.institutional controls cannot be relied upon for more than 100 years
followmg transfer of control on the disposal si\ue to thc owner."
Furthermore, the 2 : : 3 : Ards
@MA(@M&MM&W
states, "Unfortunately, there is no general consensus on the length of time
human institutions will remain effective or reliable to continue such active
maintenance. In this regard, failure of institutional controls does not
necessarily imply a camplete breakdown of societal structure. The more likely
situation would be failure of institutional controls through program
reductions, reorganization, changes in priorities, or through failure of
special funding mechanisms." (FES for 40 CFR 192, page 8-3).

Compliance with NRC Siting Criteria Requlations

Federal Regulations 10 CFR 40 Appendix A discuss site criteria for disposal of
certain tailings or wastes produced by the extraction or concentration of
saurce material from ore. The NRC has same discretion in applying the
Appendix A criteria to existing sites. However, disposal plans at existing
sites must meet the objectives of thn criteria and “clearly demonstrate how
the criteria have been addressed." (10 CFR 45 Appendix A, Introduction). "In
any event, a full evaluation of taumjs disposal and alternative sites must
be campleted at each milling operation and final plans formulated through a

public decision making process." (Preamble, 45 Fed. Reg. 65,523 (Octater 3,
1980) 1.

NRC has not satisfactorily addressed the Appendix A criteria and underlying
abjectives. Rather than use the criteria during the actual screening prooess
of the various altermatives, as contemplatea by the Atamic Energy Act ard
implementing regulations, the NRC does not discuss the criteria until after it
has selected the proposed action. The SFES "Alternmative Site Selection
Rocms"bzmksﬁe&malq:tlmselectxmprmmtwm :
Phase I rates the suitability of generic categories of disposal options using
three vaguely defined criteria (geclogical/hydrological, social/pohtiml and
econamic) which do not conform to the thirteen detailed criteria in
Appendix A. The SFES does not appear to discuss the criteria used in
meaningful detail. Similarly, Phase II of the selection, which analyzes
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individual dispaal sites, does not address the Appendix A criteria or
cbjectives until after the proposed action has been chosen. Thus, the NRC has
not used the Appendix A criteria to select the proposed action.

NRC briefly discusses the Appendix A criteria in Section 2.2 of the SFES.
This discussion does not constitute a detailed analysis of the Appendix A
criteria. For instance, the report simply states that “The proposed action
also conforms to Criteria 8 and 10 through 13" without further detail or
explanation. Most seriously, the NRC does not sufficiently justify the
failure to meet Criteria 1 and 3. The NRC admits that the proposed action
does not meet Criterion 1 without explaining how the action would meet the
abjective of that criterion: permanent isolation of tailings and associated
contaminants. Similarly, the cursory treatment of Criterion 3, the “prime
option" for disposal of tailings, does not meet the regulatory requirement of
"serious consideration of this disposal mode".

Thus, NRC has not adequately met the statutory and regulatory requiremants of
analyzing the disposal options according to the Appendix A criteria. If the
NRC chiooses to screen generic catagories of options, it must do so using the
Apperdix A criteria, Also the final plan must contain a detailed discussion
of how each option monsidered meets or fails to meet each Appendix A criterion
or objective.

Page 1-19 of the SFES states that a proposed action can be denied for
envirormental reasons only if an alternative site is identified that is
obviously superior. Criterion 1 of 10 CFR 40, Appendix A states that the site
selection process must be an optimization, to the maximum extent reasonably
achievable in terms of the features which are listed in Appendix A. If this
Juidance were strictly followad by NRC, then the following conclusions could
be drawn: Altermatives A through D are superior to the proposed alternative
in terms of remoteness from populated areas (Criterion 1). Alternatives A and
D are superior to the proposed alternative because they are underlain with
clay instead of sand as is the proposed altermative (Criterion 1).
Alternatives A, B and C are superior to the proposed alternative because below
grade disposal (the prime option of Criterion 3) is possible, whereas, the
proposed alternative is erosion-prone since it is above grade (Criteria 1,3).
Alternatives A through D are superior to the proposed altermative in terms of
less need for ongoing maintenance of the site. The proposed alternative,
which is most susceptible to erosion, will require long term monitoring and
maintenance which is contrary to Critesion 1.

The difficulty with reaching these conclusions appears to be that NRC has
declined to campare the proposed alternative point by point with Alternatives
A through D. We are concermed that the criteria have not been applied with
equal weight to the proposed alternative, making it impossible to make any
determination of the most suitable site for disposal. We are also concerned
that the decision not to apply these criteria to the existing site is based
up?nt; technicality, rather than upon a primary concern for public health and
safety.

C;ite.rim 6 of Appendix A mirrors 40 CFR 192.32(b) (1) requirements for
disposal areas to be designed to assure contrvl of radiological hazards over
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the long term. QCriterion 11 C. provides for transfer of proparty title to
Goverrment land ownervhip as a “desirable supplemantary measure" to assure
long-term physical isclation of tailings and other wastes. As previously
disoussed, the SFES does not adequately explain how the long term control will
be implementad. The SFES should also discuss possible transfer of ownership
to the Govertment as a desirable option.

The NRC should provide the following information:

~ Use the criteria set forth in Appendix A to choose a proposed action or
otherwise spacifically address the underlying abjectives set forth in the
Appernad 1,

= Discuss how each altermative meets or fails to meet each Appendix A
critarion or abjective

= Disvauss how long term control will be implemented and discuss transfer of
ownership to the Govermment as a desirable option.

Transportation Costs and Health Effects

The costs of the off-site alterratives when campared with the proposed action
in the SFES appear much higher. However, the cost of off-site disposal
includes $26,400,000 for 55,300 LSA bins which would be used only once and
Luriad at the altermative sites. The $26,400,000 cost constitutes a
sunestantial proportion of the total cost of the off-site alternatives. For
example, this cost constitates 44 percent of the total cost of Altermative C.
The SFES did not provide any meaningful analysis of the costs assuning that

these bins could be reused. Therefore, the following information must be
sulmitted:

- Revised project costs based upon consideration of decontamination and reuse
of the transportation bins in Alternatives A-D.

The proposed altermative appears in the SFES to result in much lower radiation
doses and health etfects to the total affected population than those due to
Alternatives A-D. We believe that radiation doses to the public, due to
transportation of the waste material to altermative sites, are overestimated
in the SFES through the use of a questionable assumption and a neglect of
NRC's principle of paintaining doses as low as reasonably achievable (ALARR).
EPA believes that sulticient low-cost dust control methods and strategies atre
available to reduce duves to the public from transport to virtually zero. ‘0
NRC has neglected their own Agency's principle of maintaining doses as ... as
reasonably achievable (ALARA). Therefore, the follewing information r.:* be
provided:

- Revised estimates of rudiation doses to the public for all off-site
Alternatives A-D, aunsidering all ecoramically reasonable methods to control

fugitive dust emissions from the transported wastes in keeping with the NRC's
principle of ALARA,
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Consideration of In-Situ Vitrification Processes

ur Agency's previous comments on the Draft SFES requested that in-situ
vitrification be considered to stabilize the waste and reduce potential
releases. The response that this was not a sufficiently developed technology
in the past is not an adequate response. This technology is sufficiently
developed now for it to be a viable option for consideration. Vitrification
has now became a proven technology for the treatment of radicactive wastes.
As was discussed in our June 30 meeting with the NRC, the proposed closure
for the REF is not keeping pace with treatment technologies which are
applicable to radioactive waste. Simple containmant is no longer “state of

the art" and fram a technical and ecorxmic point of view, may not be the best
solution.

In order to address our Agency's conoerm that alteratives to simple

containment have been given serious consideration, the following information
neads to be provided:

= A Camplete assessment of vitrification (either in-sity or cambined with
removal) as a viable technology for the waste. The assessment should include
all of the considerations that the other closure options addressed.

= An assessment of how volume reduction technigues, such as #oil washing would
effect all of the closure options. Soil washing with water only has besen
shown to reduce volumes by one third, with very little expense. This allows
the ultimate closure costs to be lower because the primary cost is from
disposal .

= A discussion of how new technologies will be considered during the closure
of the REF, especially if the closu™e process is going to drag out for a long
periad of time. Our Agency believes that tachnologies cannot be dismissed
Just because Kerr-McGee has not campleted closure in a timely manner.

Qff-Site Waste Areas

The off-site areas which are of concemn to the Agency were not adequately

discussed. If the so-called "source materials" which were removed from off-
site locations for storage at the Rare Earth Facility are not ¢to be included
in the decammissioning and closure activities, plans for these materials must
be formulated and an assessment of the potential impacts must be undertaken.
Our Agency is particularly concermed that these materials, which were
generated from sites proposed for the Mational Priorities List (NPL), be
handled in a manner consistert with the final remedies for the Camprehensive
Environmental Response, Compensation and Liability Act (CERCIA) sites. Once a
remedial investigation is started at a site proposed or finalized on the NPL,
the responsible parties cannot take any actinns which would interfere with our
Agency's actions. The ultimate disposal or materials taken from any of the
four proposed NPL sites must be consistent with the requirements of CERCIA.

In order to address these concerns, the following information is required:
= A written commitment regarding whether the off-site material which has besn

taken fram any of the four proposed NPL sites and stock piled at the REF will
be included in the final closure of the REF.
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« 1f the material will be included in the final closure of the REF, then a
demonstration of how the requirements of CERCIA will be met for the off-site
material must be undertaken.

- If the material will not be included in the final closure, then details
regarding the handling and storage of the off-site material must be provided.
These details, at a minimum, should include: plans for keeping the off-site
material isolated fram the on-site material during all phases of storage and
closure; plans for storage and movement of the off-site material during
closure activities; plans for storage and ultimate disposal of the off-site
material after closurw activities for the REF are camplete; and a
demonstration that this material will cause no adverse impacts to public
health or the enviromment at any time.

There are same potential RCRA issues that could effect the decammissioning
work at the facility. One is that the material that was excavated from
vroperties, the Sewage Treatment Plant and other off-site areas has not been
evaluated to determine whether it is harardous as defined by RCRA. If it is,
there would be camplications relating to illegal generation, storage and
disposal. An evaluation has been provided which indicates that the wastes on-
site are not hazardous by the characteristic of EP toxicity. A mean value for
the samples is given, however, the ranges were not provided. If any single
sample exoseded the allowable level in the leachate, that sample would
indicate the presence of hazardous waste, which would trigger RCRA
requirements. Also, other wastes are listed in Chapters 1 and 2 which might
oe RCRA requlated (i.e., barium sulfate). If so, discussion of how the
decamissioning work will meet the RCRA closure or permmit requirements should
be provided (particularly in the cost analysis).

In order to assess the potential RCRA status of the REF, the following
information needs to be provided:

= All of the data generated for the EP Toxicity assessment for the on-site
waste including the outliers. The statistical analysis provided is not, by
itself, sufficient.

- Any data, analysis or information regarding the RCRA status of the off-site
material which has been stored at the REF, especially any EP Toxicity
analysis.

- Any data, analysis, manifests or other information regarding the waste
listed in Chapters 1 and 2, which would support their characterization as non-
hazardous.
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1.0 INTRODUCTION

The U8 Nuclear Regulatory Commission (NRC) has approved the Kerr-McGee
hewical Corporation proposal for on-site dispesal of the thorium ore residuals from the West
Chicago Rare Earths Facility (Rare Earths Faclity). The U.8. Environmental Protection
Agency ‘EPA) regulations for uranium and thonu= mill tallings, 40 CFR 192, Subpart E (40
CFR 182), promulgated by EPA on October 7, 1883 (FR 48/196. 45928) specify criteria for the
operation and closure of thorium milling facilities. The facility was operated under NRC
license and is also to be decontaminated under NRC license, and is therefore covered by the
Clear Air Act (CAA) National Emission Standards of Hazardous Air Pollutants;
Radionyclides (NESKAPs) promulgated Decexber 15, 1983, 40 CFR 61 (FR 54/240: 51654)
(Note: the NESHAPs for NRC facilities were staved until March 15, 1990).

The basic criteria of 40 CFR 192 are:
Limitations of radon flux to 20 pCleq m-sec.

Annual radiation doses to be less than 25 mrem whole body, and
specific organ doses (other than thyroid) to be less than 28 mrem.

"o

3 The closure should be effective for 1000 years to the extend reasonably
acnievable, and, in any case, at least 200 years.

Groundwater has to be protected, and if it has been contaminated above
criteria, a corrective action program initiated.

The NESHAPs promulgated on December 15, 1939 (40 CFR 61), include criteria for
the radon flux from uranium mills (40 CFR 81, Subparts T and W) and for radioactivity
emissions from NRC licensed facilities (40 CFR 81, Subpart I). The radon {lux criteria of
Subparts T and W is only for uranium millirg facilities and apparently is nol applicable to
the Rare Earths Facility The criterion for radionctivity releases from NRC licensed facilizies
is 10 mrem/yr; for the whole-body effective dose equivalent. The eriteria of 10 mrem/yr is
applicable to the Rare Earths Facility, but was stayed untii Mar~h 15, 1990.
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1.1 QBJECTIVE

This technical memorandum provides an evaluation of the proposed closure plan w0
determine whether the activities will comply with the EPA 40 CFR 192 standards for closure
of thorium facilities, with an emphasis on how these standards have been implemented by
the Department of Erergy for the Uranium Mill Tailings Remedial Action Program (DOE,
UMTRAP) An assessment 1s also provided to evaluate the radiation releases acd doses
basec on the NESHAPs critenia

The assessments are based on the design information in the Supplement to the Final
Envircamental Statement reated to the Decommissioning of the Rare Earths Facility, West
Chicago, lllinois (NUREG-0804) (SFES) (NRC 89), inforreation from prior EPA investigations
a: the Rare Earths Facility (Be8S. CHE6) and information {rem the Atowic Safety and
Licensing Board Heaings on the decommissioning plan (ASLBS0), The data base on voluxes
of waste material, the source terms in the SFES, and the groundwater gradient informaticn
(SFES, reference NRC89; ¢.g . Table 22, Table 2., and Figure 4.28) generally reflect the
information from previous work for EPA (Be835, CHB8) and were used in these assessments.

The design in the SFES indicates the radon flux will be adequately controlled to meet
the radon flux critena of 40 CFR 182 Additional assessments of the radon flux are outside
of the scope of this evaluation.

This assesement focuses on evaluating compliance with the 40 CFR requirements for
long-term efTfectveness of site closure plans and groundwater protection. The assessment of
long-term design is oriented toward the objectives of the U.S. Department of Energy for the
Title [ inactive uranium mil! tailings sites under the Uranium Mill Tailings Remedial Action
Program. An sssessmen: of the radiation emission based on the critema of the CAA
NESHAPs 18 also provided. The long-term effectiveness of the proposed closure plan and the
protection of groundwater are evaluatec in Section 2. Section 3 presents information from
the assessment of radiation emissions related to the NESHAPs. Section 4 provides the
summary and conclusions.



2.0 IMPLEMENTATION OF 40 CFR PART 182 REGULATIONS

The radiation doses from remedial operation reported in Table 5.11 of the SFES
indicate that the specific organ dose requirements of Part 192 will not be met. The doses for
the bone and lung reported in Table 5.11 only account for the dose during the year of intake,
and do not include biological retention of long half-life materials. The nasessment
of doses related to the CAA NESHAPs in Section 3 also indicates that the annual doses may
be higher than those indicated by the SFES. However, a comprehensive assessment of

airborne emispions and associated coses, related to Par: 192, is outside of the scope of this
repors.

The assessments concerning compliance of the disposal design of the Rare Earths
Faciity with the centema of Part 182 focus on. 1) the requirements for the long-term
elTectiveness of the design and 2) grouncwater protection.

2.1 LONG.TERM EFFECTIVENESS OF THE PROPOSED DISPOSAL PLAN

The assessments of the long-term effectiveness of the design are based on the precepts
of the DOE UMTRAP for cleanup and sabilization of inactive uranium mill tailings sites
(DOES3, DOE84, DOESS, ReS0). The DOE program is implementing the EPA Part 192
standards for some 24 sites and has received extensive technical peer review and oversight
by the NRC and EPA. The basic criterion of the Part 192 standards is & design objective of
1000 years to the extent reasonabiy achievable, and a minimum of 200 years. The specified
objective is to use passive cesign features as much as possible, with minimal reliance on
active maintenance. The preamble to the Part 192 standards (FR 48/196: 45928) addresses
the need for long-term isolation with passive design concepts, noting that Congress in passing
the Uranium Mill Tailings Radiation Control Act in 1978 recognized that the hazard (rom the
tailings materials will remain long after exasting “institutions” can be expected 10 last in their
present forms.



The basic concepts of long-term stability usiog passive designs are to use closure plans
with gradual slopes and erosion resistant materials to prevent water and wind erosion. The
disposal facilities are designed with covers to isolate the wastes, prevent airborne emission
of the tailings, control the radon Nlux, and minimize infiltration of precipitation and resulting
leaching of contaminants to the groundweter. The assessments have indicated that the
impacts of water erosion are generally more Jdegrading to the isolation-covers than wind
erosion, and the basic design concepts have been focused on preventing water erosion,
especially gullying of the cover materal

Long-term desigus are generally based on using low-probability high impact events
such as the ‘Probable Maximum Precipitation (PMP), 100-yvear rain fall events, or variations
on these (DOCEB2, Me76) These events are estimated for different areas of impact (e g, one
square mile) and differen: time periods of duration (e g, 1 hr and 6 hr.). Techriques are also
ssed to estimate the fracuon of @ PMP that may occur as an intense or peuk short-term event
with a guration of less than one howr For northern ILinois it is estimated that 0.34 of the
one-hour PMP may occurin 5 minutes (DOC82). Figure 1 gives the one-hour PMPs (DOCE2).

2.1.1 LMTRAP Design for Long.-Term Isolation

The UMTRAP covers are designed to resist wind and water erosion, minimize the
infiliration of precipitation, and control the impacts from burrowing animals and deep rooted
vegetation. Infiltration of precipitation is controlled by using high integrity clay caps and
provicing drainage layers of granular material above the clay cap. The water erosion
protection layer is generally designed to resist wind erosion and also protects agairst
burrowing animals and root penetration. Generally the erosion protection layer either
protects the other features of the cover or directly provides the protection. For example, a

riprap erosion protection layer protects against burrowing animals.

The DOE UMTRAP program has generally used the 1-hr PMP (DOC82) and the
Manning equation to design covers and specify matenals for closure of the inactive uranium
mill tailings piles (DOES3, DOES4, DOES5) The cover desiygns are based on maximum side
slopes of 20 percent grade (1 vertical to 5 horizontal), runoff velocities based on the PMP, and



requirements for mprap rock size distribution to minimize erosion. The designs are generally
basec on the 1-hour PMP, but for Lakeview, Oregon, consideration was given to the S-min
intensity event.

A vegetative cover was proposec for the Canonsburg, Pennsylvania, site, but the
pr@mary erosion protection was provided by an 18-inch layer of pit run rock (DOES3).

Recent invesugations indicate that outer rock layers do not provide the desired level
of protection o intrusion by volunteer plants into the cover of sites. The DOE UMTRA
program is giving more consiceration to the applicability of vegetative covers on top of rock
covers 10 cOntrol root penetration and reduce moisture penetration in the pile (Re80). By
ssing proper design and construction of the rock layer and the overburden soil and
vegelaton, transpiration and drainage minimizes infiltration of precipitation. The
subsequent reduced mmoisture and proper design of the rock layer minimize the growth ef
roots into the rock .ayer (Re80)

2.1.2 Kerr:-McGeeNRC Long-Term Design of Rare Earths Facility

The SFES does not clearly describe the basis of the long-term design of the Rare
Earths disposel site; thereore the information from the SFES was supplemented with
information from the report of the ASLB hearing concerning the closure and decoramissioning
plar. (ASLBO0) Thae proposed design s apparently not based on the PMP. The ASLB
indicates that the design is based on the 6-hr event which is termed the PMP-B. The 6-hr

PMP.B of about 25 in, is equivalent to about 4 in‘hr or about one-fourth of the 1-hr PMP of
17.6 in/hr

The ASLB record indicates that, for the design basis of the Rare Earths Facility, the
PMP-B of about 25 inches per 6-hr was further reduced by a factor of 3 to provide a design
value of gbout 8.4 in for a 6-hour period. The ASLB compares the reduced value of 8.4 in per

6-hr (this is 1 4 in/hr) o a 200-yr design storm concept to indicate that the design meets the
EPA 40 CFR 192 requirements for at least a 200-year design.



The proposed Rare Earths Facility design is based on a vegetative soil cover, over a
2:1} intrusion/erosion barrer. The intrusion/eroeion barrier is specified au graded clays w
cobbles (NRC89, p. 3-6 and elsewbere) Additional specification of this material was not
‘ound in the SFES. ,'he ‘graded clays to cobble” layer may contain a high fraction of cobbles,
ana thus if the clays are eroded away provide a viable erosion barrier, but specifications are
not given. Based on the description, the material may be glacial till, composed primarily of
silt with interspersed cobbles

213 Assessment of Long-Term Design of Rare Earths Facility

Table ) provides a surmmary of water runofl velocities for vaiious decign values. The
velocities are based on the basic topographical design of the proposed Rare Earths Facility
disposal site (gradual sloping tcp, 20 pervent grade on the sides) The calculations are bused
on the indicated design events, runoff over ciay or grass, and calculations using the Manning
eguation (Me78). In addition to the PMP and the design used for the Rare Earths Facility,
an estimate of the 200-yr rainfall event iy provided for ~omparison. The 200.yr event is based
on an extrapolation of the information from Mermitt (Me78).

The long-term effectiveness of the design should be based on the PMP, not a modified
or recuced PMP. The other entries in Table ! are given toillustrate the proposed design for
the Rare Earths Facility The estimated 200-vear event is given to ilustrate that the
wodified PMP-B design rainfall event used for the Rare Earths Facility (ASLB90) is even less
than the estimate for a 200-vear reoccurring event. The runoff velocties in Table 1 are based
on reasonable mid-range values. The use of a smaller area base for the PMP, short-time

peaking of the PMP, or channeling of flow due t0 erosion or settling would produce runoff
velocities up to several times higher.

The design parameters in Table 1 can be evaluated using the following recommended
maximum permissible velonities from the Army Corps of Engineers (ACE70):

- Grass lined earth (sandy silt) 6 ft/sec
(Keep velocities less than § fusec unless good
cover and proper maintenance can be obtained)

- Clay (smooth surface) 6 1u8ec




TABLE 1
EROSION WATER VELOCITIES

Precipitation Erosion Water Velocity (ft/sec¢)

Base Event
Design Concept (incheshr) _Smooth Clay Grass

DAD 1,117y - a
PMP 1.KR ] b 1.2

Rare Earths Faclity
nerr-McGee/NRC
6-hr PMP-B, reduced

- ? A o
1ear storm




.« Silty clay 3.8 Rsec
. Poor rock (sandstone) B Vsec

+ Good rock (igneous cr hard metamorphic) 20 NVsec

These values are basically engineering design values. To ensure 1,000-yr effectiveness of the
cesign, it is suggested that projected velocities be kept below these values, especially tor
areas where erosion can produce migruficant degradation. The clay value is for smooth clay.
Ifa clay surface is exposed it will become weathered and be more analogous 0 silty clay.

The Part 192 regulations syecify that closures should be effective for 1,000 years to
the ‘exient reasonable achievable.” The preamble for the regulations and the support
documents (EPA83) indicate that the design should be based on the PMP and not depend on
ong-term maintenance. Good engineenng design for facilities that are specified to last for

1,000 years, time periods beyond the expected !ifetime of present government institutions,
should not depend on active maintenance.

The SFES does not specify that the PMP was used for the design of the Rare Earths
Facility NRC88) and the ASLB report indicates that a modified PMP-B was used (ASLBSO0).
/.though the precpitation runoff parameters for a PMP event identified in this assessmen:
are @imiar to design parameters recommended by the Army Corp of Engineers, the
wicertanty of the estimates and lack of conservatism is such that there is not reasonable
assurasce that the proposed site design meets the long-term requirements of Part 192,

The vegetative cover is the primary barrer 10 prevent erosion. Vegetation is subject
to drought, fire, and disease, and 8’ hough it is possible that the vegetative cover may survive
for 1,000 years, it i not reascnsole certain that a high quality vegetative cover will be
retained without continual maintenance. There 18 reference to a continuing need for
maintenance in the SFES. A design which is based on the assumption of long-term
maintenance is inconsistent with the intent of 40 CFR 192

In order to provide assurance of survival of the structure for 1,000 years, there should
be adequate conservatiem in the design to provide a contingency for uncerwinties, such as
minor settlement and subsequent channeling of surface Jow, and loss of vegetation due to



drougnt or fire, ewe. Although recest UMTRA assessments bave indicated the desirability of

vegetatve covers for mill taslings sites, UMTRCA designs still include a rock protection layer
(Re80).

The design of the Rare Earths Faclity proposed disposal site does not meet the stated
intent of the long-ter= design requirements in the preamble to Part 192, The facility may
survive, but the design as described in the SFES does not comply with what is reasonably
achievanle. However, if the specifications for the graded clays/cobble barrier are revised
spec.iy a sufficient cobble content and quality to ensure it will also function for erosion
orotection, the dew.gn would be adequate. The section of the disposal area that may be
exposes 1o flood witers shou.d also be protected with ¢ rock barrier

The UMTRA program design philosopny bas been to use relatively simple and
conservative desigm concepts to provide reasonable certainty of 1000-year longevity of covers.
The ckiectives inciuce providing designs that heve good certainty of survival without active
maintenance

22 GROUNDWATER PROTECTION

Tre information in the SFES (NRC89, and other available information was evaluated
to assess compliance with the groundwater protection requirements of 40 CFR 192, Part 192
speciiies both the future protection of groundwater and the need to initiate protective
measures for existing groundwater contamination,

2.2.1 Existin water Contaminati

Review of tne existing information in the SFES and work by EPA (CH86) indicates
that there is existing groundwater pollution at the site. There is no information on the
concentration of pertinent pollutants in off-site wells around the Rare Earths facility in the
SFES. However, based on the information in the SFES, there is only limited contamination



in the down gradient wells near the . *» hou gary that is above EPA criteria of Part 182
Many of the concentrations that ere sbove the criteria are less than values, and the
concentrptions are not uniformly above the criteria (NRC89, Appendix C).

Review of the existing information in the SFES and work by EPA (CHB6) indicates
that there is existing groundwater pollution at the gite, however, contamination above EPA
criteria of Part 192, beyond the site boundary, does not appear to be present. The Kerr-
McGee groundwater monitoring results given iz Appendix C of the SFES (NRCS88) indicate
on-site concentrations of As and other metals above the criteria of Part 264 .94. More recent
sarpling for EPA in 1983 indicsted concentrations at off-site locations and most on-site
locations, for the eight wells sampied, were within the ¢riteria of Table 1 of Part 264.94. A
notable result was a concentration of total uranium of §70 pCi/ in the @l aquifer of the
cenwal area of the proposed disposal ares (CHB8) The EPA sampling locations and results
are given in Appendix A

2.2.2 Groundwater Concentrations From Proposed Site Remediation

Informaton from the SFES was used to model future groundwater concentrations for
the proposed remediation Previous modeling efforts by NRC and Kerr-McGee bave indicated
that the proposed remediation will comply with the criteria of Part 192 (NRC89, ASLB90).

The projected groundwater concentrations at the site boundary were estimated using
the PATHRAE-EPA computer ¢ode (Ro87) and conservative parameters. The mode!
parameters and results are summarized in Table 2. Calculations were performed for
wranium, thorium, radium-226 and -228. and stable lead and mercury. Concentrations for
mercury, thornum, and Ra-228 are not given in the table because they were so low. However,
the parameters for Ra-226 are given even though the concentration is also very low. There
are no specific criteria for uranium, but the calculated peak concentration of 14 pCiA (total
wranium) is near proposed criteria. However, conservative transport parameters were used
in the conservative PATHRAE-EPA mondel. The NRC assessment in the SFES indicated a
total uranium concentration of about 4 pCiA and a lead concentration of 0.011 ppm (NRC89,
p. E-13 and E-16, respectively). These values are similar to the estimates in Table 2.
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3.0 COMPLIANCE WITH CAA NESHAPs

Version 1.2 of the EPA COMPLY computer code was used to assess the releases of
airborne emissions dumng remediation operations. The source term parameters were taken
frem she SFES, Table 510 (NRC30) The assessment was performed using Leve! 4 of the
COMPLY code, and a wiadrose for OHare Airport (NOAATY),

The COMPLY computer code is oriented to stack re'eases. In order to model the
closure aetivities for the Rare Earths Faclity, the relesses were represented as four stacks
uniformly positioned on the site, with @ minimum distance of 125 m to the off-site location.
The oif-site location was t¢ the east of the site, one of the prevailing wind directions. The
distance Lo farms where food was produced was set at about 1 kz. 8o that the assessment
wou.d be prumarily based on the dose {rom inhalation of airborne material. There is not
farming in the immediate downwind area of the site

Assessments were performed for two source terms. Airborne emissions are given in
Table 5.10 of the SFES for the total project (top part of the table) and for the year with the
maximum release. The tota! period of the project is not given in the table, but other
infermation indicates the teia) project perod for remedial actions will be 5 to 7 years.
Assessments were performed using the data for the year with the maximum release.
Assessments were performed using: 1) the source terms as given in Table 510 and 2) the
reported source terms plus source terms for U'-234, Pb-210, Po-210, and Th-228 which would
also be expected t be present, based on the radivactive decay chain relationships.

The estimated doses for the proposed remediation at the site are:

. Source term with all radionuciides: 72 mrew/yr

. Limited source term (Table 5.10) 22 mrem/yr

The printout from the COMPLY program for the assessment using the full source term
1s given in Appendix B



4.0 SUMMARY AND CONCLUSIONS

This technical memorandum has provided as assessment of the proposed remediation
of the Kerr-McGee West Chicago Rare Earths Faality. The assessment has been based on
companag the proposed action to the EPA uranium and thorium mill tailings regulations of
40 CFR 182 and the Decernber 15,1989 Clean Air Act National Emission Standards for
Hazardous Air Pollutants; Radionuciides, 40 CFR 61. The evaluation of the long-term
requirements for the design considers the design concepts used in the DOE UMTRA program.

The ecope-of-work for these nssessments limited the review to the long-term
efTectiveness of the design and groundwater protection eritena of 40 CFR 192, acd s brief
assessment of airborne emissions for the Clean Air Act NESHAPs.

The EFA regulations in Part 182 specfy that closures should be effective for 1,000
years to the extent ressonable achievable ' The SFES and other referenced information does
net claum that meeting the 1,000 year requiremest is not reasonably achievable. To meet
these requirements a faclity design should be based on the PMP and not depend on long-
terin maintenance Toe SFES and other referenced information indicate that a reduced
concert of the PMP was used for the design of the Rare Earths Facility (NRCES, ASLBSO).
The modified PMD used in the SFES (s not an adequate design base to meet the
requirements of 40 CFR 182

The vegetative cover is the primary barmer to prevent erogion. Vegetation is subject
to drought, fire, grazing, and disease, and altho ~» it is possible that the vegetative cover
way survive for 1,000 years, i3 is not reasonably certain that a high quality vegetative cover
wil' 01 retained without continual maintenance: There is reference to a need for continuing
mantenance in *he SFES Such 2 maintecance requirerent is not consistent with the stated

intent of 40 CFR 192 as definea in the related preamble and Environmental Impact
Statement (EPAR3)



In order 1o provice assurance of survival of e structure for 1,000 years, there should
be adeguate conservatism in the design to provide a contingency for uncertainties, such as
winor settlement and subsequent channeling of surface flow, and loss of vegetation due W
drought or fire, ste. The Kerr-McGee NRC design does not incorporate such conservation.

The design of the Rare Earhs Facility proposed disposal site (as described in the
SFES and ASLPS0) does ot meet the stated intent of the long-term design requirements in
Part 182. Although UMTRA assessments have indicated the desirability of vegetative covers
for mill tauings sites, their design still includes a rock protective layer (DOEES3, DOESE,
DOESD Hewever if the specifcations for the graded clays/cobble barrier are revised 0
ppeciiy 8 sufficient cobble content and quality to ensure it will also function for erosion
protection, the design will be adequate. A properly graded rock barmer, without clay, would
provice better protection against roct penetration (Re®0) Thae section of the disposal area
that may be exposec to flood waters shouwld also be protected with a rock barmer.

The assessments for grouncwater protection indicate that the proposed design will
comply with the 40 CFR 162 requirements for groundwater protection The SFES ozly
provides muimal information for assessing the need for remediation of present groundwater
contaminanion, however the incications are that the present levels of contamination do not
exceed the critema for offsite contuwinat.on  The assessment of long-term reieases to
groundwater indicates concentsrasons of contaminants 6V.site will be belew Part 192 criteria.
However, the uranium concentrations may be shove some proposed criterju,

The EPA COMPLY computer program, Level 4, indicates that the off-site doses from
the maximum vear of airborne emissicns ma; be 72 mwrem/yr, which is above the NESHAPs
requirement of 10 mrem/yr The genera. wide area emissions for the Rare Earths Faality
site were modeled as four stacks distmbuted on the site
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APPENDIX A

RESULTS OF CROUNDWATER SAMPLING

TAKEN FROM REMEDIAL INVESTIGATION REPORT
KERR=MCOEE RADIATION SITES, WEST CRICAGO, ILLINCIS
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APFENDIX B

ASSESSMENT OF AIRBORNE RELEASES DURING REMEDIATION
VSING EPA COMPLY CODE
RARE EARTAS FACILITY
WEST CHICAGC. ILLINCIS
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Kerr-McGoe Chamical Corporetion
Rare Earths Facilivy
Evaluation of Resistance To Erosion

10 INTRODUCTION

The Kerr-McGee Chemical Corporation (Kerr-McGee) has proposed to construct a landfill/above-
ground vault (disposal cell) at the Rare Earths Facility in West Chicage, Illinos. This facility will be
560 10 gispose of thorium ore residues from the Rare Earths Facility The U S Environmental
Protection Agency (EPA) requested that NUS Corporation (NUS) evaluate the design of the proposed
gisposal ceil for resistance 1o erosion for the Probable Maximum Precipitation (PMP) event. This
‘eport details the activities performed by NUS and summarizes the results of the evaluation.

Specficactvities required as part of this evaivation inclyde the following:

. Determine the curation and magnitude of the PMP yusing procedures and assumptions, 8
adopted by the US Department of Energy (DOE) for inactive uranium tites (Title | sites), as
gefined inthe Uranium Mill Tailings Radiation Control Act (UMTRA),

o ODevelop a design storm consist.ng of rainfall intensities versus ume-of-concentration for the
VP

. Evaluate the erosion potential of the cover system under overland “sheet” flow conditions
guring the PMP  Vegetative cover conditions used for analysis inciude turf and bare earth,

U] Evalvate the erosion potential of the cover system ynder shallow concentrated flow conditions
guring the PMP. Proposed vegetative cover co ditions used for analysis inciude tall grass
praire, wooded (forest), and bare earth

& Evaluate the erosion potential of the circumferential drainage channels during the PMP.
Proposed channe! vegetative cover conditions used for analysis include tall grass prairie,
wooded (forest), and bare earth

® Calculate the factor-of-safety of the cover system assuming full saturation of the cap material.

L Evaluate the capacity of the proposed detentiorvsedimentation pond spiliway 1o pass the
runo’f generated by the PMP




Three vegelative cOver congitions Nave DEEN VIed 10 evaluate the erosion potential of the cover
System, DEriMeter Grainage Channels, ang deteNtONsed Mmentation pond spiliway. These conditions
are

@ Tall Grass Prairie
® wooded (‘orest)
. Bare Earth

Since the closure cesign s required to be effective for 1,000 years (40CFR Part 192 32(b)), the selection
of these three conditions was based on the proposed vegetative covers, tall grass prairie and wooded
(forest), that may exist, in whole or ‘n part, during the 1,000 year period after closure, and bare earth
congditions which may 850 exist on portions of the disposal cell cover as & result of fire, drougrt, or
disease

20 BACKGROUND

The Kerr-McCee Rare Earths Facility s located in the city of West Chicago in DuPage County, (Ilinois.
The faciity began operations n 1931 and closed n 1973 During the operating period, vanous
Chemical Processes were Jsed 1o Produce thorium and rare earth compounds. The waste materals
Produced by the Drocessing activities include sands, sludges, and sediments

In 1979, Kerr-McGee submitted 2 stabiliz . on plan 1o the U.S. Nuclear Regulatory Commission (NRC)
for cecommissioning the nactive Rare Earths Facility Since this submission, 8 Final Environmental
Statement (FES), (NRC, 1989), was prepared by the NRC 10 address various disposal optiony for the
accumulated wastes and tailings. The FES proposed that a disposal cell be approved for onite
storage of the thorium ore residudls and other wastes. 1t was 350 proposed 1o defer a decision on
the permanent Jisposal method until additional monitoring data could be accumulated and
evaluated with respect 1o the stabilization plan

Criteria promuligated by EPA in 40 CFR Part 192 for stabilization and ciosure of tailings from uranium
ana thorium milly (40 CFR Part 192 32(b)) require the c/osure design to be effective for 1,000 years, t?
the extent reasonably achievable, and, in any case, for at least 200 years. The Uranium Mill Tailings
Remedial Action Project developed the Technical Approach Document (TAD), (DOE, 1989). °. - = ‘ribe
the general technical approaches and design criteria adopted by the DOE to impleme=: .~ glal
actions plans and final designs that comply with EPA Standard 40 CFR 192, Therefore, the evalustion



SUMMArized N this report was performed M ACCOTrSance with the critera outlined n the TAD and
SUPDIeMented with accepted engineering Procedures where applicable

30 PROBABLE MAXIMUM PRECIPITATION DETERMINATION

In proviging engineerng cesigns for long-term performance 1o meet EPA Standards, the TAD
recommends using the Probable Maximum Precipitation (PMP) event 10 evaluste the disposal cell
cover design  The TAD recommends using the National Oceanic and Atmospheric Administration
(NOAA) ygrometeoroiogical Report No 52 (MMR §2), (DOC, 1982), to obtain depth-ares curves for
getermining the PMP  The 1-hout, 1-sauare mile PMP storm was developed by NCAA for point or
Tsauare Mile precipitation events and was intended for use with drainage areas of 1-square mile and
less. Since the proposed ¢isposal cell s approximately 25-acres, the 1-hour, 1-square mile PMP storm
4 consigered the appropriate storm duration and area of influence for this evaluation. The selection
of the -hour 'square mile PMP storm 5 3/50 consistent with the mathodology presented in the TAD.
The T-hour Tsquare mile PMP obtained from Figure 1 for evaluating the Rare Earths Facility is
17 S inches total rainfall

40 DESIGNSTORM
v 4

To evaivate the design of the proposed disposal cell for resistance 1o erosion from the PMP, an
ncremental ranfall magnitude for various rainfall gurations was required. The TAD provides
ncremental rainfall euration percentages in Section 4.2 The percentages provided in the TAD, based
on Hydrometeorological Report No. 49, (DOC, 1977), were deveioped for the Colorado River and
Great Basin Drainages Since these areas are physiographically different than the West Chicago ares,
these percentages were considered napplicable for the Kerr-McGee Rare Earths Facility site.
Therefore. a more appropriate reference, Hydrometeorological Report No. 52, (DOE, 1982),
Application of PMP Estimates - U S East of the 105th Merdian, was used to determine the
incremental rainfall duration percentages for the '-hour PMP  The incremental rainfall duration
percentages are presented in Table a !

Figure 2 provides a graphical representation of the percentage of 1 hour PMP versus rainfell
duration. This figure was utilized to determire the percentage of the PMP for the rainfall duration
(i @, time-of<oncentration) for each evaluation performed. The minimum time-of<concentration
recommended for use by the TAD i3 2.5 minutes. Therefore,the tme-of-concentration used in each
evaluation was equal to or greater than 2.5 minutes, except for the evaluation of erosion potential



Source: NOAA Hydrometeorologic Report No. §2, (DOC, 1982).

1-Hour, 1 Square Mile Prodadle Maximum Precipitaion (PWP)
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TABLE AN

INCREMENTAL RAINFALL DURATION PERCENTAGES

Rantall Parcentage of
Duration <hoyr PMVP
5 0 minytes 31 6%
15.0 minytes 52.7%
00 minytes
60 0 minytes

based on sheet flow A giscussion of the method used 10 cetermine the time-of-concentration and
associated rainfall imtensity ysed for determining sheet flow velocity s presented in the following
section

50 SHEETFLOW

The proposec disposal cell s designed 1o have a three percent cap siope ard 20 percent (five
horizontal 10 one verticyl) sidesiopes  The sheet flow time-of-concentration s calculated by the
following eauation (DCE, 1989):

tc = C(LSi2)'2 (Equation V)
where

t¢ = Time-of-Concentration (minytes)

C = Coefficient (05 for paved surfaces; 1 0 for bare earth; 2.5 for turf)

L = Distance of Flow (feet)

S = SlopeofSurface (feevioot)

i = Rainfall Intensity (inchevhour)

The time-of<concentration is the time required for runoff 1o travel from the most remote point in the
drainage ares to the outiet of interest. The rainfall intensity (i) is the maximum intensity which will
occur during the design storm, based on a time interval equal 10 the time-of-concentration for the
drainage area Therefore, time-of-concentration and rainfall intensity are dependent upon each
other Since Equation ! inciudes both the time-of-concentration and rainfall intensity and that these
two factors are dependent upon each other, the equation must be solved iteratively (e, trial and
error)  This method results in a calculated tme-ofconcentration that is less than the 2.5 minutes



recommended Dy the TAD for the bare earth conditions (cap and sidesiopes) anc turf sidesiope
condition, thus is more conservative than using a time-of-concentration of 2.5 minutes.

The time-of-concentration was calculated for the proposed disprssal cell cap and sidesiopes by
Equation | for bare earth and turf conditions. The Soil Conservatio” Service, Technical Release 55,
(DOA, 1986), recommends |imiting the distance of sheet flow to 300 ‘eet, since sheet flow usually
becomes shallow concentrated flow 2fter a maximum of 300 feet. Therefore, ins maximum distance
assumed ‘or theet flow was 300 fcet for the proposed disposal cell cap. The maximun. distance for
sheet flow for the proposed disposal cell sidesiopes is 220 feet.

The average sheet flow velocity for each condition considered was calculated by dividing the distance
of flow by the calculated time-of-concentration. [ "oposed vegetative cover Londitions assumed for
the disposal cell are tall grass prairie, and bare earth. Maximum permissibie velocities for these exact
conditions were not available inthe referenced literature

Maximum permissible velocities for dirferent vegetative cover conditions vary based on the source of
reference The difference n maximum permissible velocity recommended by the references is
typically based or the degree of .onservatism used by the author Since the proposed vegrtative
conditions, (tall grass prairie, wooded (forest], and bare earth), are not specificaily addressed by the
references, comparable cover cony tions were used for comparison in this evaluation.

Tall grass prairie, sometimes called “true praire” or “Midwest grasses”, generally consists of the
following groupings (Oosting, 1956):

vwheatgrasses
Little Blyestem
Kentucky Bluegrass
Indiangrass
Switchgrass

Blue Grama

Sidecats Grama

These groupings have a moderate to high degree of vegetal retardance Therefore, the cover
condition assumed for the proposed disposal cell for determining the maximum permissible velocity
tor tall grass prairie and wooded (forest) is Kentucky Bluegrass. Table 5.1 presents the maximum



permissibie veiOC ties

two references, and as recommendes for this evaluation.

As ingicated in Table 51, maximum dermissible velocities

5 feet per second uniess a QO0Q cover and proper maintenance can be

permissible velocity for Kentucky Bluegrass assumed is § feet per

10 erosion  Exceeding this value does not necessarily mean that

of safety against erosion

for the proposed cover System bDased on vegetative conditions, as proposed by

for Kentucky Bluegrass should not exceed
Implemented Since this facility
's designed to be maintenance free, for evaluation of erosion potential, the recommended maximum
second, as recommended by Chow,

1959 This value shall be the criteria used to evaluate the Proposed disposal cel's design for res

stance

erosion will occur, but the value

should be used as the standard for which the design should comply to provide an acceptable margin

TABLES.1
MAXIMUM PERM, 5SIBLE VELOQMES
Assumed Maximum Permissible Velocity (*) J
Siope Vegetative
Canaition (EPA, 1985) (Chow, 1959) | Recommended
Cap Kentucky Bluegrass 7 fps 7 fps 5fps
(3% siope) (Tall Grass Prairie)
Firm Loam n/a 2.51ps 2.5 fps
(Bare Earth)
Sideslopes Kentucky Bluegrass S fps 5fps Stps
(5:1slope) (Tall Grass Prairie)
Firm Loam na 2.51ps 2.5 fps
(Bare Earth)
Channeis Kentucky Bluegrass S fps 5 fps 5fps
(1% siope) (Tall Grass Prairie)
Firm Loam na 25fps 2.5fps
(Bare Earth)
Spillway Kontuckmuogrm 5 fps S fps 5 fps
(Tall Grass Prairie)
Firm Loam na 2.5 fps 2.5 fps
(Bare Eartn)

(*) The permissible velocities app!
velocities exceeding 5 feet per

maintenance can be obtained.

ytoaverage, uniform stands of each type of cover Permissible
second should only be used where Qo0d covers and proper



Since the 10p two feet of the cover system 1§ Proposed 10 be topsoil, the recommended maximum
permissibie velocity for the bare earth condition was based on ordinary firm ioam and for this
evaluation s 2.5 feet per second, as recommenced by Chow, 1959

Taoie 5 2 presents the calculated velocities, based on the calculated time-of-concentration, for the
proposed disposal cell cap, sidesiopes, and the recommended maximum permissible velocities for tall
grass grairie and bare earth

TABLE $.2
SHEET FLOW VELOCITIES
s
Assumed Sheet flow R.:::; .':‘.::‘.d
Slope vVegetatve vVelocity Permissible
Congition (fps) Velocity
Cap Turt 20 Sfps %
(3% slope) Bare Earth 83 2.5fps
Sidesiopes Turt 49 S fps
(5:1siope) Bare Earth 16.7 25%ps J

For comparison, the sheet ‘low veocities for turf and bare earth conditions, based on ths TAD's
minimum recommended time-of-concentration of 2.5 minutes are as follows:

;Qngmgn V!l“l!!
Turf (cap) 2.0 fps
Bare Earth (cap) 49 f1ps
Turf (sidesiopes) 30fps
Bare Earth (sideslopes) 7.6 fps

For the PMP event, the sheet flow velocities for turf conditions based on the calculated time-of-
concentration are below the recommaended maximum permissible velocity, For the bare earth
conditions, the sheet flow velocities based on the calculated time-of-concentration exceed the
recommended maximum permissible velocity




60 SHALLOWCONCENTRATED FLOW

6.1  Aversge $hallow Concentrateg Flow Velocity Method

After a maximum of 300 feet. sneet flow usually becomes shallow concentrated flow (DOA, 1986). To
getermine the velocity for estimating travel time for shallow concentrated flow, Figure 3 (McCuen,
1989) was used Table 6 1 identifies the average shallow concentrated flow velocity for the proposed
vegetative conait ons assumed (tall grass prairie, wooded [forest] and bare earth). The assumed land
use/flow regime selected from Figure 3 for the proposed vegetative condition is also identified.

The average shallow concentrated flow velocities, based on Figure 3, for tall grass prairie and wooded
(forest), do not exceed the recommended maximum permissible velocity (5.0 feet per second)
presented n Table 51 The average shallow concentrated flow velocities, based on vigure 3, for bare
earth only exceecs the recommenced permissidie velocity (2 5 feet per second) for the disposal cell
sigeslopes

it should be noted that Figure 3 1s generally used to determine average flow velocities for calculating
the ume-of-concentration for watersheds. The figure does not take into consideration the
magnitude or duration of the precipitation event. Therefore, the actual velocities resuiting from the
PMP may be higher or lower than the values obtained from Figure 3.

TABLE6 .1
AVERAGE SHALLOW CONCENTRATED FLOW VELOCITES
pres e
Proposed Assumed Average
Slope vVegetative Condition Lana Use/Flow Regime Flow Velocity
Cap Tall Grass Prairie Short Grained Pasture T 12 fps j
(3% slope) Wooded (forest) Woodland 0.85 fps
Bare Zarth Nearby Bare and Untilled 18 fps
Sidesiopes TTOH Grass Prairve Short Grained Pasture 31 fps
(5:1slope) | Wooded (forest) Woodland 2.2 fps
Bare tarth Nezrby Bare and Untilled 461ps

62 Yniform Surface Flow Method

Since the average shaliow concentrated flow velocity obtained by Figure 3 may ndt be representative
of the sidysicoe flow velocity occurring during the PMP an approach assuming uniform flow over the

10
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disposal cell surface was utilized This approach assumed a channel of unit width (i ¢, one-foot wide)
and 600 feet in length under uniform flow conditions. The length was selected based on a time-of-
concentration of 2.5 minutes and an average flow velocity of 4 feet per second. The selected
2 S minute time-of<oncentration s the minimum permitted by the TAD and is considared a
conservative assumption for this method of analysis

To cetermine the flow velocity for the unit width channel, the Rational Method, (Fquation 2),
(McCuen, 1989), and Manning s Eauation for Uniform Flow. (Equation 3), (Chow, 1859), were used.
The Rational Method 's the most common method for determining paak runoff from drainage areas
less than 200 acres. Manning's Equation for Uniform Flow is the accepted method for determining
flow velocity under uniform flow conditions. Therefore, this approach was considered more
appropriate than the method presented by Figure 3, since it takes into consideration the duration
ano magnitude of the rainfall event

Rational Method Formula:

Q= CA (Equation 2)
where

Q = Peak Runoff Rate (cubic feet per second)

C=  Runotf Coefficient (dimensioniess)

| = Average Rainfall Intensity (inches per hour),

lasting for a critical period of time, 1,
e = Time-of-Concentration
A = Sizeof Drainage Area (acres)

Manning's Eguation for Uniform Flow:

V o= (149R,275,12)/n (Equation 3)
where

V = Velocity (feet per second)

Ry = Hydraulic Radius (square feevfoot)

So = Slope of Surface (feevioot)

n = Manning's Coefficient of Roughness

12



Table 6 2 presents the sicesiope uriform flow velocities and flow depths for the unit width channe!
for the PrAP rainfall event. in ade tion, the assumed Manning's Coefficient of Ruughness (“n" vaiue)
and the Raticnal Method runoff coefficient (“C" value) are identified.

TABLEG.2
SIDESLOPE UNIFORM FLOW VELOCITES

e s o S ]

Assumed P, Flow Flow

Vegetative .g.'C:.'::(’.) v .WE (o9) Depth Velocity

Congition : (feet) (fps)

s

High Grass 0035 0.37 011 a4
Timber 0.100 0.18 0.13 1.8
Bare Earth 0022 0.50 0.10 65

(*) Manning s “n” Vaiue is from (Chow, 1959)
(**) "C" value 1s based on ydrologic Group B, Table 7-2, (McCuen, 1989)

As presented n Taole 62, the «desiope flow velocity for the PMP under high grass and timber
conditions is less than the recommended maximum permissible velocity (5.0 feet per second) shown in
Table 5.1 The sidesiope velocity for the PMP under earth conditions exceeds the recommaended
maximum permissid'e velocity (2.5 feet per second) shown in Table 5.1

70 CIRCUMFERENTIAL DRAINAGE CHANNELS

Two proposed circumferent al drainage channels collect runoff from the disposal cell cap and divert
the runoff tc the proposed detentiorvsedimentation pond. The capacity of the drainage channels to
collect and transport the runoff associated with the PMP was evaiuated. The Rationsl Method
(Equation 2) was used to determine the peak flow rate based on a calculated time-of-concentration
of 30 minutes for each drainage area. Meadow and forest conditions were assumed for determining
the runoff coefficient "C" value for the proposed disposal cell Vegetated conditions for the drainage
channels were uncut weeds and brush, and bare earth

Since the probability is low that the entire disposal cell would be bare during the PMP event,
calculation of the peak flow rate in each drainage channel, assuming bare earth conditions across the
entire disposal cell surface, was not performed. Assumed vegetative conditions for the drainage
channels were uncut weeds and brush, and bare earth. Had bare earth conditions been assu~ied
across the entire disposal cell for the bare earth drainage channel evaluation, peak flow ates, flow
velocities, and flow depth would have Seen greater than for the assumed vegetative conditions,

3



To determine the adequac; o' the channel to pass the PMP, the flow depth and discharge velocity of
each drainage rhannel, at the Iocation where they discharge into the proposed
detentionseuimentation pond, was determined by Manning's Equation for Uniform Flow (Equation
3) The flow depth was compared 1o the proposed channel depth (3 feet) to determine if the channs!
size was adequite. The discharge veiocities for each condition were compared to the recomm~=<eg
maximum permissible velocities shown n Table 51 for channels. This information is presented in
Table7 !

TABLE? 1
CRCUMFERENTIAL DRAINAGE CHANNELS FLOW CAPACTY
Assumed Assumed L3 Peak Flow Pow
ne! i il
VE:::ltTvo Dv:mtncv.o Valuco (*) ﬂ°::;f o V",:;ty ?f'.’::;
Condition Congition
East Perimeter Drainage Channel iente
Uncut Weeds | Meadow 032 884 32 2.3
and Brush Forest 017 424 2.7 1.8
Bare Eartn Meadow 032 88 4 60 1.7
Forest 0.17 424 s0 13
West Perimeter Drainage Channel
[Uncut Weeds |Meadow 0.32 930 5 D R
and Brush Forest 0.17 a5 6 27 18
Bare Eanth Meadow 0.32 930 6.1 18
forest 0.17 a5 6 51 1.3

(*) "C" value s Dased on Mveiologic Group B, Table 7-2, (McCuen 1989)

Trwe 2si¢ zred circumferential drainage channel flow velocities, for uniul weeds and brush channel
conditons, .o ~ot exceed the recommended maximum permissible yelocity, (5 feet per second),
presanted in Table 51 The calculated circumferential drainage channel flow velocities, for bare
earth chancel conditions, exceeds the recommended maximum permissible velocity, (2.5 feet per
second), prasunted in Table 5.1 for channels. The calculated flow depth of the perimeter drainage
channels during the PMP does not exceed the proposed channel depth of three feet.



80 SLOPESTABILITY

The TAD dixusses assessing the /ong-term stability of tailing piles unde’ various ioading conditions,
including the influence of seismic conditions. Kerr-ficGee (KMCC, 1986) evaluated static and dynamic
(seismic) conditions, but dig not evaluate the long term static condition with flood stability, typically
called rapid drawdown  This condition assesses the sicpe assuming it s fully saturated, which may
occur as a result of the PMP and res iting flood

The factor-of-safety of the disposal cell sidesiopes under full saturated conditions was caiculated
using Purdue University's, PC STABL SM stability analysis program. This program was developed b
the university as part of the Joint Highway Research Project, Indiana Department of Highways. The
nrogram computes factors-of-safety using the simplified Janbu, simpiified Bishop, and Spencer
methods (Achilleous, 1988) For the evaluation of the proposed disposal cell sidesiopes, the simplified
8ishop method was used

To be consistent with the stability analysis previously performed by Kerr-McGee (KMCC, 1986), the soil
parameters assumed Ly Kerr-McGee were utilized t0 analyze the sidesiope under the full saturstion
condition. The total unit weight of the various soil types were provided by Kerr-McGee's analysis.
Therefore it was assumed that the saturated unit weight for each soil type was e3ual 1o the total unit
weight assumed by Kerr-McGee (KIMCC, 1986). This assumption 1s considered conservative and will
result in a lower calculated factor-of-safety. The soil parameters assumed for the evaluation are
presented n Table 8 ' NUS did not have access 1o the laboratory data nrepared by Kerr-McGee.
Therefore, NUS cannot assess the validity of the soii parameters presented in Table 8.1,

The 501l parameters presented on Table 8.1 were obtained from the stability analysis performed by
Kerr-McGee (KXMCC, 1986). Evaluation of these parameters was considered beyond the scope of this
assessment, and not the purpose of the evaluation



TABLES.Y

SOIL PARAMETERS FOR SLOPE STABILITY ANALYSIS

r— r S aane e B e e Ty,
Total Saturated T_
Unit Unit Cohesion Effective
weight Weight Intercept Friction
Soil Type (poundwftd) | (poundvfid) | (poundyh?) ,L Angle

Irl;;:mmimor'n Soirls (*) 13§ 135 f 35 33
Topso!! 120 120 100 30°
Intrusion Barzier 138 135 0 34
Select Fill 13§ 13§ 0 31
Low Permeability Soil 135 138 0 3
Sand and Grave! 135 138 0 34
Waste 126 126 400 o

(*) Averageofs

TABLES.2

undation soils idantified in Table 4-6 (KMCC, 1986).

Table 8.2 presents a summary of the slope stability analysis performed.

SLOPE STABILITY ANALYSIS SUMMARY

The factor-of-safety was calculated for the two typical landfill berm sections, as depicted on Figure 4.

Factor-of-Safety

Design Condition
Computed Required (*)
Full Saturation it r
(North and East Sidesiopes) 1.807 1.2
(South and West Sidesiopes) 1.807 1.2
(*) (DOE, 1989)

condition exceeds the TAD s required factor-of-safety

6

Figures 5 and 6 depict the most critical failure surface for the berm sections evaluated. Based on the
s0il parameters assumed by Kerr-McGee, the computed factor-of-safety under full saturation




A

Sourze:

' Leow Posmschitiiy Benm

2 Veposen
2 jeticcion Barrter (graded clape te codbloe)

' tow Posmaebitity Goit (8 1 10 " emse)
@ootonitte

. ¥ Send 8 Grevel Captttary Brest
= 200 ®omred

Sece Cowros Vype WBateriat liiancitics hom ¥ to § )

BSeleciod Fin
Seoetastie '
9 8580 & Zeove! Capitiary Seodt (r 210 * cmre) i

Cley Bevam (0 4 90 ®cmiod ‘

Typ Con

/ -
- -
o o -

' Lew rormecditity Sed
2" Topooh
2 mlrecien Beriler (gr0ded sleye to cetdiee)
Resooted Fus
Qoctoatite
9 Geed & @rovet Copitiary Bvoet (0 ¢ 90 ®emvs)
Beoe C te! tvenshiion heom 3 te §°)

' Ssae 8 Gvevel f.-.o'.':::h-.
5 2 90 ¢ eowed s

L eanc.aun-'o-uo
+280

'9--0-.
fyp Cer

7 \u....

v
8o sotmd Waets Wataraes

[ TTITYYYL
V' Send & @rever Fiies -Svaia N 3 10 ° save)
2 Clag Limer (R8s 10 %10 6 ¢ 10 ® cmre) Ty P Gtape 7 *
?° ae Coptiiary Sesriar
%a stte “E° stinte® o gevel)

=
I

@ D 20 O 0 00
*
Sesvte ta Toor
Typicel @orm BSection - North And Eest Sides

Supplement (¢ the Final Environmental Statement relatzd to the decommissioning
of the Rare Earths Facility, West Chicage, I1linois, 1989, (NRC, 1989).

Typical Landf111 Berm Sections

1 Figure 4. J




(ft)

130.00

Y - AXIS

16000

Most Critical Failure Surface -
Factor-c7-Safety - (.807 —\

' 1 iy i A

.

120.00 160 00 200_00
X - AXIS (ft)

Most Critiza) Fallure Surface - North and East Sideslopes




§1

(ft)

Y = AXi8
489,00

m.m

$20.68
ﬁ

Kost Critical Failure Surface
Factor-of -Safety = 1.807

e &h.m.ﬂm T

8 f A A | 3 A y ]
.00 85.90 20.08 98580 200.90 245.60 280.60 $80.09
X - axis (¢¢)
®ost Critical Fallure Surface - Seuth and Mesi Sidesiopes Figure 6:4}




9.0 DOETENTION/SEDIMENTATION POND SPILLWAY

Peak runoff rates from the disposal cell for tail grass praine, and wooded (forest) cover conditior s
were calculated by the Fational Method to evaluate the capacity of the detention/sedimentatior
pond spillway 10 pass the PMP The fiow depth and discharge veldcity across the proposed spillway
were then determined by Exhibit 11.3.1 - Design Data for Earth Spillways, Soils Conservation Service -
Engineering Field Manual (DOA, 1974)

Since the probability 18 low that the entire disposal cell would be bare during the PNIP event,
calcuiation of the penk runoff rate from the disposal cell assuming bare earth conditions auross the
entire disposal cell surface was not performed. Assumed vegetative conditions for the spillway were
grass and bare earth for both tall grass prairie and wooded (forest) cover conditions, Had bare narth
conditions been assumed across the entire disposal cell for the bare earth spillway evaluation, peak
‘nflow rates to the spillway and spillway discharge velocities would have been greatyr than for the
assumed disposal call vegetative conditions

Based on Figure B.1 (KMCC, 1986) the following design criteria were used to assess the spillway's
capability to pass the PMP:

Spillway width = 100 feet
vVegetated Soiliway
Spillway Sidesiopes = 3.1 (assumed)

Pipe Spiliway (none shown)

Tabie 9 1 summarizes the peak runoff rate from the disposai cel! and the resulting flow depth and
discharge vivlocity across the proposed spillway.

The calculated discharge velocity, for grass spiliway conditions, does not exceed the recommaended
permissible valocity, (S feet sar sacond), presented in Tabin 5.1 for spiliways. The caiculated discharge
velocity, for bare earth spillways, axceeds the recommundad maximum permissible velocity, (2.5 feet
per sicond), presanted in Table § | for spillways.

Figure B.1 (KMEC, 1986) inuicates that the sidesiopy of the spillway will only be ena foot high.
Generally, one to two feet of freeboard is provided for a spillway of this type. With a maximum flow
depth of approximately one foot, it is apparent that during the PMP it is possitie that the
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TABLE 9.1

DETENTION/SEDIMENTATION POND SPILLWAY VELOCTIES

F j ]
Assumed Assumed Spiliway Spiiiway
Spillway Disposal Cell '“::::'“ Flow Discharge
Vegetative vVegetative (cfs) Deptn Velogity
Candition Congition (feer) (fps)
4-
Grass Meadow 210 10 40 lH
Forest 112 0.7 33
—
Bare Earth Meadow 210 1.0 39
Forest 112 oe 35

detentiorvsedimentation pond may overflow. Therefore, it is recommended that one to twe feet of
additional freeboard be provided for the detentiory sedimentation pond.

100 SUMMARY

The following summarizes the resuits of the evaluation of the design of the proposed Kerr-McGee
Chemical Corporatior Rare Earths Facility disposal cell “or resistance to erosion for tha Probable
Maximum Precipitation (PMP) event. The evalustion included caiculating the velacity of runotf for
overiand "sheet” flow and shallow concentrated flow on the proposed landfill surface, calculating
the velocity and flow depth in the proposed perimeter drainage channels and detentionV
sedimentation porid spiliway for the PMP event. The factor-of-safety of the cover system assuming
full saturation of the cap material was also calculated.

The PMP storm duration and magnitude was the 1-hour, '-square mile PMP (17.5 inches), as
datermined the Oceanic (NOAA)
Hydrometeoroiogical Report No. 52 (DOC, 1982). Incremental rainfall duration percentages of the 1.
nour, 1-square mile PMP storm were used to determine the peak runoff rate, based on the time-of-
concentration for each representative drainage area, for each criterion evaluated.

from National and Atmospheric  Administration

Vegetative cover conditions oroposed for the disposal cell were tall grass prairie, wooded (forest) and
bare earth conditons. Maximum permissible velocities for these exact conditions were not available
n the referenced literature. In addition, maximum permissidle velocities for different vegetative
cover conditions vary based on the source of reference. For this evaluation, maximum permissible
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veioCities, Dased ON vegetative cover conditions and lengfill slope, wers obtainsd from dwo OuTees,
EP4. 1985, and Chow, 1959. The recommendad maximum parmissible valotity of § fset per secend,
the MaxMuM rReMmManded where goed covars and Proper MaiINENaNca cannot be guarantesd
(Chow, 1959), were used for comparison with tha calculated valecitiss for 8ach criterion avaluatsd.

Shest flow velocities, based on & caiculated time-of-concentration, werg dotermined by & method
presented n the Uramum Mill Tailings Remedial Action Project's Technical Approach Decumant

velocities

Avarage Shallow Concantrated Flow Velocity Method (Figure 3)

Jniform Surface Flow Method (The Rational Mathed and Manning's Equstion for Uniferm
Flow)

For the circumferential drainage channals, the flow velecity and flow depth were calcuiated by the
Rational Methed anc Manning's Eauation for Unife:m Flow; Equations X and 3, respactively. The
flow dapth and discharge velocity across the detention/sedimentation pond spillway was calculated
Dy @ method presentad n tha Loil Conservation Service - Engingaring Field Manual (DOA, 1974).

Tabia 0.1 summarizes the results of the evaluation for resistance 1o arosion for tha PAMAP avert. Thae

t2ble dentfies the calculated velocities and the recommanded maximum parmissible velogity for
zach runoff condition gvaluated As indicated in Table 10.1, flow velogitias for bare earth conditions,

(which may occur a3 a resuit of fire, drought, or dissase), exceed the recommanded parmissible
velocity of 2.5 faat per second for all conditions evaluated, with the exception of the averagie shallow
concantrated flow vaelocity. For tall grass prairie and wooded (forast) conditions, caltulsted fow
velocities are below the recommended mauimum permissible veincity of § feet par second for all

conditions evaluated, as indicated in Tablg 101

The factor-of-safety of the disposal ce'l sidasiopes was caiculated for the two typical lanafill barm
sections depicted on Figure 4 The analysis was performed using, PC STABL SM, Purdue University's
stability anslysis program which employs the simplified Bishop Method under full saturation
conditions. To provide consistency, soil parameters assumed by Kerr-McGeeg in thair slope stability
dnalysis ware used. The minimum factor-of-safety calculated for both berm sections (FS. = 1.807) was
found 10 axceed the minimum requirement outlined inthe TAD (FS. = 1.2).




TABLE 10 1
SUMMARY OF RUNOFF VELOCITIES FOR THE AP

D:;’oi:.:oll Flow Flow Recommended
Runoff Condition Slope Vegetative Depth Velogity Maximyum
Condition (feet) (fps) Permissibie Velocity (*)
Sheet Flow Cap [T e 2.0 o
(3% s/ope) Bare Earcth n/a L 83 2.5 fps
Sidesiopes Turf n/a 49 S fps
(5:1slope) Bare Earth n/a 16.7 2.5
Shallow Concentrated Flow
Avg Flew Velocty |Cap Short Grained na 12 Sfps
(3% siope) Pasture
Wood and na 0.85% S fps
Nearby Bare ard ne R | 2.51ps
Untilled
Sidesiopes Short Grained T 3 Stps
(5:1siope) Pasture
Woodland “/a 2.2 S fps
Neardy Bare and na 46 2.5
Untilled
Uniform Flow Sigesiopes High Grass on 44 L S fps
Velocity (5 1slope) Timber 0.13 18 S fps
Bare Earth 0.10 65 LJ 2.5 fps
Circumferential Drainage Channels '
East Perimeter [Meacow 2.3 & gk @ S fos
Channel - Uncyt
Weeds anc Brusn Forest 18 27 S fos
West Perimater Meacow 2.4 33 Sips
Channel - Umcut
Weeds and Brush Forest '8 2.7 Sfos
East Perimetnr Meacow 1 6.0 2.5
Channel - Bare Eanth
Forest 13 50 2.5fps
West Perimeter Meadow 18 6.1 2.5fps
Channel - Bare Earth
Forest 13 51 251ps o
DetentiornV Meadow T 1.0 40 Sfps
Sedimantation Pond
Spillveay - Grass Forest 07 1 33 ___$im TJ
Detertionv Meadow 10 39 2.5 fps
Sedimantation Pond
$pillway - Bare Earth Forest o8 | s

e permissibln ve

2.5 fos
15;45!0 veiocities exc ing

ocities apply to average, unitorm stands of grass cover Perrn

feet par second should only be used where gooxi covers and proper maintenance can be odtained.

(Chow, 1959)
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All calculations ' «ere based on sound engiNeering udgment and Standard engineering pracuce.
Variauons «ther up or cown, " the values calculated will result if ditfarent assumptions for runoff
coefficients are used. Therefore, due to the inherent nature of hydrologic analysis, the calculated
velocities should De used as an indicator to determine if the potential for erosion of tne propeosed
g aposal cell exists
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changes in priorities, or through the failure of special funding
pechaniswms.

8.2.1 Human Intrusion

The effectiveness of controls in discouraging intrusion over long
time periods is difficult to evaluate. Probably the worst scenario is
the use of tailings as a resource for construction material by
residents of a nearby population center. This can (and has) led to
widespread use of tailings around, under, and in residences, schools,
and other inhabited structures. Easily removable or attractive control
materials may have a potential for promoting misuse., Lxamples are
fences and easily removed rock covers,

Inhibiting of intrusion for lonmg perioas is more likely to be
successful by using passive methods. Thick earth covers, foir example,
provide significant long~term passive protection against intrusion.
Other effective "passive"” methods include heavy rock cover, deep-mine
aisposal, below-graade disposal, solicification in a cewent or asphalt
mixture, or coverings of a tailings-cement mix.

8.2.2 Lkrosion and Gully lntrusion

All surfuce disposal methods are subject to erosion. Erosion ot
stabilized tailings piles cam occur as or be caused by sheet erosion,
gully intrusion or erosion, wind erosion, and differential settlement.

Nelson et al. (Ne83) describe these various modes and discuss long-term
mitigating measwies in some detail.

Sheet erosion is caused by unconcent:rated water flowing directly
vver the surface of the tailings impoundment and the cover (the
engineering design methods necessary to control such erosive forces).
Sheet erosion is defined as that erosion which occurs as a result of
the impact of raindrops striking the ground surface or water flowing in
small ephermal rills. The amount of sheet erosion that can occur at a
given location depends on the slope of the lana, nature of tiie cover

material, type and density of the cover material, and rainfa.l duration
and intensity.

(ontrol of sheet erosion can be accomplished by grading the cover
to gentle, flat slopes and placing gravel, cobbles, or rock layers over
the cover, or coarse gravei mixed with finer soil.- Such controls can
be considered to duplicate desert lanaforms that have been stable for
thousanas of years aud are described as desert pavements or gravel

armor. The design of such controls is quite site specific, however, as
emphasized by Nelson, et al. (Ne&3).

Gully erosion is caused by concentrated water flowing over the
tailings tuat can cut deep cliannels through embankments or cover
materials and disperse tailings downstream. Gullies can also be

8=4

Rl



initiated off the tailings area and migrate upstream into the
tailings The tormation of gullies depends on topographical features,
Buch as slope angle and slope length, the existence of stable base

levels on or near tue site, erodibility of the 801l, and the flood flow
velocity,

The best metliog of controlling gully erosion isg by preventing
gully initiation (Neg3). Topographical features can be altered by
pProviaing gentle and shorter &élopes, gradual changes in grade, and
establishing base levels around the site (rock trenches, wing walls,
etc.). BSoil erodibility can be Teduced by providing larger grainea
soils (gravel) and/or natural vegetation, Flood flow velocity can be
reduced or eliminatea by providing diversion ditches. Gentle and short
slopes can also reduce this velocity, DPerending on a given site's
features, it is likely a combination of these controls will be required.

Wind erosion is caused by suspension of small particles in the air
and by creep of particles woving Aalong the grounda surface. Materials
moct highly susceptible to wind erosion are fine-grained noncohesive
Sancs and si.ts with diameters in the range of 0.02 to 0.10 mm.

less than (,002 mm, which are classified as clays, are highly
tO wind erosion due to cohesion (Nebd3d).

erosion may be controlled by increasing surface roughness
vegetation and using different rock sizes. Measures taken to
water sheet erosion generally should minimize losses by wind

erential erosion itself but can initiate

can also cause failures by cracking
water in depressions. PFactors

1l settlement include differences 1in
Compressibility between difterent grain sizes of tailings,
nonuniformity of tailings in the impoundment, and variation in

Coupressibility of underlying materials.

*

~
erosion by channelizing It
of cover material a Y impounding
which

Controls for differential settlemen
In surcharging, more cover material than
compressible materials to cause a

t are surcharging and grading.
necessary is placed over

known amount of settlement within the
material. Grading also places addivional cover over compressible
materials, where differensial settlement is not expected to be great.

Bidsd Floods ana ther hatural Processes

Natural processes that can destroy t

he integrity of disposed
tailings piles include Lloods, winds,

and eartnquakes. Floods are
probably the greatest hazard to integrity, Methods are available to
Protect piles against floods. New piles can be located so as to
winimize disruptions from floods and wind
nil

piles, diversion ditches and embankments can be constructed, rocks

. For existing and new

-




can be placed on the slopes of piles (and on top, if needed), and the
tailings can be graded to gradual slopes. Lxisting piles can also be
woved, 1f sufficient protection is not afforded by these methods.
Tliese are all passive controls.

lThe time over which coutrols should be effective is «a important
factor in standards for long-term protection. Specifying this time
directs the cesign of disposal methods that have reasonable assurance
of providing such effectiveress over this period. The design of a
tailings disposal method is similar to the design of other major
projects, such as dams, bridges, causeways, etc., that are subjected to
natural disruptive processes (Jut3, Neb3, Cob78).

The first design step is to determine the size of the flood that
will be used in the design of the disposal method. This is accom-
plished by a probabilistic analysis. For example, a flood of a certain
magnitude will occur periodically, i.e., a 1U0-year flood is defined as

a flood that has a recurrence rate of 1/100 each year, or 0.01 in any
one year.

The probability (or likelihood) that a floou equal to or greater
than this 100U-year flood will occur in a specified number of years is
given by the formula:

Pt = 1 - (l=t)n
vhere

Py = Probability that an event with
recurrence rate of t will occur in
n years.

t = Kecurrence rate of an event (1/7)

T Recurrence time of event in years

n Period of concern in years.

The probability that a 100-year eveat (flood) will occur sometime
during a 100-year period is thus 0.63, as is the probability that a
1,000~year event (flood) will occur sometime during a 1,000 year
period. Thus, it is more likely than not that an event with a

recurrence time equal to the period of concern will occur within the
period of concern.

For any period of concern, it is useful to detemine a series of
probabilities that events with various recurrence times will occur

within that period of cuncern. For example, probabilities and
corresponding recurrence times are plotted in Figure 8-1 for three
periods of concern; 1U0 years, 400 years, and 1,000 years. This plot
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RECURRENCE TIME OF EVENT (YEARS)
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PROBABILITY EVENT WILL OCCUR DURING PERIOD OF CONCERN

Figure 8-1. Recurrence Times Versus Probabilities for
Various Periods of Concern.




clearly illustrates that the probability 1s high that an event with a
recurrence time equal to the period of concern will occur during the
period of concern, as noted above.

The most important point shown in Figure &-1, however, is that the
recurrence time becomes very long for low probabilities, regardless of
the period of concern. (The recurrence time defines the size, or
design, of the event (flood), i.e., a recurrence time of a 10,000-year
flood). For example, for a probability of 5 percent the design event
is 2000 years for a 100~year period of concern, is almost 10,000 years
for a 4U0-year period of con:ern, and is 20,000 years for a 1,000~year
period of concern. Thus, specifying the period of concern (or the
period over which protection must be provided) determines the size of
the event (flood) for des’gn purposes, given some reasonably low
probability that the event will occur within the period of concern.

The long recurrence times of these design floods preclude the use
of historical data, which are of too short a duration. Rather the
design ie based on the probable maximum flood (PMF) which in turn is
determined from the probable maximum precipitation (PMP) over the area
that could affect the disposed tailings. The PMP can be obtained from
depth-area-duration relationships developed for the entire United
States by the National Oceanograpuic and Atmospheric Administrati-a
(NOAABU, NUAA77-78), It is important to recognize that the size of
flood, is not proportioned, in general, to the length of the period of
concern. That is, in most cases the P!F is not significantly larger
than projections of floods for only moderately long periois of concern
(e.g., 1,000~year floods). Nelson, et al. (Ned3) ciscuss this in
detail, especially in regard to size of the drainage basin contributing
to the PMF at specitic sites. They conclude, "To provide for a level
of risk consistent with normal engineering practice for 20U-, 500-, or
1,000-year stability periods Tequires a design storm having a
recurrence interval of several thousand years. DBecause the PMP is
based on site specific physical meteorological limitations which avoid
the inaccuracies associated with extending limited data bases for long

time periods, it is reasonable and prudent to use a PMF based on the
PMP as the design flood."

8.2.4 longevity of Conmtrol

We have chosen two time periods for evaluating the longevity of
effective control. A short time period of 100 years was chosen for one
case, since this has been proposed as the limit for reliance on
institutional controls (FPA78). A period of about 1,000 years was
selected for the second case. This case displays the difference
between active and passive controls, as well as the expected variation
of effectiveness of controls over longer time periods.

In generrl, the effectiveness of contrcls over time can be rated
a8 follows:
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Highest Deep geological disposal.

Below-grade surface disposal.

Above-grade surface disposal, entire area covered
with thick earth and rock cover.,

Above-grade surface dispoal, entire area covered
with thick earth, slopes covered with rock.

Above~grade surface disposal

s eutire area covered
with thick earth.

lowest

Above-grade surface disposal, entire area covered
with thin earth ana maintained,

lhis ranking assumes the tailings pile is located where ercsion
occurs. 1f tailings are located where soil deposition is taking place,
the ranking will be equal for all cases as long as deposition continues.

6.3

Disposal Methods and Lftectiveness

6.3.1 Earth Covers

karth placed over tallings slows the movement of radon into the

atmosphere by various attenuation processes. When the earth is moist,
attenuation increases. Different soils have different attenuation
properties; these can be approximately quantified in terms of a
quantity called the "half-value layer™ (HVL). Tne HVL is that

thickness of cover material (soil) that reduces radon emission to

one-half its value. Figure 8~2 shows the percentage of radon that
would be predicted to penetrate various thicknesses of materials with
different HVis, These values are nominal; the actual HVL may vary
significantly. From Figure 8-2 it can be seen that 3 meters of sandy
801l (HVL = 1.0 meters) is Projected to reduce the radon released from
tailings by about 90 percent. Soils with better attenuation properties
would require less thickness to achieve the same reduction. For
example, 1 meter of compacted moist s

01l (KVL = 0.3 meters) would be
predicted to reduce the radon release by about Yy percent.

A more complete treatment of rado
of Kogers (Robl), is given in Appendix

mill tailings. That analysis concludes that the effectiveness of an
earthen cover as a barrier to radon depends most strougly ou its mois~-
ture conteat. Typical clay soils in the uranium milling regions ot
western United States exhiibit ambieut moisture contents of Y percent tc
12 percent. For nonclay soils, ambient moisture contents range from 6
percent to 1lU percent. 1The tollowing table provides, as an example,
the cover thicknesses needed to veduce the radon enission to 20 pCi/m<g
for the above ranges of 5oil moisture. Four examples of tailings are

n attenuation based on the work
P of the NKC Generic 1S for
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1. My name is James Benetti. I am employed by the United States

Envirormental Protection Agency as a Health Physicist. I am authorized by
the Regional Administrator, USEPA Region V, to give this affidavit. I am
authorized by the Director of the Office of Radiation Programs, USEPA, to
give the interpretations contained in this affidavit on behalf of the USEPA.
2. 1 hold a Bachelor's Degree in Physics from the University of Michigan, and
a Master's Degree in Physics from the University of Wisconsin. 1 have worked
for the USEPA for two years in the capacity of Health Physicist. I have
worked for the United States Department of Energy for eight months in the
capaity of Health Physicist. I have worked for the State of Wisconsin,
Section of Radiation Protection for five years in the capacity of Health
Physicist.

3. T have reviewed Table 5.11 of the Supplement to the Final Environmental
Statement related to the decommissioning of the Rare Earths Facility, West
Chicago, Illinois (NURBG-0904, Supplement No. 1, Vol. 1).

4. Said Table 5.11 indicates that annual dose equivalents instead of total
50 year dose equivalents were calculated for doses to the bone, lung and
bronchial epithelium of the maximally exposed individual. Wwhen I requested
ciarification as to how these calculations were performed, I was informed by
Mr. Yuchien Yuan of Argonne National Laboratory, verbally at an official
meeting between NRC staff and USEPA on June 30, 1989, and in subsequent
written cammunication, that these doses represented the first year
contribution from intakes of radionuclides incurred during the year for which

the doses were estimated.



AFFIDAVIT OF JAMES EENETTI, PAGE 2

§. Such a method of camputation is improper for the purpose of comparison
with USEPA's Health and Envirommental Protection Standards for Uranium and
Thorium Mill Tailings contained at Title 40 of the Code of Federal
Regulations, Part 192.41 (d), because it fails to account for the increments
to annual organ dose equivalent which are due to intakes of radionuclides
retained in the body from previous years of exposure to facility cperations.
This issue was stated to USNRC staff in correspondence from my agency dated
July 27, 1789, and, to this date, has not been satisfactorily resclved.

6. The USEPA interprets that the "annual dose equivalent" to any organ,
(excepting the thyroid) which is specified in 40CFR 192.41 (d). and limited
to the value stated, means the dose equivalent delivered in that year as a
result of all intakes up to and including that year, attributable to the
operations of the facility. Such contributions to organ dose equivalent, due
to retained radionuclides are to be calculated back to the effective date of
the standard, namely December 6, 1983, Alternatively, the computation of 50
year committed organ dose equivalents would be acceptable, since they are

more conservative and easier to compute.
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7. Since the maximally exposed individual for which dose is estimated in

Table 5.11 will have been exposed contimuously to radiation from facility

Operations and deconmissioning prior to cammencement of the action period,
ard will be exposed to additional radiation for an estimated seven years from
the beginning of the proposed action period it is USEPA's position that the
annual organ dose equivalents for bone and lung which appear in Table 5.11
must include the contributions of past years' intakes starting from

Jecember 6, 1982, and continuing through the last year of the action period,

for purposes of demonstrating campliance with USEPA's standards.

Further Affiant sayeth naught.

Signed and sworn before me this —=— day of

[

Notary Public
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I hereby certify that, as approved in discussioné’with the
Secretary of the Atomic Safety Licensing Appeal Board and the
Secretary of the Nuclear Regulatory Commission, I have caused a
copy of the foregoing Amicus Curiae Brief of the United States
Environmental Protection Agency to be transmitted by electronic
telefacsimile to the Secretaries of the ASLAB and the NRC, the
original to be mailed by overnight courier to the Secretary of
the ASLAB, and true and accurate copies of it to be mailed by
overnight courier to the Secretary of the NRC and:

Peter J. Nickles

Richard A. Meserve

Herbert Estreiher

Covington and Burling

1201 Pennsylvania Avenue, N.W.
Washington, D.C. 20044

Douglas J. Rathe

Assistant Attorney General
Environmental Control Division

100 W. Randolph Street, 12th Floor
Chicago, IL 60601

“seph V. Karaganis
James D. Brusslan
Karaganis & White, Ltd.
414 North Orleans Street, Suite 810
Chicago, IL 60610

I have also caused copies of the EPA's anicus curijae brief to be

mailed by First Class

mail to the other addressees on the service
list.
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-
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Marc M. Radell
Assistant Regional Counsel

Dated this 21st day of May, 1990.




