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DEPARTMENT OF ENVIRONMENTAL QUALITY
DIVISION OF RADIATION CONTROL

Michael O, bnvin

Diapne R, Ntel:ln Ph D.
Exctmtive Drotior

Wiltlam J, Sinclair

Dheeur

TO: Dianne Nielson, Executive Director
Utah Department of Enivironmental Quality

THROUGH: Bill Sinclair, Director &2
Division of Radiation Control

FROM: Rob Herbert, Hydrogeologist
Division of Radiation Control

DATE: April 16, 1999

SUBJECT: Request for Acceptability Determination for CERCLA Off-Site Rule
International Uranium (USA) Corporation (IUSA) White Mesa Mill

" 'This 'morming, I received a telephone call'from Terry Brown, the CERCLA Regional Off-Site
Coordinator for Region 8 of the U.S. Environmental Protection Agency (EPA). Mr. Brown called
me to acknowledge receipt of the DRC letter dated April 7, 1999 from Bill Sinclair in reference to
the subject request. A copy of this DRC letter is attached. During the telephone call, Mr. Brown
inquired about the State of Utah's application request to IUSA for a ground water discharge permit.
[ explained to Mr. Brown that the State and IUSA have entered a voluntary informal permit
application process that TUSA insisted upon being nonbinding. This informal process is a last-ditch
effort by the State to demonstrate to JUSA what permit requirements they will be subject to before
they formally submit to a legally binding permit. Mr. Brown inquired about any Notices of
Violation (NOV) that the State has issued to IUSA related to the White Mesa Mill. According to
Mr. Brown, unless JUSA has received any NOVs from the State of Utah, the information provided
to him from the NRC leaves him no choice but to issue a letter to TUSA finding the White Mesa Mill
acceptable for the CERCLA Off-Site Rule. | have attached a copy of the Mr. Brown’s letter to the
NRC requesting information about the White Mesa Mill.

From my discussion with Mr. Brown this moming, it appears that EPA will grant acccptablhty status
to the White Mesa Mill for the CERCLA Off-Site Rule unless the State of Utah issues an
NOV/Order to IUSA for a ground water discharge permit. This acceptability status may be
detrimental to the State’s current position regarding “sham disposal” of alternate feed materials. It
is recommended that we discuss our options before, EPA issues its determination.

c: Denise Chancellor and Fred Nelson, Utah Attorney General’s Office
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DIVISION OF RADIATION CONTROL

Michnel O. Leavit 3 168 North 1950 West

Govamat £ p.O. Box 144850 _
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Ercewlve Disestor 5 (801} 536-4250 Voice
Willigtn ). Sinelnle ¥ (301) 533.4007 Fax

Direcwr 3 (80]) $36-4414 T.D.D.

April 7, 1999

Terry Brown

CERCLA Regional Off-Site Coordinator

11.S. Environmental Protection Agency - Region 8
099 1 8th Street - Suite 500

Denver, Colorado 80202-2466

SUBJECT:  March 29, 1999 Letter to Mr. N, King Stablein, Acting Chief
U.S. Nuclear Regulatory Commission Uranium Recovery Branch

Dear Mr. Brown:

The Utah Department of Envirenmental Quality, Division of Radiation Control (DRC) has received
a copy of the subject letter in reference to International Uranium (USA) Corporation's (IUSA)
request for an Acceptability Determination for the White Mesa Uranium Mill in accordance with the
CERCLA Off-Site Rule {OSR). As Rob Herbert of my staffindicated 1o you via telephone, the State
of Ultah currently has an appeal before the Nuclear Regulatory Commission regarding the legitimacy
of FUSRAP materials from Tonawanda, New Yaork as alternaie feed materials for the White Mesa
Alranium Mill, The Commission has_extended.the appeal teview to April 29, 1999 for making a
riling. In relation 1o the "sham disposal” issue currently under appeal with the Commission, the
State of Utah has serious concerns regarding ground water protection from potential seepage from
the tailings impoundments at the White Mesa Mill. These concerns include the:

(1) design, construction and performance of the tailings impoundment liner systems;

{2) design, construction and efficiency of the tailings impoundment liner leak detection systems;
{3) failure to include secondary permeability from joints and fractures in transport models; and
(4) inadequate leak detection ground water monitoring program.

To clarify these State concerns, I have enclosed the following items:

. Summary table of potential listed hazardous waste constituents identified in the last four
alternate feed materials requested by IUSA;

. March 9; 1999 Memorandum to update Denise Chancellor of Utah Attorney General's Office
regarding alternate feed materials at the White Mesa Mill;

. February 11, 1999 DRC letter to Dave Frydenlund of 1USA explaining the State’s concerns

related to groundwalcr protection from potential seepage from the tailings impoundments;
. January 21, 1999 DRC leuer to Michelle Rehmann of IUSA questioning the validity of
assumptions made in analytical modeling of tailings impoundment liner system
. February 12, 1999 Knight Piesold LLC letter to Michelle Rehmann of IUSA in response to
the DRC’s January 21, 1999 letter to Michelle Rehmann.



Mr. Terry Brown
April 7, 1999
Page 2

Because of the concerns described above, the State of Utah has requested that IUSA submit a permit
application to the State for a ground water discharge permit. At this time, [USA and the State have
entered into a voluntary permit application procéss. Hopefully the end result will be a groundwater
permit that satisfies both the needs of IUSA and the State of Utah. The State of Utah will be
prepared to pursue further enforcement mechanisms if the voluntary process should fail.

We believe that OSR acceptability should be carefully evaluated. in regards to the White Mesa Mill
in tieu of the State of Utah's concems regarding adequate:groundwater protection. If you have any
questions, please calt me or Rob Herbert at (801) 536-4250.

Sincerely, .
! ) N

William J. Sinclair, \Birecior
Division of Radiation Control

I %1 KOEKT WP W FITES MESAEA-OSRLTR

& Fred Nelson and Denise Chancellor, Attorney General's Office



Potential Llalcd Hamrd’?\ astc Co': it ‘wnts,]dentlﬁcd 1 Al.mtc Fccd Mntermls
orporatmn ite Mesa Mill Lice mer nt Requests

Intcrnnhonal Uramum C

Ormmcs
Acetone
Benzene .
Carban tetrachloride
Ch!orol’orm .
Hc\achlorobutadlcnc
Iclrach}oruclhenc
T rlchluroelhcnc
‘Trichioroflucromet

( hlorobgn:cnc.
[):hromoﬂuorobgnzcuf.
1.1 I):chloroclhunc
1,2 chh!orocmm); ‘
Frhwlbenzene '
Muthylene chlorldc (dnchlo;oﬁlc-ih'lm)
Tolueae
T rlL'h101'011L|o|'q:116}1\i1}15_ .
Xalenes T
Acennphthiene Cromm
Acumph[hylché N
Anthracene
Benew (1) Anlhraccnc )
Benzo (b) ﬂuoramhcnq ‘
{Benzo (k) Nuoranthenc
Benzo (g, iy pcryh.
- |Benwo [a).pyrenc
Bis (2-cihyt hexyl)
(.'I-1r_\'s-.“n-:'
[1ibenzo (a.b) anthrag
Bibenzoluran -
[i-n-baryl plithalate’ ;
Di-n-acty] phlhnluic ‘
Fluoranthene o
“IFluaprenc
Indeno (12,3 ey pyrene 7
2 AMethyl anh!lm]cnc
Naphthalene
Phcru:rﬂh’qc‘n‘e' _'

Pyrene
4 methyl phenol . . .
Melals - . _ - | - Cotter | Ashland2 ' Ashland 1 | St Lovis -

Chromium .
|.ead o '“'"'""""‘““"""."‘"'“"-—-————-----.n R, l
* DOLNY delermined

processing, DOEMNY con o and el
nat within the scope ors >er]i 50|vu1l I;\Imé . i } TR
Source: HIC NRC hr.c.nm anu.ndnwm :cqucslr and. IUC 9/50/98 \:ub:mm-.l o 1)0,1 V(‘llm'\ ni Unn Q Beriw

Y X X
! X
ough process knowledge that carbon tetrachloride hud been used during, uranium

3 occss wasle wlnch bt‘{:'!me mutﬂmmatcci duri mf' pmu,




DEPARTMENT OF ENVIRONMENTAL QUALITY
DIVISION OF RADIATION CONTROL

Michael O, Leavitt
Geveror

Dianne R. Niclson, Ph.D,
Evecutive Dirccwor

Witliam J. Sinclaic
Diretior

MEMORANDUM
TO: Denise Chancellor

THROUGH: Bill Sinclait

FROM:  Rob Herbent- %/"

DATE: March 9, 1999
SUBJECT:  Alternate Feed Materials

The purpose of this memorandum is to update you on the status-of alternate fe¢d materials associated with
International Uranium Corporation’s White Mesa Mill, Enclosed are the following:

N February 3, 1999 NRC approval letter and attached Technical Evaluation Report to allow IUC 10
receive and process FUSRAP materials from the Ashland | and Seaway Area D sites located at the
Tonawanda, New York site.

() March 2, 1999 cover letter to 1UC’s Amendment Request to process aliernate feed material from the
St. Louis FUSRAP Site at the White Mesa Uranium Mill.

) Graph of JUC alternite feed volumes versus average U-238 weight percent.

A cursory review of Attachment 4 of the St. Louis amendment request (Review of Constituents in St. Louis
Site Uranium Materials to Determine Potential Presence of Listed Hazardous Wastes) indicates the presence
of the same hazardous waste indicator constituents that were present in the Ashland 2 and Ashland 1/Seaway
Area D materials. However, 1UC is relying on the lack-of-evidence strategy to discount these constituents by
stating that:

.. "if sufficient Information is not available to determine conclusively that a contaminant or waste Is
derived from a RCRA-listed source, the waste is to be considered not a RCRA listed waste. Since the
origins of contamination in the fill and site background have not been determined, these should nat
be considered RCRA listed sources at this time.”

We may need to involve.Don Verbica to review 1UC's evaluation and conduct an indepéndent review of the
available data. Don informed us yesterday that he is not comfortable with IUC"s draft protocol for listed
hazardous wastes and therefore he is not willing to agree with it in its current form,

As shown by the enclosed graph, the volume of IUC’s aliernate feed requests has increased dramatically since
the Cotter Concentrate. This same graph shows an inverse. relationship between volume and uranium content
when comparing the Cotter Concentrate, legitimate alternate féed material, to the Tonawanda and St. Louis
FUSRAP materials. In other words, the uranium content has decreased significantly with a dramatic increase
in alternate feed volumes. ‘
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DEPARTMENT OF ENVIRONMENTAL QUALITY
DIVISION OF RADIATION CONTROL

Michael O. Leavitt 163 North 1950 West
Goverer £.0Q. Box 144850
Dianne R. Niclson, Ph.D.  §  Salt Lake City, Utah 841144350
Eveculive Qirecvor (801 ls;uzsu Voice
Wikliam 1. Sinclair (801) 5334097 Fax
Durector (801) 3364414 T.D.D.

January 21, 1999

Michelle R. Rehmann

Environrnental Manager

International Uranium (USA) Corporation
Independence Plaza, Suite 950

1050 Seventeenth Street

Denver, CO 80265

SUBJECT: Methodology Assumptions used for Caleulation of Flux Through The Cell 3 Liner
White Mesa Uranium Mill

Dear Ms. Rehmann:

The Utah Department of Environmental Quality, Division of Radiation Control (DRC) has
received the subject report prepared by Knight Piésold LLC and dated December 31, 1998. A
review of this report by DRC staff indicates that a number of assumptions were made without
appropriate supporting documentation. These assumptions have critical implications associated
with the analytical model inputs and corresponding output liner leakage predictions. Without the
supporting documentation, these assumplions and the model predictions cannot be confirmed.
To enable the DRC to proceed with a review of the modeling effort and verify the predictions
rendered, please provide the following information .

. The geomembrane defect frequencies and sizes used in the modeling effort assumed
" intensive quality assurance/quality control (QA/QC) monitoring during liner construction.
To validate this assumption, extensive documentation of construction QA/QC is needed.
Please provide the DRC with the construction QA/QC documentation to ensure the
following:

- Quality control was provided by the geomembrane installer following a rigorous
construction-quality control manual; ’

- Quality assurance was provided continuously by an third party independent firm;

- All geomembrane panel scams were tested after installation to find and tepair all
seam defects;

- Description and documentation of steps were taken in preparation of the soil
subgrade below the 30-mil synthetic PVC liner. In particular, please provide:



Michelle R, Rehmann.
January 21, 1999

Page 2

1 Maximum and average particle size allowed on the soil subgrade prior to
installation of the 30-mil synthetic liner. Please provide gradation tesling
results to support said claims.

2) Description of equipment and methods used to remove over-sized
materials (e.g. rock clasts, soit clods) from the soil subgrade prior to
placement of the 30-mil synthetic liner.

- monitoring of moisture, ambient lemperature, seaming temperature, seam
contamination by dust or din, and remedial activities were conducted and
documented; and

- al] connections between geomembranes and appurtenances were tested 1o find and
repair defective connections.

As stated in the Summary of Mode! Assumptions on page 1 of the subject report, “The
soil layer underlying the geomembrane has a saturaied hydraulic conductivity ranging
Sfrom 1x107 (for sand) to Ix] 0% cm/s (for reworked bedrock materials).” Because the soil
layer beneath the gcomembrane is the controlling soil layer, there needs to be some
quantitative justification for using these values, particularly for the reworked bedrock
materials of the Dakota Sandstone. Please provide the DRC with documentation for
quantitative results of permeability and compaction tests to justify the hydraulic
conductivity values used in the analytical modeling effort.

As indicated above, the DRC questions the validity of the hydraulic conductivity used for
the soil layers underlying the geomembrane. Consequently, the DRC questions whether
the appropriate Geomembrane liner Design Case and corresponding cquations of
Schroeder and others (1994) was applied in the modeling effort. Please justify the Design
Case that was used in the leakage analytical modeling effort.

Accelerated travel times of tailings pond leakage via secondary permeability. from joints
and fractures was not addressed in cither the November 23, 1998 or the December 31,
1698 Knight Piésold reports. However, site-specific well test data from a previous
groundwater study of the White Mesa mill indicated the presence of joints and fractures .
Please justify why the potential effects of joint and fracture flow were not incorporated in
the seepage analytical modeling effort.



Michelle R. Relimann
January 21, 1999
Page 3

We appreciate the opportunity to review the Knight Piésold report and look forward to working with
you in the future. If you have any questions about this letter, please ¢all me or Rob Herbert at (801)
536-4250.

Sincerely,
Wittiam J. Sincl
Division of Radiation Control

WIS:RFH:rth

ce: Don Ostler, P.E., Director, DEQ-DWQ

F RIERDERTWPAWHITE MESAVPIESOLD.LTR
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1050 Seventeenth Street, Suite 500
Kﬂl ht P ie LY OId LLC Denver, Colorado 80263-03500

W
4] NSUL“NG ENGINEERE AND ENVIRONMENTAL SCIENTISTS
Telephone (303) 629-8788

February | 2. 1098 . Telefax (303) 610-8780
YOUR REFERENCE 12040
OUR REFERENCE UPEQLupl

Michelle Rehmann

International Uranivm (USA) Corparation
1{)50) Severiteenth Street, Suite 930)
Denver, CO 80265

Re: Response to UDEQ Comments on Methodology Assumptions
Dear Michelle:

At your request, we have reviewed the letter trom the Utsh Depariment of Eavironmental Quulity
(UDEQ) dated January 2[, 1999. This letter contained four conmants regurding the UDEQ's raview
of modeling we recently completed tor the White Mesa Uranium Mill. The purpose of our modeling
elfort was to estimate the water tlux that could rezsonably he expected to pass through Cell 3, a
PVC-unzd impoundment at your favility. Previous cell modzling by others utilized hypothetical
cuses invelving unrcalistic assumptions of massive liner fuilure, Eighteen years of operation have
indicated that thesz hypothetical assumptions are unwarranted. Qur objective has been to review
avaluble data and approximate actual site conditions. We have used engineering judgement to
quantify the hydraulic conductivity of the soils beneath the PVC lner. We infer that UDEQ
zenerally agrees with the modzlng but s questioning specilic input values used in the model.
Additionally. UDEQ s2ems 16 purport that unsaturated 1ow in the underlying Dakota Sandstone is
fructure contralled. We have summarized the UDEQ commenis and our responses as follows:

Comment |: UDEQ questions the conclusion that the liner was installed under intensive quality
assurance/quality controt (QA/QC) and, therefore, our assumptions regarding liner
defeet frequencies are invalid.

Response |: Our review and analysis of ccll construction activitics as reported in our letter to
Anthony Thompson, duted November 23, 1998 concluded that the liner was, in fact,
installed in accordance with intensive QA/QC procedures. This report cites nummerous
specifications, construction reports, Nuclear Regulatory Commission (NRC)
inspections, and third party reviews used 1o arrive at this conclusion. Should UDEQ
question our engineering review of the QA/QC documentation, these documents are
part of the public record end can be reviewed by UDEQ as required. These reports
contain the factory seam tests, quality control tests, field seam tests, bedding gradation
tests, and liner repair reports requested by UDEQ.

@ 1‘52‘3{33 ’::ousunma Knight Pzésa@ :

ENGINEERS COUNCIL GROUP
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Kniglht Piésold ® ®
2
Michele Rehmiann February 12, 1999

Internativnal Uranium tUSA) Corporation

Az wo stated in our letter report titled Methodology for Calewlarion of Flux Through
the Cell 3 Liner, dated December 31, 1998:

~Gensitivity analysas were conducted Lo determine the effect of defect
assumptions. Increasing the frequency of pinholes and installation
defects by an order of magnitude (7.e., /0 times) resulicd in only 4 0%
inerease in the estimates lor average flux through the liner. These
analvses indicate that pinhole and defzct flux frequencies are a minor
facter in the estimation of total volumetric fux through the liner”

Based on our raview of construction documentation, we judge it improbable that there
could b2 10 times the instalation defects we assumed. Thus, slthough UDEQ
questions the QA/QC assumptions, these parameters do not significantly change our
conclusions.

Comment 2: UDEQ questions the assumed hydraulic conductivity of the regraded materials beneath
the liner,

Response 2: No documentation i§ available for the saturaied hydraulic conductivities ol dike or
bottom materlals underlying the geomembrane. In our efforts (0 approximate aciual
seepuge we used engineering judgement (o estimata the hydranlic properties of the
liner hedding material. We assumed that the suturated hydraulic conductivity of the
12-in sand layer behind the liner on the south dike ot Cell 3 was 1107 em/s because
this §s 2 typical value for the clean sand that was used for the underdrain material, The
value of 1x10°* cm/s was used for the compacted soils behind the other three sides
(dikes) of Cell 3. Thiis same value also was used for the compacted, reworked Dakora
formation beneath the bottom of Cell 3. However, as shown by our response 10
Comment 3, thesc assumptions are not critical to the catimated flux values calculated,

Comment 3: UDEQ comments that a change in assumed hydraulic conductivity would require
modeling the sysiem under a different Design Case.

Response 3: The model we applied provides for six Design Cases as defined by Schroeder and
others (1994). These Design Cases viry depending on the arrangement of the
composite liner and the hydraulic conductivity of its constituents. Qur model
conservatively ignored the low conductivity tailings overlying the geomembrane. The
appropriate Design Case for this arrangement is Design Case 3a. This case is formed

A1 S00R VLA TALIDEG) widd
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Michelle Rehmann February 12, 1999
International Uranium (USA) Corporation

by a high conductivity material {pure water) overlying the geomembrane with 3 low
conductivity layer (reworked Dakota bedrock) underlying the geomembranz. [n this
case, the liner bedding material acts as the controiling soil.

The UDEQ is corrcel that changing the assumed hydraulic conductivity for the liner
bedding material would change the applicable Design Case. However, as the UDEQ
points out, the appropriste design case is determined by the controlling soil. It the
UDEQ Jeels that the hydraulic conductivity of the highiy compacied liner bedding is
greater than 10" env/s, the low conductivity tailing overlying the liner would become
the controlling scil.

Our engincering éxperience and the observed performance of the existing tailing
underdrain indicate that this tailing is linely wround with resulting hydraulic
conductivities most likely well below 10® emv/s, This case is most appropristely
modeled by Design Case 4a. Design Case 42 is u mirrar image of our modeled case
with a low conductivity layer (lailing) overlying the gevmembrane and a high
conductivity layer (reworked Dakota bedrock) underlying the geomembrang, The flux
equations for both Design Cnses 3u und 4u ure identical, as are the heads on the
geomembrane used in the flux modal. Therelore, the Design Case used for the Hux
model is correct no matter which assumptions-are used Jor the saturated hydraulic
conductivity of the tailing/bedrock/geomembrane Jayers.

Derivation of the flux model requires that ong of the soils (e, upper or lower) be the
controlling soil. In this case, the flux is.controlled by either the tailing shove or the
bedding materal beneath, Regardless ol the assumption, the model indicates the same
Mux rate and trave! time for both Design Cases. As such, protracted discussions with
respect to propar hydraulic conductivity estimate do not change the conclusions of our
study.

Comment 4. UDEQ asks for justification as to why fracture tlow was not incorparated into the
travel time modeling.

Response 4: Fracture flow was not incorporated into the How modeling because our review of
boring logs, pumping tests, and previous hydrogeologic reports gave no Indication that
any significant fractures exist. We are aware that questions regarding bedrock
fractures have been raised in the past, Our review of available data concurs with the
conclusion reached in Titan Environmental's 1994 report titled Hydrogeologic
Evaluation of White Mesa Uranium Mill:

A1 BOOSU AT WO EQT. wind
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Michelle Rehmann February 12, 1999
International Uranium (USA) Corporation

“[1 could he postulated that @ hypothetical fracture beneath the wet
wilings celf would reduce the time of infiltration through the vadose
zone. However. no significant fracture/joints have been documented in
the subsurface in the approximately 435 wells and borings at the site. [n
addition, Disposal Cell No. 2 has been in operation for over 14 years
with no evidence ol constiluents migrating through the vadose zone.”
(Titan. Page 40)

Our intent has been to model actual conditions and not ¢levate the hypothetical to
reality. Fracture flow was not considered in our model because we found no basis to
believe that it exists. The UDEQ comment refers to “site-specifiv well test data”. If
UDEQ is aware of wall testing that indicates (racture flow, it would he beneficial for
them (o cite their raference. '

ftis imporiant to realize that minor adjustments 10 model assumptions do not significantly change
the estimated 1.300 years required befure any flux through the liner could reach the perched water
cone. Changing model results by even a few hundred years does not negase the conclusion that Cell
3 overlies several layers of extremely low conductivity hedrock that severely limit the potential for
tailings solution to reach the perched water 20n¢ of impact the deep regional aquifer.

We are pleased 1o assist you {n responding 1o UDEQ questions rzgarding our modeling etforts. As
always. feel free 10 call if you should need further assistarce.

Sincerely.

N

[dprhed

ames R, Kunkzl, P.E., Ph.D.
Senior Engineer

OAIMGS 1R ket w A UDEQ2. whd



