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AMIQUE CURIAE BRIEF OF- -{
THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY *

)
'

Pursuant to the March 21, 1990,. Memorandum and Order of the R

' Atomic Safety'and Licensing Appeal Board (" Appeal _ Board"),:the- i
1

| Appeal Board's.further Order of April 24, 1990, and 10 C.F.R. 5
;

( 2.175(d), the United States Environmental Protection 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 ("Kerr-
.

McGee's") West Chicago Rare Earths Facility (" Facility") .. By

participating in these proceedings, EPA does not waive-or l
~

otherwise limit the jurisdiction it may have under any-statute or
other authority, including, but not limited to, the National

- -

- 1Environmental Policy Act, 42 U.S.C. El 4321 to.4370a, the Clean-
,

Air Act, 42 U.S.C. $$ 7401 to 7642, the Safe Drinking Water Act,. !
.i

42 U.S.C. El 300f to 300j-11, the Federal Water Pollution Control i
!
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Act, 33 U.S.C. 55 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. .

56 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

i final Supplement to the Final Environmental 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 e

only certain technical information obtained by the EPA since the i
'

ASLB's Initial Decision and issues raised by the. Initial Decision I

itself. As set forth below, the EPA believes that.the disposal k

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 Board romand this matter to the ASLB
.

to address adequately the concerns raised by the Agency in its
July 27, 1989 comments' and this amicm3 curiae brief.

,

, ,

|
'

I
!II. DISCUSSION |

i
'A. Background

j,

0
In 1978, Congress enacted'the Uranium Mill Tailings ~ Radiation

'

q

Control Act, 42 U.S.C. SS-7901 11. aig., '("UMTRCA"),.toprovidba

program to regulate the processing and disposal of uranium-and
;

thorium mill tailings, finding that: '

the protection of the public' health,. safety, and
.

'

volfare . . . require (s) - that every reasonable effort -be < l

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

i diffusion into-the environment and'to prevent or-
minimize other environmental. hazards from such -

tailings.

42 U.S.C. 5 7901(a). I

UMTRCA requires EPA to promulgate standards.of general '

I

application for the. protection of health, safety and the I

environment from radiological and non-radiological hazards '

.

associated with residual radioactive materials, 42 U.S.C. 5.

2022. EPA promulgated such standards for licensees of the NRO '

a

(the " Mill Tailings Standard"), now codified at 40 C F.R. Part
1

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 !

|

l
1
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environment by requiring protection of groundwater from leaching
;

of radioactive'and toxic constituents from thorium mill tailings. , ,

, .

;

Section 2022(b) of UMTRCA further provides that requirements :
1

established by the NRC with. respect to byproduct. material shall

conform to the Mill Tailings Standard. Accordingly,,the NRC .;
;

. promulgated criteria (the "NRC Implementing Rules"), which appear i

as Appendix A to 10 C.F.R. part 40, to bring' regulations it had- [

adopted in 1980 to implement its own obligations under UMTRCAL :

into conformity with the Mill Tailings Standard. 50 Fed. Reg. l
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.-

Among the changes implemented by the NRC-to conform to'the
L Mill Tailings Standard is. Criterion 1, which lists

'

characteristics ofitailings sites to-be considered in siting and '

|
'

design decisions. According to this criterion, in order to
.

achieve the general goal of permanent isolation of-tailings and j

associated contaminants, the NRC must optimize characteristics

such as remoteness from populated areas, continued iriolation from ;

groundwater sources and potential for minimizing erosion "to the

maximum extent-reasonably feasible" in the site selection '

process. In addition, criterion 6 states that the earthen cover
:

L placed over tailings at the end of milling operations,must
j provide reasonable assurance of controlling radiological hazards ,

for 1,000 years, to the extent reasonably achievable. Critorion
'

I
12 provides that the final disposition of mill tailings should be -|

.

i

t
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such that ongoing active maintenance is not necessary to preserve 1

isolation.
|

B. ThkEPA-CommissionedStudies

As noted above, EPA submitted comments to the NRn on the ~)
,

various environmental impact statements on which the'ASLB relied

in issuing its Initial Decision,113, 32gt, Initial' Decision at i
1

,

o '

79-81. To further assess its concerns as to whether the disposal
t

method approved in the ASLB's Initial Decision meets the
e,

requirements of the Mill Tailings Standard, EPA commissioned two
f

studiest the Technical Information Memorandumt Rgview of Kerr-
|

McGee West Chicaco Rare Earths Facility Discosal-Plan Desian,

prepared by Rogers and Associates Engineering Corporation, April
13, 1990, (" Rogers Memorandum") (Attachment 2); and, the Final

Reoort. Kerr McGee chemical Corooration Rare Earths' Facility. ,

f3J1Mation 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
t

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'
e

Initial Decision is not consistent with certain of' EPA's health t
'

and environmental requirements contained in the Mill Tailings
Standard. *

|
,

4

i
,
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. -

i
,

1
- o

l

6

1. Control of Radiolouical Hazards for'1.000 Years. The Mill
3

-
. j

Tailing Standard requires that disposal cells for thorium ;
o

byproduct material be designed to provide reasonable assurance of
Icontrol of radiological hazards "for one thousand years, to the
;

extent reasonably achievable,.and, in any case, for at least 200 i

years." 40 C.F.R. $ 6 192. 32 (b) (1) (1) and 192.41. The NRC has
1

adopted this requirement in Criterion 6 of the NRC Implementing
.

Rules. The record before the ASLB indicates that Kerr-McGee-

does not attempt to demonstrate that meeting the primary

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

simply adopts the 200 year minimum assurance requirement without
explanation. Egg 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
i

meteorological environment similar to that of. West Chicago and
,

i

relied upon by Kerr-McGee to illustrate the' adequacy of its own f

proposed cell design. The failure of the record for the Initial '

Decision to discuss the achievability of control from '

d

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.
.

; -

;

'
!

q

;
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2. Selection of Desian Storm. In developing the Hill Tailings j
;

Standard,' EPA prepared several technical background documents and
{

an environmental impact statement :to' analyze the likely effect !
i

i that implementation of the standard would have on human health j
i

and the environment. The Final Environmental Imoact' Statement
|5

for Standards for the control of Bvoroduct Material from Uranium '*

!
Ore Processina 40 CTR 192, EPA.520/1-83-008-1,: Volume I, p 8-8, |

i

(Attachment 4) provides that, as-it pertains to erosion .[
resistance relevant to Kerr-McGee's proposed disposal cell, i

-
t

-

. !" reasonable assurance" of control of radiological hazards means

use of the Probable Maximum Precipitation (PMP)' event' in disposal !

cell design, since no other reference precipitation event'(100- "

t

year, 200 year storm, etc.) carries reasonable asuurance (e.a., (|
.

95% probability) that a more severe event will not occur within I
1

1,000 years. Hence, to be adequately protective of human health' l
,

I

and the environment, a disposal cell design should be modelled-to

withstand the PMP event.-

In this case, jn calculating the long-term effectiveness;of
its proposed disposal cell, Kerr-McGee relied exclusively upon a '

L

L Bureau 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. Egg Pebruary 13,

!_ 1990, Memorandum and order. Ruling on Illinois'-Request for '!
. Reconsideration, Docket No. 40-2061-ML, at 5, 8. The Bureau of ,

h
Reclamation allows graded modifications to the PMP when property

damage is the relevant consideration in.the event of dam
e

I

{
,

'
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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,
3

:

not to limit property damage, modifications to the PMP based upon ;

i

criteria designed to protect against property loss.do not appear j

to be appropriate to demonstrate. compliance with the standard.
,

s

Moreover, Kerr-McGee has not attempted to demonstrate that
t

design of the disposal cell to withstand the unmodified PMP is

impracticable,1 or that the objectives of the standard can be met-

~ by the proposed lesser design basis, f
s

Section 2.1 of the Rogers Memorandum (Attachment 2) and |

Sections 3.0 through 10.0 of the NUS Report ' (Attachinent 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 - i

square mile event, with appropriate consideration of shorter time
| 2

|- 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,
y ,

the ASLB accepted use of Kerr-McGee's design basis storm for the' ' !
1

..

>

| 1 The Department of Energy's experience suggests that this
requirement is readily achievable. 31g supra at 6.

}
I

L j,
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proposed cell that is less than ten percent.of the appropriate '

event. In fact, the modified precipitation event used to

calculate the cell's protectiveness (1.5 inches per hour) is

significantly leks than'the' precipitation estimate for even a 200 !

year event (Rogers Memorandum, Section 2.1.3 and Table 1). i

on remand, Kerr-McGee should be required to employ the
,

'

.i

proper PMP event in order to demonstrate that the propoled I
&

disposal cell design. reasonably assures control of radiological

hazards for 1,000 years' unless that is shown'to'be not reasonably
achievable,

,

3

:
3. Reliance UDon Lona-term Maintenance. The legislative' history !

of the UMTRCA provides that " uranium mill tailings should be
t

treated ... in accordance with the substantial hazard they will
,

present until long after exieting institutions can be expected to
last in their present forms." H. Rep. No. 1480, 95th Cong., 2d

Sess. 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 llof

.

:

the NRC Implementing Rules, which was promulgated by the.NRC to
i

conform with the Mill Tailings Standard, establishes as the

general goal in siting decisions regarding'the disposal-of'aill
tallings 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 '

E
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site." Criterion 12 of the NRC. Implementing Rules reiterates '

D

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 jo
| .

current record does not'show that reliance on self-sustaining .;

|
vegetative cover for the primary barrier to. erosion adequately

l-
assures that the cell design will reasonably control =the-

radiological hazards at the Facility.

| The West Chicaac Project Encineerina ReDort (the| f
I ,

| " Engineering Report") . (April 1986) developed by Kerr-McGee in '
i

support of the SFES, which, in turn,-supports the ASLB's Initial

Decision (Egg Initial Decision at 2,'77-87), indicates.that the

erosion analysis of the proposedidisposal cell placesusole

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- -e
I

,

'clay / cobble layer) and erosion analyses thereof, under any design

| storm scenario. While it is commonly accepted inLthe engineering
i

,

community that vegetative cover in good ' condition offers.

resistance to erosion, there is no basis'in the present record
t

for a reliance on vegetative cover as a Drimary barrier without
'

,

| . :active maintenance to mitigate the effects of fire, drought,. '

disease or intrusion on such cover.
I

Section 2.1.3 of the Rogers Memorandum indicates that in .

the ab'sence of vegetative cover on parts of-the cell, in a PMP
- t

P

>

t

_ _ _
. ;. _ , . . , ,,#. . . . , .
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eventthebarespotswodldbesubjectedtoerosiveforcesthat-
exceed the recommended design parameters. Specifically, the f

L erosion water velocity on exposed clay (5.0 feet'per:second) for !
L

a one hour PMP event would exceed the recommended 3.5 feet per ;

second.2 Section 5.0 of the NUS. Report demonstrates that
,

erosive- forces approaching tdun permitted maximums may occur on: I

(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
;

:

t

i
,

2 As the Rogers Memorandum indicates at Section 2.6, the-
*

appropriate design assumption for a weathered surface is silty
clay.

. ,

b
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analytical demonstration that such a barrier will' withstand the |
!

erosive forces of the unmodified PMP event.3
I;

4.- ' Additional Findinas 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 ;

L

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 of the Rogers Memorandum' indicates that '

u

| the annual organ radiation doses appearing in Table 5.11 of the i:
r v

SFES will not meet the specific organ dose requirements of.the :

4Mill Tailings Standard , because they do not include dose
|

-

tcontributions for the year of estimation due to biologically
L

3 '

It may be adequate on remand -for' Kerr-McGee tos provide
comprehensive specifications of a primary barrier ~(clay / cobble
layer), including rock quality and size. distribution, and an
analytical demonstartion that such a barrier-will withstand the

j - erosive forces of the unmodified PMP event. : Rogers Memorandum at ,

: 4-2. While the technical details _ remain within.thefpurview of- 1;
' 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-its 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 cxf exposures to the planned ?

discharge of radioactive materials.",40 C.F.R. $;192.41(d). !
I

I

e

i b

S. _ . _ _ _ _ . _ _ _ _ _ . _ _ - =~w~ a- *'-
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retained 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 Illinois' Motion for stay.

EPA believes that,-in accordance with Agency policy, the
;

ASLB should have required Kerr-McGee to. demonstrate compliance- R

with the dose standard at 40 C.F.R. I 192.41(d) by calculating i

the organ dose equivalents'for-each year of the' action phase (as

described in the SFES) which is attributable to intakes of
radionuclides from the Facility up to and including the year in j

question. 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 j
!this manner, then additional control measures may be'necessary. 1

EAA. Attachment 5, Paragraphs 5, 7.5
J

C. Other concerns
|

4 .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 j
i

-l5 Section 3.0 and Appendix B of the Rogers Memorandum
indicate'that the proposed design would not comply with the . jrequirements of the clean Air Act, should the National Emission i

'"

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, j
Subpart I, is currently stayed and is under reconsideration. 55 iFed. Reg. 10,455 (1990).

I
i

.f
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|Decision. Since the city of West Chicago and the State of i

Illinois have already briefed the-Appeals Board on;these issues
extensively, the Agency shall summarize its concerns in short'

form.
,

1. Consideration of Desian Failure. The record before the ASLB

raises serious questions 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 contravene the NRC Implementing

Rules' emphasis on siting rather than engineering as'e.-means of |

reasonably assuring isolation of radiological-hazards. 45 Fed.
1

Reg. 65,221 (1980). The oversight in failing to consider what |

would happen in the event of failure-of the chosen-remedy.is1 j

particularly troubling where, as here, the. site for the proposed
disposal cell overlies a major aquifer. Egg also City of West. =t

t
Chicago's Memorandum in 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 before 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: evaluating site *

,

a

b
r

,, a u - - -. - - - -
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alternatives. ERA Alan City of:-West _ Chicago's-Memorandum at pages-

11'.through 19 and Brief?of:the People.of the State of-Illinois'at-'
-

Pages 14,through(18.

'

1

III.' CONCIJJSION -

In conclusion, for the' foregoing reasons-EPA recommends that'

the! Appeal- Board remand this matter to the ASLB to address.

adequately-the. concerns raiacu by the Agency in its July 27,
1989,' comments and in-this' amicus: curiae brief.

. ,

Respectfully submitted,-: ."

U.S. ENVIRONMENTAL' PROTECTION AGENCY .

By: 7 M- ''
'Bertram C. Frey
Acting Regional ~ Counsel:

, -
Bertram C. Erey
Marc M. Radell
Office of' Regional Counsel
U.S. EPA, Region V
230 S. Dearborn.St.

- Chicago, Illinois 60604-
-

(312) 886-79.48

,

,

,)*

i
_____________.--_-----------_l----- --- - - - --
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/ to suD UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
- 8 .j+-

# REGION 5w
E 230 SOUTH DrARBORN ST.

% mo [ CHICACO, ILUNOIS 60604
s

GEPLT TO THE ATTENilOedOFj

2 'l ~ JUL %%

i

i
'

Jeiri Swift
Nuclear Rocjulatory Camission
W.hington, D.C. 205L5

Dear Mr. Swift:
_

In accordance with our responsibilities uMer the NatiomlLEnvironmental .

.irolicy Act and Section 309 of the Clean Air Act,_ we have Irviewed the .
Supplanent to the Fim1 Enviromental Statement (SIT:S) for the Deconmissioning.'
of the. Rare Earths Facility, West Cticago, D.iPage County, Il'linois. '!he

~

proposed project would provide petunent disposal of the Kerr-fMw Parc
Earths Facility wastes located at West Chicago, Illinois. 'Ibe waste raterials
consist of saMs, sludges and codinents produced during the' processing of

.

thorium and rare carth coqcunds. 'Ihe SFES examines several alternative
dispml sites including on-site disposal at-the West Chicago site (the'

preferrcd altermtive) and four 'other sites located.in nilton,4 Peoria, Douglas i

and Livingston Counties, Illinois. Li
i

* i

We prvviously pruvided ccznments on the Draft Supplenent to the Timl
,

Enviromental Stateront (Draft SFES) on October ?.,1987. At that tire,; we ;

indicated that we had significant reservations regarding the proposed project.
'

We weru corcemed about the project's patential adverse impacts on public !

health. We were also concerned that the Draft SFES did not pruvide a fair j
analysis of feasible altermtives to the proposed project. ;

1
Pany of our / gen:y's reservations about this project have still not been
adegaately addressed in the SFES. .Our Igency met with you and several j
representatives of your Agency and Argonne National laboratory on June 30,_
1989. IMring that meeting,= we stated our major cancerns and indicated that we
naedad additioml informtion before our Agency could mke any deterr.inatica
about this project. 'Ihis letter provides a summary of our concerns and the -

additional information needed. Enclosed is a detailed discussion of oar
concerns and a listing of the additional informtion-required frun your Agen,_y
in order for us to mke a detamimtion regarding this project.

,

i

;

i
-

b

1
I



m
..u

3-

-;

2- -|
;

Cur., mjor oorcems ab:ut this project fall into'.nine basic categories. 'Ihese -

nine categories are listed belcw: |
'

-!
-Radiation Effacts ,

Grouni#ater Inpacts.. ,

Surface Water Impacts -

ompnanx with EPA Pagulations for Iaq Term Maintenance
Ctrplinrre with NRC Siting Criteria Regulations - |
Off-Site Transportation Oosts ard Health Effects
- Cbnsideration of In-Situ Vitrification Pr-m |

'

Off-Site Waste Areas: '

Rer. autre Corncrvation ard P_xovery Act; (RCRA): Issues-

. .
.. - .

.

, . 1
'

'nio.cnolocod otracnts prinido a detailed . list of informtion needed by
category. Onm we zweive the information. requested,: our Agency-can prepare '
our. final coments on the proposed project.' Until:this infora tion'is

,

-

p:xvided, we cannot assign a rating, to the SFES. 1.

'l

We appreciated the opportunity to root with you on June 30. . We look forward
.

- to continuiry to work with your Igency to formulate an; acceptable solution to -
the permnent disposal of wastes from the Ferr-McGee Rare Earths Facility. If.- .

"

yoa. have any questions about 'these comments or need further information, ,
_.

',

~

]
please contact Jerri Horst of: the Environmental-Review Branch at FTS 886-4244 3

.i~

Sincerely yours, i

f -

Gd<J W
^

-

3 Robert Springer )
Assistant Regi Aininistrator

'

for Planning and Managem2nt '!

i . Enclosure :;

.
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U.S. Dwironmental/ Protection Agency
Ragion V Preliminary Otzunents"

? and Roquest for Additional Infomation Regarding the ..
Supplement to the Final' Environmental Statenent (SF1ES) . j

Related to the Deocrimissioning of the Ram Earths- Facility
. est 01icago,' Illinois,W a,

p,
;,

,
,

.

-J

L Pmiect Drcriotion
s

'Iha proposed ' project would prwide-permmnt disposalfof the Ferr-M: Gee Barc f,

Earths' Facility vastes located at West clicago,:DuPage County,) Illinois. .'Ihe - .

waste mterials consist of sania, sludges and aadimants produced duringithe
processing of thorium and raro earth canpounds.1 'Ihe SFES examines several-

| alternative disposal sites ' including on-site dis - 1 at the West 01icago-site, g
(the prefermd alternative) and four other sites / located'in nilton, Iboria,

|
Dauglas and..Livingston Oaunties, Illinois. 'Ihe. dic-ion below states our
major conocms regandirg the' project and stipulates the additional informationo

| needed frum the Nuclear Regulatory Comission (NRC)T before our Agency can make
any detcrnimtion mgarding the environ: ental and public health igncts of~ the 4

'-

proposal.
'

' '

1

(~ IBdiation Effects
1 i'

'

IIn -our previous letter on the Draft SFES dated OctM 2,1987, 'we indicarid ^
our concern that the radiation doses to the most exrma individuals exceeded--

the 25 millirem (mrom) por 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 mrum to lung 'over a_ seven year action period, or 84; and;41Lmrum per.
|: year, respectively. Recalculated deses appear as 13.mrum to bone and 15 mrum -<

to lung over the same pericd. 'Ihis recalculation is not substantiatod by .
R
.,

supporting documntation showing the basis and ' steps of the. revised' estimate.
In our meeting with staff of the Nuclear Regulatory &=4"ioni(NRC) and .
Argonne National I.aboratory on June' 30,f1989,;we. learned.that recalculated d
values of dose to the public are expressed,as annual doses attributable to the-- "

action period only, rather than~ 50 -year czammitted doses.- 'Ihis Lis an'
unacceptable method for the purpose of the SFES and.would not be ' allowed in

7any case, for the;" Application for Appruval to construct" which will bo -

| required under 40 CFR Part 61.
i !

| For purposes of evaluation of the proposed alternative 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 ruceived fran emissions rmrring -inL the
year in question, plus the contributions frau all radionuclides retained-in -
the body frm previous years' exposure to emissions' resulting from facility- '

c

operations up to 50 years previous (essentially the operating history of thisH

' facility). Since this calculation will be difficult to perforw and to ,}
'document, 50 year comntitted dose to each affected organ 'will be acceptable.

7

If 50 year comnitted dme is not provided, the entire ccmputation,' with ' t

supporting documentation for each years' exposure is required. ' For purposes I
of deiGWwtion of otrapliance with 40 CFR Part 61, the effective dose
equivalent (50 year comnitted dose) is required, j

i

,

. ., .y- - e v e -
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In order to correct this problem, the following;infornetion is requirwi:-
_

-i
. A description of ~ all assun$ptions used'in the' calculations and. justification !

'

^for their use.
._

<

- A description and substantiation of all meteorulogical data used.3 [
'Ihe revised schedule 'of operations and.. waste inventories cited in - ;-

-

Response L11-1 of Volume 2 of- the SFES.
_

_

v

Eb:umentation supporting the version and justification of the'caputer model
used to perform the calculations. Use of the (INPLY oode .is trecommended, ,

sirce this code is required for NESIRPS applications.
.

'

. _ . .

Ccrputation of 50 year committed doses to AR ottyans,- (or else detailed'
calculations and documentation as described above which include tho-.

contributionsL frum all past years of exposure in the' estimtad annual organ
.dx,cs), and computation of effective dose equivalent (due only to internal ,

expocuru) for each year of' the action period, and; for the 1crg term. . ;
~

- Subnission of the actual detailed ocmputer output, showing all input -
,

parameters, with doses (both effective dose equivalent and dose to the -
critical organ (s)) displayed in 16 directions to receptors beginni:q with the - < ,

closest iniividual, and 'extendirg to 1,000 meters beyond the closest 0

individual.
.

~-

. ,

' A description of all reasures planned to be taken'so as to' maintain
exposurus to the public duriry the action period as low;as reasonably'

";

achievable . (AIARA) .
'

;t

he above informtion is required so that we can eval'uate whether the- ;

preferred alternative will comply with applicabic radiation protectionL . . _ .
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 _inportant
previsions of Parts 190 and 192, and that-it may also fail to meet the.~

L

requirements of the proposed.Part 61. '

$

At _ cur June 30' meetirg, we' stated that our Agency has taken measuruments|of '
the direct gamma exposurus frm the waste pl.le to nearby residents. Some

,;reasurements have shown exceedances.of the 25 mrum per year provision'of , .
40 CFR Part 190. NRC indicated that-their Agency's measurements do'not'show .

i excrwhnoes of this standard. ' NRC and Argonne staff have requested copies of
our Agency's ' data showirg this violation; we are|seniing this data under - -

separate cover. 'Ihe fact that' nearby residents are being exposed.to " shine" ;

from the pile has been known for sme tine; For exanple, in.1977, EG&G, '{under a Department of Energy (DOE) contract, performed:a flyover gama
._

radiation survey of the West.Oticago site. 'ntis survey / clearly-showed the 1

presence of. shine from the pile. Recently, our Agency and the State ofi
Illinois have performed independent' surveys which clearly show that a number

,

of residents livirg at and near the edge 'of- the site are being exposed in -!
execss of 40' mrum per year from shine. E;&G has 'recently conducted a second
flyover survey which corroborates the presence of shine.

.

'Ihe direct. gans radiation exposuru to the public is' not addressed in.the
SFES. 'D11s issue must be ackitussed. We have major concerns that current IRC
data do not show the presence of ~offsite gamma above background levels. .

t

1

,
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i
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%erefom, the follwirn infonction nust be provided:

- all current documentation of fenceline and offsite gama radiation levels in
the possession of imC.
- An explaration of- the insis for the discrepancy with EPA, Illinois and [DE
neasured values..,

- Inclusion of' direct gann exposures:in the estimtes of 1btal Effective Dose-.

Equivalent appearity in Table S.ll of- the SPES.
. Ibscription of interin neasures to be taken to riduce game exposures to-

. levels audi tint the site achieves camliance with tin radiation protection
statdards of 40 QR Parts 190 ard -192' both pIir ,tg and durirg the action - l
pericd.- ' '

%c preferred altermtive 'is to be designed to comply _ with the radon emission;
staniard of 20'picocuries per noter squared per second of.40 CFR Part 192. j

+
Hwever, as discussed with imC staff at our June JO meeting, the proximity of
the' site to the exp: cod public will not afford anple protection frur. radon.;
Modelity of the rarm by EPA usirg; AIRDOS-EPA results in maximm~ individual
risk levels of 4 in ten thousand,- which is generally not acceptabic as a~

;

design goal by our Agency - Dae to the.difficultyfin adequately modelirg- .jemissions of radon fruf an area source in such close proximity.toithe public,: ?
it is appropriate that a design goali.of 1 in a million.be demonstrated. _ This !

design gcnl is rmery in this specific situation to insure an ample safety- '|mrgin since thcIn is little| safety mrgin inherent in the proposed _ ;

alternative. Werefore, the imC must also provide the following informtion: i

- Use of a suitably documented ccaputer model to demonstrate'that'a design. ;

goal risk level of 1 in.a mil 2 ion can be achieved.-
a{- A copy of the camutcr output, shwing all input and assumptions used to -

verify that the propased altermtive, nodified if r-wy,* will attain the idesign goal. !

The SFES does not formlly present a plan, based upon applicable stardards,. to
,

clean up that part of the mrrent site which will be released for unrestricted I

use. This clean up plan should include provisions-both.for affected soils ard j
grourdwater. Serefom, the followiry informtion mst also be provided: j
-- A plan to clean up soils to the criteria ~ specified.'in 40 QR Pdrt 192. -|- A plan to assess the extent of grourdeter cantamination-under the current i

vaste pile when it is roved and to take appropriate remedial actions to clean i

up any gruurdaater contamimcion to appropriate levels.

Grountaater Imacts i

,!
The amlysis of lory tem gmuntater ir: pacts was conducted 'in a mnner which j
favors a site which does not limit contamimnt migration. Some of the
alternate sites are situated in lcu-permeability geologic materials.such as.
glacial tills (e.g. , Altermtiva D) . Much of the West Olicago site, however,
is b=aHately urderlain by layers of sand. _ Because of the higher
penneability of the raterials uhderlying the Wst 011cago site, tac .fourd that
dilution ard dispersion would reduce the oorcentration of contaminants in the
graurdaater as neasured at the bourdary of the waste in the downgradient

.
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diruction. . At ultemate sites underlain.by low-pemmability materials, j
however, the STES indicated that.the contaminant conoontrations just outr.ide . i
ot the diapneal cell will be considerably higher than those projected for the |
'Mt Oticago site.1 7his is an unacceptable method' of ocuparism. A sita l
which does not mturally limit contaminant migration will always win'in this :
scenario over the type of site whicts is' ach=11y favored for wasta MW , ' '

i.e. , a site whidi contains low-permeability _ soil materials. A prepar , a
ccanparison would .===2 the potential larg-term impacts on the neuest '

-

aquifer. Clearly, the Icu-permeability materials whicit are assumed to
.

t

underlie the farm sito (Alterrutive D) would not constitute an aquifer. The -
mtcrials which uMorlie the Wcat Chicago site, however, -are quite permeable . -

.aM could potentially be utilized as a sourue of drinking water, and '
therefore, atu an aquifer.

.

t

our Agency necds the'following inforntion~to better analyze the impacts toi
4the grountsater aquifers as a consequence of the proposed action: ;

- Fbru detailed grounteter flcu maps (preferably at 'a larger, consistent , 1
scale) of the glacial-and bedruck aquifers beneath the: sites. = ;

- Kaps delineating the shape, cxtent,1 and concentration of- contaminant plumes - !
within the aquiferc.

.

. .

- Sunnary table (s) of drinking and ronitoring wells and groundwater dsta, . _ _
-includirg well type, location, construction depth,; screened; interval, depth to ;
grountwater, top-of-casing elevation, water level elevations aM dates i
neasured.
-- D2 tailed, larger scale myn showing locations, types and identification !

numbers of all water supply and nonitoring wells within one mile of the - ;

site (s) . The mp shown on page |4-92 of the SFES does _not provide this
,

informtion at a sufficient level of detail.
,

- A clearer, more detailed explaration of the physical,uchemical, and :
radiolcgical behavior of the grountsator contaminant plume (s) both prior to ' ;

-

| and after isolation of the wastes. Given the nuniber of.punping; wells in'the
general vicinity of the sites, plume novement and behavior nist be thoroughly
assessed, explained aM depicted.
- Gruundsater dispersion redelling should be conducted for. 50,- 100,E 500,. and

_

1,000 years, as the site tust moet envirmmentalfstandartis for?l,000 years. j
Regulations contained in 40 CFR 192.32 specify that R@A grourdwater. standards
would be applicable, with radium, thorium, uranium and' molybdenum added as J

,

hazardous constituents. RCRA grountsater standards would require that.
groundwater protection standards, as established ~by theJgency, be met -as the
downgradient. boundary of the~ disposal cell. . Since there isi a mixture of y

,

hazardous constituents, and since there aru no prunulgated RCHA MCL's (Maxirum fContaminant level) for mny of the constituents, the. groundwater protection - ',=

| |' ' standards aru likely to be ACL's (Altermtive Concentration Limits) (per
|' 40 CFR 264.94(3)) . The ACL demonstration ruquires that the groundwater plume
L grows neither in concentration or areal extent. ompliance with this
! requirement has not been shown for the proposed site (or for the
} alternatives) . - Eased on the existiry information, it seems likely that the
L groundwater . plume will grow both in concentration ard areal extent, and no

proposal for a cortuctive action has been mde.

'
,

!

!.
'

,

s -
,
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L 2erefore, the following is needed for the pm-M site to be considered
ompliant with the groundwater standards:

,

- A da .Uation that the existing plume' of contamination will not grow, or --

that adequate corrective action measures will be in place. mis denonstration
'shculd be equivalent to that required for a RGA permit (guidance on the IGA7

grounkater standards can be prwided on rupest) .-

Surface water Inmets

he STES did not discuss the potential?irpacts on Kress Creek andt the West
Branch of the DuPage River.-' Wese impacts must be addr-d since it appears
that these two waterbodies aru likely groundwater discharge areas.: , ,

he SH:S documents significant grounkater contamirntion beneath both the
~ yfactory ~arua and the digvml area (in the glacial. drift aquifer and ,the -

dolcmite aquifer) and states that grounkater ' flow in the~ E stratum of the j
glacial. material and in the dolcnite is tcward the southwest ,(i.e., Kress a
Crock). However, the report did not address the possibility ard/or "

significanoe of grountuter loadirgs ofe nonradiologic. contaminants to Kress
Creek although_ concentrations of.several metals and' inorganics in grounkater
samplos exceeded Illinois water quality standards.1It is unknown whether
contaminated ground water is currentlyidischarging to and causing water ~
quality violations in Kruss Cruck. '

'Ib better assess the inpacts to'susface waterf we are requesting.the following.s

information:

- An amment of the water quality in Kress Creek,1incitriiry an estintioni

of the inpact of continued discharges of contaminated grounkater on the
Ctrek's water quality, j
- sediment a=wts or fish tissue analyses. cbntamination resulting'ftrn j
historic surface runoff and grountsater discharge will likely be detected only : iin the sediments or in fish tissue. Unless this type'of information is 4+

provided, tac cannot substantiate their assertion that site-related surface ~ l

runoff has not' led to contamination of t the Creek.- '

- A' dMmion of what the surface water monitority program is intended to - !
-

accamplish. We program should provide a means of detectirg,. and therefore, '

preventing, contamination of Kress Cruck via surface runoff and: seepage of
contaminated groun kater. Without the initial recognition that contaminated agroundwater 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 nonitorirg data vill be used for arythiry other j
than verifying contamination. '

; !
- A clarification of the Atomic Safety and Licensing Board's decision-to ,
exclude Kress Creek and the West Branch of the DuPage River soils and

'3sediments from renodiation 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 :
agaatic life and wildlife,

h
o

,

'
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Although these issues have no direct beading on' the selection of a pen-==d. -
storage site, they do detemine the suitability of the West odcago site for
use as a permanent storage given the requirmants of an effective reediations

plan. There is no point in monitoring the storage facility's environmental
,

integrity if the rumodlation itself is inocmpletc. 1

It.in. apparent frun the raspoise letter frum the City of West Q11cago to the--
100 (contained in Appendix H of the Draft Supplement to the Final
Envi.mtal Statement) that uncertainty exists regarding the City'0

.

willingness to accept vastewater frm the, site urder the preferred 1- -

altermtive. Bus issue needs to be' rusolved prior to selection of an
altermtive. Oar Agency would also want to review any and all' monitoring.
designs associated with surface water discharges (point;and nonpoint , ,
discharges), . including the actual NPDES pemit if a direct discharge to .
surfaoo water is conterplated. -i

!

Conpliance with EPA Reculations for Iom Tem M3intenance

The option recommended by the tsc is dicmel of the ra$11ologically ,
contaminated mterials at the We::t cdcago site. The method of on-site

~
~

disposal includes installation of a layered cell cap whidt,is -interded to a

-limit Padon emission and petrolation of precipitation, and to limit intrusion'
into the waste. The condition of this cap is critical to the lorg-term

_.

.

- performnce of the cell' design in the protection of the public' health ard of
grount'ater gaality.

,

7ho imC avoided addressirq the long term impacts of on-site dieca1 by.. !-ing that the site aM the cell cap would be nonitored ard maintained, . if.~ -(
-

-

&%', for 1,000 years. 'Jhis is contrary to Criterion 1 of 10 CER 1

Part 40, Apponiix A, which states, "Tailirgs should be disposed of in a~ manner
that no-active maintemnoe is required to pInserve corditions of the' site". ;

_;Based upon the information in the SFES, the preferred dipl facility does 4
not meet Appendix A criteria. Without ongoing' active' maintenance, the . .

.

integrity of the cell cap is likely to be. seriously capromised over the long '|
.

.

term by crosional, forces, as exacerbated by intrusion onto the : site by. humans
and burrowing animals. 'Ihe potential. impacts caused by erosion of the cell ;j
cap incitde, increased release of Radon to the public'and increased water 1

infiltration and subsequent leachate' generation.
i

The imC has avoided addressirg and evaltnting these important impacts by-
assumire the long-tcrm custodian of the site would remedy any problems,that j
arise over a 1,000 year period. For exanple,- the NRC stated on page H-335 of -
the SF'ES that "No attempt was made to estimate potential etusional effects i

,

frm gullies because it is believed that the long-tem nonitoring and'
maintenance program would prevent their development. The integrity of the ';cell cap oculd be seriously impaired at.same distant time in the future if the ;

cell were not monitored ard maintained. However, the proposed long-tem
1monitorirq and maintenance program would prevent the' development of gullies

ard other serious crosional damage." Page H-377 states, " Calculations of
long-tem impacts to grouMwater were made under the assmption of long-term
maintenance of the disposal cell for all' altermtives." On that same page ,

<

the SFES-also states, " Root penetration should not be a problem because long-
,

j-
-

t

|
,
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term maintenance would include maintenance of the grass cover ard'remwal~ of .
any trees growiry on the-sides or top of the d4===1 cell ~ that affected the *

integrity of the cell! cover."
'

s

,. e

'ntis a@ roach is not acceptable to our Agency, 'Iherefore, the following is i,

]ruquired- '

V
,

t,;
.

.
,

.!- A thorough evaluation of the long term environnentalninpacts of each
altermtive assessing the infects over a 1,~000 year' period.without active. longf

,s
" '

tem maintemnoe must be done. An evaluation |of the envire=+_ntal' effects d
after the first '100 years followire transfer of the site cunership to the lorg
term custodian should also beDin:1uded. L\( i

Guidance on this ' issue may b3 taken .frcun 10 CFR'61.59 which states' ; Y , j
,

. . .institutioml' controls' cannot be relied.upon for mare. than 100 years.
~

:
"

following transfer of, control on the diamal site.to:the ' owner."4

FurtheIncre,' the Fiml Environmental-Inact Statement"for Standards for the;
Cbntrol of Bvortduct Katerials- from Uranium Ore Processim (40 CFR 192)'
states, "Unfortumtely,' there is no general consensusjonsthe length of'. time. ,-

''humn institutions will remain effectiveLor reliable to continue such active '
naintenance. In this regard,;failurulof institutional controls does not i
rearily inply a complete breakdcun 'of societal" structure.: 'Ihu more likely ;
situation muld 'be failuru of ' institutional controls through program

. o'

reductions, ' ruorryanization, changes;in priorities, or through fallure .of :
'

special funding mechanisms." (FG for '40' CFW192, page 8-3) a . ]
Corx)1 lance with NRC Sitino Criteria Reaulatiog

-.

:
t }

Federal Regulations 10 CFR 40 Apperdix 'A diem site criteria for| A4apmul of:4

.

certain tailings or wastes produced by the extraction or concentration of .' ,;
source raterial frun ore. 'Ihe NRC has sczne discretion in applyirg the- 1
Apperdix A criteria to existing sites. However, 'diamal' plans.at' existing 4

sites must meet the objectives of the criteria and." clearly demonstrate how: 1
the criteria have been acLWed."' (10 CFR 40 Appendix' A,= Introduction) . "In . ,

'

any event, a full evaluation'of tailirigs' diam =1 and alternative ~ sites must ,

be cxrpleted at eadi millirg operation and final plans: formulated through~a .i
public decision making process." (Preamble, 45 Fed. Reg. 65,S23 (Octctar 3i' 1

1980)]. J-

s

NRC has not satisfactorily achiressed the Appeniix A criteria and underlyirq J"

objectives. Rather than use the criteria during the actuali rcreenirg prooeca . j
of the various alternatives, as contenplateo'by the Atcznic Energy Act and j

,

implementing regulations, the NRC does not discuss the criteria until after it. '

has selected the proposed action. 'Ihe 'SFB " Alternative Site Selection
<

Process" breaks the dipl option selection process into two phases. [c

mase I rates the suitability of generic categories of dianmul options' usirg ,,

three vaguely defined criteria (geological / hydrological, social / political, and
economic) whidi do not conform to the thirteen detailed criteria in ' ;

*

Appendix A. '1he SPES does not appear to diem-the criteria used in any i

meaningful detail. Similarly, mase II of the selection, which analyzes

/v
' '

a
J

vr e J J . % - _ . m_ m __.__-_u__ _ . _ _ _
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' individual dispcml sites, does not address the Amervilx A| criteria hr
, _ . .

'

objectives until after the proposed ' action.has been chosen. Sus, the NRC has 1
not used' the Appendix A criteria to select the' prmm=4 action. . 3

:imC briefly hm the Apperxilx A criteria,in Section 2.2 of the'SMS. ]x

'ntis discussion does not oorstitute a detailed' analysis of the Appendix A <

criteria.. For instance, the ruport simply states that "Be pt=M action - O
also conforms to criteria' 8 atd 10 thmx;h 13's without' further detail or j
explanation. Moct seriously, the ime does not sufficiently justify the *

'

failure to moet Criteria l' ard 3. . We imC adtnits that the proposed . action . t
'

does not m2ct Criterion:1 without explaining how the action would meet thel ;
objective-of that critorion: permanent isolation of Ltailirgs and associated' :,

contamimnts. Similarly,. the cursory treatnent of Criterion 3,"the?" prime ~
,

option" for dispocal of tailirgs, ;does not meet the ~ regulatory requirement of ;

"scrious consideration of this dispocal mode".- !

~

y mus, imC has not adequately met the statutory and regulatory requirements of
arnlyzing the disposal options according to the Appendix A criteria.JIf the
imC chooces to screen generic categories of options, it must do so using. thei :

' Apperdix A criteria. Also the: final' plan must contain.a' detailed M a - ion '

of how each option considered meets or fails to meet each Appendix A criterion L
or objective. .i

'

:
>

~

, ' Page 1-19 of the SFES states that a proposed action can be deriied for? i

1 environmental reasons only'if an altermtive site isildentified'that is -
; obviously superior. Criterion 1 of.10 Cm 40, Appendix A states that the site

selection process must be an optimization,1to the' maximum extentLreasonably.,

achievable in terms of the- features which are listed 'in Appendix A. ,If this
~

| guidance were strictly-followed by imC, then the.following conclusions could 1
j be drawn: Altermtives A through D. are superior to the pIqvwd alternative | ||'+ in terms of remoteness from populated areas-(Criterion 1)'. Alternatives A ard . ;

D are superior to tho' proposed altermtive because'they arm urderlain with |clay instead of sardias is the proposed alternativeJ(Criterion 1).
L Altermtives A, B and C aru superior to the pruposed alternative because below- i
|' grado dipl (the prime option of. Criterion 3) -is possible, whereas, the2

proposed altermtive ,is etusion prone.since it is above grade (Criteria:1,3).- .

- Altermtives A through D are superior to the.proposeil, alternative!in tezas of.
less need for orgoing maintenance of:the site. ~ no prupM alternative, f

, which is noct susceptible to emsinn, will' ruquire lorig term monitoring ard
p maintenance which is contrary to criterion 1. '

.

.. . x . nhe difficulty with reaching these conclusions appears to be;that NRC has j~

, declined to campare tha proposed altermtivd point by. point with Alternatives:
F A through D. We are concerned that the criteria have not been applied with

equal weight to the proposed altermtive, makirg it impossible to make any j
| determination of the nest suitable site for disposal. We are also concerned i
L that the decision not to apply these ' criteria to the existirg site is based

upon a tedinicality, rather than upon a primary concern for *public health and '

i safety.
.'I

l'
Criterion 6 of Apperdix A mirrors 40 Cm 192.32(b)(1) requirements for

'

i

dispocal areas to be designed to assure control of radiological' hazards.over !

|.

i

o .
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thh long term. Crit $rion 11 C. prwides for transfer of preparty title to ,

Government' land wnership as a ? desirable supplementary n==n=" to assum !
. lonyrterm physical isolation of tailings and other wastes. As pzwviously, j
- discussed, the SMS does not adequately explain how the long term u d.rcl will
be implemented.1 1he Sns. should also discuss possible transfer of wnership :

to tbgGovemnent as a. desirable option. '

7
,

7he imC should pIwide the follwing information:? a
e ;

- .Use the, criteria set forth in 14poniix A to choose a proposed action 'or;
othetvise specifically address the utrierlying objectives set forth in the. -i
fqpendix. -

' '

.

- Discuss how each altcImtive mots or fails'.to meet each Appendix A .l
criturion or objectivei '

. . . .
.

- Dircuss how lory tem control' will be implemented 'and dirWer transfer of
~ ;,

ownership to the Government as a desirable option. - V '!

Trananot;ction Cbsts and Health Effects
[

'Iho cocts of the off-site altermtives when c:xupared with the proposed action' .,

in the SFEB appear much higher. : However; the-cost of off-site disposal ! - 4

sincludes $26,400,000 for S5,300 ISA bins which would be used only' once and
buried at the altermtive sites.< The $26,400,000 cost constitutes a;s
substantial proportion of the total cost of the'off-site alternatives.' Jor
example, this cost constitutes 44 perrent of the total' cost of Alternative .C.--
The'SFES did ~ not prwide .any meaningful' analysis of the costs LaeWng that
these bins could be, reused.- Therefore, the follwing,information must be a
submittod:

- Revised project costs based upon consideration of decon*htion and reuse
of the transportation bins in Altermtives A-D; .

:
>

3

The proposed altermtive a; pears.in the SFES to result in much lower radiation -
doses and health effects-to the total affected population than those due to
Altermtives A-D. We believe that radiation doses to the public, due to-
transportation of the waste material to alternative sites, are overestimated, j
in the SFES throughtthe use of a' questionable a==ption and a' neglect of - 1 1

imC's. principle of naintainirg doses as low as reasonably achievable L (AIARA) .
EPA believes that sufficient low-cost dust control methods and strategies ate
available to reduce dcoes to the public frm transport t6; virtually zero. 'qhe
100 has neglected their own Agency's principle of maintainiJg doses a.= .A as
reasombly achievable (AIARA).

~

ptwidad:
'

Therefore, the followingLinfomation wr be
;

1

- Revised estimates of rudiation doses to the public for all off-site
!Altermtives A-D, considerity all coocanically reasonable methods to control !

fugitive dust emissions frm the transported wastes in keepirg with the NRC's i

principle of AIARA.

<

;
)

i
/} j

i

a
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gonsideratlon__ of In-Situ Vitrlficaj;ign Processes

Our Agency's previms m.sr.nts on the Draft SIE requested that in-situ
vitrification be considered to stabilize the waste ard reduce potential
releases. - The response that this was not a sufficiently developed te&nology.
in the past is not an adequate response.; 'Ihis technology is sufficiently;
developed now for it to be a viable option for. consideration. Vitrification 1
has now hamne a pIUVen te&nology for the treat 3nent of: radioactive wastes.=
As was diemaai in our June 30 meeting with the NRC, the prn==$ closure
for the REF is not keeping pace with treatment te&nologies whid are: ,

.i
applicablesto radioactive waste. .Simle containment is no longer " state of
the art" and' from a te&nical and econanic point of view, may not be the best
solution. ' '

In order to address our Agency's concern that alternatives to simple;
containment have been given serious consideration, the following information
needs to be provided:

;

- A carplete a==a== ment of vitr1fication (either in-situ or canbined with
'

|Iutaval) as a' viable technology for the waste. 'Ibe namunnent should incitde j
all of the-considerations that the other closure options addressed. 1
- An assessment of:how volume reduction techniques, such as'hoil washirg would
effect all of the closure options. Soil washing with water only has been j
shown to reduce volumes by one' third, with very little expense. ''Ihis allows 1the ultimate closure costs to be lower because the primary cost is from- }

.

' dLamaal .
. . J

- A discussion 'of how new te&nologies will be' considered during)the closure
of.the REF, especially if the closum process is goirq to drag out for a long '

period of time. Our' Agency believes that technologies cannot.be diami---d~

*)ust because Kerr-+bGee has'not cx2tpleted closure'in a timely manner. >

,

Off-Site Waste Areas
|

'Ihe off-site areas which are of concern to the Agency were -not adequately _|di==ad. If the so-called " source materials" which were removed-frun off-
site locations for storage at the Rare Earth Facility.are not to be included 'I|

~

in the dammmia=ioning_ and closure activities,_ plans for these materials must #

be fornulated ard an a==a== ment of the potential inpacts must be undertaken.
iOur Agency is particularly concerned that these' materials,- which were
generated fran sites proposed for the National Priorities List'(NFL)',; be1.-

handled in a manner consistent with the final remedies for the Ostprehensive-
Envirs-ntal Response, Conpensation and Liability Act ( RCIA) sites. Once.a !

,

runedial investigation is started at a site proposed or finalized on the NFL,
the responsible parties cannot take.any actions which would interfere with our
Agency's actions. 'Ihe ultimate Mammal or materials taken frun any of the '

four proposed NFL sites uust be consistent with the requirements of CERCIA.

In order to address these concerns, the followiIn _information is required:

- A written commitment regardity whether the off-site material which has beein
taken frun any of the four proposed NFL sites ard stock piled at the REP will
be included in the final closure of the' REF.

,

o
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--If the material will' be-ircluded in the final closum of the REF, then a
demonstration of how the aquirements of CERCIA will be met for the off-site
mterial must be un$ertaken.
- If the material will not be included in the' final closure, then' details

.

-I
regarding the handling and storage of the off-site material mst be provided.
'Ihese details, at a minimum, should include:. plans.for keeping the off-site
mterial isolated frm the on-site material.during all phases of storage and -
' closure; plans for storage'ard mvement of the off-1 site material during

.

-closure activities; plans for storage and ultim te-d4&ltof the off-site q'

materiali fter closure activities for the REF are ocuplete; and aa 1

demnstration that this material' will cause no adverse impacts to public' *

health or the ~ enviw.at at~ any time. - ,

i
Rm Cbnservation and Revery Act (RGAF I==$=

t

'Ihere are see potential R@A issues that could sffect'the deocanissioning f

work at the. facility. - : one -is that' the material that was excavated fra
properties, the Sewage Treatment Plant and other off-site areas has not been
evaluated to determdne whether it is hazardous as defined by RCRA. -If it is,.

,

there would be ocmplications relating to_ illegal generation, storage and t

disposal. . An evaluation has been provided whid indicates that the wastas on .
~

site are not' hazardous 'by the characteristic of- EP toxicity. A mean value for
the'sanples is given, however, the ranges were not provided. , If. any single -

,

sanple exceeded the allowable level' in the leachate, that aanple would .

'indicate the presence of hazardous. waste, which would trigger RmA
requirements. Also, other wastes are listed in chaptars l' and 2 which might -
'oe RGA regulated- (i.e. , barium sulfate) . ~ If so,' di-mion .of how the j
dev=inaioning work will meet the RGA closure or permit' requirements should [be provided (particularly in'the cost analysis). . y

'

In order to assess the potential RGA status of the REF, the following !,

L-
information needs to be provided: ' '

i
L -

- ~.
.

L - All of the data generated for the EP Toxicity a==a== ment for the on-site
waste including the outliers. 'Ihe statistical' analysis provided is not by
itself, sufficient.

~

,

y

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

. ,

- Any data, analysis, manifests or other information 'regarding the waste i

listed in chapters 1 and 2, which would support their characterization as non-
L hazardous.
|

|
,

'
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: 1.0 - INTRODUCTION
-

.

[;i 4

,

o 4 , y
'

1
..

' j;.

The U.S. Nuclear Reralatory Commissidt (NR,C) has approved the' Kerr McGe' |
.

e
.-

Chemical Corporation proposal for on site disposal of the thonum ore residuals from the West :

Chicago Rare Earths Facility (Rare Earths Facility)| .The.U.S| Environmental Protection-

J Agency (EPA) regulations fer uranium and thoriu= mill tailings,40 CFR 192, Subpart E (40 '

- CFR 192), promulgated by EPA on October 7,1983 (FR 48/196; 45926) specify criteria for the ' y
operatien and clesure of thorium miDing facilities. The facility was operated under NRC~~

-license and is also to be decontaminated under NRC license,' and is therefore covered by the
~

m. .

J

- Clear Air Act (CAA) National Emission Standards = of" Hazardous : Air . Pollutants;'- ;j

Radionuclides (NESRAPs) promulgated December 15,E1989; 40 CFR 61 (FR 54/240: 51654) ', 1
a
"

(Note; th_ e SESHAPs for NRC| facilities were stayed until March 15,1990t-

The basic criteria of 40 CFR 192 are: |
~

1

1. . Limitations of radon f!ux to 20 pCi/sq m sec, j
c4

]2, ' Annual radiation dosesrto be less than 25 inremiwhole body, and #
specific organ doses (other than thsroid) to be less than 25 mrem. .| 1

" 1

a - 3. The closure should be effdctive for 1000' years to the extend reasonably - S
.

-achievable, and, in any case, at least 200 years. e d
.

- p ,i
. .

4. Groundwater has to be prbtected. and ifit'has been contaminated above ! j
criteda, a-corrective action program initiated. ,;

d-
'

i

[
The NESHAPs promulgated on December 15,1939 (40 CFR'61), include criteria for :]i

the radon flux from uranium mills (40 CFR 61, Subparts' T and.W) and for radioactivity j~

,

- emissions from NRC licensed facilities (40 CPR 61, S6bpart D. The radon Qux criteria of j
Subparts T and W is only for uraniurn milling facilitiks and apparently is not applicable' to- ]

*

the Rare Earths Facility.' The criterion for radioactivity releases from NRC licensed facilities j"

is 10 mrem /yr; for the whole body effective dose e'quivalent. The criteria of 10 mrem /yr is

{applicable to the Rare Earths Facility, but was stayed until March 15,1990.

-

'1,.
*

a,
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OBJECTIVE '

11
>
~

a h
: This technical =e:norandum provides an evaluation.of the proposed closure plan to - '

! ' determine whether the activities will comply with the EPA 40 CFR 192 standards for closure .

~~

/ :of th'orium facilities, with an emphasis on how these standards have been implemented by (

the Department of Etirgy for the' Uranium Mill Tailings Remedial' Action Program (DOE, j-

.~~ UMTRAP). An assessment'is also provided to evaluate the radiation releases and doses-
' '

: based on the NESHAPs criteria.
' :.. . 1<

J

'

The assessments are based on the design informstion in the Supplement so the Final . -)

Envire,nmental Statement related to the Decommissioning of the Rare Earths Facility, We'st 'j
Chicago,d!!inois (NUREG.0904)(SFES)(NRC 89),information from prior EPA investigations ; j
at the Rare Earths Facility 2(BeS5, CHS6) and infor=ation frem the 'Atomie Safety |and 1

Licensing Board Hearings on the decommissioning plan (ASLB90)c The data base on volu=es

of waste material, the source terms in the SFES, and the groundwater gradient informatien.
'

(SFES, reference NRC89; e.g.J Table 2.2, Table 2.1, and Figure 4'.28) gen / rally reflect' the -

information from previous work for EPA (Be85, CH86) and were used in these assessments.- a
;

}

The design in the SFES indicates the radon flux will be adequately controlled to meet

the radon flux criteria of 40 CFR 192. Additional assessments of the radon flux are outside |
of the scope of this evaluation.

L

This assessment focuses en evaluating compliance with the 40 CFR requirements for

Idng term effectiveness of site closure plans and groundwater protection. The assessment of -

long ter= design is oriented toward the objectives of the U.S. Department of Energy (for the
~

q
Title linactive uranium mill tailings sites tmder the Uranium Mill Tailings Remedial Action . }

'Program. An assessment of the radiation emission based onithe criteria of the' CAA -
!NESHAPs is also provided. The long term effectiveness of the proposed closure plan and the '-

~' 'protection.of groundwater are evaluated in Section' 2. Section 3 presents information from--

the assessment of radiation emissions related to the NESHAPs. Sdetion 4 p'rovides!the.

summary and conclusions..

..
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2.0 DIPLEMENTATION OF 40 CFR PART 192 REGULATIONS : ;!
<_

4.

.. )
a

I-

, .
.

;d

The radiation doses from remedial operation reported in Table 5.11 of the STES J
'

indicate that the specine organ dose requirements of Part 192 will not be met.. The doses for j
- the bone and lung reported'in Table 5.11'only account for the d5ee during the year ofintake,.

and do not incitide biological retention of long halflife materials. The assessment :
,

cf deses related to the CAA NESHAPiin Section 3 also indicates that the annual doses may- . I

'"

- be higher than those indicated by the SFES. However,'a comprehensive' assessment'of -

airborne emissions and associated doser., related to Part 192,is outside of the scope of this. ,

l- *report.
,

1

{

The assessments concerning cotupliance of the disposal design of the Rare Earths e

Facility with the criteria of Part 192 focus on: il) the requirements for the long-term .

efTectiveness of the design and 2) groundwater protection.

'j:

;

'

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 i

of the DOE UMTRAP for cleanup and stabilization ofinactive uranium mill tallings sites j

(DOES3, DOE 84, DOE 85, Re90), The DOE program is implementing the EPA Part 192-
.

standards for some 24 sites and has received extensive technical' peer review and oversight
h

by the NRC. and EPA. The basic criterion of the Part 192 standards is a design objective of. j
'

1000 years to the extent reasonably achievable, and a minimum of 200 years. The speciSed'

objective is to use passive design features as much as possible, with minimal reliance on

active maintenance. The preamble to the Part 192 standards (FR 48/196: 45928) addresses- ]y
~

the need for long term isolation with passive design concepts, noting that Congress in passing 3
"~

the Uranium Mill Tailings Radiation Control Act in 1978 recognized that the hazard from the :

tallings materials Will remain long aller existing " institutions" can be expected to lasiin their
~

present forms.

.

i

: -

!
,
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The basic concepts oflong term stability'using passive designs are to use closure plans !

with gradual slopes and erosion resistant materials to prevent' water and wind erosion. The - .i
disposal facilities are designed with coven to isolate the wastes, prevent airborne emission

"
of the tailings, control the radon flux, and minimize inAltration of precipitation and resulting-

' leaching of contaminants to the' groundwater. ! The assessments have indicated that the '
.

l'~~ impacts of water erosion are generally more degrading to the isolation covers th'an wind

erosion, and the basic design concepts have been focused on preventing water erosion, 1
'

especially gullying of the cover material. q
'

'

1'

Long ter= designs are generally based on using low probability high impact events-

t

such as the " Probable Maximum Precipitation (PMP),'100 year rain fall events, or variations .'

on these (DOC 82, Meis). These events are esti=ated for different areas ofimpact (e.g., one --

square mile) and different time periods of duration (e g., I hr and 6 hr.)JTechniques are also
_
_

used to estimate the fraction of a PMP that may occur as an intense or peak short term event) d

with a duration ofless than one hour. For northern Illinois it is estimated that 0.34 of the

one hour PMP may occur in 5 minutes (DOC 82). Figure I gives the one hour PMPs (DOCS 2), f

j

2.1.1 OfTRAP Desisrn for Long Term Isolation
,

i

The UMTRAP covers are designed to resist hndiand water erosion,-minimize the
;
e

in51tration 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

providing drainage layers of granular material above the clay cap.1The water erosion

protection layer is generally. designed to resist wind' erosion' andialso protects against
'

burrowing animals and root penetration. Generally .the erosion protection layer either

protects the other features of the cover or directly pmvides the protection. For example, a

riprap erosion protection layer protects against burrowing animals.
,

.. 1

The DOE UMTRAP program has generally used the 1 hr PMP (DOC 82) and the l
1
'Manning equation to design covers and specify materials for closure of the inactive uranium

mill tailings piles (DOE 83, DOE 84, DOE 85). The cover designs are based on maximum side
}

slopes of 20 percent grade (1 vertieni to 5 horizontal), runoff velocities based on the PMP, and-
;

g

._

'*
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~ requirements fer riprap rock size distribution to minimize erosion. Thi designs'are generally _ j

based on the 1 hour PMP, but for Lakeview, Oregon, consideration was given to the' 5 min |
'

intensity event. ;>

- A vegetative cover was' proposed for the.Canonsburg,' Pennsylvania, site, but tho'
.

primary erosion protection was provided by an~18 inch layer of pit run rock (DOE 83). |
|

!

_ Recent invesugations indicate that outer rock layers do not provide the desired level . 1~~

a
'Eof protection to intrusion by volunteer plants into-the cover of sites. The DOE UMTRA -:

program is giving more consideration to the applicability of vegetative covers on top of rock - 3'

-covers to control root penetration and reduce moisture penetration in the pile (Re90) By l

using proper design and constructi~oif of the rock layer and the overburden soil and

vegetation, transpiration and drainage minimizes. infiltrationi of precipitation. The-

. subsequent reduced =oisture and proper design of the rock layer 4 minimize the growth of'

,
.

roots into the rock layer (Re90).
!
<

i.

2.1.2- Kerr McGee/NRC Long Term Desirn of Rare Earths Facility f
<

~ 1
-

The SFES does not clearly: describe the basis of the long term design of the Rare
-

Earths disposal site;.therefore the infor=ation from the SFES was' supplemented with j
information from the report of the ASLB hearing concerning the closure and decommissioning q

plan -( ASLB90). The proposed design is 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 '
,

l'
L 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 irshr.
q

:

The ASLB record indicates that, for the design basis of the Rare Earths Facility, the
oPMP B of about 25 inches per 6 hr was further reduced by a factor of 3 to provide a design'

value of about 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) to a 200 yr design storm concept to indicate that the design meets the q

EPA 40 CFR 192 requirements for at least a 200 year design. ?*

_ . ;

o
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The proposed Rare Eanhs Facility design is bised on a vegetatide soil' cover, over a -
'

u
_

2 ft intrusior/ erosion barrier. The intrusion / erosion barder is specified ~as graded clays to
.

cobbles (NRC89, p.'3 6 and'elsewhere). Additional specincation of this material was not-
'

found in the SFES.L The " graded clays to cobble" layer may contain a high fraction of cobbles, . :

and thus if the clays are eroded away provide a viable erosion barder, but specincations are : !

not given. - Based on the description, the material tray be glacial till, composed primarily of-

_

silt with interspersed cobbles. -

_

s -

,,,
-

2.1.3 L 1 Assessment of Lone Term Desien of Rare Earths Facilltv
s

: 1

iTable 1 provides a summary of water runoEvelocities for vatious decign values. The

velocities are based on the basic topographical design of the proposed Rare Earths. Facility

disposal site (gradual sloping tcp,20 percent grade on the sides).' The calculations are based 1
'

on the indicated design events, runoff over clay or grass, arid calculations using the Manning '
lequation (Me76). In addition to the PMP and the design used for the Rare Earths Facility,

an estimate of the 200 yr rainfall eventis provided forromparison; The 200 yr event'is based . q
on an extrapolation of the infonnation from Merdtt-(Me76). ;

1

The long term effectiveness of the design should be based on the PMP, not a modified ],

or reduced PMP. The other entries in Table 1 are given to illustrate the proposed design for j
the Rare Earths Facility. The estimated 200 year event'is given to illustrate 't' hat the d
modined PMP B design rainfall event used for the Rare Earth $ Facility (ASLB90)is even less j
than the estimate for a 200 year reoccurring event. The runoff velocities 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 to erosion or settling would produce runoE |

velocities up to several times higher. I

,

The design parameters in Table 1 can be evaluated using the following recommended

Inaximum permissible velocities from the Army Corps of Engineers (ACE 70): j
-)

Grass lined earth (sandy silt) 6 fVsee -i
(Keep velocities less than 5 fVsee unless good ]cover and proper maintenance can be obtained)

,

!

- Clay (smooth surface) 6idsec
1

:_

|
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1. TABLE 1-'.
g.

'

. EROSIO'N WATER VELOCITIES

~

.i
Precipitationf - Erosion Water Velocity (ft/sec)! ||'

' Base Event ' -!-

.

Desirn Concept (inches /hrF Smooth Clay - = Grass -
q-

PMP 1 HR 17.6 :5 1.2. -i

i; I|;

.j>
-

i
4

Rare Earths Facility 1.5- -.1.6 ~ - 0.5 '
'

''
,,

(Ke McGee/NRC) i

'

'(6 hr PMP B, reduced)

200 Yeat Storm 4 2.5- ' 0.7 -.

' (1.hr!
i

-

i
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. Silty clay! :3.5 Usee -
. .

. Poor rock (sandstone) 8 Naec

.- Good rock (igneous or hard metamorphic) 220 Nsec :
--

!

s ,_ c - These values are basically engineering design values. To ensure 1,000 yr effectiveness of the ;
.

design, it is' suggested that projected velocities be kept below thene values,;especially for' !_

areas where entsien can produce.s'gniacant degradation. The clay value is for smooth'elay; fi-

_

- If a clay surface is exposed it will become weathered and be more analogous to silty clay.
4

The Part 192 regulations specify that closures should be effective for 1,000 years to- }

~

-

the " extent reasonable achievable." The preamble for the regulations and the support

documents (EPA 83) indicate that the design should be based on the Ph!P and not depend'en : ;

:eng term maintenance. . Good engineering design for facilities that'are specified to last f5r '
'

-

1,000 years, time periods beyond the expected lifetime of present government institutions,s

should not depend on active maintenance. j3

The SFES does not specify that the Pht? was used for the design of the Rare Earths' ;

Facility (NRC89) and the ASLB report indicates that a modiBed PMP B-was used(ASLB90).

/lthough the precipitation runoff parameters for a Ph!P event identified in this assessment ;.

are similar to: design parameters recommended !by the ' Army Corp of Engineers, the l

; uncertainty of the estimates and lack of conservatism is such that there is not reasonable }
assurance that the proposed site design meets the long ter= requirements of Part 192.

| H
I The vegetiltive cover is the primary barrier to prevent erosion.| Vegetation is subject

'

to drought, fire, and disease, and 'a' hough it is possible that the vegeta'ive cover may survive ft

for 1.000 years, it is not reasonsole certain that a high quality 1 vegetative cover will be

retained without continual maintenance. There is' 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 conservatism in the design to provide a contingency for uncertainties, such as j,

minor settlement and subsequent channeling of surface flow, and loss of vegetation'due to
.

N

J.i -!

:
1, ==

, -. -- . _ . _ _ _ _ _ _ _ _ ._______..__b
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drought or fire, etc. Although recent UMTRA assessments h:ve indicited the desirability of ~ [
vegetative covers for mill tailings sites, UMTRCA designs'still include a rock protection layer - I,

(Re90). i'

..

,.

The design of the' Rare Earths Facfity proposed disposal'aite does not meet the statedi

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 .

achievable. Howevnt,if the speci$ cations for the graded clays / cobble barrier are revised to
~

specify a~ suf$cient/ cobble content and. quality to ensure it will also function for erosion.- }

protection, the defd.gn would be adequate. iTh's section of the. disposal' area that may be- d

exposed to flood' aters should also be protected with a rock barrier,
1

.

The UMTRA. program design philosophy has been toLuse~ relatively simple and

conservative design concepts to provide reasonable certainty of1000. year longevity of covers, j-

The cb|ectives include providing designs that have good certainty of survival without active - 3
>

maintenance.

i

?

2.2' . GROUS'DWATER PROTECTION ]

T.he information in the SFES (NRC89, and other available information was evaluated

to assest compliance with the groundwater protection requirements of 40 CFR 192. Part 192 j

speciSee both the future protection of groundwater and the need' to initiate protective -'

measures for existing groundwater contamination.. '

'
,

i- ;

2.2.1 Existing Groundwater Contamination

Review of the existing information in the SFES and work by EPA-(CH86) indicates .-

,

that there is existing groundwater pollution at the site. Then 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

.

-

A

-
.
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.

in the down gradient' wells |near the49 houndary that is'above EPA criteria of Part 192.
-

;

' Many of the concentratiens; that are aboveithe critaria are isss than values, and the ''

concentrations are not uniformly above th'e criteria (NRC89, Appendix C). .f
;',.

Review of the existing information in the SFES and work by EPA (CH86) indicates
''

that there is existing groundwater pollution at the site, however, contamination above EPA -

. criteria of Part 192, beyond the site boundary, does not appear to be present. The Kerr , ;

.McGoe groundwater monitonng results given in Appendix C of thi SFES (NRC89)' indicate- 4
'~

on site concentrations of As and 'other metals' above the cdteria of Part 264.94.: More recent 1

- sampling for EPA in 1955 indicated concentrations at o5 site locations and'most on site .
-

-

locations, for the .eight wells sampled, were within the criteria of Table 1 of Part 264.94.- A
~ '

notable result was a concentration of total uranium of 670 pCi/l in' the till aquifer _of the =

central area of the proposed disposal area (CH86).7 The EPA sampling locations and results;

are given in Appendix A.
"f
q

!

2.2.2 Groundwater Concentrations From Pronosed Site Remediation; _|
'

:

Information from the SFES was used to model future groundwater concentrations for

the proposed remediation. Previous modeling efforts by NRC and Kerr McGee have indicated
J

that the proposed re=ediation will comply with the criteria of Part 192 (NRC89, ASLB90).

*
The projected groundwater concentrations at the site bound'ary were estimated using

the PATHRAE. EPA computer code (RoS7) and conservative Lparameters. The' model

parameters and results are summarized in Table 21 Calculations' were performed for '

uranium, thorium, radium 226 and .228. and stable lead and mercury. Concentrations for

mercury, thonum, and Ra 228 are not given in the table because they were solow. 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 pe'ak concentratio'n of 14 pCi/l(total2

uranium)is near proposed criteria. However, conservative transport parameters were used .

in the conservative PATHRAE EPA model. The NRC assessment in the SFES indicated a-
'

total uranium concentration of about 4 pCill and a lead concentration of 0.011 ppm (NRC89,

p. E 13 and E.16, respecuvely). These values are similar to the estimates in Table 2.
~

-

2-1

., .. . . . .



x y ~ ^

3.
. , ,

; >e.
,

''
. .: .;

e :'(
4

3.0' COMPLIANCE WITH CAA NESHAPs
c.

l
3

...

Version 1.2 of theLEPA COMPLY computer code was used to assen the releases of:

airborne emissions during ren:ediation operations < The source term parameters were taken', l*

fre= the SFES, Table 5.10 (NRC90). The assessment 'was performed using level 4 of the ' |
. COMPLY" code, and a windrese for O' Hare Airport (NOAA74). j*

'
-

.

'
. .1

The COMPLY computer code is oriented to stack releases. In~ order ' o model the- |t

closure actintieifor the Rare Ear hs Facility, the releases 'were represented as four stacks'' q

: uniformly positioned on the site, with a minimum d! stance of 125 m to the off site location. ,]
_

'
The o!T site location was to the east of the site, one of the' prevailing wind directions The

distance to farms where feed was producedlwas set at about 1 kb so that the assessmenh j

would be primarily based on the dose from inhalation of airborne material.1There is'notl

farming in the1immediate downwin'd area of the site, ,

>

1

Assessments were performed for two source terms. Airborne emissions' are given in
a

Table 5.10 of the SFES for the total project (top part of the table) and for the year with'the; 'i
maximum release. The total period of the project is not given in'the table / but other. j

infermation indicates the'tetal project period for remedial actions will be 5 to 7 pears.' :17

Assessments. were performed using the data: for the year with- the maximum release.. Im
Assessments were performed using: .1) the source terms as given in Table 5.10 and .2) the . ;

reported source terms plus source terms for U 234, Pb 210, Po 210, and Tb 228 which would-
-

also be expected to be present, based on the radioactive decay chain relationships.'
'

,

:4

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

I
k

Source term with all radionuclides: 72 mrem /yr'

Limited source term (Table 5.10) 22 mrem /yr

r.

The pdntout from the COMPLY program for the assessment using the full source term j
+

.

is given in Appendix B. |
'!;;
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4.0 St.mDIARY AND CONCLUSIONS !
.

-

,

|
:.

This technical memorandum has provided an assessment of the proposed remediation ' i

[ of the Xerr McGee West Chicago Rare Earths Fneility. The assessment has been based on j
? compa:ing the proposed action to the EPA uranium and thorium mill tailings regulations of l

40 CFR 192 and the December 15,1969 Clean Air Act National Eminion Standards for~

Hazarde,us Air Pollutants; Radienuclides.' 40 CFR 61. The evaluation of the long ter:n

requirements for the design considers the design concepts used in the DOE UMTRA program.

The ecope of work for ' these assessments limited the. review to, the long term ,
'

e!Tectiveness of the design and groundwater protection criteria of 40 CFR 192, and a brief

assessment of airborne e=issions for the Clean Air Act NESHAPs. !

The EPA regulations in Part 192 specify that closures should be effective for 1,000

years to the " extent reasonable achievable." The SFES and other referencedinformation does

not claim that meeting the 1,000 year requirement is not reasonably achievable. To meet ;

these requirements a facility design should be based on the PMP and not depend on long.t

| term =aintenance. The SFES and other referenced infor: nation indicate that a reduced

concept of the PMP was used for the design of the Rare Earths Facility (NRC89, ASLB90).
L The modified PMP used in the SFES is not an adequate design base to meet the -

L - +

j. requirements of 40 CFR 192.
|

| . i
.

The vegetative cover is the primary barrier to prevent erosion. Vegetation is subject ;

to drought, fire, grazing, and disease, and althorb it is possible that the vegetative cover '

may survive for 1,000 years,4 is not reasonably certain that a high quality vegetative cover

wil' h retained without continual maintenancel There is reference to a need for continuing

maintenance in the SFES. Such a maintecance requirernent is not consistent with the stated [
intent of 40 CFR 192 as defined in the related preamble and Environmental Impact

Statement (EPA 83). < j

j.

.. |

!
1

:- ?
4

9
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In order to provide assurance of survival of the structure for 1,000 years, there should >

~

be adequate conservatism in the design to provide a contingency for uncertainties, such as
'

minor settlement and subsequent channeling of surface flow, and loss of vegetation due to
~

drought or Bre, $tc. The Kerr McGeeMRC design does not incorporate such conservation. |

The design of the Rare Earths Facility preposed disposal site (as described in the |
"

SFES and ASLP90) does not meet the stated intent of the long term design requirements in !

Part 192. Although UMTRA assessments have indicated the desirability of vegetative covers j
ifor =ill tailings sites, their design still includes a rock protective layer (DOE 63, DOES5,1

DOE 90t Hewever, if the specifeations for the graded clayr/ cobble barrier are revised to ' !

specify a sufficient cobble content and quality to ensure it will also function for erosion- !

protection, the design will be adequate. A properly graded rock barrier, without clay, would -

~

-

provide better protection against root penetration (Re90). Tha section of the disposal area ;

that may be exposed to flood waters should also be protected ,with a rock barrier.
.

.

The assess =ents for groundwater protection indicate that the proposed design will

co= ply with the 40 CFR 192 requirements for groundwater protection The SFES only -

| provides minimal information for assessing the need for remediation of present groundwater ,

i conta=ination, however the indications are that the present levels of contamination do not

| exceed the criter.a for eft. site contamination. The assessment of long term releases to ,

,

groundwater indicates concent:stions of contaminants off site will be helcw Part 192 criteria. ;
,

| However, the uranium concentration.s may te cbove some proposed criteriu -
1

'The EPA COMPLY computer program,i.4 vel 4, indicates that the off site doses from

the maximum year of airborne emissions may be 72 mrem /yr, which is above the NESMAPs

requirement of 10 = rem /yr. The generalwide area emissions for the Rare Earths Facilityg

site were modeled as four stacks d.istributed on the she. i
;

'e
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Evaluation of Resistance To Erosion . ,

!

i

1.0 INTRODUCTION [

!
The Kerr.McGee Chemical Corporation (Kerr.McGee) has proposed to construct a landfill /above- f
ground vault (disposal cell) at the Rare Earths Facility in West Chicago, Illinois. This facility will be I

used to dispose of thorium ore residues'from the Rare Earths. Facility. The U.S. Environmental ; f,..

Protection Agency (EPA) requested that NUS Corporation (NU5) evaluate the design of the proposed !

b- disposal cell for resistance to erosion for the Probable Maximum Precipitation (PMP) event. This

report details the activities performed by NU5 and summarines the results of the evaluation. |
,

t

Specific activities required as part of this evaluation include the following:
*

,

e Determine the duration and magnitude of the PMP using procedures and assumptions, as -

adopted by the U.S. Department of Energy (DOE) for inactive uranium sites (Title I sites),~as ,

defined in the Uranium Mill Tailings Radiation Control Act (UMTRA). !

e Develop a design storm consisting of rainfall intensities versus time of concentration for the
4

- PMP. [
e Evaluate the erosion potential of the cover system under overland " sheet" flow conditions i

during the PMP.- Vegetative cover conditions used for analysisinclude turf and bare earth. J
e Evaluate the erosion potential of the cover system under shallow concentrated flow conditions [

during the PMP. Proposed vegetative cover cchtJitions used for analysis include' tall grass - _;

preine, wooded (forest), and bare earth,

o Evaluate the erosion potential of the circumferential drainage channels during the PMP.

Proposed channel 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.e
.

* Evaluate the capacity of the proposed detention / sedimentation pond spillway to pass the

runo f generated by the PMP. '.8

)

I

)

i

1...

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

. Three vegetative cover conditions have been Vsed to evaluate the erosion potential of the c0ver .f

. system, perimeter drainage channels, and detention / sedimentation pond spillway. These conditions |
-

;
are: ,

-

!

'e Tall Grall Prairie ..
io

a Wooded (forest) i

e ' Bare Earth - |

!
Since the closure design is required to be effective for 1,000 years (40CFR Part 192.32(b)), the seiection '

of these three conditions was based on the proposed vegetative covers, tall grass prairie and wooded
;

- (forest), that may exist, in whole or in part, during the 1,000 year period after closure, and bare earth
{

conditions which may also exist on portions of the disposal cell Cover as a result of fire, drought, or

disease. !

:

{2.0 BACKGROUND

:

The Kerr McGee Rare Earths Facility is located in the city of West Chicago in DuPage County, Illinois.
3

The facility began operations in 1931 and 'losed in 1973, During the operating period, variousc

chemical processes were used to produce thorium and rare earth compounds. The waste materials
'

produced by the processing activities include lands, sludges, and sediments.
!

In 1979, Kerr McGee submitted a stabilirWon plan to the U.S. Nuclear Regulatory Commission (NRC) |

for decommissioning the inactive Rare Earths Fecility. Since this submission, a _ Final Environmental
,

Statement (FE5), (NRC,1989), was prepared by the NRC to address various disposal options for the |

accumulated wastes and tailings. The FE5 proposed that a disposal cell be approved for on4ite

storage of the thorium ore residuals and other wastes. It was also proposed to defer a decision on :

the permanent disposal method until additional monitoring data could be accumulated and :

evaluated with respect to the stabilitation plan.

.

Criteria promulgated by EPA in 40 CFR Part 192 for stabilization and closure of tailings from uranium

and thorium mills (40 CFR Part 192.32(b)) require the closure design to be effective for 1,000 years, to ;

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), Od n' ribe: .;

the general technical approaches and design critena adopted by the DOE to implemest emJ,wlal
'

actions plans and final designs that comply with EPA 5tandard 40 CFR 192. Therefore, the evaluation ;

i

2 -[,

.

'
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;
summarised in this reoort was performed in accordance with the cnteria outlined in the TAD and

suoplemented with accepted engineering procedures where applicable. ;

i

3.0 PR08ABLE MAXIMUM PRICIPITAT10N DETERMINATION
,

in providing engineenng designs for long term performance to meet EPA 5tandards, the TAD

recommends using the Probable Maximum precipitation (PMP) event to evaluate the disposal cell- |
| cover design, The TAD recommends using the National Oceanic and Atmospheric Administration

.

(NOAA) Hydrometeorological Report No. 52 (HMR 52),(DOC,1982), to obtain depth area curves for |
.

determining the PMP. The 1 hour,1. square mile PMP storm was developed by NCAA for point or '

1 scuare mile precipitation events and was intended for use with drainage areas of 1 square mile and

less. Sinc' the proposed disposal cellis approximately 25 acres,.the 1 hour,1 square mile PMP storme

is considered the appropriate storm duration and area of influence for this evaluation. The selection
.

t

of the 1. hour,1 square mile PMP storm is also consistent with the methodology presented in the TAD. ;

'
The 1. hour,1. square mile PMP obtained from Figure 1 for evaluating the Rare Earths Facility is

17.5 inches total reinfall. <

r

i

4.0 OtllGN5TORM
;-

./ '

To evaluate the design of the proposed disposal cell for resistance to erosion from the PMP, an v

incremental rainfall magnitude for various rainfall durations was' required. The TAD provides

incremental reinfall duration percentages in Section 4.2. The percentages provided in the TAD, based t

on Hydrometeorological Report No. 49, (DOC,1977), were developed for the Colorado River and

| Great Basin Drainages. Since these areas are physiographically different than the West Chicago area,

these percentages were considered inapplicable for the Kerr.McGee Rare Earths Facility site.

Therefore, a more appropriate reference, Hydrometeorological . Report No. 52, (DOE,1982),

Application of PMP istimates U.S. test of the 105th Meridian,-was used to determine the
;

incremental rainfall duration percentages for the 1 hour PMP. The incremental rainfall duration }
percentages are presented in Table a.1. |

Figure 2 provides a graphical representation of the percentage of Ithour PMP versus rainfall
1

duration. This figure was utilized to determine the percentage of the PMP for the rainfall duration

(i.e., time of concentration) for each evaluation performed. The minimum time of concentration

recommended for use by the TAD is 2.5 minutes. Therefore,the time-of concentr;stion used in each

evaluation was equal to or greater than 2.5 minutes, except fof the evaluation of erosion potential
1

3..

.7
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!

TABLE 4.1 !
1

' INCRIMENTAL RAINFALL DURATION PERCENTAGES - !-

!
'

Rainfall Percentage of P_MP

Duration 1 hour PMP, - (inches)
,

f5.0 mmutes 33.8 % 5.9

15.0 mmutes . 52.7% 9.3 '
.

!

30.0 minutes 74.6 % 13.4 !:

;

60.0 minutes 100.0 % 17.5 .
!

I
t

'
based on sheet flow. A discussion of the method used to determine the timeiof concentration and .

associated rainfall intensity used for determining sheet flow velocity is presented in the following ;

section.

. i
- 5.0 SHEET FLOW

The proposed disposal cell is designed to' have a three percent cap slope and 20 percent (five' !,

horttontal to one vertical) sideslopes. The sheet flow time of concentration is calculated by the
1
- following ecuation (DCE,1989): -}

,

tc = C(L/5i2)M (Equation 1)
s
!

where:
- [

te = Time of Concentration (minutes)- I

C= Coefficient (0.5 for paved surfaces: 1.0 for bare earth: 2.5 for turf) j
L= Distance of Flow (feet)

5= Slope of Surface (feet / foot) i
*

i= RainfallIntensity(inches /bour)
!

The time of concentration is the time required for runoff to travel from the most remote point in the .

drainage area to the outlet of interest. The rainfall intensity (i) is the maximum intensity which will ~

occur during the design storm, based on a time interval equal to the time of concentration for the- y

fdrainage area Therefore, time of concentration and rainfall intensity are dependent upon each -
,

L other. Since Equation 1 includes both the time of concentration and rainfallintensity and that these j
i
'

two factors are dependent upon each other, the equation must be solved iteratively (i.e., trial and [
L t

ierror). This method results in a calculated time of concentration that is less than the 2.5 minutes '
'

:
'

| 5

b
is., 6 -

,

n ' t
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recommended by the TAD for the bare earth conditions (cap and sideslopes) and turf sideslope -

condition, thus is more conservative than using a time-of concentration of 2.5 minutes.

-The time-of concentration was calculated for the; proposed dispul' cell cap and sidestopes by -
s

- Equation i for bare earth and turf conditions. The Soil Conservatioe Service,' Technical Release 55,-

.(00A,1986), recommends limiting the distance of sheet flow to 300 feet, since sheet flow usually

. becomes shallow concentrated flow'after a maximum of 300 feet. Therefore| the maximum distance , d
~

~ "
assu'med for sheet flow was 300 fcet for the proposed disposal cell cap. The maximurt distance for:

- sheet flow for the proposed disposal cell sideslopes is 220 feet. ' 1

- The average sheet flow velocity for each condition considered 'was calculated by' dividing the distance ( ;

5of flow by the calculated time of concentration r'oposed vegetative ~ cover conditions assumed for -

the disposal cell are tall grass prairie, and bare earth. . Maximum permissible velocities for these exact.

conditions were not available in the referenced literature, j
i

Maximum permissible velocities for ddierent vegetative cover conditions vary based on the source of

reference. The' difference ,n maximum permissible velocity recommended by the references'is
,

~

4typically based on the degree of ,:onservatism used by the author. Since the proposed vegetative

conditions, (tall grass prairie, wooded (forest), and bare earth), are not specifically' addressed by the

references, comparable cover conditions were used for com'parison in this evaluation. I

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

i
.

,

;. * Wheatgrasses
,

'
i. e- Little Bluestem -

e Kentucky Bluegrass

4 e Indiangress
,

* Switchgrass- }
,

!

!' e Blue Grama ;

e Sideoats Grama j
<

These groupings have'a moderate to high degree of vegetalletardance. Therefore,' the cover.

condition assumed for the proposed disposal cell for determining the maximum permissible velocity

for tall grass prairie and wooded (forest) is Kentucky Bluegrass. Table 5.1 presents the maximum4

( < :
. 2

i.<

, % 7

i
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..

permissible velocities for the proposea cover system based on vegetative conditions, as proposed by
1

itwo references, and as recommended for this evaluation.

~!

As indicated in Table 5.1, maximum termissible velocities for Kentucky Bluegrass should not exceed
:;

5 feet per second unless a good cover ein:
I proper maintenance can be implemented. Since this facility ' -

is designed to be maintqnance free, for evaluation of erosion potential, the recommended maximum

permissible velocity for Kentucky Bluegrass assumed is 5 feet per second, as recommended by Chow.i
1

1959. This value shall be' the criteria used to evaluate the proposed disposal cells design for resistance
to erosion:

Exceeding this value does not necessarily mean that erosion will occur,'but the value'
|

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

.
.

;

of safety against erosion.

,

TABLE 5.1

MAXIMUM PERMi5518LE VELOCITIE5'
,

W

- Assumed Maximum Permissible Velocity (*)
Slope Vegetative

Condition (EPA,1985) (Chow,1959)f Recommended:,

Cap Kentucky Bluegrass ' 7 fps ' - 7 fps. - 5 fps.'L (3% slope) (Tall Grass Prairie);

; Firm Loam in/a 2.5 fps 2.5 fpsi (Bare Eanh)
I
,

! i
j' Sideslopes Kentucky Bluegrass 5 fps 5 fps 5 fps .
'

(5:1 slope) (Tall Grass Prairie)
Firm Loam _n/a 2.5 fps a 2.5 fps
(8are Earth)

.
'

Channels Kentucky Bluegrass 5 fps 5 fps 5 fps -(1% slope) (Tall Grass Prairie) ;

\
. Firm Loam
L n/a 2.5 fps - 2.5 fps "

(Bare Earth)'

j 5

i

Spillway Kentucky Bluegrass 5 fps 5 fps 5 fps
r

i
(Tall Grass Prairie) .
Firm Loam

,

1, n/a 2.5 fps 2.5 fps ;. (Bare Earth)
' '
g

(*) The permissible velocities apply to average, uniform stands of each type of cover. Permissible
4

velocities exceeding 5 feet per second should only be used where good covers and proper; maintenance can be obtained. ,

.

F

. '.. . 8 ,

! 4
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Since the top two feet of the cover system is proposed to be topsoil, the recommended maximum "

permissible velocity for the bare earth condition was based on ordinary firm loam and for this -
' evaluation is 2.5 feet per second, as recommenced by Chow,1959.

! Taole 5.2 presents the calculated velocities, based on the calculated time of. concentration,' for the '

p*oposed disposal cell cap, sideslopes, and the recommended maximum permissible velocities for. tall

grass orairie and bare earth.-
j

L.-- TABLE 5.2 i
'

SHEET FLOW VELOCITIES '
J

n

. Recommended - iAssumed $heet flow ,

y,,;,y, j
slope ' Vegetative Velocity? Permissible ]Condition (fps)' ~

Velocity '

Cap Turf 2.0 5 fps i

(3% slope) Bare Earth ' 8.3< f 2.5 fps f,

Sideslopes ' Turf 4.9 5 fps M.p
!

a
: (5: 1 slope) - Bare Earth 16.7 e' 2.5 fos |'

.!

.

.

. l
For comparison,.the sheet flow-velocities for turf and bare earth ~ conditions, based on ths TAD's d

|

minimum recommended time of concentration of 2.5 minutes are as followsi -"

1

Condition velocity j.

1

;. .

'Turf (cap) 2.0 fps'
. ,

Bare Earth (cap) . . 4.9 fps ' 1
Turf (sideslopes) 3.0 fps J

Bare Earth (sideslopes) 7.6 fps '!
!

. .. 1
For the PMP event, the sheet flow velocities for turf conditions based on the calculated time of-

concentration are below the recommended maximum permissible ' elocity. For the- bare earth L)v

conditions, the sheet flow velocities based- on the calculated time of. concentration. exceed the- .1

recommended maximum permissible velocity. :}

q

t

!
aj
|

'

,

,s
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| 6.0 SHALLOW CONCENTRATED FLOW*

|, 6.1' ' Averaae Shallow Concentrated Flow Velocity Method .

After a maximum of 300 feet, sheet flow usually becomes shallow concentrated flow (DOA,1946); To

l-,
determine the velocity for estimating travel time for shallow concentrated flow, Figure 3 (McCuen;

'

|:.
1989) was usedJ Table 6.1 identifies the average shallow concentrated flow velocity for the proposed-

vegetative conditions assumed (tall grass prairie, wooded [ forest] and bare earth), The assumed land- -||: 1

a
us:/ flow regime selected from Figure 3 for the proposed vegetative condition is also identified, j

L -i

Th3 average shallow concentrated flow velocities,' based on Figure 3, for tall grass prairie and wooded l

:(fsrest), do not-exceed the recommended maximum ' permissible velocity (5.0 feet 'per second) {
presented in Table 5.1. The average shallow concentrated. flow velocities, based on Figure 3, for bare

earth only exceecs the recommended permissible velocity (2.5 feet per second) for the disposal cell
m

sideslopes. 4

i
| =lt should be noted that figure 3 is generally used to determine average flow velocities for Calculating-

the time of concentration for watersheds.~ The figure does not take'into consideration the. A

magnitude or duration of the precipitation event. Therefore, the actual velocities resulting from the

PMP may be higher or lower than the values obtained frorn Figure 3.
'

3

TABLE 6.1 j
.

AVERAGE SHALLOW CONCENTRATED FLOW VELOCITIES

i; Proposed Assumed . Average
!' Slope Vegetative Condition . Land Use/ Flow Regime Flow Velocity

- ,

Cap Tall Grass Prairie Short Grained Pasture ; 1.2 fps'

.

(3% slope) Wooded (forest) Woodland - - 0.85 fps

I Bare 2arth Nearby Bare and untitled 1.8 fps -

| Sideslopes Tall Grass Prairie Short Grained Pasture 3.1 fps
7

(5:1 stope) Wooded (forest) Woodland - 2.2 fps .

Bare Earth Neerby Bare and Untilled 4.6 fps

R
,

!- j
'

O 6.2 Uniform Surface Flow Method

F Since the sverage shallow concentrated flow velocity obtained by Figure 3 rnay rot be representative

!! of the sidastope flow velocity occurring during the PMP, an approach assuming uruform flow over the

j;
'

-10... ;p j.

jY
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i
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; Point Slope Velocay (FVSec)
,

.

' A 3% 0.85
8 3% 1.2
C 3%. 1.8
D 20 % 2.2
E 20% 3.1
F 20 % 4.6

Source: Hydrologic Analysis and Design, R.H. McCuen,1900.

Yelocities for Estiasting Travel Time Figure 3, 1for shallow Concentrated ~ Flow '
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: disposal cell surface was utilineo. This approach assumed a channel of unit width (i.e., one foot wide)
'

,

- and 600 feet in length under uniform flow conditions.D The length was selected based on a time of.

concentration of 2.5 minutes and 'en average flow velocity of 4. feet per second. The: Selected

2.5 minute time of concentration .is the' minimum. permitted by the TAD |and is- considered a

conservative assumption for this method of analysis.-

To determine the. flow velocity for the unit width channel, the Rational Method, (l'quation 2),1
~

(McCuen,1989), and Manning's Equation for Uniform Flow. (Equation 3), (Chow,1959), were used.- d
?- The Rational Method is the most common method for determining' peak 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;:

and' magnitude of the rainfall event.
t' .;

- Rational Method Formul j. ji

|;

Q s cia ' (Equation 2)
i

where -

Q= Peak Runoff Rate (cubic feet per second) - ->
, y

'i C= Runoff Coefficient (dimensionless)
'

i=. Average Rainfall Intensity (inches per houf),

L lasting for a critical period of time, tc

te - Time of Concentration

L A= Size of Drainage Area (acres) t>

1
i

Mannina's Eevation for Uniform Flow:

- V = (1.49Rn '35o /2)/n (Equation 3) -2 t

[ where !

i' V= Velocity (feet per second)
'

. ,;

Rha Hydraulic Radius (square feet / foot)
''

,

#

; So = Slope of Surface (feet / foot)

na Manning's Coefficient of Roughness
i,

.}
A

k.
I

E' |

4

1
. 12

4 .-

t
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Table 6.2 presents the sideslope ur.iform flow velocities and flow depths for the unit width channel j

- for the PMP rainfall event, in addition, the assumed Manning's Coefficient of Roughness ("n" value) +

' . arid the Rational Method runoff coefficient ("C" value) are identified.' 'i
,

l t,

1 TABLE 6.2 ;t,.

f,lDE5 LOPE UNIFORM PLOW VELOCIT185 '

Assumed Now- Row .rg,nn;g9 g- .g.
Vegetative Depth , Velocity:*

..n.. ValuC*) | Value (**)
-

Condition 1 :(feet) (fps)

High Grass 0.035 0.17 .0.11 4.4 - j
Timber - O.1001 ' O.18 - 0.13- 1.8 -

'

'

-[sare Earth = 0.022 ( 0.50 ; . 0.10 ' . 6.5 ;,

(*) Manning's "n'' Value is from (Chow,1959) '
<

(* *) "C" value is based on Hydrologic Group 8, Table 7 2,(McCuen,1989)
,

. (

- As presented in TaDie 6.2, the'sideslope flow' velocity for the PMP under high. grass and timber: j-

conditions is less than the recommended maximum permissible velocity (5.0 feet per second) shown in ~ }

r. Table 5.1. The sideslope velocity for the PMP under earth conditions exceeds the recommended
;

maximum permissib4 velocity (2.5 feet per second) shown'in Table 5.1.
,

'

7.0 CIRCUMFERENTIAL DRAINAGE CH ANNELS *

i

Two proposed circumferential drainage channels collect runoff from the disposal cell cap and divert '

'
the runoff to the proposed detention / sedimentation pond. The capacity of the drainage channels to :i

]collect and transport the runoff associated with the PMP was evaluated. ~ The Rational Method.,

,

i- (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.
1

Since the probability is low that the entire disposal cell would be bare during the PMP event.,

| calculatior, of the peak flow rate in each drainage channel, assuming bare earth conditions acrossthe |

[ entire disposal cell surface, was nc,t performed. Assumed vegetative conditions for the drainage

i channels were uncut Weeds and brush, and bare earth. Had bare earth conditions been assumed

{ across the entire disposal cell for the bare earth drainage channel evaluation, peak flow rites, flow '

F velocities, and flow depth would have been greater than for the assumed vegetative conditions.

| 1
1

j''
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: To determine the adequacy of the channel to pass the PMP, the flow depth'and.ditCharge velocity of ' ,I
t

each drainage = khannel, at the location . where they discharge into the proposed2
e

.t
j ~ detentionMdimentation pond, was determined by Manning's Equation for Uniform Flow (Equation ;

[ -3). The flow depth was compared to the proposed channel depth (3 feet) to determine if the channa8 i

E size was adequate. - The discharge velocities for each condition were compared to the recommWeo - q

maximum permissible velocities shown in Table 5.1 for channels. This-information is presented in j
i '*

Table 7.1.
TABLE 7.1

;

|= ' CIRCUMFERENTIAL DRAINAGE CHANNELS PLOW CAPACTY

.

1
,

.

Assumed .Assumed .

,i : Peak - Flow - Flow - j
: Channel Disposal Cell ' "C"-

'I'* "'** V''''I'Y 'D'P'h-vegetative' vegetative Value (*)- I' M II N
| . Condition ' Condition

*

.t
4East Perimeter Drainage Channel -

~
'

Uncut Weeds Meadow 0.32 88.4 - . 3.2 L . 2.3

I and Brush .- Forest ~ 0.17 42.4 - 2.7. 1.8
'

! Bare Earth Meadow 0.32 88.4 ; 6.0 . 1.7 - .I

f Forest 0.17 42.4' 5.0 1.3

! West Perimeter Drainage Channel l

j. Uncut Weeds Meadow 0.32- 93.0 ~ 3.3 t ' 2.4 -

and Brush Forest 0.17 '45.6 2.7. . 1.8 1
'

Bare Earth Meadow 0.32 93.0 6.1- = 1.8 -
'

; Forest 0 17. 45.6 : 5.1 s 1.3 ' i

.
(*) "C" value is based on Hydrologic Group 8. Table 7 2,(McCuen,1989)'

.

Tre e.tde!ated circumferential drainage channel flow velocities, for untut weeds and brush channel f
'

conditions, so r.ot exceed the recommended maximum permissible s elocity, (5 feet per second), -

o
presented in Table 5.1. The calculated circumferential drainage channel flow velocities, for bare~'

+

q
1p- earth chanoyl conditions, exceeds the recommended maximum permissible velocity, (2.5 feet per

;< second), pres 4mted 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. _;

,
"
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8.0 SLOPE STASILITY

l

The TAD discusses assessing the long term stability of tailing piles under various loading conditionsi ;j
including the influence of seismic conditions. Kerr McGee (KMCC,1986) evaluated static and dynamic ;

(seismic) conditions, but did not evaluate the long term static condition with flood stability, typically , .|
called rapid drawdown. This condition assesses the sicpe assuming it is fully saturated, which may.

occur as a result'of the PMP and resulting flood. 'i

The factor of safety of the disposal cell sideslopes under. full saturated conditions was calculated: 1
using Purdue University's, PC STA81. SM stability analysis program. This program was developed by

the university as part of the Joint Highway Research Project, Indiana Department of Highways. Th. i
. s . a

: orogram computes' factors of safety using .the simplified Janbu, simplified Sishop, and 5 pencer 1

'|
methods (Achilleous,1988). For the evaluation of the proposed disposal cell $1deslopes,the simplifik .7

Bishop method was used.-

.

. . . . .

g To be consistent with the stability' analysis previously performed by Kerr McGee (KMCC,1986),the soil-

parameters assumed t:y Kerr McGee were utilized to analyze the sideslope under the full saturation 1

condition. The total unit weight of the various soil types were provided by Kerr McGee's analysis. ,
|

JK Therefore, it was assumed that the saturated unit weight for each soil type was equal to the total unit-

weight assumed by Kerr McGee (KMCC,1986). This assumption is considered conservative and willi

result in a lower calculated factor of safety. The soil parameters assumed for the evaluation are-|. .

presented in Table 8.1'. NUS did not have access to the laboratory data orepared by Kerr McGee.
|

Therefore, NUS cannot assess the validity of the soil parameters presented in Table 8.1. .1,

l
.

The soil parameters presented on Table 8.1 were obtained from the stability analysis performed by -

Kerr McGee (KMCC,1986). Evaluation of these parameters was considered beyond the scope of this-

| assessment, and not the purpose of the evaluation.'
; I
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TASLE 8,1.'- >

SOIL PARAMETERS FOR SLOPE STAtluTY ANALYSil !
'

. . t

Total Saturated
-Unit . Unit Cohesion Effective i

jWeight- . - Weight - Intercept ' ' Friction > - '

Soil Type - (pounds /ft ) (pounds /ft3) . (pounds /ft ) Angle . J3 2

+ c

Foundation Soils (*) - - 135 :- 135.- '35 33' - j
'

Topsoil -120~ 120- 100 30*. ;
> >

Intrusion Burri$r -- 135 135 01 '-- 34' -
'

'
,

- [
'

Select Fill 135- 135- 0 31'' '

Low Permeability Soil! 135- 135- 0 31'

Sand and Gravel 135 135" 0. 34' 4

7 00 ' 0' qWaste . 126 <126
'4 '

(*) Average.of sb > undation soilsidentified in Table 4 6(KMCC,1986).' ,

)
.

'

)

| . . . :

| The f actor of safety was calculated for the two typical landfill berm sections, as depicted on Figure 4.'

|- Table 8.2 presents a summary of the slope stability analysis performed; 1

TABLE 8.2 '
'' l'

'

SLOPE STASILITY ANALYSl5 $UMMARY ' !

'
! Factor of Safety

Design Condition,. ^

'Computed ~ Required (*) '

,
__

Fult 54turatton

: (North end East Sideslopes) 1.807 1.2
1-

(South and West Sideslopes) 1.807- 1.2 ,' ,

I
(*) (DOE,1989)'

|,

!- 7,

Figures 5 and 6 depict the most critical failure surface for the berm sections evaluated. -. Based on tho'

soil parameters' assumed by~ Kerr McGee, the computed factor of safety under full saturation-

condition exceeds the TAD's required factor of safety. '('
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!9.0 DETENT 10N/5EDIMENTAT10N POND $PtLLWAY >

s

,R 1

,N
.

.
. 1

Peak runoff rates from the disposal cell for tall grass prairie,.and wooded (forest) cover conditier.s- |
were calculated by the Pational. Method to evaluate the capacity of the detention / sedimentation '|

^

j~ ~ pond spillway to pass the PMP.qihe flow depth and dixharge velxity across the proposed spillway

[ were then determined by Exhibi(113.1 Design Data for Earth Spillways, Soils Conservation Service - aq-

' Engineering Field Manual (DOA,1974). t '

l T
'

,

|;
,,

{(
|s Since the probability is low that the entire disposal Cell would be bare-duringIthe PMP event, j

nis
.. . , ,

; : calculation of the peak runoff . rate from the disposal cell assuming bare earth conditions across the- ;
, -x ..o ;

',
'

entire disposal cell surface was not performed, Assumed vegetative conditions for the spillwapwere . - j-
c . : 3 .

w,

grass and bare earth for both tall grass prairie and wooded (forest) cover conditions. Had bare earth : '

,

,
. . , .. .

-

|- conditions been assumed across the entire disposal cell for the bare earth spillway evaluation, peak -
3

inflow rates to the spillway add spillway discharge velocities would have been greater than for the 3 .

1 assumed disposal call vegetative conditions.
,

! 4

. Based on Figure 8.1 (KMCC,' 1986) the following design criteria were used to assess the spillway's'

i~ capability to pass the PMP:

1 o e Spillway width = 100 feet .

..

( e Vegetated Spillway
, -,

$ Spil'tway Sideslopes = 3:1 (assumed) !e -;

g' .

; e Pipe $pillway(none shown)

!

j
. !

Table 9.1 summarizes this peak runoff rate from the disposa(cell and the resulting flow depth and i
discharge velocity across the proposed spillway.

;. >

: ,

The calculated diKharge velocity, for grals spillway Conditions, does not exceed the recommended
E permissible velocity,(5 feet per second), presented in Tabl4 5.1 for spillways. The calculated discharge -

( velooty, for bare earth spillways, exceeds the recommandsd maximum permissible velocity, (1.5 feet ]
per second), presented in Table $ 1 for spillways. 3:

-.

Figure 8.1 (KMCC,1986) indicates that the sideslopt of the spillway will only be one 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 possible that the
ie

,

|-

\ '

,

g .
,

,

.

p

i ' ~ . .2.. --__.-_i - \ -
-

*
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. TABLE 9.1'-

r:
DETENTION /5EDiMENTATION PONO $MLLWAY VELOQTits -

9 Assumed Assumed Spillway . Spiilway 'P kinf %Spillway - Disposal Cell ' Flow f - DischargeRate.Vegetative ; Vegetative - Depth Velocitygj,) ,

Condition - Condition - (feet)' -(fps) !

Grass Meadow J 210- 1.0 : ; 4.0 '
,

.

',;.

Forest - :112: 0.7 3.3 -
1

Bare Earth Meadow 210 ' 1.0 '. 3.9 - j''

i
'

Forest - 112 0.8 3.5 ,

:L ,

A

[ detention / sedimentation pond may overflow. Therefore, it is recommended that one to two feet of

[ ~ additional freeboard be provided for the detention / sedimentation pond.' ~~~

!s

|1'0.0 SUMMARY

:

[ The following summarizes the results of the evaluation of the design of the proposed Kerr McGee ' j

! Chemical Corporation Rare Earths Facility disposal cell for resistance to erosion'for the Probable

j- - Maximum Precipitation (PMP) event. The evaluation included calculating the velocity of runoff for }

; overland " sheet" flow and shallow concentrated flow on the proposed landfill surface,L calculating -

| the velocity and flow depth in the proposed perimeter drainage: channels and -' detention / - s

c ,

L sedimentation pond spillway for the PMP event. The factor of safety of the cover system assum.ing. - '

,

: full saturation of the cap material was also calculated. !

!. .t
p The PMP storm duration and magnitude was the;1 hour,14quare mile PMP (17.5 inches), as -

datermined from the National Oceanic and Atmospheric LAdministration - (NOAA)
i Hydrorneteorological Report No. 52 (DOC,1982). Incremental rainfall duration percentages of the 1. -

i hour,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.
: !

L
.

Vegetative cover conditions proposed for the disposal cell were tall grass prairie, wooded (forest) and"

bare earth conditons. Maximum permissible velocities for these exact conditions were not available !
'

[ in the referenced literature. In addition, maximum permissible velocities for different vegetative

! cover conditions vary based on the source of reference. For this evaluation, maximum permissible :

b .i

:
io 21
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velocities, based on vegetative cover conditions and landfill slope,' were obtained from two sources,
q

EPA,1945, and Chow,1959. The recommended maximum permissible velocity of 5 feet per second,
,

. ~l'

the maximum recommended where good covers and proper' maintenance cannot be guaranteed . |
(Chow,1959), were used for comparison with the calculated velocities for each criterion evaluated.

Sheet flow velocities, based on a calculated time.of concentration, were determined by a method j
presented in the Uranium Mill Tailings Remedial Action Project's. Technical App' oach Document :Ir

(TAO),(DOE,1989). The following two methods were utilized to estimate shallow concentrated flow -
)

-. velocities: 1
H

'

e Average Shallow Concentrated Flow Velocity Method (Figure 3)

e Uniform Surface Flow Method (The Rational Method and Manning's Equation'for Uhiform - |

i
Flow)

"!
-

For the circumferential drainage channels, the flow velocity and flow depth were calculated by the-
'

,

Rational Method and Manning's Equation for Unifcim Flow; Equations 2 and 3, respectively, tThe
.

j

flow dep'tn and discharge velocity across the detention / sedimentation pond spillway was calculated; j

by a method presented in the Soil Conservation Service . Engineering Field Manual'(DOA,1974). -

! :
;

Table 10.1 summarizes the results of the evaluation for resistance to erosion for the PMP' event. The

table identifies the calculated velocities and the recommended maximum ' permissible velocity' for'

lach runoff condition evaluated. As indicated in Table 10.1, flow velocities for bare earth conditions, II
(which may occur as a result of fire, drought, or disease), exceed the recommended permissible- '!

a1
. . . >

velocity of 2.5 feet per second for all conditions evaluated, with the exception of the average shallow. !
s a .

concentrated flow velocity. For tall grass prairie and wooded (forest). conditions, calculated flow (
velocities are below the recommended ma.timum permissible velocity of 5.. feet per second for.all

conditions evaluated, as indicated in Table 10.1.

-)
1

The factor of safety of the disposal cell sideslopes was calculated for the two typical'lanofill berm
,

sections depicted on Figure 4. The analysis was performed using, PC STABL SM, Purdue University's |
stability- analysis program which employs the simplified- Bishop Method under full saturation- j

conditions. To provide consistency, soil parameters assumed by Kerr.McGee in their slope stability I
analysis were used. The minimum factor of. safety calculated for both berm sections (F.5. = 1.807) was i i

found to exceed the minimum requirement outlined in the TAD (F.5. = 1.2).

3i
V

,

22
,

|

:)



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

?

>

g .t Oi>

;

TABl.E 10.1
$UMMARY OF RUNOFF VE'.OCITIES FOR THE PMP .

| I
*

I
'

Assumed
- ** ** R'C'* *'"UDisposal Cell,

! Runoff Condition Slope. Depth Velocity Maximumy
(feet) :(fps) - Permissible Velocity (*)I Condition

i-

Sheet flow Cap Turf n/a 2.0 S ips ' I
,

; (3% slooe) Bare Earth - n/a 8.3 2.5 fps

| Sideslopes Turf . n/a 4.9 5 fps'

(5: 1 slooe) Bare Earth n/a 16.7 2.5 f,ps

| Shallow Concentrated Flow
~

Avg. Flow Velocity Cap Short Grained rVa 1.2 5 fps.

:. (3% slope) Pasture

| Woodland .n/a- 0.85 5 fps
: ;

| Nearby Bare and n/a 1.fi 2.5 fps
Untilled

| Sideslopes Short Grained n/a ' 3. I 5 fps
(5: 11| ope) Pasture :,

Woodland n/a 2.2 5 fps
"

Nearby Bare and -n/a- 4.6 : 2.5 fps
i Untitled

>.

,

Uniform Flow- Sideslopes Hign Grass 0.11 4.4 5 fps;

i Velocity (5:1 slope) Timber 0.13 1.8 5 fps
i Bare Earth 0.10 JL 2.5 fps

1 Circumferential Orainage Channels

East Perimeter Meadow 2.3 32 I - 5 fps
j Channel . Uncut

| Weeds and Bru3h Forest 1.8 2.7 5 fos

| West Penmeter Meacow - 2.4 3.3 5 fps
Channel Uncut'

| Weeds and Brush Forest 1.;8 2.7 ' 5 fps

East Penme:er Meadow 1.7 6.0 2.5 fps;

| Channel . Bare Eanh

| Forest 1.3 5.0 2.5 fps

,
West Penmeter Meadow 1.8 6.1 2.5 fps

! Channel Bare Eanh
i

i Forest 1.3 5.1 2.5 fos

|
* *

Detention / Meadow 1.0 4.0 5 fps

L Sedimentation Pond

Spillway Grass Forest 0.7 3.3 5 fps

Detention / Meadow 1.0 3.9 2.5 fps
F Sedimentation Pond |

Soil!way Bare Earth Forest 0.f, | 3.5 2.5 fps
'

| (*) The permissible ve ocities apply to average, uniform stands of grass cover. Permissible velocities exceeding 5'

! feet per second should only be used where good covers and proper maintenance can be obtained.
1 (Chow,1959)
;-
i

|

.

|
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' All calculations ' vere based on sound engineer.ing judgment and standa engineering practice.

Variations ;nther up or down, in the values caltdlated will result if different assur6ptions for runoff. '

coefficients are used. Therefore, due to the inherent nature of hydrologic analysis, the calculated .j
,

velocities should be used as an indicator to determine if the potential for erosion of tne proposed [
'

disposal cell exists. '|, . *

#

i
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: changes in priorities,' or. through the failure of special funding - :
''mechanisms.

>

!

8.2.1 Human Intrusion - !
1

:;

The effectiveness.oficontrols in discouraging intrusion over long
-timelperiods is difficult to' evaluate. Probably the worst? scenario isi -

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!1n' residences, schools. . . '

and other-inhabited structures. - Easily removable or attractive 'controli~

3
. materials may have . a potential f or' promoting misuse.- Examples are' 7

fences. and easily removed rock. covers.' -

;

' Inhibiting of 1 intrusion .f or3 ong|perioas. is more likely_ to be - q.

1

successful by using passive methods; ;Ihickiearth' covers,: for example, '

provide significant .long-term passive protection' against intrusion.'

,

' Other ~ effective' " passive" methods include heavy rock cover, deep-mine 4

cisposal, below grace disposal,'solicification_in a cement or asphalt
mixture, or coverings of a' tailings-cement mix.-

<

. -- -
-

-

.
. T8.2~.2 Erosion and Gully-intrusion

4
*

1

= All surface disposal methodsfare subject to: erosion. - Erosion Mt!
' stabilized tailings piles can~ occur as or f be caused' by sheetcerosion,1*

e
sully intrusion or erosioni vind' erosion, and dif ferential~ settlement.'
Nelson et al.- (Ne83) describe these variou's modes. and discuss long-term' i
miti ating measures in some detail.b

,

Sheet erosion is caused .by unconcentrated water- flowing .directly
over the surface of~the. tailings impoundment and the cover (the l
engineering design methods necessary to' control 1 such erosive f orces). . i
Sheet erosion is defined as that erosion -which occurs, as a result of- "

the impact of raindrops striking the_ ground surf ace or water flowingfin.. d
small'ephermal rills. The amount of' sheet erosion that canEoccur-at~a-- egiven location depends on the slope of the lana,' nature of tiie: cover

- j{material, type and density of the cover material, and rainfa:.1 duration
and intensity.

O

Lontrol 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 gravel mixed with finer soil- Such : controls can
be considered to duplicate' desert lancforms that have been stable for
thousanos of years and are described as desert pavements or gravel j

The design of such controls is quite site'speci.fic, however,-as ]a rmor .
emphasizea-by Nelson, et al. (Ne83). 1

Gully erosion is caused by concentrated water flowing over the
}. tailings ti.at can cut deep channels throu6h embankments or cover

materials and disperse tailings downstream. Gullies can also be
,

'

!

l
_

-

*

o
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}
*
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initiated off the tailings _ area and migrate upstream into the.
tailings.

The formation of. gullies depends. on topographical features,
such an' slope angle and slope-length, the existence of stable base
levels on or-near the: site, erodibility of the soil, and the flood flow-velocity.

The .best method of controlling gully erosion is by preventinggully-initiation (Ne83). Topographical 1 features: can .be altered- by
providing gentle. and shorter slopes, gradual changesoin grade, and
establishing base levels 1around the site r(rock trenches, wing walls,e tc .-) . Soil erodibility can be reducec .by providing: larger grained -
soils (gravel)~ and/or' natural-vegetation. ' Flood flow velocity can be
reduced'or eliminated 'by providing1 iversion- ditches'd Gentle and short
slopes can also reduce . this velocity.- Depending on a given site's

.

f eatures,xit is-likely a combination *of these controis will.be required.

_ Wind erosion is caused by suspenaion of small particles.in the air
and by creep of particles moving Lalong ;the ground surface. Materials ,

- moct highly susceptible to wind erosion 'are fine grained noncohesive j
sands and silts.with diameters in the range of 0.02 to 0.10 mm. i

particles less than 0.002 mm,Jwhich are classified as clays, are- highly 1

-resistant to wind erosion due to' cohesion (Ne63).~-
- j

'

kind erosion may. be controlled 1by increasing surface roughness
through vegetation and using dif ferent rock . sizes. LMeasures taken to:
control water sheet ~ erosion generally should minimize losses 'by winde ro sion.

--

-.

Differential settlement is not: erosion itself but can initiateerosion by. channelizing runoff.
of cover material anc by impounding water in depressions.' Factors-It can also cause failures by cracking
which cause differential settlement include differences in
compressibility between different grain sizes.of' tailings,
nonuniformity of tailings in the impoundment, and' variation in' !
compressibility.of underlying materials. |

I

Controls for differential settlement are surcharging and grading.
In surcharging, more cover material than necessary is placed_.over
compressible materials to cause a known amount of _ settlement <within the - s

ma te rial.
Grading also places additional . cover over compressible

'

materials, where differential settlement is not expected to: be- great.
~

,

.;
| 4

8.2.3 - Floods anc Other hatural Processes
,

Natural processes that can destroy the integrity of- d!.sposed t

tailings piles include floods, vinds, and earthquakes. Floods are :j
probably the greatest hazard to integrity. Methods are available to j

protect. piles against floods. New piles can be located so as to
'

minimize disruptions f rom floods and winds. For existing and new 3

piles, diversion ditches and embankments can be constructed, rocks i

)
1
-l

|
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can be 'placed. on the" slopes of. piles' ,(and oni top, if needed), 'and' the
tailings can be graded to gradus 1 slopest ' Existing piles 'can.also be

l moved ,_~1f- sufficient protection is' not ' afforded by these methods.-
~

-

'These are all' passive. controls. m'
''

the time over which controis shouldibe affective-iseia important<i,
; factor in standards for long-term ' protection. ' Specifying this time
L directs the oesign of. disposal _ methods ' thae have: reasonable assurance

of. providing such ef fectiveness over this period.- The design of.a-i:

!~ tailings disposal method is similar to the' design of other majorJ
projects, 'such au dams,; bridges causeways, etc. , that -are subjected to,

|< ' natural-_ disruptive processes :Uub3, Ne83, . cob 78).

[.
The first! design: step 'isito determine ,the size of the -flood that

will be used in' the design 'of the < disposal' method. ' 7his-is .accom-
; plished by a probabilistic analysis.yFor examplef 'a flood of a 'certain
L magnitude will occur' periodically,-1.e.,"a'100-year flood is defined as:
1 -a flood' that' has a' recurrence. rate of 1/100'each year, or 0.01 in(any-
p one year.
p

The' probability (or' likelihood) that a'flooo; equal to or greater
L than this 100 year flood will; occur. in a specified number of years is-
| given by the formula:

[ P " l'- (1-t)"t

whe re
|

|= Pt = Probability that an event with
recurrence rate 'of t will occur > in-
n years,

t = Recurrence rate of _ an ' event . (1/T)

T = Recurrenca time of event in years

n = Period of. concern in years.

|c The probability that a 100 year eve:2t -(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
l' 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 determine a series of

probabilities that events with .various recurrence, times will occur
within that period of concern. . For example, probabilities and
corresponding recurrence times are plotted'in Figure 8-l' for three
periods of concern; 100 years, 400 years, and l',000 years. This plot

8-6
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clearly illustrates that the ! probability is high that' an| event _ with a 'l

recurrence time equal to_ the: period of concern will' occur during the
y period of concern, 'as noted above. ty

'
..

4.,

The most important point shown in Figure b-1, .however, Lis that thh <)
recurrence time becomes very .long for low probabilities, regardless of - '|

o

the ' period of concern. . '(The recurrence time defines thelsize,' or.
,

~ q'_ design, Lof: the event (flood), i.e. , a recurrence time. of a 10,000-year: aL flood).: For example, for a- probability, of 5 percent the design event-
,

is 20004 years' for a'100-year period of concern,Lis. almost.10,000 years~
"

for 'a 400 year period of concern,Jand is 20,000. years for a,1,000 year..~

1- period of concern. Thus, specifying the. period > of concern (or the i
l

-

period over which protection must' be provided) determines the size of- '

the event (flood) for design purposes, given some; reasonably: low : ,

.

|probability that the event will- occur within the' period of concern.x
|

4 ~!
. The long; recurrence times of these design floods precludefthe use - y

of historical data ,. which are of _ too short a duration.D Rather|the'
- design'is basedion the probable' maximum flood ~(PMF) which -initurn is - .

determinedi from the. probable maximum precipitation (PhP) overL the~' area.
j
^

:that could. affect the: disposed' tailings.- The PMP can'beLobtainedifrom
depth-area-duration relationships' developed for the entire United
States by the National: Oceanographic and Atmospheric = Administrati:n
(NOAA60, NOAA77-78). . .It is important to _ recognize- that the: size of-

flood,. is :not proportioned . in general, to the length of ;the period of-
!

'1 hat is, in most cases-the,PDF is"not~significan'tly: largerconce rn. '

than projections ofifloods' for _only moderately long' periods - of, concern
(e.g. ,1,000 year floods). ~ Nelson, et al. (Neb 3) ciscuss:this. in
detail, especially-in regard to size of the- drainage basin contributing H,

to the PhF at. specific: sites. . They conclude, "To provide!for: a-level
of rise consistent with normal engineering, practice for 200 ,=500 , or.
l',000 year stability periods: requires a cesign storm having;a;
recurrence interval of several thousand yearsk Because the PMP.is.
based on site specific physical meteorologicalflimitations which avoid
the inaccuracies associated with; extending limited-data bases for..long
time periods, it is reasonable and prudent .to use _a FMF based on the I

j PMP as the design flood."

8.2.4 longevity of. Control

We have chosen two time periods for evaluating the ' longevity of
effective control. - A short time period of 100 years was chosen' foi; one

lcase, since this.has been proposed as the limit for reliance on-
institutional controls (EPA 78). A period' of about 1,000 years was "i.

'

selected for the second case. 'lhis case ~ displays the ' difference - !

between active and passive controls, as well as' the expected variation
) of effectiveness of controls over longer tire periods. ,

In. genert1, the effectiveness of controls over time can be rated
as follows: ;

'

.
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I Highest - Deep geological disposal. -|a
j] Below grade surf ace disposal.--

l l

Above grade surface ' disposal, entire' area. covered
-

( - with thick earth and rock cover,
s1

- Above grade surface.dispoal, entire area covered--

with cthick earth,Lslopes covered 91th rock.

Above grade. surface disposal, ,eutireJarea covered
-

with-thick earth,

lowest Above grade. surface disposal,fentire area covered :
-

with thin earth anc maintained.

'this ranking assumes the tailings s pile is' located where erosioni
if tailings are located where soil depos'ition is: taking' place,

occurs.-,

3

the ranking will be equal for' all cases as~ long|as; deposition continues.-

6.3 Disposal Methods and Effectiveness.

6.3.1 Earth Covers -

larth placed over tailings slows the movement of' radon into the
atmosphere by various attenuation processes.: When thefearth:1s' moist,~.
attenuation increases.- Different soils > have different attenuation.
properties ; these can be, approximately quantified in; terms .o' '

quantity. called the '" half-value layer" (HVL).1 Tne HVL 1s1 th.f. aat,

thickness of cover material (soil) that' redu' es radon' emission tocone-half its value.
Figure 8-2 shows the percentage of radon' that? _

would be predicted to penetrate various thicknessessof ma.terials withdifferent HVLs.
Tnese values are nominal; the ~actualihVL may varysignificantly.

From Figure B-2 it can be 'seen that13; meters' of sandy
~

soil (HVL = 1.0 meters) is projected to: reduce the radon: released fromttailings by about 90 percent.
would require less thickness to achieve the sameireduction. Soils with better attenuation properties.

For;
example,1 meter of compacted moist soil--(hVL " 0.3 meters) would be .
predicted to reduce the - radon release by about 90, percent..

. A more complete treatment of radon attenuation based'on the work
of Rogers (Ro61), is given in Appendix P of the-NRC Generic 'EIS for-
mill tailings.- That analysis concludes that the effectiveness of an!
earthen cover as a barrier to radon depends most strongly on'its mois -

.

".

- ture content. Typical clay soils:in the'urautum milling regions of
western ' United States exhibit ambient moisture contents of 9' percent tc12 percent.

For nonclay soils, ambient moisture contents range from 6_

percent to 10 percent.
'lhe tollowing table provides,' as an example,

the cover thicknesses needed to reduce the radon' emission to. 20 pC1/m2sfor the above ranges of soil moisture. Four examples of tallings are I

8-9
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AFFIDAVIT OF JAMES BE2EITI l

V

1. My name is James Benetti. I am enployed by'the' United States
'

Envildi-ntal Protection Agency 'as a Health Physicist. .I am authorized by;
,

theiRegional Administrator, USEPA Region V, to give'.this affidavit. - I'am

authoSized by the Director of the Office..of, Radiation Fivgam, .1USEPA',. to^ -

;; ,

give the interpretations contained in this affidavit on behalf of the USEPA. |

t

2. 1 hold a Bachelor's Degree:in Physics fr m the University of Michigan,1 and^.
_

a' Master's Degree ;in Ihysics from the University of . Wisconsin. 1.have'~ worked;

'or the USEPA'for two years in the capacity of Health Physicist. I have :
f

,,
. !-

worked .for the United States Department of Energy for eight months in the '

capacity of Health Physicist. I have workrid for the StateTof Wisconsin,;
c)

. Section of Radiation Protection for five years in the capacity-of Health q
'

. Physicist. '

!
3. I have reviewed Table 5.11 of'the Supplement to.the Final Environmental

Statement related to the decomissioning of the. Rare Earths Facility,' West :j
q

Chicago, Illinois. (NUREG-0904, Supplement No'.' 1, Vol.' 1) . I

~ , . t

4. .Said Table 5.11 indicates that annual' dose. equivalents instead of total;
1

o

50 year dose equivalents were. calculated for doses to the boneglung and.

bronchial epithelium of the maximally exposed individual'... \.

. hen I requestedW '

.

clarification as to how these calculations were performed, I was informed by.
-

.

Mr. Yuchien Yuan of Argonne National-Iaboratory, verbal'ly at an official
,

meetits between NRC staff ard USEPA on June 30, 1989, and in subsegaent >,

written communication, that these-doses represented the first year I
'

contribution from intakes of radionuclides incurred during the year.for which
t

the doses were estimated.
.

>

!

!

.
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' AFFIDAVIT OF JAMES BE2EITI. PAGE 2 1
s

7
,

'

': ,

' 1,-5. . Such a method of ccmputation is liipu.yer-for. the purpose ~of. comparison-
. .. -i

with USEPA's Health and Envimu-ntal Protection Stars $ards for Uranium and ..._1
v: ,

Borium-Mill Tailings contained at Title 40 of the Code of Federal
:\

Regulations; Part 192.41._(d), because it ' fails' to' account for the increments "
-

'

ti
to' annual organ dose' equivalent which are due to intakes of radionuclides; j

c;
retained in the body from previous years of exposure to' facility cperations.-

Thisfissue was stated-to USNRC staff in correspo.h frtan my agency dated j

July- 27,: 1989, and, 'to this date, has not been satisfactorily ' resolved. . [
s

6. We USEPA interprets that the " annual dose equivalent" to any organ, [
'

(excepting the thyroid)- which is specified in '40CFR 192.41f(d), and limitedi
,

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. ~i
'

u
+

operations of the facility. Such contributions to organ dose equivalent, due j
jto retained radionuclides are to be calculated back to the effective'date of <

the standard, namely W her 6, 1983. Alternatively, . the camputation of 50 ; ,

year cammitted organ dose equivalents would be acceptable,_since they are .'
~

=i

more conservative and' easier to campute. "

|

]1|
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ATFIIAVIT OF JAMES BENETTL PN2 3
. . .

7. Since the mav4ma11y exposed individual for W11ch dose is estimated in

Table 5.11 vill have been exposed continuously to radiation from facility

operations and c----dssioning prior to cemenomment of the action period,
_

an:1 will be eyrr==i to additional radiation for an estimated seven years from

the beginning of the prh action period'it is USEPA's position that the

annual'~ organ dose equivalents for bone and-lung Wilch appear in Table 5.11

must include the contributions of past years' intakes starting from

-MWr 6,1983, and continuing through the last year of the action pericd,

for purposes of de.w.strating empliance with USEPA's stardards. =

Further Affiant sayeth naught.
=

/s/ -

Date -------

James C. Benetti

. . . ~

Signed ard sworn before ma this -- day of - - *

, 15--
/s/

Notary Public

.
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CERTIFICATE OF SERVICE ,,p g:[ g $LLE[l A6Y*

00CKL13flGe.'hNICII'hereby certify that, as approved in discussidd&NWith 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 Estreicher
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

ecseph 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 amicus curiae brief to be-
mailed by First Class mail to the other addressees on the service ,
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Marc M. Radell
Assistant Regional Counsel
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