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Quivira Mining Company

ATTN Dr, John €, Stater, Direciut
Nuclear Licensing and Regulation

P. 0. Box 2586]

Oklahoma City, Cklahoma 72178

Gent lemen

We are in reckiptl ot vou latter dated March JU, 1SE7 regues Ling smenduesd
of Source Maleria) License 5UA-1473 to aulhorize processing of alternate
feed materials at _he Ambrosia Lake Mill We have iniliated our review
of your request, and hope Lo complete the review within approximately one
month

During a meeting held at the URFOD of Cice aon April 2, 1987, Guivira
Mining Company requested an inlovim autharization ta rocelve and store
the alternate feed material at the Amlaaosia Lake Mill pending NRC
approval to process the wmaterial  Our review of your submittal indicates
that the alternate feed materia)l constitutes “source material™ as defined
in 10 CFR 40.4(h). The transfer of source material to a person
authorized to receive such source mater sl under a specific Ticense
15sued by the Commizsion is authorized in 10 CFR 0. 51(b){%) The
transfer of the source material to the Asbirosia Lake Mil)l is in
accordance with 10 CFR 40,51(b)(5) and is therefore acceptabla

Flease note thal this lelter does not authorize processing «f The
alternate feed material. Amendment of SUA-1473 is necessary before
processing can begin.  Should you have any questions, please contagct
Mr. Pete Garcia of my staff at (303) 236-2820.

Sincerely,

L 54 ki\hfw:’g
Hnrcy 3 tengill, Chief
Licensing Branch 2

Uranium Recovery Field Office
Region 1V
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Docket No, 406-830%

L SUA-1473, Amendment No. &
f 040089052 10¢

] Quivira Mining Company
ATIN:  Dr. J. € Stauter, Director
. Nuc lear Licensing and Hegulation
MO Box 25861
Oklahama City, Oklahoma 7312%

Gent Temen:

Pursuant to Title 10, Code of Federal Regulations, Part 40, and in
accordance with your letter dated August 6, 1987, Source Material license
SUIA-1473 is heveby anended to authorize Lhe processing cf caleium
Muoride generated curing the yellowcake purification procest st Sequoyah
fuels Corporation's Gore, Oklahoma facility by modifying License
Condition No. 31, which reads as follows:

1. The licenser 15 authorized to process alternate feed malerials
(raffinate and calcium fluoride sludges) from Sequoyah fuels
Corporation's Gore, Oklahoma facility in accordance with the
submittals dated March 31, July 15, and August 6, 1987.

E Al o'her conditions of this license shall remain Lhe same. [he license

3 15 being reissued in its entivety to incorporate the revision specified
: above.

The issuance of this amendment was discussed and agreed to via telecon
between Mr, Jim Cleveland of Quivira and Mr. Pote Garcia of my stalf on
Septesber 17, 1987,

FOR THE NUCLEAR REGULATORY COMMISSION

- /7‘
é/; WJ‘\""\

R. Dale Smith, Director
Uranium Recovery Field Office
Region 1V

tnclosure: Source Material License SUA-1473 ]
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. Question 6:

1f a tailings impoundment has been designated as non
aperational apd is being revlaimed, can nes lined cells that
comply withi all regulatory reyuirements be constructed on a
portion of the closed iwpoundment with only Lhat area
containing the new vells be clausified as operational?

wuesta-: 7

..

What me the waiver proeedures or requirements if the
impoundments are not going to meet the two year time frame {on
“inal disposal and what interface stimicture axjuts hetween EpPA
and NRC Lo effect final reclamation activities in compliance
© with the ‘enquirapente of both agencies? Vill a4 NRC approved
ro~lamation plan meet the regquirements of d4uv CFiRt vl,222(b)?

Question B;:

Within 40 CFR 61.221(a) - Complian~ s Procedures, it states

1o long term stabilization of the pile, the ovwnery o1 operators af uram ... mill tatlings shall
} conduct testing for all_pides within the facility... . Does this mean all
. tai'ings impoundments withiin the facility must be tested for
| radon fiux emanation or just that individual pile covernd to
I comply with the r fon flux standard?

puestion 91

r

% he staced within 40 CFR €1.223,a) - Comp'iance irucedurss, it
' declares that . days following corpletio; of cavering the
§ pile, radon flux testing shall be conducted.  Rlo Algom
i interprets this as stating that testing will he stavted within
60 days rather than the literal interpretation of Lesting cn
the 60th day or completed within 60 days. Is Ethise
interpretation correct?

Question 10:
The regulations in 40 CFR 6).223(a) ond (b) cite specific time

schedules for vrior notilJication, sampiing and reporting.
Specifically, in 61.223(b) it states that EPA ghall be

provided a report of the sampling results 90 days afier the festing

(4)

E ' (s-a)
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is required. Does EPA mean that the sampling results are due 90
days after testing is reguired Lo begin or actually intended
to state 90 daye after testing is completed?

guestion 11:

Cuest

Quost

what dars the term radencover mean in 40 CFR 61.223(a) and wnen
can testing begin: Can a radon cover be tested to determine
compliance even if additional cover will be placed cn the
impoundment as part of the final cover design?

Lon 12:,

The standards in Sabpart 7 and W, 40 CFR 61.222(a) and 40 CFR
61.252(a) respectively, state radon flux shall not exceed 20
pCi/m/second from the mill tail ‘ngs pile. Quivira interprets
this as meaning the flux standard is applicable only from the
tailings material to the atmosphere. As such, background flux
of the cover material may be taken inte consideration. 1s
this corrent?

ion 13:

@Within 40 CFR 61.251(f), phased dispesa! method, it states
that tailings are managed and disposed in lined impoundmentes
and immediately dried. What does the torm "immediately dried”
IREAR?

Question 14:

Within the approved method for determining ~ompliance wilh the
radon flux standard, 4v CFR 61, Appendix #, Method 115, it
requires 100 samples for each cell for each of the following
areas: saturated beaches, loose\ dry top surfaces, and sides.
In consideration that all cells may not be 40 acres in sizn
but may be as small as 1 acre in gize with extremely small
beaches or dry top surfaces, are thacre procedures for
alternate guantities of simples?

(5)

(B-5)
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Within 40 CFR &1, Appendix B, Method 115, Raden Flux
Measuremcnts, it requires 100 samples to be collected frow
saturated heaches. How does EPA propose such sampies be takan
from these areas when such areas contain slimes or othe
unconsol idated conditions and access would endanger porssonne(?

Question 16:

Contained within Subpart W, 40 CFR €1.25%3 - Determining
: Compliance, it states that when measurements are made nver a

one  year period, EPA shall be previded a schedule of

measurenenl fregquency. it #alno states that NPEL mael bhe
. : notifiad OO, days Lo advainece of any measurerent.  Since EPA
! will be provided a schedule of moasurement f{raguency over a
, one year period, isn't tie 30 day notice rule fulfilled?

c 1
B e e i e el e

T RSN NS

e o

Question 17:

Within 40 CFR 61.04, it reguires a 1 requescs, reparts,

applicatiocns, submittals, a..d  other ocommunicacions be
. submitted Lo the appropriate EPA regional office. It also
. reguires this information to be sent to the state, if EPA has
delegated authority to implement and enforce natjonal aiv
pollutant standards. Has EPA delegated such authority to New
Mexico or Utah? 1f such authority has been granted, is this
in conflict with The Atomic Enerqgy Act section 274 as amended
which indicates that lon-Agreement States are without
authority to regulate or license an AEC facility?
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Quivira Mining Company

February 22, 1943

Mr. Ramon Hall

U.S. Nuclear Regulatory Commissior
Uranium Recovery Field Office

P, 0. Box ¢%32%

Denver, Co, 80225-032%

RE: NRC License No. SUA-1473
Docket No. 40-8905

Dear Mr., Hal!:

NRC was copied on un EPA letter to Quivira Minin
requesting additional information
"Application for Approval for Construction® of
on Tailings Pond 2 at the Ambrosia Lake, New
COpy of Quivira's response to EPA is attached.

<he Ambrosia Lake tailings facilit
the referenced license

covering this site under the NESHAP regulations. As
discussed, this has resulted

schedules which are impossikle for operators to comply with.

Also attached are two letters from Senator Alan XK.

Simpson (R-
WY.} to EPA Administrator william K. Re

illy addressing this issue.

PRI s

Freeman
Vick-President
MDF: jet

Attachments: As stated

CC: B. Ferdinand - w/0 attachments
File{s)

g Company
pertaining to Quivira's
a small lined cell
Mexico facility, A

Y is licensed by NRC under
i however, EPA has also issued criteria

previously
in cunflicring requirements and

S o
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that approval of the application to construct is based
understanding of the following factors:

b @

v

It should be noted, however,
upon cur

The tailings impoundment subject to Subpart W will o

nl
pn placed on dry areas of the underlying tailinqg
1mpounqmnnt (.2. (For this purpuse a dry area is an area
overlying tailings the moisture contont of which will not

disposal cell.) y . f the new

The construction of, or operations at, the proposed new
tailirgs cell will not cause a delay in the timely
disposal of the tailings in tailings impoundment £2.

Thx; agproval does not affect the owner /operator's
cblzgatlon to comply with the Subpart T NESHAP
requirements for the underlying tailings pile. Since the
Subpart W pile will remain ph sically distinct from the
underlying Subpart T tailings npoundment #2, impoundment
2 will retain its status as a Subpart T pile. In
determining compliance, an inspector must be able to

evaluate the status of both the Subpart T and W tailings
impoundments.

The requirements of 40 CFR §61.223 must be met by the
underlying tailings impoundment. #2 after placement of the
liner and prior to adding the Subpart W tailings
impoundment. Altarnative compliance testing procedures
may be used, if prior EPA approval is obtained in
accordance with 40 CFR §61.222 (a).

Periodic checks of the phased disposal cell's liner
should be performed. If the liner is disturbed
additional regquirements to ensure compliance with both
Subparts T and W ray be necessary.

The nunber of Subpart W tailings impuvundments to be
ultimately approved will be strictly limited. At some
point, if additional disposal cells are added in the
future, the overall site would have to be recognized as
being in "operation" and therefore subject to the
requirements of Subpart W.



Quivira Mining Company

Certified Mail

Return Receipt # P 568 963 646

Mr. Hank May
Radiation Representative

U.S. Environmental Protection Agency, Region VI

Allied Bank Tower
1445 Ross Avenue
Dallas, Texas 75202-2733

Re:  Supplement Information

Application For Approval of Construction
Phased Disposal Tailings Cell

Dear Mr. May:

April 16, 1991

Quivira Mining Comnany submits the following supplemental information pursuant to telephone
conversations and Agency facsimile material on April 11 and 12. Pursuant to these discussions,
Quivira requests the approval for construction of the three (3) additional cells as indicated in the
February 1, 1990 submittal, Appendix C, as well as the originally proposed ceil. This submittal
reflects Quivira's commitment in the operation of the phased disposal cell and compliance with

regulations in Subpart T of 40 CFR §61.

It is Quivira's understanding that upon Agency concurrence with this supplemental information,
EPA Region VI will shortly thereafter issue the permit for construction of a phased disposal
tailings cell at the Ambrosia Lake facility. Your attentiveness on this matter is appreciated.

Attachments: (as stated)
CC: H. May - Via Facsimile
R. Calegan
M. Freeman
R. Luke
P. Luthiger
H. Whitacre
File

Sincerely,

Eill Ferdinand, Manager

Radiation Safety, Licensing
& Reguiatory Compliance

6305 Waterford Boulevard, Suite 325, Oklahoma City, Oklahoma 73118 e (405! 848-1190 ¢ FAX (405) 848-1208

|i|'ll’ TR e PRy Y



SUPPLEMENTAL INFORMATIO!

APPL'CATION FOR APPROVAL OF CONSTRUCTION

For A 'hased Tailings Disposal Cell

At
Quivira Mining Company’s
Uranium Processing Facility

Ambrosia Lake, New Mexico

Presented To The
U. S. Environmental Protection Agency
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The following supplemental information reflects Quivira Mining Company's commitment in the
opetation of its phased disposal celis and operation towards compliance with regulations contained
in 40 CFR 61, Subpart T.

. The tathngs impoundments subject to Subpart W will only be placed
on dry areas of the underlying tailings impoundment #2. (Fur this
purpose, a dry area is meant to be an area that overlies existing Gilings
whose moisture content will not be significantly increased by the
presence of the new disposal cell).

2. The construction of, or operation: at, the proposed new tailings cell
wi!l not cause a significant delay in the timely disposal of the tailings
in tailings impoundment #2.

3. EPA’s approval does not affect the owner/operator’s obligation (o
comply with the Subpart T NESHAP requirements for the underlying
«ilings pile. Since the Suopart W pile will remain physically distiact
from the underlying Subpart T tailings impoundment #2,
impouadment #2 will retain its status as a Subpart T pile. In
determining compliance, an inspector w.ll be able to evaluate tie
status of both the Subpart T and W tailings impoundments.

| 4. The radon flux limits in 40 CFR §61.223 will be met for that portion

| of the underlying tailings impoundment #2 after placement of the liner

| and prior 1o adding tailings to the Subpart V¢ tailings impoundment.
Alternative compliance testing procedures may be used, if prior EPA
approval is obtained in accordance with 40 CFR §61.223 (a).

| 5. Periodic checks of the phased disposal cell’s liner will be performed.
| If the liner is disturbed additional requirements to ensure compliance
| with both Subparts T and W, should it be necessary, will be
i implemented.
P
\
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Mr. Bill Ferdinand, Manager
Radiatinn Safety, Licensing

& Regulatory Compliance
Rio Algom Mining Corporation
6305 Waterford Blvd., Suite 325
Oklahoma City, Oklahoma 73118

Re: National Emission Standards for Hazardous Air Pollutants
(NESHAPs) , Standards for Radon Emissions from Operating Mill
Tailings, 40 CFR Part €i, Subparts A and W.

Dear Mr. Ferdinand:

This ie in responge to your application of November 16, 1990, and
supplemental amendments of February 1 and April 15, 1991, which
were submitted pursuant to 40 CFR §61.07 NESHAPs ior approval to
construct four new disposal cells for mill tailings at Quivira's
uranium mill site at Ambrosia Lake, New Mexico.

Spevifically, your application is for approval to construct four
new synthetic, double lined, tailings cells to dispose of low
specific activity (LEA) byproduct material resulting from the
extractior of uranium using the phased disposal processing method
in accordaice with 40 CFR §61.252(b) (1). All material proposed to
be processed at the Ambrosia Lake facility is classified as source
material in accordance with Nuclear Reguvlatory Commission (NRC)
source material license. SUA~1473, license condition 31. None of
the material to be processged is mixed waste. The mill feed
material inclades raffinate and calcium fluoride generated by the
Segquoyah Fuels Uranium Hexafluoride (UFy) conversion facility at
Gore, Gklahoma. These materials are generated as LSA byproduct
material during Sequoyah Fuels' process of converting the
vyel lowcake" uranium mill product to UF,. The LSA rad .oactive
byproduct material generated at Sequoyah Fuels contains extractable

guantities of uranium in concentrations comparable to, or in excess'

of, normal uranium feed ores. Subsequently, both materials have

been officially determined by KRC as being source material, in
accurdance with 10 CFR §40.4(h).

The proposed tailings impoundment celle are to be located within
the NRC restricted area boundary at Quivira‘s Ambrosia Lake uranium

‘."
o P beas
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processing mill. The cells are to be constructed below grade
within the existing tailings impourdment #2 and each cell will be
designed to hold approximately 2,700 dry tons of LSA bvproduct
material. The proposed phased dispovsal cells are to be coustructed
as double lined impoundiments each with a secondary leachate
collection/leak detection system between the liners. The top and
bottom syrnthetic liners each are to ba 90 mil thick and made from
Deery Membrane #6 or equivalent 'iner naterial. The leachate/leak
detection system is to be placed between the twc geomembranes
within a clean, coarse sand blanket. The interstitial blanket is
to be 6 inches thick with a leachate collection/leauk detection
system located in the middle of the ¢ell at the base of the
jincture of the cell site wall slopes and the cell floor. The
detection system is to be made from 4 inch, schedule 40, perforated
PVC pipe and will extend the entire length of the cell and will
collect all fluids by gravity flow, Thare are to be two leak
detection monitoring stations located in the middle of each cell
on each of the longer embankments.

In accordance with the September 24, 1990, NRC-approved reclamation
plan for tailings impoundment #2, the northern portion of tailings
impoundment #2 is to be contoured and compacted to allow the phased
disposal cells to be built helow grade while also complying with
NRC geotechnical rejuirements, including tinal grade design,
tailings stabilivy, radon attenuation cover thickness and
constraction quality control. The impermeable liner of the
proposed cell disposal areas is anticipated to reduce the radgn
emissions from the underlying tailings well below the 20 pCi/m"-
second standard.

Based on our review of the informatior received in your application
to construct the new phased disposal cells, Region 6 of the
Environmental Protection Agency has determined theét the new sources
will not cause emissions in excess of the 1requirements and
provisions of 40 CFP Part 61, Subparts A and W for radionuclides.
Approval is hereby granted for the requested construction described
in the application as supplemented by the information sent to us
with your letters of February 1 and April 16, 1991. In partirnlar,
Attachment A lists our understanding of five factors which were
carefully considered. It should be understood that the number of
Subpart W tailings impoundments to be ultimately approved in the
future will be limited. At some peint, ii additional disposal

cells are added in the future, the overali site would have to be

recognized as being in “operation" and therefore subject to the
requirements of Subpart W.

This approval is granted solely under Section 112 of the Clean Air
Act, and implementing regulations of 40 CFR Part 61, and in no way
affects approvals c¢r activities required by other applicable
requirements at 40 CFR or other Fedaral or state regulatory
authorities. Further, this approval does not limit any action
which this Agency could take to .mplement or enforce air pollution
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reguirements, including those reguired to prevent imminent and
substantial endangerment to health.

Ail notifications and reports required by applicabie NESHAP should
be sent to:

Mr. A. Stanley Meiburg

Acting Yirector

Alr, Pesticides and Toxics Division (67T)
US Environmental Protection Agency

1445 Ross Avenue

Dallas, Texas 75202-2733

Sincerely yours,

720

Stanley Meiburg
Actxng Director
Air, Pesticides & Toxics Division (6T)

ce:r  Judith Espinoca, New Mexico
Environmental Improvement Division

Ramon E. Hall, Nuciear Regulatory Commission
Uranium Recovery Field Office.

T e Y



Attachment A: Factors Considered During Review

Approval of this application to construct is based upon our
understanding of the following factors:

1,

N

S,

The tailings impoundment subject to Subpart W will only
be placed on dry areas of the underlying tailings
impoundment #2. (For this purpose a dry area is an area
overlying tailings the moisture content of which will not
be significantly increased by the presence of the new
disposal cells.)

The construction of, (r operations at, the proposed new
tailings cells will not cause a delay in the timely
disposal of the tailings in tailings impoundment #2.
{

This approval does not affect the owner/operator's
obligation to comply with the Subpart T NESHAP
requirements for the undrrlying tailings pile. Since tie
Subpart W cells will remain physically distinct from the
underlying Subpart T tailings impoundment #2, impoundment
#2 will retain its status as a Subpart T pile. In
determining compliance, ar inspector wi'l be able to
evaluate the status of both the Subpart T and W tailings
impoundments.

The requirements of 40 CFR §61.223 must be met by the
urderlying tailings impoundment #2 after placement of the
liner and prior to adding “he Subpart W tailings
impoundment. Alternative complicnce testing procedures
may be used, if prior EP. apprwal is obtained in
accordance with 40 CFR §61.223 (a)

Periodic checks of the phased dispcsal cell’s liner will
be performed. If the liner is disturbed additional
requirements to ensure compliance with both Subparts T
and W may be necessary.



Quivira Mining Company

April 25, 1991

Certified Mail
Return Receipt Requested P 568 963 649

Mr. Hank May

Radiation Representative

U.S5. Environmental Protection Agency, Region VI
Allied Bank Tower

1445 Raoss Avenue

Dallas, Texas 75202-2733

Re: Clarification of Phased Disposal Tailings Cell

Dear Mr. May:

This letter is to verify our understanding of item #4 as contained
in Attachment A of EPA's letter dated April 24, 1991. Per our
discussions, item #4 is not meant to be construed as requiring the
completion of final raclamation activities on tailings
impoundment #2 prior to disposing of raffinate tailings within the
newly approved disposal cells. Rather, the intent and requirement
of item #4 io after placement of the synthetic Jiner, Quivira must
document c?mpliance with the radon flux standard of
20 pCi/meter’/second for the wunderiying tailings wusing the
procedures as outlined in 40 CFR §61.223.

This understanding is pursuant to our meeting on April 12 and
today's telephone conversation and unless advise otherwise, we will
conclude this to be correct. We appreciate your attentiveness on
this application.

Since;;%{,
73@4—*ébu¢;;ummu{
Bill Ferdinand, Manager

Radiation Safety, Licensing &
Regulatory Compliance

¥¢: M. Freeman
R. Luke
P. Luthiger
; H. Whitacre
[ file

6305 Waterford Boulevard, Suite 225, Oklahoma City, Oklahoma 73118 o (405) 848-1190 ¢ FAX (405) 848-1208
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OAL AS TEXAS 75202 273

MAY 2 3 1891

Mr. Bill Ferdinand, Manager
Radiation Safety, Licensing

& Regulatory Compliance
Rio Algom Mining Corporatirn
6305 Waterford Blvd., Suite 325
OV.lahoma City, Oklahoma 73118

Dear Mr. Ferdinand:

This responds to your letter of April 25, 1991, to Mr. Hank May of
my staff. You asked for clarification of the intent of item #4 o~
Attachaent A to my letter to you of April 24, 1991, approving
construction of four tailings disposal cells at Quivira's Uranium
Mill site at Ambrosia Lake, New Mexico.

The intent of item #4 of Appendix A is to insure that the portion
of tailings impoundment #2 covered by a new disposal cell is in
compliance with the radon emissions standard at 40 CFR 61.222(a)
following the placement of the synthetic liner but prior to adding
tailings to the new disposal cell. There was no intent to require
the entire tailings impoundment #2 to be covered, as specified at
40 CFR 61.223(a) before conducting the radon emissions testing
specified at 40 CFR €1.223(a).

Sincerely yours,

ey Maiburg °
Acting Direccor
Air, Pesticides & Toxics Division (6T)

cec: Judith Espiaosa, New Mexico
Environmental improvement Division

Ramon E. Hall, Nuclear Regulatory Commission
Uranium Recovery Field Office.



- Quivira Mining Company

July 16, 199]

Certiffed Mail
Return Receipt Requested P 508 963 657

Mr. Hank May

Radiation Representative

U.S. Eavironmental Protection Agency, Region VI
Allied Bank Tower

1445 Ross Avenue

Dallas, Texas 75202-2733

b, Quivira Mining Company - Amendment To Change Liner Material
Phased Disposal Tailings Cell
Ambrosia Lake, New Mexico

Dear Mr. May:

Pursuant to our telephone conversation on July 9, 199!, Quivira Mining Company
requests an amendment to the cell construction specifications as approved by EPA in
Mr. Meiburg's letter dated April 24, 1991. This amendme.t became necessary because the
contractor anticipated to construct the phased disposal cells, has subsequently declined to work
the job. As a result, new liner material must be selected as the Deery #6 membrane material is
propriety material and solely offeied by this contractor,

In its place and in accordance with EPA's April 24, 1991 approval letter, Quivira has
selected an equivalent liner material made of high density polyethylene (HDPE) geomembrane.
This material meets or exceeds the National Sanitation Foundation (NSF) Standard 54 for HDPE
and has a permeability of 1.8 x 10" cm/second. This is several orders of magnitude betier than
the Deery #6 geomembrane liner which has a permeability of 2.1 x 10" cm/second and exceeds
EPA's RCRA permeability liner requirement of 1 x 10”7 cm/second.

Due to this linex replacement, the interstitial layer consisting of 6 inch layer of sand must
also be changed. The new HDPE liner has lower coefficient of friction then the Deery #6 liner
and thus does not buttress sand as effectively. If not changed, sand slumping and ultimate failure
coald occur on the phased disposal cell. 1o its place, Quivira proposes to use FPE drainage
net. This material is commonly used in hazardous waste disposal cells ana serves as a
replacement for conventional aggregate systems such as sand and gravel. Tl e drainage n>t alsc
elin inates the need for the longitudinal pipe system (long side of cell) as the drainage net allows
the quick drainage of fluids to the cell’s central leachate\leak detection pipe for rapid leak

6306 Waterfora Boulevard, Suite 325 Oklahoma City, Oklahoma 73118 @ (405) 8481190 e FAX (405) 8451208
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detection. Further details on the liner and proposed interstitial layer are contained within the
propased amendment.

All other specifications and items contained within the November 19, 1990 application
and the February | and April 16, 1991 supplemental submittals remain the same. The new
HDPE liner and drainage net material will perform and comply with the Subpart W,
40 CFR §61.252 requirements.

We would appreciate your attentiveness on this matter, We would be willing to meet with
you on short notice in order to expedite the review and approval of this amendment on liner
construction. Please call me at (405) 842-1773 for this purpose or if you have further questions.

Sincerely,
L)
ARie Yinokiuam e
Bill Ferdinand, Manager

Radiation Safety, Licensing
& Regulatory Jompliance

Attachments: (2)

xc: R, Calegari
T. Fletcher
M. Freeman
R. Luke
P. Luthiger
H. Whitacre
file



AMENDMENT TO CHANGE LINER MATERIAL

For The Phased Tailings Disposal Cells
At

Quivira Mining Company’s
Uranium Processing Facility
Ambrosia Lake, New Mexico

U. S, Environmental Protection Agency
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Amendment To Change Liner Material

Purpose

The purpose of this amendment is to change the type of construction material used
in the phased disposal cell, These changes encompass the geomembrane liner including
the material and construction of the iuterstitial layer. All other items previously approved
by EPA remain the same. This propose amendment was necessitated after the anticipated
cuntractor dcclined to work the job after Quivira received EPA approval for construction,
As a result, new liner material must be selected as the Deery #6 membrane material is

propriety malerial and solely offered by this contractor,

B. Design and Construction

The proposed amendment on the approved construction on the phased disposal cells
would involve changing the geomembrane liner from Deery #6 to an equivalent liner made
from high density polyeihylene (HDPE), and to replace the 6 inch layer of sand with an
interstitial layer consisting of HDPE drainage net. The cell construction would still be
constructed as a double lined impoundment with a secondary leachate collection-leak
detection system between the liners, The site location, size and construction specifications
remain unchanged and are detailed in the onginal application dated November 16, 1990,

and the supplemental subrissions dated February | and April 16, 1991,

The HDPE liner is a high density seamed liner made from virgin, high molecular

weight, polyethylene resin.  This HDPE geomembrane liner has a coefficient of

(1)

B T —

——






FIGURE 1

DNM araig —

N ARrupo7de
didis P Hidamn

()



e L L e e e e e e e i e

The leachate collection\leak detection system will remain 4 inch diameter,

schedule 40 perforated PVC pipe or equivalent.

Quivira proposes to replace the approved interstitial 6 inch sand laver with HDP.
drainage net. The HDPE drainage net will be installed along the side slopes of the cell
due to slumping considerations. Since slumping is not a factor on the bottom of the cell,
Quivira proposes that EPA approve the use of either the HDPE drainage net or the
interstitial layer 6 inch sand layer on the bottom areas of the cell. Both provide the
necessary support and transmissivity required in the leachate collection\leak detection
system. The HDPE drainage net is built such that it provides a high transmissivity of
fluids. This allows for quick detection and remedial action in the event of a leak. As
such, the longitudie.d drainage pipe (long side of cells) become unnecessary because of
the quick drainage of solutions within the drainage net. All solutions will be collected by

gravity flow within the sloped, center leachate collection\leak detection system.

The HDPE drainage net is constructed with the same material as the HDPE
geomembrane liner and is a profiled mesh made by extruding two sets of HDPE strands
iogether forming a diamond shape. The drainage net exceeds RCRA guidelines for
transmissivity of fluids in a leak detection system. Figure 2 shows the intecstitial HDPE

drainage net.

The two (2) leak detection monitoring stations are located in the middle of the

cells on each side of the longer embankments. Gravity flow is provided by the 0.3%

(4)



grade from the north and south cell side walls towards the middle of the cell. The cell
1s design such that one wall will be sloped at a 10:1 grade for the entrance of construction

equipment. The other side slopes are at a 3:1 slope.

FIGURE 2

Upon final installation of the drainage net and interstitial leachate collection\leak
detection system and subsequent inspection to insure proper installation, the upper
geomembrane consisting of 60 mii HDPE will then be installed. Once again, the
individual geomembrane liner sections are overlapped from 2 to 7 inches and are "welded*
resulting in a sealed seam. Upon completion of the installation of the upper liner, the area
and "welds"™ are inspected to assure proper geomembrane liner placement and acceptable
welds. All areas deemed unsatisfactory will be repaired, rewelded or replaced. Contained
in Appendix B are revised Drawings 2 and 3 which shows the cross-sectional cut of the

mterstitial layer and leachate\leak detection system.
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Tests performed on the HDPE geomembrane liner indicate excellent resistance to
strong acids and bases including sulfuric acid and sodium carbonate. These chemicals are
used in Quivira's uranium extraction processes. The resistance tests indicated that neither
of these chemicals had a negative affect on the HDPE geomembrane liner. Because of
these characteristics and the better permeability coefficients, the HDPE liner is equivalent
to the Deery #6 liner and compatible with Quivira's uranium extraction processes. The
propcse HDPE geomembrane and drainage net provides ample environmental protection
against ultraviolet, hydrostatic pressure (wind-wave actions), soil conditions and ambient
temperatures. Therefore, Quivira request that EPA approve the new geomembrane and
interstitial material as it provides equivalent protection as the previously approved Deery
#6 geomembrane liner and interstitial sand layer. According to the maker of the HDPE
geoinembrane liner, National Seal Corpration, this material is used in other EPA

approvec hazardous waste sites throughout the country,

C. Operation

The operation of the impoundment cell will continue to meet the requirements &s
contained in 40 CFR §61.252 for the phased disposal cell method. The cell will be filled
with LSA byproduct material resulting from the batch campaign processing of the mill
feed material. Upon completion of filling the cell, the cell will be dried and covered to

meet the radon flux standard as required by 40 CFR 61.252 (a).

As previously stated in prior submittals, the source feed material will be processed

in a batch campaign involving several intermittent cycles per year. These cycles are

(6)



dependant upon receipt of feed material and weather considerations.  As such, it is

anticipated that most batch processing of the feed material will occur during the summer

months.

After processing of the mill feed maierial, residue slurry product from the feed
matenal will be pumped to the in.poundment cell via a HDPE pipeline ana spigoted into
the phased disposal cell. A minimum 3 1oot freeboard will be maintained on the disposal
cells. The cell and spigoting system will be inspected daily for structural integrity in
accordance with NRC's Regulatory Guide 3.11.1, "Operational Inspection and
Surveillance of Embankment Retention Systems For Uranium Mill Tailings®. The leak
detection system will be monitored weekly with the findings documented and filed for

inspection.

D. Emission Control

Radon flux emissions from the cell will be controlled in accordance with 40 CFR 61.253,
Appendix B, Method 115, Section 2.1.3 (a). As such, during the operating life of the
cell, all solid matenials contained within the cell will be covered with a minimum of 2
inches of water. This will result in a zero emanation of radon flux. After drying for final

closure, the cell will be covered to meet the 20 pCi/meter’/second radon flux standard as

described by Appendix B, Method 115.




APPENDIX A

PHYSICAL PROPERTIES OF HDPE GEOMEMBRANE
and

DRAINAGE NET

(8)
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ENVIROSEAL" HDPE GEOMEMBRANE

National Seal Company's ENVIROSEAL geomambranes ara mdnxded using domestie, virgin, firat quallty, high
molecular wolght, polyethylone resin and are manufactured specifically for the purpose of contalnment
In hydraulle structures. The HDPE compound usnd In ENVIROSEAL goomembranes has boen formulated
to Le chomically resistant, tree of leachabla additves and  reslstart to  ultraviolot dogradation,

60 MIL PHYSICAL PROPERTIES

ALL PROPERTIES MEET OR EXCEED NSI" STANDARD &4 SPECIFICATIONS FOR HOME

PROPERTY MINIMUM Axgﬂ,\gq@qxﬁk VALUES

English Metrle
Units Value Units Value
THICKNEBS, ABTM D 781, NSF Mod | Nominal mile 600 mm 1.62
Minimum Average mhg 58.2 mm 1.49
Lowest Indiividual Reading mils 67.0 men 1.45
DENSITY, ASTM D 1606 g/em® 004
MELT FLOW INDEX, ABTM D 1238, Cond E, Max g/tomin 1.0
CARBON BLACK CONTENT, ASTM D 1603 percent 2100 perent 210 A
CARBON BLACK DISPERSION, ASTM D 3015 rating Al or A2 mting At or A2
MINIMUM TENSILE PROPERTIES, ASTM D 838, N5F Mod
Stress at Yield pal 2200 MPa 152
ppl 132 kg/om 236
Strass at Break pal 3800 MPa 26.2
ppl 228 kg/em 408
Straln at Yieid percent 13 percent 13
Strain at Break percent 600 percent 600
TEAR HESISTANCE, ASTM D1004 ppl 700 kg/em 126
1bs 42 kg 19.1
PUNCTURE RESISTANCE, FTMS 101, 2065 ppil 1300 kg/em 230
(bs 70 ky 35.5
BRITTLENESS TEMP, ASTM D 746 B, Pass F 103 °C -75
E£SCR, ASTM D 16393, NSF Mod., Pass hours 1500 hours 1500
DIMENSIONAL STABIUTY, ASTM D 1204, NSF Mod, Max. pearcent 20 percent 20

NATIONAL SEAL SEAMING PROPERTIES

(Al NSC seams will domanstrate a Flim Tearing Bond in Peel and Shear)

SHEAR STRENGTH, ASTM D 4437, NSF Mod. psl 2000 MPa 13.8

api 120 kg/em 2186

PEEL ADHESION, ASTM D 4437, NSF Mo, psl 1500 MPa 10.3

ot wedga ‘usion welk’ ppt 90 kg/cm 16.1

PEEL ADHESION, AS"+ . 4437, NSF Mod. psl 1300 MPy 897

(et extrusion weld) ppl 78 kg/em 140
Alnag

125§ MONMOUTH BLVD
GALESBURG, IL 61401

NS_Q 800-323-3820 308-343-3418
NATIONAL SEAL COMPANY 45 g A

(A-1)
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ENVIROSEAL HDPE GEOMEMBRANE | i

The tollowing data 18 provided for Informational purposes only and I3 not Intonded as a speclfication, warranty
or guarantea. Natlonal Seal Company does not genwrally parform conformance teating 1or these properties

60 MIL CHARACTERISTICS

STANDARD ROLL DIMENSIONS'

TYPICAL ROLL VALUES

PROPERTY MlN|MUM AVERAGE ROLL VALUES
R S S N TN = E = R W e e duniisgg Otherwise lagtioated)
Engllah Motrle

Units Value Unlte Value
MODULUS OF ELASTICITY, ASTM D 882 sl 060,000 MPa 552
HYDROSTATIC RESISTANCE ASTM D 751 A psl 450 MPg 3.0
COEF. { INEAR THERMAL EXPANBION, Mominal /°F 67X10° /°C 1.2x10*
SOIL BURIAL RESISTANCE, NSF 54, Max. Change percant 10 percent 10
OIT, 200°C, 1 atm O, Al pan mimnoa 100 8eC 8,000
TENSILE IMPACT, ASTM D 1822 ftibs/ln® 238 kJ/m? 600
VOLATILE LOSSE, ASTM D 1203A, Max paroant 0.1 porcant 01
QZONE RESISTANCE, ASTM D 1149, 168 hrs 100 pphm No Cracke No Cracks £
WATER VAPOR TRANSMISSION, ASTM E 96, Max /e 0.008

English Metrle
Uniis Value Uniia Value
WEIGHT fbs 5,000 kg 2,270
WIDTH ft 150 m 457
LENGTH ft 1.110 m 330
AREA n? 16,650 m? 1,547
AVALUES ANE APPROXIMATE

CUSTOM NOLL BIZES AND MALF SIZE NOLLS AVAILABLE
SHEET IS ROLLED ON 12° DIaMETEN COHES

Aloag

1255 MONMOUTH BLVD ()
GALESBURG, IL 81401 oy
309-343.3418

800-323-3820
N-S—Q NATlONAL SEALCOMPANY FAX:  309-343-1536

e i
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 ENVIROSFAL* HDPE GEOMEMBRANE
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Natlonal Soal Company's ENVIAQSEAL geomembranes are extrudod using domestle, virgin, lirat-quality, high
miducular welght, padyelliplene sl a1 are manifarturad apacfisally far the purpase af sentainment

In hydraulio gleuctures. The HOPE coampound used In FAVIROSFATL goomambiranaa haa hann formidated
1o bo chomically reslstant, frew of leachalle addltivna andd  nsistant 1o tltravinlel  dageadation,

40 MIL PHYSICAL PROPLCRTICS

ALL FROPERTIES MEET ON CXCEED NG STANDAND £4 SPECIFICATIONE FOR HDPE

M AVERAGE NOLL VALU
el i e MINMUN e VALUES
English Metrle
Uulle Valuw Uilla Value
TRICKMEES, ARTHD 181 0ISR Mod | Maminal mila ann mm 1N1A
Ml Avelage mila 000 mm 0.068
Lowos! Individual Reading mils 8.0 mm 0966
DENSITY, ASTM D 1505 g/em® 094
MELT FLOW INDEX, ASTM D 1238, Comd. £, Max ©/10 min v
CARBON BLACK CONTENT, ASTM D 1603 percent 2103 peraent 2103
CARBON BLACK DISPERS!ON, ASTM D 30158 rating Al or A2 rating Al or A2
MINIMUM TENSBILE PROPERTIES, ASTM D 628, NSF Mod
Stress a! Yield psl 200 MPa 15.2
ppl 84 kg/am 158
Stress at Break psl 3800 MPa 262
ppl 152 kg/em 1.2
Straln at Yiald parcent 13 percent 13
Straln at Break pereant 600 percent 600
TEAR RESISTANCE, ASTM DIIONd o mnn k(i /rm 124
ibg 28 kg 12.7
PUNCTUNE RESISTANGE, FTMS 101, 2066 ppl 1300 kg/cm 233
Ibs 52 kg 236
BRITTLCNESS TEMP, ASTM D 746 B, Pass b -103 °C 15
ESCR, ASTM D 1693, NSF Mod , Pass howrs 100 hotirs, {600
DIMENSIONAL STABILITY, ASTM D1204, NST Mod, Max, percent 20 percent 20

NATIONAL SEAL SEAMING PHUFEHITIED
(&1l NAT ypams will demnnsicate a Fllin Taaring Roned in Pral nned Shinar)

SHEAR GTRCNATI L, AGTI D 4407, HOT Med. pal POOO M 10.0
ppl 80 kg/em 14.3
PEEL ADHESION, ASTM D 4437, NOF Ml bl 1500 MPa 109
(hot wedge fusion weld) ppl 0 Kg/cm 107
PEEL ADHESION, ASTM D 4437, NSF Mod. pal 1300 MPa p.o7
(fillet exarusion weid) ppl 52 kg/em 9.31
ATQS9
1255 MONMOUTH BLVD
N&; GALESBURQ, IL 81401
NATIONAL SEAL COMPANY USRS SASARNIE

FAX: 309-343-1536

(A-3)




ENVIROSEAL' HDPE GEOMEMBRANE

The fallowing data Is provided lor Informational purposes only and s not Intended as a specification, warranty
or guaranteo. Natlonal Sea! Company does nat genenlly perform conformance testing for these properties

40 MIL CHARACTERISTICS

PROPERTY MINIMUM AVERA&E HOLL VALUES

English Metrie
He Velue Units Valus
MODULUS OF ELASTICITY, ASTM D Ba2 pel 70,000 MPa 662
HYDRQSTATIC RESISTANCE, ASTM D 751 A psl 200 MPa 207
COFF. LINEAR THERMAL EXPANSION, Nominal F 87X10° £C 12x10t
SOIL BURIAL RESISTANCE, NSF 64, Max. Change peroent 10 peroer.. 10
OIT, 200°C, 1 atm 0,. Al pan minutes 100 800 6,000
TENSILE IMPACT, ASTM D 1822 Ribe/in® 238 kJ/m® 600
VOLATILE LOSS, ASTM D 1203A, Max parcent 0.1 percent 0.1
OZONE RESISTANCE, ASTM D 1149, 168 s, 100 pplin No Cracks No Cracks
WATER VAPOR TRANSMISSION, ASTM E 96, Max g/hrm?® 0000
STANDARD ROLL DIMENSIONS® TYPICAL ROLL VALUES
English Melcic
Unls Velue Unitg Value
WEIGHT its 5,000 kg 2,270
WIDTH f 15.0 m 4.57
LENGTH ft 1,670 m 509
AREA n? 25,050 m’ 2,327

“VALUES ARE APPROXIMATE
CUSTOM ROLL SIZES AND HALF SIZE AOLLS ARE AVAILADLE
SHEET 1S ROLLED ON 12" DIAMETER CORES

AVOR2

1255 MONMOUTH BLVD
GALESBURG, IL stam

N_S_C 800-323-3820 309-343-3418
NATIONAL SEAL COMPANY e g SR e

(A-4)
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FLUID SYSTEMS, INC.

™\ /7 ™\ NI i 1 TM X
I®) (( ))Il WV N 'U PN-4000 FOR CLAY LINED FACILITIES
? \ 1 L N -~ s "
L L R | NI [ Ly § PN-3000 CN — “CAP-NET
5 - P ...,.,..--m__.__..]
SPECIFICATION PN-4000 PN-3000 CN
AOLLLENGTH (MAXIMUM) (FT ) 300 300
AROLLWIDTH (4 tin~—0in)(FT) 69 69
THICKNESS (IN.) 300 200
S F.INROLI 2025 2025
WEIGHT PERROLL (LBS) 500 233
WEIGHT PERS.F 245 115
*Availabie 1o Lengths of 400 Feet
PROPERTY PN-4000 PN-3000 CN
RAW MATERIAL (ALL DOMESTIC) POLYETHYLENE POLYETHYLENE
(VIRGIN MATERIAL (VIRGIN MATERIAL)
MANUFACTURING FOAMED 4 FOAMED +
EXTRUDED EXTRUDED

COLOR ALACK BLACK
CARBON BLACK 2% 2%
DENSITY & POLYMEHR (g/em”) 936 936
MELT INDEX (g/10 MIN) 1.10 1.10
TENSILE STRENGTH{LBS /IN ) 58 24
{MACH. DIRECTION)
TENSILE STRENGTH(L.BS AN ) 33 1
(TRANS. DIRECTION)
ELONGATION TO BREAK 175% {B0%
{(MACH DIRECTION)
ELONGATION TO BREAK 165% 150%
(TAANS. DIRECTION
POROSITY 01-84 81-84
U V. RESISTANCE STABLE STABLE

— SEE TABLES —

- SEE TABLES —

TTTR MOMN EAY ROAD
, CINCINYATI, OM 45238
POLY-NET 1S PROUDLY MANUFACTURED IN THE U.S WWN‘%{

61984

(A-6) F5tonm



APPENDIX B

REVISED DRAWINGS #2 and #3
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@‘ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
>, ‘,‘l REGION 6
ot 1445 MOGS AVENUE GLETE (200
OALLAS TEXAR 78200 J7Y)
AUG 15 1800

Mr. Bill Ferdinand, Manager
Radiation Safety, Licensing

& Regulatory Compliance
Rio Algom Mining Corporation
6305 Waterford Blvd., Suite 325
Oklahoma City, Oklahoma 73118

Re: National Emission Standards for Hazardous Air Pollutants
(NESHAPs) , Standards for Radon Emissions from Operating Mill
Tailings, 40 CFR Part 61, Subparts A and W,

Dear Mr. Ferdinand:

This is in response to your letter to the EPA of July 16, 1991, c¢nd
its accompanying Amendment to Change Liner Material. You asked
for EPA to approve changes in the liner and interstitial materials
and installation design from those previously approved by our
letter (A. Stanley Meiburg to Bill Ferdinand dated April 24, 1991).
The Amendment is required because the contractor chosen to
construct the phased disposal cells has declined to bid on the job,
and the liner material planned for use is a proprietary material
which is not available through alternative sources.

Specifically, the new design employs high density polyethylene
(HDPE) seamed geomembrane liners made from virgin, high molecular
weight, polyethylene resin in place of the previously proposed
Deery membrane #6 liner, which is a seawmless, thermopiastic
geomembrane composed of asphalts, oils, resins, antioxidants, and
synthetic polymers. The upper HDPE liner is 60 mils thick, and
the lower HDPE liner is 40 mils thick, compareu with the Deery
Membrane #6 which was to be 90 mils thick. The new design employs
an HDPE drainage net placed between the two liners on the sloped
sides, in place of six inches of coarse sand as in the previous
(approved) design. For cell bottoms, where slumping of the sand
is not a potential problem, the Amendment requests approval to use
either the HDPE drainage net or a six inch interstitial layer of
sand.

We have completed our review of the Amendment and its transmittal
letter, and we find the proposed alternative liner to be eguivalent
to the previously proposed Deery Membrane #6 liner. We also find
the HDPE drainage net to be equivalent to the six inch interstitial
layer of coarse sand. Approval is hereby granted for the changes



requested in your letter of July 16, 1991, and t. ' accompanying
ange Liner Material, dated July, 199.. All other

specifications, descriptions and commitments contained within

Quivira Mining Company's original application of November 19, 1990,

and supplemental amendments of February 1, 1991, and

April 16, 1991, remain unchanged.

All notifications and reports required by applicable NESHAP should
be sent to:

Mr. A. Stanley Meiburg, Director

Air, Pesticides and Toxics Divielion (€7T)
U.S. Environmental Protection Agency
1445 Ross Avenue

Dallas, Texas 75202-2733

Sincerely yours,
,./ 4
Stanley Meiburg®

Director
Air, Pesticides & Toxics Division (6T)

cc: Judith Espinosa
New Mexico Environmental Improvement Division

Ramon E. Hall
Nuclear Regulatory Commission



