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NRC REGULATION AT IN SITU LEACH URANIUM RECOVERY
FACILITIES

PURPOSE:

To obtain Commission approval of the staff’'s recommendations to withdraw from the active
regulatlon of ground water and solar evaporation ponds at in situ leach: (ISL) uranium
recovery facilities, and to seek Comimission direction on the approach to be taken in staff
guidance documents regarding how to cIaSS|fy waste discharge from ISL faculltles

SUMMARY'

The U.S. Nuclear Regulatory Commnssnon (NRC) has hlstoncally regulated operations at

ISL facilities under the authority of the Atomic Energy Act of 1954, as amended (AEA).

The uranium-recovery industry, however, believes that NRC's regulatlon of ground water at
these facilities is ‘duplicative of the ground~water protection programs-administered by the .
u.s. Envnronmental Protection Agency (EPA) or EPA authorized States iinder the Safe Drinking
Water Act (SDWA). The industry also has raised concerns about staff guidance documents that
it believes preclude the disposal of certain types of wastes generated at ISL facilities at uranium
mill tailings impoundments.  In this paper, the staff discusses the industry’s concerns and '
provides recommendatlons to the Commission on ways to address the lssues raised.
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BACKGROUND:

The technigues of ISL uranium recovery were developed in the 1970s as the demand for
' uranium declined, resulting in a need for more cost-efficient extraction techniques so uranium
mining companies could remain profitable in a less certain market Currently, ISL extraction is
the predominant method of uranium recovery in the United States. ISL techniques involve the
use of wells to circulate local ground water; fortified with oxygen and carbon dioxide, to leach
uranium at depth from the host rock. The liberated uranium is recovered in a central processing

- 'facrllty Detalls of the ISL process are provided in Attachment 1.

The staff has been engaged in discussions over the past several years with the uranium
recovery industry regarding ways to eliminate what the industry perceives as dual regulation of
ground water at ISL facilities. The National Mining Association (NMA), which represents a
‘number of companies involved in uranium recovery, submitted the report, “Recommendations
for a Coordinated Approach to Regulating the Uranium Recovery Industry” (hereafter White
Paper) fo the Commission i in Apnl 1998, expressmg rts concerns on several issues. Two issues
water protectron at ISL facilities and (b) concems over staff guidance on the drscharge of liquid

- effluents from ISL facilities, both of which are addressed in this paper. The following paragraphs
discuss the industry’s positions.in more detail, and provide staff's recommendations to the

‘ Commlssron on ways to address these concerns.

DISCUSSION:
Dual Reg.' ulation of Ground Water -

Over the past several years, the rndustry has argued that NRC’s regulatron of ground water is
~ duplicative of the ground-water protection programs required by the SDWA and administered by
the EPA or EPA-authérized States. EPA and the States protect ground-water quality through
the Underground Injection. Control (UIC) program, under the SDWA. As presented in NMA's
White Paper, the industry believes that NRC'’s review and licensing activities are another form of
régulatron covenng the same issues.

Historically, NRC has rmposed condrtrons on ISL operatlons to ensure that ground-water quality
is maintained during licensed activities and that actions are taken to ensure.the restoration of
ground-water quahty before the Ircense is termrnated The specrf ic condrtrons rmposed in‘an ISL
' evaluatlon reports and appropnate envrronmental assessment reports in February 1998 staff
rnstltutronalrzed its review process for ISLs, including a detailed evaluation of ground-water
activities, in a draft Standard Review Plan for ISL facility license appllcatlons (SRP) that was
pubhshed for public comment. Following the comment period, staff held a public workshop on
the SRP to discuss the issues raised. At present, the SRP has been finalized but has not yet
been publrshed As noted below, the staff intends, subject to Commrssron agreement to publish
the SRP and use it in licensing reviews until the rulemakrng for new 10 CFR Part 41

(SECY 99-011) has been completed
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In addrtron to NRC's review, licensees must also obtain a UIC permit from the EPA or the EPA-
authorized State before uranium recovery operatrons can begm EPA or-the authorized State
conducts many of the same types of reviews as'NRC. This.is evrdenced by NRC routlnely
mcorporatrng ground-water protectron limits from a State S penmttrng program into specrf c
license requirements, and staff routrnely acceptrng specrf c methodologres and duidance
developed by EPA for ground-water monrtonng programs and well constructlon :

The |ndustry s preferred approach for addressmg dual regulation in the wellf eld is for NRC to
determine that it does not have jurisdiction in the wellfield. NRC's position on its authonty and
jurrsdlctron over ISL operatrons is that NRC does have junsdlctron over, ground water ih the
wellfield. However, to address the lndustry s dual regulatron concerns, staff requested that the
Office of the- General Counsel (OGC) determine whether NRC could rely on the actual (or
expected) existence of a. permlt issued by EPA or an EPA-authonzed State under the uliC
program, as a basis for NRC to withdraw from actrve regulatron of the ground water at ISL
facilities currently under its jurisdiction. OGC concluded that the Commission could exercise its
discretion andrely on the UIC permit for the protectlon of ground water. NRC would still retain
junsdlctron over the wellf eld and ground water, under the Agency's AEA authority; but would
simply defer active regulatlon to EPA or the EPA-authorlzed State, not unlike the way
'transportatron Issues are addressed wrth the Department of Transportatlon

-OGC recommended that the Commrssron adopt a rulemakrng to codrfy the approach above and
consider the development ofa Memorandum of Understandmg (MOU). wrth EPA or the EPA- .
authorized States. Further, OGC has advised the staff that completmg a rulemakmg before
.changlng the Agency s practlce would provrde the technrcal and Iegal rationale for the Agency s
-change in.its' previous practice and gurdance :

'Staff |mplementatron of these actrons would be pursued as part ofa rulemakrng for a new

Part 41, as presented in SECY 99-011. Staff considers that publrc health and: -safety and the
enviroriment will be adequately protected by relyrng on the EPA UIC program as the sole active -
regulatory authonty for ground-water issues at. iISL facrlrtres As noted earlier, this is based on
the fact that many aspects of the. staff's review rely on EPA standards methodologres and -
gmdance The staff will look to the Commlssron for drrectlon on the timing of the rulemaking, as
well as on whether to pursue an MOU with EPA or the. EPA-authonzed States. Considération
should be given to the fact that if NRC.chooses to pursue an MOU wrth EPA, the cost of such an
MOU would be passed on. to lrcensees through lncreased 10 CFR Part 171 fees.

it should be noted that the staff dld receive some -comments on- this subject dunng its August
1998 publrc meetlngs which were held to gather mformatron to. support the staff's evaluation of
the uranium recovery program and the need to develop a new Part 41. The Southwest
Research lnformatron Center (SRlC) an.environmental organrzatron currently mtervenrng in the
' Hydro Resources, Inc Crownpornt appllcatlon recommended that NRC not eliminate its review
of ground-water protectron at ISL facilities, because,.in: SRIC s view, NRC regulatron was
complementary, and not duplrcatrve of the UIC program. The State of Wyoming expressed its.
opinion that NRC’s efforts on ISL ground-water issues were ‘not needed. Industry
representatives advocated that NRC adopt the position in the NMA White Paper.
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In adoptlng this approach to regulating ground water at ISLs, staff estimates that a savings of
1.5 full time equrvalents (FTE) per year could be realrzed These savings would come from a
reductron in licensing reviews and-inspection support in'the ISL ground—water area. These '
- savings would not be realized, however, until NRC completed the Part 41 Rulemaking which, if
pursued could not be completed before early Calender Year 2001.

Dlsgosal of Solar Evagoratlon Pond: Sludge

Before 1995 the staff practrce for addressing the disposal of evaporatron ponds sludges relied
upon-a broad reading of the definition of 11e.(2) byproduct 1 material: This broad readlng only
addressed dlscrete surfacé wastes capable of controlled drsposal and did not distinguish
between wastes generated at vanous phases of an ISL operation.

‘The staff issued two gurdance documents in 1995 to address i |ssues in the: uranium recovery
program. The first, “Staff Technical Position on Efﬂuent Drsposal at chensed Uranium Recovery
Facilities™ (herelnafter the effluent gurdance) was mtended to provrde uranium recovery
licensees with flexibility regardrng the disposal of various types of quurd effluents generated
dunng the operatron of their facilities: In'i issuing- this gurdance the staff took a more narrow view
of the defil nition of 11e.(2) byproduct material. it dlfferentlated between the various waste waters _
generated dunng ISL operatlcns on the basrs of their ongln and whether uranium was extracted
for its source matenal content dunng that phase of the operatlon Waste waters and the
'assomated sollds produced durrng thé uranium extraction phase of site operatrons called
i productron bleed" (see Figure 7 in Attachment 1) were: classrf ed-as AEA séction 11e. 2 _
byproduct matenal and therefore subject to- regulatlon by NRC Conversely, waste watérs and
the. resultlng solids produced after uraniim extraction (i.e., dunng ground-water restoration-
actrvrtles) are- classified as “mine waste waters (see Figure 8 in Attachment 1), and therefore

are subject to regulatron by individual States under their applrcable mrnrng programs.- These
wastes are consrdered naturally occurring: radroactlve material (NORM) ‘However, because
llcensees often dlspose of waste waters from uranium extract|on and post-extractron activities in
the same, evaporatlon ponds the resulting solids area commrngled waste consrstlng of 11e.(2)
byproduct materral and sludges derlved from mrne waste water

inthe second gurdance document “Final Revrsed Gurdance on Disposal of Non-Atomlc Energy
Act of 1954, Sectlon 11e. (2) Byproduct Material in Tarllngs lmpoundments (herernafter the
disposal gurdance) the staff identified 10: criteria that licensees should meet before NRC could
authorize the disposal of AEA matenal other than. 11e. (2) byproduct matenal in tarlrngs
- lmpoundments One of these cntena prohrbrts the- dlsposal of- radroactlve material not covered
by the AEA, rncludlng NORM This cntenon was intended to avord the possrblllty of dual
regulation of the radloactlve constituerits in the lmpoundments since individual States are
3 responsrble for radroactlve materials not: covered by the AEA.- These two gurdance documents -
were subsumed in the draft’ SRP and would remain rncorporated in the yet—to-be published -
final SRP

'The Jindustry is concerned that, taken together these two gurdance documents leave no optron
for the disposal of radioactively contaminated sludges from ISL evaporat|on ponds. The reason
for this concern is that the 11e.(2) byproduct material is commlngled with a NORM waste, and'is
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prohlblted from disposal in a tailings |mpoundment by the dlsposal gundance The |ndustry
contends that the staff's waste classification, based on the origin of the waste water (i.e., from
the extraction or restoration phase) atan ISL facility, makes. the dlsposal of such sludges in a
mill tailings |mpoundment as required under Criterion 2 of 10 CFR Part 40, Appendix A,
impossible; even though the siudges derived from waste waters produced throughout a facility’s -
life cycle are physucally, chemlcally, and radlologlcally identical.

Ogtlon

The staff identified.four options for addressing the industry’s concerns related to the dlsposal of
evaporatlon pond sludges generated at ISL faculltles Each option lmpacts the extent of NRC
regulatlon of ISL facilities, but will still provude for the adequate protectron of public health and
safety and the enwronment

1. Maintain Current Dlstlnctlon Between Waste Waters. Under this option, the staff would
' retain-its current narrow view of the classification of 11e.(2) byproduct material. This
approach dlstlngmshes between waste waters produced during uranium extractlon and
those generated after. extractlon during ground-water restoration, as descnbed in‘the
effluent guidance. Evaporatlon pond sludges assocuated with uranium extractlon waste
waters would continue to.be classified as 11e. (2) byproduct material.- Those associated
with waste waters resultlng from post-extraction activities. would continue to: be classn" ed as
a mine waste and subject to State-regulation. Publlc health and safety and the’ envuronment
~will continue to be protected under this option, because the handllng and dlsposal of the
sludges wolld be evaluated and approved by regulatory agencies with health safety and
' enwronmental respons:blhtles either the NRC or a relevant State agency

The pnnc1pal advantage of this. optlon is that charactenzatlon of post—extractlon Ilqmd
effluents in this manner is more consistent with how EPA views such-waste under 40 CFR
Part 440, whlch addresses in part efﬂuent dlscharges from uranium mlnlng operatlons

This optlon has several dlsadvantages Flrst to avoid sending non-AEA matenal to talllngs
lmpoundments licénsed to receive 11e.(2) byproduct material for. dlsposal licensees must
phyS|cally separate contaminated wastes. before dlsposal at-uranium mill. tarllngs sites.
Altematlvely licensees can construct separate evaporatlon ponds to avold commmgllng

- extraction:and. post-extractlon waste waters: Licensees are also, requrred to determine
accurately (and support with acceptable documentatlon) the: origins-and percentages of

" waste waters dlsposed ofin: evaporat|on ponds:: Such determlnatlons will be essentlal in
determmmg the extent of NRC 'S junsdlctlon over the pond sludges

In addltlon radloactlvely contammated material not regulated by NRC would Ilkely be
dlsposed onsite at ISL facnlltles thus creatlng numerous small waste disposal sites in the
western United States. Although these wastes will pose: long-term hazards comparable
to' 11e. (2) byproduct material waste, the dlsposal sites would not be subject to the Iong-term
care provisions of the. Uramum Mill. Talllngs Radlatlon Control Act of 1978, as. amended

" (UMTRCA). The States wotild review and approve the disposal of this matenal under their
existing mining- regulatlons NRC still wouild be required to consider the envrronmental

i
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|mpacts of onsite disposal under the Natlonal Envrronmental Policy Act of 1969 (NEPA), as
amended, when licensing new ISL operations and reviewing-closure of existing ISL
facilities. Under this option, there would be no change in staff resources.

Flnally, commmgled evaporatlon sludges may have already been dlsposed at uranium mlll
talllngs |mpoundments Consequently, the dlsposal of these sludges would have to be
grandfathered” as acceptable to avoid NRCIState dual regulatlon of the radioactive .
constltuents in the tailings lmpoundments which is drscouraged in the drsposal guidance.

All Liquid Effluents as 11e 2_ Byr roduct_Matenal Under this optlon the NRC

‘ would take the broad view that any waste water generated dunng or after the uranium
extractlon phase of site: operations, and all evaporatlon pond sludges derived from such
waste waters, would be classified as 11e (2) byproduct material. The staff would make
no. legal distinction among the waste waters produced at dlfferent stages ina facnllty s life
cycle Public health and safety arid the environment will continue to be protected under this
optlon because the handllng and drsposal of the sludges would be: evaluated and approved '
by a regulatory agency W|th health, safety and envrronmental responsrbrlmes the NRC.

The pnncnpal advantage of thls optlon is that NRC'’s regulatory authonty over varlous
aspects and phases of the ISL extraction and post-extractlon (i.e., ground-water
restoratlon) operatlons would be unambrguous All radioactively contaminated matenals
generated at ISL facilities would be 11e.(2) byproduct material and, therefore under NRC
jurisdiction. In addition, all rad|oact|vely contaminated matenals would be transported for
offsite- drsposal ‘as requrred by Criterion-2 of Part 40, Appendlx A. This would include
evaporatlon pond sludges wellfield plplng, and central facmty storage and processing

~ tanks. Therefore, prevrous NRC conclusions made in enwronmental assessments and
impact statements concernlng the: offsrte drsposal of radloactrve matenals would remain
unchanged : : : :

Staff ing resources in uranium recovery would increase: sllghtly wrth Optlon 2 [less than 0.5
FTE. per year] to accommodate (1) the need to review the. desrgns for evaporatlon ponds
currently used solely to |mpound post—productlon waste waters agarnst Cntenon 5A of o
Part 40, Appendlx A, and (2) the possible inclusion of such: ponds under. NRC s. Dam Safety
Program (DSP) Addltlonal increases in staffi ing resources may be necessary. if more ISL
facrlltles commence operatlon in response to some future rise’in the demand for uranlum

3. CIassrfv Onlv Post—lon Exchanqe Wastes as 11e. (2) Bvoroduct Materlal Under th|s optlon
"~ NRC would take a narrow view of the definition of 1e. (2) byproduct material.” Staff would -
regulate only discrete surface wastes. and effluents resultlng from the productlon of .
' yellowcake occurring. after the lon-exchange (lX) portion of the uranium extraction process
at the resin elution. column, and at the precrpltatlon tanks (see Flgure 7 of Attachment 1).
All other waste waters generated throughout the life of ISL operatlons would:be classified
as “mine waste waters.” They would be outside NRC s authorlty, and therefore nhot subject
to NRC regulation. The other waste waters generated to protect ground water during
uranium extractlon (see “Productlon Bleed" in Figure 7 of Attachment 1) and those
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produced during ground-water restoratlon actlvmes after uranium extraction would not be
subject to.NRC regulatlon (see Flgure 8 of Attachment 1). Wastes generated from mine
waste waters” would be regulated by the State ; L

The vrew presented in the NMA Whlte Paper is that the- productlon bleed is generated
prlmanly froma mlnlng actwnty that is not subject to NRC regulation. The Whlte Paper view
is that NRC authonty does not start until the. mining:solutions. reach the elution stage of the
facmtles where uranlum is concentrated Although the productlon bleed also aids’in the
concentratlon of uranlum |t Is not prlmanly associated with uranjum extractlon Rather its
prlmary purpose is to ensure: the flow of ground water towards the wellf' eld, thus helplng '
protect the ground water outside of the' mlnlng area. Because ‘of thls the NMA asserts that
the productlon bleed can be reclassifi ed asa mlne waste water The waste waters:
generated from the IX portlon of the uranium recovery process at the resin elution column
would be’ classnf ed as 11e. (2) byproduct material. This waste would have to be dlsposed of
off-5|te in- uranium mill tailings. lmpoundments Ilcensed to receive 11e. .(2) byproduct material
or an 11e. (2) dlsposal facility consistent with Criterion 2 of Part 40, Appendlx A. The
volume of this waste would likely be small and would not require management inan
evaporatlon pond

ThlS optlon would be a change in-how NRC has prewously classﬁ' ed the waste waters
produced dunng uranium extraction. ‘As.discussed in Optlon 1, under the current dlstmctlon
between waste! waters the staff has classified all waste waters: produced dunng uranium
_.extractlon as1 e._-(2) byproduct matenal and those produced durlng ground—water
restoration. act tles as “mine waste waters.” ‘Under Optlon 3,'NRC would no. longer

_ classnfy productlon bleed" as 11e. (2) byproduct material. This wasté i is generated as part
of ensuring-both the protectlon of ground water-and as-an aid in extractlng uranium:
Consequently, a clear distinction must be made whether the. waste is produced dlrectly from
the processing ¢ of ‘ore for its uranium conterit or pnmanly for: the protectlon of ground water
in order to determlne how the waste is regulated By. takmg aview that 11e.(2) byproduct
material is only assocrated wnth those portions of the: operatlon whlch concentrate uranium
to levels of source material, NRC would rellnqmsh authonty over. the portlons of the
operatlons that deal with uranium extractlon ‘such as the wellf eld.” Some litigation risk may |
be: assoclated wnth revising NRC’s opinion.of its authonty and |ts past practlces OGC has
advnsed the staff that completing a rulemaking before changlng the Agency s practlce would
.prowde the technlcal and legal ratlonale for the Agency s change in |ts prewous practlce '
and guudance :

Publlc health and safety and the enwronment will contlnue to be protected under thls optlon
because the handllng and dlsposal of the vast majonty of the sludges would: be evaluated
and approved by regulatory agencies with health, safety and. envnronmental respon5|b|htles
Essentially; these would be the relevant State agencies, under exnstlng mine lands
reclamation. programs NRC would contmue to evaluate and approve: the sludge dlsposal
from waste waters generated after the IX process. "The desngn and safety. momtonng of .
evaporation pond structures would be performed by the State, under its exnstlng DSP.
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The principal advantage of this option is that NRC’s regulatory program over various
aspects and phases of the ISL ‘mining process would be limited to radiation protection
issues in the central processing: plant and satelhte facllltles This results.in a savings of less
than 0.5FTE per year for the llcensmg of new ISL facllltles and NRC'’s DSP

Evaporatlon pond designs would not need to be rewewed agalnst Cntenon 5A of Part 40,
Appendix A, because the ponds would not contain materials stibject to NRC lel'lSdlCthl'l 'In
addition, 1SL ponds would no longer be’ covered under NRC's DSP, since such ponds
would not be regulated by NRC nor related to NRC’s health and safety mlsswn

An: addltlonal advantage is the unamblguous regulatory landscape for radloactlvely
‘contaminated evaporatlon pond sludges. The appropriate State agencies would be the sole
regulators for these materials; which would likely be classifi ed as Technologlcally Enhanced
Naturally Occurnng Radloactlve Matenals (TENORM) :

However, as with Optlon 1, radloactlvely contammated matenal no longer subject to NRC
regulatlon could be disposed onsite at ISL facilities. This would create numerous small
waste dlsposal sites in the western Unlted States not subject to the long-term care
provisions of UMTRCA, even though the: waste contained in these disposal. srtes will pose
the same long-term risks as 11e. 2) byproduct: material .of the same volume. However, the
dlsposal of this matenal would be reviewed and approved by the States. under their existing
mining: regulatlons con3|stent with what is done today for that portlon of ISL waste not
classified as 11e.(2) byproduct materlal NRC still would be requrred to consider the
environmental |mpacts of onsite dlsposal under NEPA, when llcensmg new lSL operatlons
and rewewnng closure of exlstlng ISL facllltles :

Addltlonally, the prevnous dlsposals of commlngled evaporatlon sludges in tailings
|mpoundments would have to be grandfathered" as acceptable to avoid NRC/State dual
regulation of the radloactlve constltuents in the impoundments, as dlscouraged in the
disposal. gurdance Any future- dlsposal .of commmgled sludges in talllngs |mpoundments
would: also have to be precluded to avmd srmllar potentlal for dual regulatlon
l _
4, Clanfv the Classrf catlon of Wastes at ISL facmtles bv Leglslatlve Inltlatlve

‘Because Optlon 3 lnvolves changlng the NRC's standlng opinion of its authonty and past _
practice, a clarifi cation from Congress through a leglslatlve initiative to amend the UMTRCA
may be desrrable Under Optlon 4, staff would work with the Office of Congressnonal Affairs
and OGC to develop a leglslatlve package that would expllc1tly prescribe NRC's authonty
pertaining to 11e.(2) byproduct material at ISL facnlltles as those wastes assocuated with'the

- portions of the process that result in the concentratlon of uranium for its source material,
content. The legislative initiative would also:be coordlnated with the Agreement States
since thls change would |mpact the Agreement State programs

- The advantages and dlsadvantages for Optlon 4 are the same as Optlon 3, with-the
exception that litigative risk assocrated with NRC redeﬁnlng its authority and practlce would
be eliminated.
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Summ'a;y of Regulatory Impact of Options

The regulatory oversight of the various waste-water streams under each of the four previously
descnbed options is summanzed inthe followmg table. : :

Regulatorylo'versi_g'ht of Waste-llllater Streams Un__der.Va'rious Options
Sollds from ' _ o - |
Waste-water Streams Option 1 Option 2 Option3 -  Option 4
" Production Bleed | NRC ' NRC  State/EPA - State/EPA
 Discrete Processing Wastes | NRC NRC © NRC  NRC
Restoratio'n Waste' .Waters | state/EPA NRC : State/EPA - StatEIEPA

The staff consrders that Optlons 1,2,3and 4 are all properly protective of publlc health and
safety and the envrronment However Optlon 1 would not S|mpl|fy the regulatlon of the
evaporatlon pond sludges -nor reduce the. NRC regulatory burden on licensees. By contrast,
'Optlons 2,3, and 4 are equally cons1stent with the goal o_f ellmlnatlng dual regulatlon and
clanfylng the regulatory Iandscape for evaporatlon pond sludges The staff-has a’ preference for
:.:Optlon 4-0r Optlon 3 onthe basrs that they maintain. regulatory overS|ght of the matenal through
the appropnate State agencres but reduce the regulatory burden of llcensees by removnng
.dupl|cat|ve NRC oversrght Optlon 2 would not allow a reductlon in NRC's regulatory burden on

‘llcensees and could lead to an lncrease |n staff resources i the demand for uramum mcreases

' Attachments 2 and 3 are dlfferlng professronal views [(DPVs) as allowed under Management
Dir 'ct_|ve (MD) 10. 159)] onthis recommendatlon submltted by staff members on Octo'ber 20
and Novémber 19 1998. The DPVs express the oplnlons that. NRC should not relmqwsh _
'authonty over llqu1d efﬂuent releases from ISL facilities nor: relmqursh the regulatlon of sludges
from processrng or wellf' eld actlvmes Addltlonally, .such a relmqurshlng of- authonty, accordlng to
- the DPVs, may not comport with a. plaln English readlng ‘of the definitions in the AEA. Thus, the
DPVs: advocate adoptlng Optlon 2 as the soundest regulatory approach A panel reviewed
these’ DPVs in accordance ‘with' the procedures in MD 10.159. The fi ndlngs from the panel
were:

(1 Rewse this paper to lncorporate the panel S ﬁndlngs o o
(2) ConSIder the arguments in the DPVs in any future rulemaklng, and |

(3) Reevaluate whether Optlon 1in thls paper should- be continued.
- Overall, the staff has made changes to incorporate i issues from the panel report | As noted
_below, the staff had already planned to lncorporate this issue mto any future- rulemaklng With

'respect to recommendatlon (3) the staff has determined that Optlon 4 or Option 3 is still the
preferred option. In either case, the staff will continue with the current approach ‘Option 1 until
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the optlon selected by the Commission can be implemented. Also, subject to Commission
agreement, the staff intends to publlsh its final SRP and use it in licensing reviews until the
rulemaking for new Part 41 (SECY 99-011) has been completed A copy of the panel’s report
wrthout the attachments is provided in Attachment 4,

RESOURCES'

If the dual regulatlon of ground water is eliminated by relylng on the existing UIC program and
Option 4 or Option 3, as recommended above, is implemented, the staff would be able to
reallocate a total of 2.0 FTE (1.5 FTE to. ellmlnate dual regulation. and 0 5 FTE for Option 4 or
Optlon 3) per year from the uranium recovery program to other hlgh-pnonty work in the Office of
Nuclear Material Safety and Safeguards. As noted earlier, these savings would not be realized
until the FY 2002 budget whlch is the first follownng the pro;ected completlon of Part 41.

RECOMMENDATIONS
That the Commissl‘on'

1. Approve the staff’s. recommendatlon for NRC to rely on the EPA UIC program, thus
removmg NRC from the review of ground-water protection i lssues at ISL facllmes

2. Select an option for prescnblng the extent of NRC s regulatory control at ISL facnlltles and
. the regulatory posrtlon of what constttutes 11e. (2) byproduct materlal at ISL facmtles

3. Note that lf the Commlsslon approves a rulemaklng plan fora new Part 41 (SECY 99-011),
the changes in items 1and 2 above would be cadifi ed as part of that rulemaklng,

4. Agree to the staff’s publlcatlon of the fi nal SRP for ISL facxllty llcense appllcatlons which
. _|ncludes the current staff practices of revnewnng ground-water act1v1t|es at ISLs and the -
approach outlmed in Optlon 1, for useiin Ilcensmg reviews untll the rulemaklng for the new
Part 41 (SECY 99—01 1) has been completed '

5. Provrde dlrectlon on whether staff should pursue development of an MOU with EPA or the
' EPA authonzed States to formalize: the basrs on which NRC would withdraw from actlve
regulatlon of the ground water at lSL faculltles and :

6. Provrde dlrectlon for staff to |n|t|ate coordlnatlon with the Agreement States if the legislative. . -
alternatlve is pursued under Optlon 4, or if NRC's oplnlon of its authonty is changed under -
Option 3 :
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The Office of the General Counsel has reviewed this Commission Paper and has no legal
objectlons The Office of the Chief Financial Off' icer has reviewed this paper for resource
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In-Situ Leach Uranium Mining
1.0 Background

"The technrques of in- srtu leach (ISL) uranrum mining were developed in the 1970s as the
demand for uranium decllned As uranium prrces fell, it became, clear that more cost-efficient
mining techniques had to be developed for uranium mining companles to remain profrtable ina
less certain market. In comparison to conventional mining technrques (e.g., open pit mrnlng or
underground stope mining), ISL mining allows the recovery of uranium: from lower grade-ores at a
cheaper cost, while requiring fewer operatronal personnel -

However not aII types of uranrum deposrts are amenable to mining. byt the ISL technique: Thrs
method works best with uranium deposits which have been. concentrated. rnto roli-front: deposrts
(Figure 1). The extent to which in-situ |each|ng can be conducted is limited by the surtabrmy of
the local hydrostratigraphy for containing and controllrng mining solutions during the leaching
process.

CONCEPTUAL MODEL OF
U'RANIUM ROLL FRONT DEPOSIT
(After Devoto 19’7 8)

Hema CO:O .

C
Hemat:zo
. Ma.anomo

Figure 1. Conceptual Model of Uranium Roli Front Dep.osit (courtesy of Wyoming Mining Association)



ISL recovery of uranium also offers a number of envrronmental advantages over conventional
mining. methods. Because ISL techniques involve the circulation of local groundwaters (see
followrng drscussron) there is relatively minimal surface dlsturbance associated with this mining
method. Conventional méthods, on.the other hand, ¢an produce a. srgnrfrcant impact on the
environment due to, among other things, the résultant open pits and spoil piles. In addition, the
in-situ method leaves underground aqurfers physrcally intact, rather’ than excavated as in
conventronal operatlons The greatest impact of the ISL extraction method is a temporary effect -
on the quality of the ore zorie groundwater. This |mpact is termed’ temporary because, in most
rnstances the groundwater can be restored to appropnate standards

20 The ln-Situ Leach Proces's

Following exploratory dnllrng to deflne the boundanes of the uranlum ore body(res) lrcensees drill
a number of injection and production wells across the mining area (Frgure 2).  These wells can '
be arranged inany ofa number of geometnc patterns dependlng on the ore bodys configuration,
the ore zone aqunfer S permeablllty and the licensee’s preference however most often, wells are
placed in a frve- or seven spot pattern (Flgure 3) In these arrangements a central productron
wells depends on the dlstnbutron of the uranlum within the ore body, but generally, these wells

are spaced approxrmately 50 to 100 feet from one another. During. uranium productron there is a
constant movement of mining solutrons through the aqurfer from the outlyrng mjectron wells tothe
internal recovery wells (see Flgure 3) :

Wellfrelds whrch are composed ,of a number of productron patterns normally are developed and
brought lnto productlon one at a me.. Wellflelds may range from 10 to-j.50 acres in size, and
C her corr spresen 'e'wellfleld.

Figure 2. Wellfield installation. (courtesy of .V_llyomrng_-Mlmng-Assoc_rat_lon e L
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Fzgure 3. Schematic dlagram of a wellfield showing lnjectlon/production well patierns, momtor weHs,
manifold bunldmg, and plpehnes (from NUHEG 1508)



Figure 4. | rces, Inc.

and Wyoming Mining Association) -

For each wellfield, Ircensees are requrred to drrll monrtor wells WhICh are screened in (i.e., open
to) the ore zone. aqurfer as well as in’ aqurfers above and below the ore. zone, if such aqun‘ers
exist. These monitor wells surround. the wellfield pattern area to detect any. mrnrng solution that
may mlgrate out of the productron zone, either vertically-and honzontally in a properly: desrgned'
and operated system, these “excursions” of ISL solutions should be rare due to the confining
layers above and below: the ore Zone and the continual movement of the mrmng solutron toward
centrally-located recovery wells.

'The actual Ieachrng process (Frgure 5) tnvotves the crrculatron ‘of the.ore zone groundwater
to-which hcensees may add oxygen, hydrogen peroxrde carbon dioxide, and carbonate or- .
blcarbonate Thrs solution, known as “Irxrvrant is pumped down the rnjectron wells into the
"mmeralrzed zones- where it dlssolves uranium trom the host sandstone formation. The. resultrng
: uranrum bearrng solutron ( pregnant ||x|vrant”) mrgrates through the pore spaces found in the

is transferred by plpelrne(s) to a processrng plant (erther the marn facrltty or a satelhte facmty)
where the uranium is extracted. The now-barren Ieachrng solutron is recharged and returned to
the productlon wellfreld where the process of uranrum leachrng contlnues '

Uranlum concentratrons in the pregnant lewlant from. lndlvrdual productron wells can exceed _
100 mg/L. However, during mining, in addition. to uranium, the ore zone groundwater becomes
enriched with other minerals assocrated with the ore. Expenence lndlcates that concentrattons of
trace metals such as arsenic, selenrum vanadium, ifon, manganese, and radrum may become
elevated durlng the leachlng process Followrng the completlon of uranium recoveryin a.

'partrcular mining area, licénsees are requrred to restore the affected groundwater to approprrate" o

standards, either pre- operatronal baseline conditions or pre-mlnrng class-of-use ||mrts
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-section illustrating ore-zone geology and lixiviant migration from an injection

well to a production well. (from NUREG-1508)

Figure 5. Schematic cross



In the processing plant (see Flgure 6) the pregnant lixiviant is stored elther in a surge tank.or -
pumped directly into a series of ion exchange (IX) columns. Within the columns, the uranium is
adsorbed by ion exchange onto resin beads. As the resin becomes’ saturated with-Granium, the
IX column is taken off-line for the elution circuit. In this circuit , which can take place W|th|n the IX
column orina separate elution tank, the uranium’ is eluted, or stnpped from the resin by the
passage ofa strong chloridé solution through the beads. " If elution occurs in a tank, the resin
beads are replaced in the IX column following: this process for reuse: The resultlng concentrated
uranium solution. (also known as pregnant eluant”), with uranium cencentrations on.the order of
approximately 20,000 mg/L, is then transferred to a holdmg tank ‘ :

When a suﬁrcrent volume of pregnant eluant is in storage the final: precrprtatron and dryrng
process can begin. The uranium is precipitated from the pregnant eluant by the addrtron of
hydrochiloric acid, sodium hydroxrde and hydrogen peroxrde The resultrng product is a uranrum
slurry that is. approxrmately one- half water ' :

ifata satelhte facrhty this product can be shipped erther
as a slurry or a wet cake to the main facility for final
drying and packaglng At the main processing plant; the
slurry is dewatered usrng filter presses and then dried on-
site using oil-fired, vacuum driers. The final product,
known. as yellowcake (Figure 6), is. packed and sealed ln
55 gallon drums prror o shrpment off- site.

This uranrum productron cycle (Figure 7) contrnues untrl
the ore: zone is depleted toa pornt at which economic o
recovery is no longer feasible. ‘At this point, the - Figure
processes of groundwater restoration and wellfield ready fo te
decommrssronmg begin. Mining, Inc. a“d Wy°m“"9 ,

3.:_0_ Groundwater Ftestoration

- After ore extractron is complete in a wellfield, the llcensee will begin groundwater restoratron in

~ the: uranlum-depleted ore zone, wrth the intent of reducrng the concentration of mobilized
constrtuents remaining i the- groundwater The primary- goal of restoratlon whrch is specrfred by
license condrtlon is usually to.return the aﬁected groundwater qualrty ona wellfreld average, to
pre-operatronal baselrne condrtrons Ifit is determrned that a return to the- pre- operatronal
baseline conditions is not reasonably achrevable usrng best: practlcable technology, a secondary
goal.is to return: the groundwater qualrty to a.usé consistent for which the water. was suitable pnor
to the ISL operatrons ‘based on the relevant State class of-use standards

i

31 _ Establrshrn_’_”Pre-o "eratronal-Baselrne’Water Oualr

| -Prror to mrnlng in each wellfreld lrcensees are requrred to collect baselrne groundwater qualrty
data. These data aré collected at a minimum density specified in the license or approved license
application for the purposes of establrshrng the post-mining restoration standards for the
wellfield. _
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Figure 7. Schematic flow diagram of the in-situ leach uranium recovery process. (from NUREG-1508) .



In the past, the llcensees were required to submit the collected data and proposed restoration
standards for NRC approval. However, with the move towards performance -based licenses,
NRC has ceded the responsibility for reviewing the baseline groundwater data and establlshlng
wellfield restoration standards to the licensees. NRC reviews a licensee’s data and restoration
standards during site inspections to ensure that approved methods for conducting the samipling
and the associated determinations have been followed

3.2 Groundwater Restoratlon Methodoloqy

Licensees conduct groundwater restoration in accordance with an NRC-approved groundwater
restoration plan. Based on experience gathered during the research and development (R&D)
phase of the project and any commercial restoration, a licensee may implement all or a subset of
the four basi¢ methods for groundwater restoratlon that are identified below. A schematic of the
grouridwater restoration process is shown in Figure 8.

a. Groundwater Transfer

“In this' method; groundwater is recovered from a wellfield that is in the process of starting
production and injected into the wellfield where restoration is commencing. In return,

: groundwater from the wellfield in restoration is recovered and injected into-the wellfield
that will be starting production. The intent of this direct transfer is to lower the constftuent
levels in the wellfield being restored by dlsplacmg water affected by ISL operations with

* baseline quallty pre-operatlcnal groundwater

b. Groundwater. Sweep
In this process water is pumped without injection from the wellfleld This causes an
influx of baseline quality (i.e., unaffected) groundwater fromthe perlmeter of the wellfleld
which “sweeps” the mining- affected portion of the aquifer. This' step also is intended to
draw in the plume of affected water at the edges of the wellfield. Water retrieved in this
‘fashion is not returned to the wellfleld but instead is dlsposed of. through the waste water .
dlsposal system

C. GrcundWater Treatment

This process conS|sts of extractmg water from the ore zone, treatlng itto |mprove the
water quality and elther re-lnjectlng the cleansed water (the permeate) into the ore zorie
or disposing of it through the waste water disposal system. IX and reverse osmosis (RO)
are the methods used to treat the water, with IX used to remove uranium.” After IX, if the
permeate is re-injected, a reductant is added periodically to the pefmeate to induce, in the
ore zone, the precipitation and immobilization of uranium and other trace elements that
were dlssolved during the extraction process. - e e e
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A portion of the water recovered by this method can be sent to an RO unit. Prior to
treatment by RO, the water is filtered, radium is settled out by treatment with barium
chioride, and the pH is lowered to prevent calcium carbonate from plugging the RO
membranes. Most often, the permeate from the RO unit is re-injected or, it can be
dlsposed of like the concentrated brine that is also produced, through the waste water
disposal system. .

d.  Welliield Recirculation

Following completion of all or some of the methods above, the treated groundwater is '
recirculated through the ore zone, by pumping from production wells and re-injecting the
recovered solutions mto the injection wells, in an attempt to homogenlze the groundwater.

Upon the completion of restoration in a wellfield, the licensee normally will implement a.
groundwater stabilization monitoring program in which particular wells are sampled and the
samples analyzed at a specified frequency for a period of six months. [f all the samples show '
that restoration values for all wells are maintained during this period, the licensee will consider
restoration complete and will request of NRC and the appropriate State agency that the wellfield
be declared restored. If water quality is not stabilized, further restoration work may be required.

4.0 Generation and Management of Wastes

4.1 Gaseous Effluents

Air emissions from operations will be primarily in the form of radon-222. Radon-222 is present in
the orebody and is formed by the decay of radium-226. The radon dissolves in the lixiviant as

it travels through the orebody to production wells, and when the lixiviant is processed at the
surface, radon is released from solution. Radon can poténtially be released to the environment
either from the wellfields or the processing plant. While injection wells are generally closed and-
pressurized, they are periodically vented and radon-222 is released. At the processing facility,
radon-222 normally is vented from recovery surge tanks. and the 1X columns into a manifold and
emltted to the atmosphere outside the plant via an induced draft fan. :

LJcensees may employ yellowcake drlers that operate under negative pressure. Wrth these types
of driers, there are no partlculate emissions, because (1) particulates are controlled by bag filters
. and (2) moisture-laden air is recirculated through a closed-loop condenser where water
condenses and entralns any remarmng partlculates

FmaHy, there will be small quantmes of gases, such as COZ and 0O,, released from gas traps on
the injection well pipelines. |

Licensees are required to sample for specific radionuclides at various Iocatlons surroundlng the

~ site. The results of this sampling are submitted to. NRC on a semiannual basus in accordance
with the requirements of 10 CFR40.65. ~ -~ =~ "~ o o

10 .




4.2 Liquid Wastes

Liquid wastes from operations are generated from three sources: (1) weilfield development,

(2) processing plant operations, and (3) groundwater restoration activities. NRC requires
licensees to return all liquid effluents from process buildings and other process waste streams,
with the exception of sanitary wastes, to the process circuit, or to dispose of the effluents through
any of the NRC-approved waste disposal options. Possible NRC-approved options for the
disposal of liquid wastes include: (1) solar evaporation ponds, (2) land apphcatlon or (3) deep
well injection.

a. Solar Evaporation Ponds

The purpose of retention ponds is to store wastewater until treatment promote
evaporative loss of water which cannot be discharged to the environment, and maintain
controi of source and 11e.(2) by-product material found in the liquid effluents from
solution mining. Above-grade impoundments are designed and constructed to meet
specifications in NRC Regulatory Guide 3.11, “Design, Construction, and Inspection of
Embankment Retention Systems for Uramum Mills” (NRC, 1977a). Licensees are
required by license condition to perform and document inspections of the pond
embankments, fences, and liners, as well as measurements of pond freeboard and
checks of the leak detectlon system. .

NRC requires licensees to maintain adequate freeboards in the evaporation ponds.
These freeboard limits are designed to allow the evaporations ponds to accommodate a
de5|gn preCIplta'uon event and- associated wind-generated wave with an appropriate
-engineering safety factor. Additionally, licensees are required to maintain sufficient
reserve capacity in the evaporat:on pond system to allow the transfer of one pond’s
contents to the other ponds i in the event of a leak in any single pond

The ponds are designed with double synthetlc liners and a leak detection system.
consisting-of underdrains which connect to leak detection standpipes.’ As part of the
pond inspection program, licensees commit to analyzing water contained in the -
standplpes for leak indicator parameters any time a specified level or more-of fluid is
present. in the event of a leak verification, licensees are required by license condition to
.take specific actions, mcludlng notification of NRC.

b. Land Appl_[catlon of Treated Water

At some sites, liquid wastes generated as part of the ISL process are disposed of via land -
application (Flgure 9). This involves the use of irrigation spigots to distribute these

wastes actoss a desngnated region within the licensee’s permit area. Typically, the

wastes disposed of in this manner are those derived from the construction and
development of wells at the project and from wellfield restoration activities (e.g., water

~ treated by reverse osmosts) The irrigation sites may be designed with.small berms to .

ensure that the fiuids remain within the designated |rr|gat|on area and with fences to
restrict Ilvestock from grazing in these areas. :

As part of a proposal to use land application as a disposal option, licensees analyze the
pro;ected exposures and health risks assoc:ated w:th the radioactive constituents that

11




- Figure 9. Land apphcatron at Power Resources, Inc. s'nghIand Uranlum Pro;ect -
' (courtesy of PRI ‘and W yomlng Mining Assocratlon)

. may reach the food cham pamcularly through crops and vegetation. The estimated

doses should be ALARA and within the dose limits of 10 CFR 20.1301. Licensees
conduct periodic soil surveys to verify that contaminant levels in the soil do not exceed
projected levels. Licensees also are required to obtain the appropriate State and Federal
agency permits and to comply with the NRC regulatory provisions for sﬂe
decommlssmmng

Deep Weli_ Injection

Licensees may dispose of some process fluids generated during operations via a deep
disposal well. Fluids disposed in this manner typically are derived from two sources: the
production bleed and the eluant bleed. The injection stream typically consists of a
. sodium-chloride brine, high-in total dissolved solids, with significant amounts of sulfate

_ and the radionuclides uranium:and.radium-226.. Licensees may . add scale.and corrosion .
inhibitors to prevent fouling of the injection weli:

The construction and operatlon of these weIIs are conducted under a State permit, while
NRC approves the fluids to be disposed by this method using the criteria under 10 CFR
20.2002. Important in the approval of this’ dlsposal method is a determination that (1) the
aquifer into which the fluids are to be injected is unsuitabie for use as an underground
source of drinking water (USDW) under either Federal or State regulations, and (2) the

_ injection aquifer poses no threat to other USDWs, for example through hydrologic
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connections. In addmon the associated doses must be ALARA and wrthrn the dose limits
“in 10 CFR 20.1301.

4.3 Solrd Wastes

‘Sanitary wastes from the restrooms and lunchroom. will be dlsposed in a State-approved septic
system. Solid wastes generated at the site typically consist of spent resin, empty reagent
containers, miscellaneous pipes and fittings, and domestic irash. These wastes will be classified
as contaminated or non-contaminated waste, according to their radrologrcal survey results.

Contaminated solid waste i$ separated into'two categories. The first category is waste which
has some salvage value or can be decontaminated to below unrestricted release limits. This
type of waste may include piping, valves, rnstrumentatron equrpment and any other item that
can be decontaminated. All-decontaminated wastes are inspected and surveyed by the site
radiation safety officer or health physics technician prior to release from the site to ensure that
appropriate decontamination procedures have been observed. Llcensees observe the release
limits for decontaminated materials specified.in NRC Branch Technical Position “Guidelines for
Decontamination of Facilities-and Equipment Prior to Release for Unrestricted Use or
Termination of Licenses for Byproduct, Source, or Special Nuclear Material” (NRC, 1987).

The second category of waste mcludes rtems that have no salvage value and have been |
contaminated during uranium recovery operations. Radrum-contamlnated filters are a common
example of this type of waste. These types of materials are stored in a secure location within the
restricted area until such time as: they can be shipped to a site Ilcensed to accept such waste for
final disposal (Flgure 10)

of contam rnated materrals prror to dlsposal C ourtesy of'Roben Evans, NRC)

Records of equipment and corresponding contamination levels are maintained for all items
released from a site. Any item havrng contamination levels that exceed regulatory limits will be
disposed at a site approved to receive byproduct waste materials, as discussed below.
Transportation of all material to the byproduct disposal facility will be handled in accordance with
the applicable U.S. Department of Transportatron and NRC regulatlons (49 CFR 173.389 and 10
CFR Part 71, respectrvely) - _ ;
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Licensees are required to dispose of 11e.(2) byproduct waste materials at any site authorized by
NRC or an NRC Agreement State to accept such material for disposal. A copy of the licensee’s
agreement with the disposal site is required to maintain onsite for NRC inspection. In the event
" this agreement expires or is terminated, licensees are required to notify NRC within seven days
of the expiration or termination date. A new agreement must be submitted to NRC for approval
within 90 days of expiration or termination, or the licensee will be prohlblted from further lixiviant
injection. _ :

Non-contaminated solid wastes will be collected at the site on a regular basis and disposed
in the nearest sanltary landfill. The waste is surveyed pnor to disposal to ensure that no
contaminated waste is released from the site. .

5.0 Final Site Reclamation and Decommissioning

5.1  Surface Heclamation

Reclamation activities in individual wellfields consist of returnmg disturbed lands to their
pre-mining use. Allinjection, production, and monitor wells are plugged and abandoned prior to
“ final closure of the site and after the groundwater restoration has been successfully completed.
After the wells are plugged with an approved abandonment mud, a hole is dug around the well
and, at a minimum, the top meter. (3 ft) of casmg is removed F-"nally, the hole is backfilled and
the surface is re-vegetated _

In decommlssmnmg wellfields, the licensee frrst will remove surface equipment, such as injection
- and production feed lines, electncal conduits, well boxes, and wellhead equipment. Some
wellhead equipment, such.as valves, meters, or cantrol fixtures, is salvaged. All buried wellfield
piping is removed. Piping that is not reusable is considered contaminated and is disposed at a
licensed byproduct materlal waste drsposal site.

The plant site and. solar evaporation pond areas will- experlence more disturbance than the '
:welmeld areas. The plant-and pond areas. will be reclaimed in a fashion.similar to the wellfield
-areas after groundwater restoration has been successfully completed Treatment and disposal of
pond water will depend on its chemiical and radiological characteristics at the time of
decommissioning. Pond sludges and sediments will be. removed from the evaporation ponds
and loaded into dump trucks or drums for disposal at the licensed byproduct material disposal
site. The pond liners will then be cleaned to the degree possible.- If, after Cleaning, they are
below the surface contamination limits, the liners will be released to an unrestricted area. If
contamination limits are exceeded, pond liners will be cut into strips and. transported to the
byproduct disposal site. Materials in the leak detection system will be excavated and surveyed
for contamination. |f the leak detectlon system is not contarninated, it will be released for
unrestricted use; otherwise, it will be dlsposed at the byproduct matenal dlsposal site.

Sorl may be compacted in some areas from the dnlhng -and maintenance traffic. Well closure will

also involve some surface disturbance immediately- surrounding each well...The non-vegetated or...._......

disturbed areas, mcludlng roads, will be either plowed or disced.to aerate the soil. Soil from the
wellfields and berieath the evaporation ponds will be surveyed for contamination, using an
appropriately spaced grid with'spot checks around Irkely areas. of contamination. Any soils -
contaminated in excess of the limits defined in Appendix A to 10 CFR Part 40, will be removed

and transported to a licensed byproduct material drsposal srte Excess soil from the built-up plant
base and pond embankments will be returned to the ponds as fill. Followrng this, land surface

. contours will be re-established. A final soil survey will be conducted on areas prepared for '
surface reclamation on a grid spacing adequate to conflrm cleanup to applicable standards
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Following soil contouring and surface reclamation, topsoil will be replaced on all areas disturbed
by the processing plant and the evaporation ponds. A grass seed mixture and fertilizer will then
be spread. A period of one to two years will be required to establish a suitable grass cover.
During this time, fences will be maintained to keep livestock off the area and away from new
vegetation. After that:time, drsturbed land may be returned to their pre-mining use.

Reusable equipment will be segregated from worn-out or scrap items. Both categories of
materials will be cleaned and temporarily stored onsite prior to final disposal. Cleaned refuse
may be disposed in sanitary landfills, while contaminated matenals will be disposed at a licensed
byproduct material- dlsposal facility.

5. 2 - Plant Site Decommrssronrnq

After the equrpment burldrng piping, and assocrated support facrlltres have been removed from
the wellfield area, a gamma survey.-will be conducted over the same wellfield grid that was
-surveyed prior to operation. The gamma survey results will be compared with those determined
prior to operations. Soil samples will then be obtained from locations that display elevated
gamma readings, and the samples will be analyzed for their natural uranium and Ra-226 content.
Based upon the results, contaminated soil will be removed and shipped to a byproduct material

~ disposal site. The gamma survey and soil sampling results will be used as a data base to assure
that the srte is radiologically safe for unrestncted use.

The plant area will be comprised of compacted earth, some surface covering material, a cement.
foundation, and the building. Once the building and cement pads have been removed, a gamma
survey will be made of the compacted area. Any areas with elevated gamma readings will be
'sampled for radium and natural uranium to determine if contaminated soils must be removed.
The compacted area will then be recontoured, with excess soil- placed in the pond pits, and the
topsoil replaced. A final gamma survey will be performed and the results compared with the pre-
: operatronal survey results.

Reclamatron and limited. decommlssronrng will represent interim steps that are necessary prior to
the final decommissioning of the site. To assure that final ‘decommissioning is adequate to
return the site to unrestricted use, licensees are required, by license condition, to submit a final
detailed decommissioning plan for NRC review and approval- at least 12 months prior to the
planned final shutdown of mining operatrons

Currently, in accordance with Criterion 9 of 10 CFR 40, Appendix A, licensees are required to

- maintain an NRC-approved financial surety arrangement’ adequate to cover the estimated costs, -
if accomphshed by a third party, for completion of the NRC-approved site closure plan including:
above-ground decommissioning and decontarmination, the cost of offsite disposal of radioactive
solid process or evaporation pond residues, and- ground-water restoration. chensees are

- required to update these costs on an annual basis and to provide the revised surety amount to
NRC for approval. Along with each proposed revision or annual update, licensees-aiso are

“réquired to submit supporting documentation showmg a breakdown-of ttie costs -and the basis for-- - -« -

- the cost estimates with adjustments for inflation, maintenance of a minimum 15 pércent
contingency, changes in engineering plans, activities performed, and any other conditions

affecting estimated costs for site closure. -Any changes in the extent of NRC regulation of ISL

facrlmes likely would require modlflcahons to the extent of surety coverage for these facilities.
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October 20, 1998

TO: Carl J. Paperlello Dlrector :
Office of Nuclear Material Safety and Safeguards

SUBJECT: DIFFERING PROFESSIONAL VIEW CONCERNING NUCLEAR REGULATORY
COMMISSION REGULATION OF LIQUID EFFLUENTS FROM IN SITU LEACH
URANIUM EXTRACTION FAClLlTIES

Please find attached my professional view on Nuclear Regulatory Commission (NRC) regulation
of liquid effluents from in situ leach uranium extraction facilities. Contrary to current'and -
proposed staff practice, | believe that the liquid effluent from in situ leach uranium extraction
facilities should be considered as 11e.(2) byproduct material. | am opposed to the current staff
practice whereby some liquid efﬂuent releases are regulated by the NRC while some are not. |
am also opposed toa proposed staff alternatlve whereby the NRC would relinguish all

" regulatory authonty over liquid effluent releases. | am aware that the staff is preparing a
Commission Paper on this subject which includes the staff's proposed alternative.” Since this
professional view also differs with current staff practice, | request that this professmnal view be
considered by the agency, even if the staff withdraws or delays submittal of the Commission
Paper.

-:I am also aware that the staff is prepanng a Commrssron Paper recommending that NRC
remove itself from the review of groundwater protection at in situ leach facilities by relying on
the Environmental Protectron Agency Underground Injection Control Program. My professional
view on hqwd effluents would be the same wether or not the NRC relied on the Environmental
Protectlon Agency Underground Injectlon Control Program

Should the agency so desire | ‘hereby grant my permrssron to place in the public document file
this differing professional view and to identify me as the author. If you have any questions, |
can be reached at (301) 41 5—6630 As the staff member assigned with the task of preparing the

Draft and Final “Standard Review Plans for /n Situ Leach Uranium Extraction Facilities”, | would
like to thank you for this opportunity to express my viewpoint on this issue.

William H. Ford
Hydrogeologist
Uranium Recovery Branch

cc: M. Knapp, NMSS  J. Greeves, DWM M. Weber, DWM ‘
J. Holonich, URB J. Hickey, LLDP J. Park, URB M. Layton, URB

Attachment 2



DIFFERING PR.OFES_SIONAL-VIEW'CONCERNING NRC REGULATI_ON OF IN SITU LEACH
' URANIUM EXTRACTION IMPOUNDMENTS

SUBMITTED BY WILLIAM H FORD .
HYDROGEOLOGIST, URANIUM RECOVERY BRANCH
OCTOBER 20, 1998

SUMMARY OF EXISTING AND PROPOSED STAFF VIEWS AND PROFESSIONAL VIEW _

Contrary to current and proposed staff practice, | belleve that the liquid effluent from in situ
leach uranium extraction facilities should be con5|dered as 11e.(2) byproduct material. 1am -
opposed to the current staff practice whereby some liquid effluent’ releases are. regulated by the
NRC while some are not. | am also opposed to a proposed staff alternatlve whereby the NRC
would relmqursh all regulatory authorlty over I|qu1d efﬂuent releases :

Uranium in situ Ieach facrlltles produce uranium by using wells to cwculate water containing

chemicals which mobilize and transport uranium and other chemical constl_tu_ents through an

aquifer. When the water is pumped to the surface the uranium recovery plant removes the -

" uranium prior to returning the water to the aquifer. When uranium extraction activities in a well

-field are no longer economically viable the groundwater quality jn the aqurfer is restored At
in situ leach facilities, liquid waste streams originate from (1) the uranium recovery plant (2).
aqulfer restoratlon activities, and (3) the productlon bleed from the well fi eld. The productlon
bleed consrsts of groundwater extracted from the aqurfer during the uranium recovery
operations in excess of injected water and is used to maintain a net groundwater inflow into the .
uranium extractlon zone. At in situ leach facilities, management of liquid waste has involved
such drsposal practices as release to surface waters evaporatron from lined |mpoundments
land application; and deep well injection. :

DESCRIPTION OF PROFESSIONAL VIEW AND DIFFERENCES WITH STAFF VIEWS

Hrstoncally the NRC has held that all liquid effluents from in situ leach facrlrtles are 11e )
byproduct material. The NRC followed this approach unt|l 1995 The historic approach has
several advantages

1a.. lt-assures that any health, safety, and enwronmental nsks' from the disposal of
impoundment sludges and contaminated equipment will be at acceptable levels. The
disposal of this material in an 11e. (2) disposal site means that, as required by
10 CFR 40 arr water and SOIId releases wrll be kept to acceptable levels

2a. It drscourages onsﬂe disposal and the creation of many small dlsposal sites of

radioactive material; and- encourages srte operators to reduce the volume of radioactive
waste requiring disposal.
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3a.

4a.
5a.

Ba.

7a.

It provides a clear definition of NRC regulatory responsibility in the clean up of
contaminated soil, equment impoundment sludge and in the regulation of emissions
from 11e.(2) facnlltles

it provrdes a strong guarantee that there w1l| be a locatlon to dispose of contammated
material from the uranium recovery process

It is internally consistent with previous Office of General Council written decisions about _

‘NRC regulatory responsibility over 11e.(2)-bypr_odt.ict material facilities.

It is consistent with commltments made to the public in enwronmental assessments and
environmental |mpact statements, that contaminated |mpoundment sludges and material
will not be disposed of onsite. ' :

It is one of the reCanmended_approaches identified on page 132 of the National Mining
- Association White Paper titled “Recommendations for a Coordinated Approach to
.Regulatlng the Uranium Recovery Industry® which was presented before the

Commlssron on June 17, 1998 (Attachment A).

Efﬂuent produced by the uramum recovery plant and by the productron bleed is. def ned as the

“process bleed”. Since 1995, the NRC staff have considered the process bleed to be 11e.(2)
byproduct material, while the liquid efﬂuent produced by groundwater restoratlon activities is
not. This effluent is defi ned as naturally occurring radioactive material or technologically
enhanced radloactlve material. Therefore, NRC does not license this material.

Current staff practlce has several disadvantages

1b.

2b.

The justifi catlon for def nmg groundwater undergomg restoratlon as non 11e (2)
byproduct material is weak. This is because the groundwater was dlrectly contaminated
by an 11e.(2) process that was-used to extract uranium and because in the early phases
of groundwater restoration; uranium is extracted to supplement the production of

uranium by the recovery plant

Def nlng groundwater undergomg restoratlon as non 11e. (2) byproduct matenal has the
potential to weaken NRC regulatory authority. over liquid, air, and solid emissions from
11€.(2) facilities and the decommlssmmng and cleanup of those facmtles For example,
this approach sets the precedent that contamination caused by an 11e. (2) facmty does
not fall within the regulatory le’lSdlCtIOn of the NRC (Attachment B) Thls means that
other emissions or areas contaminated by 11e.(2) facilities will be. lncreasmgly

- vulnerable to challenges’ that stich contamination is outside the NRCs aithority. For "~~~ =~

example, the present approach defines groundwater undergomg restoration as non

- 11e.(2) byproduct material. This is.in turn quite naturally calls into questlon NRCs

regulatory authority to require restoration of the groundwater Alternatlvely, if
groundwater contaminated by 11e.(2) site activities.is not considered to be under NRCs
regulatory authority, then how can contaminated equipment, soil, and other materials

_contamlnated by 11e.(2) facnhty activities fall within NRCs jurisdiction?
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3b.

t4bf '

5b.

Current staff practice is creating disagreements between licensees and the NRC over
NRCs regulatory authority at in situ leach facilities. To comply with the current practice
an accurate determination (supported by acceptable documentation) of the origin of the
waste water placed in an impoundment is important because the origin of the water
determines the regulatory responsibility for the lmpoundment and the final disposal of
the impoundment matenal (Attachment B).

Solid waste from |mpoundment_s that held only processing. water are 11e.(2) byproduct
material. However, solid waste from impoundments that held only water from
groundwater restoration activities are not under NRCs regulatory authority.

Solid waste from impoundments that held a mixture of process waste water and water
from groundwater restoration actrvntles is considered 11e.(2) byproduct material if
process waste water was the predominant source of water in the. impoundment.
Whereas, if the predominant source of water in the lmpoundment was water from
groundwater restoration activities, it will not be regulated by the NRC as 11e.(2)
byproduct material. ‘If a licensee wants to exercise this optlon the current staff practice
requires the NRC staff to consult with the Comm|ssmn Since, most of the solid
waste sent to |mpoundments at in situ leach facilities is from groundwater restoration
activities, use of this approach will probably classify most of the |mpoundment solid
waste as non 11e.(2) byproduct material. _

Impoundments contamxng only process waste water or a mixture of process waste water

- and water from groundwater restoration activities, must be designed, operated, and

decommissioned in accordance with 10 CFR Part 40, Appendix A, whereas
impoundments containing only water from groundwater restoration activities do not.

The same logic of regulatory authonty based on the pedigree of the waste water applies
to land application of waste, deep well injection of waste contammated plant equnpment
and soﬂs contamlnated from spllls and leaks. - :

This will create dlsagreements between llcensees the NRC and the public, over what
the NRC regulates. ‘It may aiso-force licensees to be burdened with increased paper -

- work to justify the regulatory pedlgree of an area of contamlnated soil, a piece of

contaminated equnpment or impoundment sohd waste. Furthermore it may also
encourage | flicensees to implement inefficient plant.and well-field designs solely fo
maintain the regulatory pedigree of plant equipment and processes (i.e. separate
pipelines, land application facmtles lmpoundments etc.).

State governments may also be encouraged to regulate 11e. (2) disposal faculltles
Commingled waste generated:from or. largely from groundwater restoration activities--
may have already been sent to 11e.(2) disposal sites. This means that States may view
those sites to be a mixed waste site containing 11e.(2) byproduct material and naturally
occurring radioactive material or technologically enhanced radloactlve matenal and
therefore subject to State regulation.

Health, safety, and environmen_tal risks will be increased by encouraging'onsite-d_isposal
and the creation of many small disposal sites of radioactive material. Most of the
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6b.

7b.

8b.

radionuclide contamination (radium, uranium, thorium, and lead-210) will be generated
by groundwater restoration liquid waste streams. Onsite disposal has the potential to
create many small disposal sites; which could cause future heaith and safety- issues
similar to the vicinity properties assocrated with the Tltle l program (clean up of former
Atomic Energy Commission uranium extractlon sntes) - _

Alternatively, it is also possible that current staff practlce will make it very difficult for

- some licensees to locate disposal sites that will accept contaminated material. Existing

11e.(2) disposal sites may demand detailed documentation of the regulatory pedigree of
the material before they would’ accept contaminated equment and material from an

in situ leach facility: Alternatlvely, any sites that take only naturally occurrlng radioactive
material or technologically enhanced radloactlve material may demand the same
documentatlon to prevent the lntroductlon of 11e.(2) byproduct matenal into their
operatlons Finally, States have awarded permits and licenses on the understanding
that in situ leach facilities will not dispose of contaminated-equipment and material

_onsite. If States continue to enforce these commltments llcensees may not have a
place to dlspose of their contaminated matenal

_ The current staff practice: was cntrcnzed as bemg |llog|cal lnconsl'stent and unpredictable

by the National Mining Association in their White Paper titled “Recommendations for a
Coordinated Approach to Regulating the Uranium: Recovery Industry” (on page 132 of

_ Attachment A, presented before the Commnssnon on June 17 1998)

It is llkely that the onglnal objectlve of the current staff practlce wnll not be achieved and
is unworthy of the manpower and cost that wrll be requiired of the. NRC and the

Jlicensees to |mplement Itis my understandmg that this approach was developed to

provide licensees regulatory relief to dlscharge efﬂuents to surface water. (page A-1, and

~ Tables' A1 and. A2 of the- April, 1995, “Staff Techmcal Position on Efﬂuent Disposal at

Llcensed Uranium Recovery Facilities” (Attachment C). However; licensees have
reported (Attachment D) that the U.S. Environmental Protection Agency (EPA)
considers all liquid effluents from in situ facilities to surface waters to be’ process waters

- and that EPA, in accordance with 40 CF R 440.34. (Attachment E) does ‘not allow new

in situ. Ieach facilities to dlscharge process waste water to. nawgable waters. -This same
observation.was made by the National Mining Assocnatlon in their White Paper titled
“Recommendatlons for a Coordinated Approach to Regulatlng the Uranium Recovery
lndustry" submitted-before the Commlssmn on June 17, 1998 - (paragraph 1, page 129,
Attachment A). Tomy knowledge no.in situ. leach operators licensed by the NRC
presently dlscharge lqu|d efﬂuents to surface waters.. '

“'NRC staff are conSIdenng another regulatory alternatlve to the regulationof I|qu1d efﬂuent at

in situ leach facilities. At the tlme this professxonal view was wrltten the- altematlve was going
through staff revisions. However it is my. understandlng that the ‘basis of this new alternative is
that the process bleed would no longer be considered as 71e.(2) byproduct material. Thls
means that the design, construction, and operatlon of the surface water lmpoundments would
no longer be subject to NRC regulation. Since this alternative would also eliminate the issue of
the comixing of process and water from groundwater restoratlon activities; it also implies that
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land appllcatron and deep well disposal actlvmes should no longer be subject to NRC
regulation.

This alter_n’ative has several disadvantages.

ic.

2c

3c.

4c.

The Justlt cation for defi nlng the process bleed as non 11e.(2) byproduc':t material is even

weaker. The process bleed at in situ facilities originates from the uranium recovery
plant'and from the production bleed. The production bleed is groundwater extracted

- from the aquifer. during the uranium recovery operation to. maintain a net groundwater

inflow into the recovery.zone. This bleed is used to control the 11e.(2) byproduct
matenal process so that groundwater contamlnatlon does not leave the area of uranium
extractron in the aquifer. ‘Furthermore, before the-bleed is pumped to lmpoundments or
some other method of dlsposal the uranium contained in the bleed is. removed as part
of the routine process of uranium extraction. Therefore both bleeds are a direct resuit
of uranium extractlon activities.

It has also been argued among the staff that the productron bleed makes up the major
portion of the process bleed. However, depending of the facility the percentage of
productlon bleed varies from a small to a signifi cant amount “This difference may simply '
reflect how the partlcular facility chooses to classify it's bleeds 'For example; in those
facilities where the production bleed is reported to be a large, the facility pumps most of
its plant discharge into the pipes that return the water to the well field. It then removes
the. productlon bleed from those same pipes so that on paper it appears that onlya
small part of the process bleed is from the plant: In any case, it séems veéry difficult to
argue that both the plant-and production bleeds do not onglnate from an 11e (2) facmty
actlvely engaged in the processrng of uranlum Lo _

Defi ining the process bleed as non 11e (2) byproduct matenal has an even greater

: potentral to.weaken NRC regulatory authority over liquid, air, and solid emissions from-

11e.(2). facllltles and the' decommlssmnlng and cleanup of those facilities. With one
exception, all the arguments apply to this alternative as prevrously discussed under

_paragraph “2b”. The inclusion of the process bleed as non 11e.(2) byproduct material
" makes'an even stronger case that the NRCs regulatory authorrty does not apply to
: dlscharges from 11e.(2) byproduct facmtles _

ThlS alternatlve may create dlsagreements between Ircensees and the NRC over NRCs.
regulatory authority at in situ leach facilities. Using. this_alternative, the. regulatory
pedrgree of the water would' still be important in defining NRC regulatory authority over
contamlnated plant equ1pment and soils contamlnated from Spl"S and leaks

State governments may be encouraged to. regulate 11e, (2) disposal facrlltles Non '
11e.(2) byproduct material has already been sent to 11e.(2) disposal sites: This- may
mean that.States may view the 11e.(2) disposal site as a mixed waste site containing
11e. (2) byproduct matenal and naturally occurring radioactive material or technologically
enhanced radioactive material and therefore subject to State regulatlon
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" 5c.

6¢.

7c;

‘8c.

Health, safety, and environmental risks will be increased by onsite disposal and the
creation of many small disposal sites of radioactive material (see discussion for
paragraph “8b”).

It may be difficult for some llcensees fo locate dlsposal SItes that wnll accept
contaminated matenal (see dlscussmn for paragraph “6b")

The onglnal motivation for this alternatlve is not worth the manpower and cost to
implement that will be required of the NRC and licensees. It is' my understanding that

this alternative is being developed to eliminate the need to conduct:*dam safety”

inspections by NRC staff. .However, it is also my understandlng that there are only two
in situ leach facilities with impoundments that require inspection-and that: these facilities

- would be inspected once every three’ years (each mspectton is estimated to take one

day).

This alternative contains many of the criticisms made by the National Mining Association
in their White Paper titled “Recommendatlons for-a Coordinated Approach to Regulating

‘the -Uranium Recovery Industry (on pages. 126 to 132, Attachment A, presented to the
) Commission on June 17, 1998). Some of these i lssues are ldentlf ed in paragraphs “8b
"4, and 6c of this posutlon paper : -

Assessment of Consequences Should P.osition- Not Be. Adopted.By Ag'ency

Contrary to current and proposed staff practice, | belleve that the |quld effluent from in situ
" leach-uranium extraction facilities shouild be: considered as-11e.(2) byproduct material.. | am

' _opposed to the current staff practice whereby some liguid effluent releases are regulated by the

NRC while some are not | am also opposed to a proposed staff alternative; whereby the NRC
would rellnqmsh all regulatory authonty over liquid-effluent releases The current staff practice
‘and.the’ proposed alternative would require licensee's and the NRC to spend increased
resources caused by dlsagreements over regulatory. authority and locatlng acceptable waste
dlsposal sites. They.also (1) weaken NRC authonty over the regulation of 11e.(2) byproduct
material sites in general and (2)- encourage ‘State governments to: extend their regulatory control
to 11e.(2) byproduct disposal sites. Both approaches increase health safety, and

- environmental risks by encouraging onsite disposal and the creatlon of many smail dlsposal
sites of radioactive material. In my view, the.economic costs to the government and industry;
as well as the long’ term risks to public health and safety, make the current. staff practlce and

proposed alternatlve unsu1table
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an ISL facility, EPA's UIC program satisfies "NRC concerns about the safety of subsurface
injection (i.e., well construction, geology, groundwater, etc.)."2% NMA.agrees fully with this
view, but fails to see why it is not equally applicable to injection and production wells at ISL

wellfields. -
D. NRC'sLiquid Effluent Guidance

As a practical matter, NRC staff's misapplication and misuse of the AEA jurisdictional
definitions has put ISL licensees in an awkward position. This @s particularly troubleéome in the

 comtext of handling ISL liquid effluents.
1 Effluent at JSI Facilities |

As described above, typically -:ther_e_ are several tyi)es of liquid effluent produced at an ISi,
wellfield facility. | For example, prbdﬁction bleed is the groundv»;ater. removed from the equifer in- |
excess of water injected te ensure that there is a "p;essﬁre sink" in the o;e body, to prevent -
excursions o(_itside of themmmg Zone, and to inhibit :the. build up.of contaminant_; in-_th_e ore bddy
and mining- fluids. Additibnally, elution and yellowcake'pl.'ecipi-tet_ion activities g‘enerafe
wastewater, as do -restol'at.ion' activities once the wellfield ceases eperatio_n. Fo{' most of ihese :
effluents, liceneees‘have a Qari‘ety of disposal options available, includj,ng land application, sbl_'ar '
_ e;/apoeetion, deei) Well dispo_sal in apprepri_ate caées or discharge to surface water. As a practical |
matter certamof t.he hquld wastes mcludmg pamcularly the bleed and discarded restoration
fluids often are commingled prior to treatment in radium/barium settlement ponds and, thus, any

resulting sludges are commingled as well.

<

£ Slides provided at NRC meeting to discuss public comment on the Draft ISL Standard Review Plan (Februan
23, 1998) [heremaﬁer ISL SRP Shdes]
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2. NRC's Regdireraents for Effluent Disposal
In 1995, NRC staff drafted la-_gu.idance doedment that was inter;ded.'to assist licensees
with their liduid waste dispesal. This document, the "Staff Te_ch_m'ca‘i Position dn Efﬂuent |
Disposal at Licensed Uramum Rec_overy Facilitiesf’ (Efﬂ_uen_t Disposal S'I'P),'z—’ﬂ- provid_esl'that
lic;edsed UR facilities must submit to NRC a site-specific pro_pos'zd.for effluent disposal. This
preposal will be app_roved by NRC if it complies with NRC and EPA requirements_ “For
: example, th:e Effluent Disposal STP..pro_vides that any release of liqujd waste to surface water- ‘
must comply with EPA NPDES ..regu1'ations.- However, b_e’cau.%e NRC staff -m_isundersta'nds the
E?A_requirements,_and because the Commission staff has applied its definitions incodsietenti)',
the Effluent D_isposa_] STP presents some dif_ﬁ_éu_l_ties for UR licensees. As described more fully
_in this se_etion, these _p;dbleihs are most obvious in the context ef- an ISL UR facilit&. NRC Siaff
recently has sought to address some of theée coneerns for ISL operators in its'r'eéponse to
comments on its- Dra.ft ISL Standard Revxew Plan, however thls particular effort fm‘ther shows |

the unpracncahty and unworkablhty of NRC's approach 1o regu.laung ISL fac111t1es

| ‘Asa threshold matter, NRC acknowledges the d1st1nctxon in EPA's NPDES regulanons
between pracess/proa’uctzon wastewaters and mine (restoranon) wastewaters.2% As _ex_p_la_med 1f1
the Effluent Disposal S_TP, NRC_ defines as process/production wadtewater any efﬂuedts that are
_ created during actial UR operations, such as production bleed (groundwater extracted from the
aquifer during recovery operators) and liquid waste from the mill. On theotherhand, mine

(restoration) wastewater includes any water from post operational groundwater sweep and

X Directive DWM 95-01 (Apr. 1995) [hereinafter Effluent Disposal STP].

3 Effluent Disposal STP at 5.



groundwater extracted to restore water quality after production'operation_s have ceased (i.e.,

restoration wastewaters).

‘As'the Comrmssron recognizes, NRC does not license mine restoration wastewater 2%

Rather, if they are _t_o be discharged these mire restoration wastewaters must comply with EPA
'NPDES regulations. On the other hand, the Effluent Disposal STP -provioes that the disposal,of
byproduct mater_ial in effluents (e.g., process/production wastewaters) must comply with NRC
regulations.2¢ Recognizing that process/prodﬁction waters and mi_he restoration w_ast_eWaters
fr_equently are commingled in. the s@e ponds, NRC's Effluent Disposal STP provitied lieerisees
w11h two opt'rons for the release of these liqt'iids 10 surface waters.' First, a licensee rnay |
categorize its wastewater s_trea.ms ﬂowmg into' the pond as either mme wastewater or
'process/productiorl \al_astewate'r. ‘In this situation, if both in'put streams are’ w1th.1n applieable NRC
and EPA NPDES lumts ‘then the resulting rmxture of wastewaters may be released to surface |
waters. 2 Altemanvely, 1f a licensee decides not to categonze and monitor its cornrmngled
efﬂuents by incoming wastewater stream, toe hcensee must shotw that the rmxture in the ponds

comphes with the NRC standards in 10 C.F.R. Part 20 before releasmg the efﬂuents to surface

water.—

ISL SRP Shdes However, the Commission still suggests that it can impose specific license condmons 10
‘remediate anucrpated impacts from these mine wastes. 1d. Presumably, NRC is relying on the * "supplemental
jurisdiction” provided by NEPA As explamed above however NEPA does not prov:de any such supplemental
Jurisdiction.

. 8%

¥

Ed Efﬂuent stposal STP at2. The Effluent Dlsposal STP specrﬁcally referred to 10CFR. Part 20, Subpart K.
ﬂ Efﬂuent Disposal STP at 6.
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One problem with NRC's Effluent Disposal STP is that it conflicts with EPA regulationg.:
expressly prohibitz'ng the releas'e of process/production wasteWaters from any ISL faci.lit'y at
which construction began after December 3, 1982.22 Accordmgly, a dlscharge to surface water
of a mixture of rmne/restoranon and process productlon wastewaters even if it comphes with 10 '.
CFR Part 20 limits (which are more stnngent than EPA NPDES limits), violates EPA NPDES-‘.. 4

regulations.

At a recent public meeﬁng' NRC staff stated that for ISL facilities the éuid_atice contained
in the Effluent Disposal STP will be modified.2¥ At this meeting, NRC staff .e__xpl_ained that, in
response to comments on the Draft ISL Standard Review Plan, the final \tersion of _that docnrnent
will be revised with regard to efﬂu_ent disposal; Speciﬁcally, the final plan will address water
that is stored in radium-barium treatment ponds whict.x' as deecﬁbed abotfe frequently c"ontain
 mixtures of procese/producnon waters and mme/restoratlon waters. Responding t0 concerms of

mine operators that these mixtures would raise chsposal problems NRC has developed a
predammam source” test. Under this standard if the predommant source of efﬂuent in a pond
._ is process water then all of the u‘raste is 11e. (2) byproduct matenal By contrast 1f the

: predommant source is mine water, then all of the waste is subJ.e_ct to st_at_e- mining standards.

The problem with NRC's "predominant source" test is that it will result in miine wastes (a
type of NORM) being sent to tailings piles.” Indeed; under this _t_es_t,‘o_ne could put anything.in‘a

tailings pile so long as 11e.(2) byproduct material "predominates." When one considers NRC's

l

22 40C.FR.§ 440.54(b). For older ISL facilities, the prohibition does not apply. _'

3
o
8

ISL SRP Slides.
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" rationale for the non-] le. ‘2) pohcy descubed in sect;on IV, the "predom.\nant seurce" teﬁ could
p-resem an obstacle to site closure if DOE or the states refuse to ta_ke title to ta1h’ngs pile
N -c.ontaining non-11e. (2) ruaterials because of the potential for ove;lepping j.uri_sd.iction over mxxed
.‘.wastes_. Thus, the "predomiuant -souree" test is another examp]e ofa SIopegap. mea_sure.des_igr_zed
to adc_'ﬁess a cuncem in the short 'terni thet faﬂs to address the fundamental problems withsNRC's

UR program.

F inally, one coneem about NRC's ptedomiuant source test muy haue beeu elimineted by a
recent dec1sxon of the Umted ‘States Court of Appeals for the Nmth Circuit. Thxs concem |
1nvolved EPA's N'PDES regulatlons prohlbmng ISL fac1lmes where: consu'ucnon began after
1982 from dlschargmg process/production water.2¥ Because of _the mixture of
ppocess/proauction water a_ud mine/r_es_toratio_n water in tﬁe ponds, ax;y releases to surface water
woul'd have included proeess/production waters and thus would h.a.ve..vio.léted.EPA's regu-i'ation.
l,In Dawn Mmzng, however, the court held that the CWA does not apply to lle #)) byproduct
| .matenals 6y Specxﬁcally, the court found that 1 le (2) byproduct ‘materials do not fall within that

n263 ThlS bemg the case, process/producnon waters at ISL

statute's deﬁnmon of -"pollutant
-wellﬁelds, which under NRC s current mterpretatmn are 1 le (2) byproduct matenal are not

"poll_uta_nts"‘ and are not within the sc_o"pe of the CWA. Accordx_ngl'y,. EPA's proh___l_bmon on the

discharge of process/production wastewaters may-be irrelevant at I-SL—'fa,c_i}ities:——_—-— e TR

20 ISL SRP Slides.

¥ Waste Action Projecrv Dawn Mining Carp No. 96-96055 1998 US. App. Lexis 4115 at *15 (9th Cir.
Mar. 10, 1998).

X Dawn Mining at *10.



E. Recommendations

- NRC staff’s jurisdtctional approach at ISL wellfields turns a blind e}e to longstandin_g |
statutory and regulatory interpretations regarding licensable source material. The logical
disconnects in the staff's interpretation have produced confusic‘m in the regulated community and -
| result in other unforeseen problems Desplte the conﬂrcts and contradrctrons ansmg ﬁ'om an |

assertron of Junsd1ct10n over ISL wellﬁelds descnbed. in thrs section, NRC staff have been
reluctant to reevaluate its posmon ‘For example the staff has stated that " [t]o contmue the
| dialogue on these i issues is diverting management and staff time."#* However, NMA
res_pectfully submits that it is an unsound regulatory approach for NRC to continue misapplying
the fundam'ental jurisdictional definitions in the AEA: 1o _r'nake-fits ISL program credible, |
consistent, and legally supportable and to provide ISL licenéees with greater certainly as to their

regulatory obligations, the Commission must take a fresh look.

A-S exnlainect aboue .the subsurface activities at ISL facilities do not involve sourc"e
matenal wrthm the scope of NRC's hcensmg Junsdrctton The entire UR operatron below ground
isa rype of mining and therefore 1s beyond the Junsdrctmn of NRC. Moreover, because the ore
in solution generally contains an average of less than 0.05% uranium at_ least until the IX unit,
and most appropriately beyond at the elution "Stage, the solution is exempt frorn-licensing

- requirements.

Even if NRC staff were able to overcome these ob$tacles by essentially ignoring AEA

legislative history regarding mining and NRC's definitions of licensable source materials, it still

%2 NRC Staff Response to Concerns Raised by the National Minih_g.Associ_ation. :
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must present a logical, consistent and predictable regulatory approach. -Under one such an l
approach, if NRC continues to assert that ISL mining really is a type of-pro_cessirig,*ﬂa_en the

underground ore body is like the mill at a copvgptionai facility. This means that. Hee a <.

oo Ient e e aproach to ConiaminaRon and wastes from conventional milling, this
ap_b’roa'ch would avoid the effluent disposal di_fﬁcul_ti_e___s f_ac_'ed by ISL oj_:erators by ensuring that
only 1le.(2) materials are sent to tailings piles. However, moﬁer approach, and th_é better
reaso;ied;gné, is fo;__NRC to égree that it does not have ji;ri_s_di_c;tiqn -over ISL_we_llﬁe’l_d_s until the
pregnant hxmant ata mum_rcaghes thg X buf mére appropﬂateiy_ w_hen it reaches the |
elution stawé ;n the mill. This would mean ,thaf_.pro_duétion b_leed would 'b__é a mining waste, not a
processmg waste and would allow this material to be dlsposed of pursuant to an NPDES permit.
Any sludges resultmg from these efﬂuent streams would qua.hfy for RCRA's Bevill exclusion.
'l'he only 11e.(2) byproduct matenal under tl'us altematlve would be discrete surface wastes from

the producuon of yellowcake after the IX.




Attachment

May 5, 1998 Letter to

Ms. Ruthe E. McBurney, CHP, Director
Division of Licensing, Registration, and Standards
Buureau of Radiation Control
Texas Department of Health

_ (Relevant Text Marked)' :




: UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

‘May 5, 1998

Ms. Ruth E. McBurney, CHP, Director

Division of Licensing, Reglstratlon
and Standards _

Bureau of Radlatlon Control

Texas Department of Health

1100 West 49th St. '

Austln TX 78756 3189

SUBJECT RESPONSE TO MARCH 23, 1998 LETTER TO THE OFFICE OF STATE
' PROGRAMS

IDear Ms McBumey

I am responding to ' your March 23, 1998, letter to Richard L. Bangart Director of the Ofﬂce of

- State Programs, U.S. Nuclear Regulatory Commission (NRC). In that letter, -you requiested
comments and recommendatlons from the NRC on whether the alternative procedures
discussed in the letter are permissible under NRC regulations. The questlons in your letter deal
with either the mlxmg of soil contaminated with 11e. (2) byproduct material, or the dlsposal and
release of matenals generated by the operat|on of ln situ leach facnlltles (lSLs)

In general there is no statute or NRC rule that forblds mlxmg of contamlnated and clean soils to
~ comply with decommlssmnlng cleanup ‘standards.- However, it has'been a long-standing NRC
staff practice to discourage compllance with environmental standards- by dilution with -
uncontamlnated material.  Rather, the NRC staff encourages the cleanup of contamlnatlon to -
appllcable standards As such, in the past, NRC has found that removing soils contaminated
with 11e. (2) byproduct to levels that met the appllcable cleanup standards, and then dlsposmg
of the 11e. (2) byproduct matenal at-asite llcensed fo receive such material was an acceptable

- way of complylng with NRC regulatlons If the- NRC staff were presented with a. proposal to use-
mixing as a method of complylng with appllcable cleanup standards, we would treat it as an

. alternative to the requirements in 10:CFR Part 40, Appendlx A, and would require the. appllcant
- to show that the economic benef t and equivalent protection requnrements speclf ied in the
“lntroductlon to 10 CFR Part 40 Appendlx A, have been met

.- the Wyoming | American Nuclear Corporatlon il talllngs site to meet the' radium standard in
" 10 CFR Part 40, Appendlx A, criterion 6(6). Prior to completmg its.review of the proposal -the -
NRC requested that the Ilcensee apply the methad to a test plot to evaluate the effectiveness of
this approach at the site. Because the appllcant was unable to comply with the radium

standard usmg thls approach the method was never used ' : -

Several years ago the NRC received a proposal to use dlskmg of wmdblown contamlnatlon at o _ /

The answer to your questlons concemlng the dlsposal of Ra-226-contamlnated solls under
holdlng ponds is dependent on the origin of the water placed in the ponds during their
operation. This is also refated to your questlon about what criteria is-appropriate for
determining the classmcatlon of mining waste and 11e.(2) byproduct material. -Essentially, any
waste generated primarily as a result of the extractlon of uranlum from ore is deﬂned as 11e.(2)
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byproduct material, and subject to NRC regulation. This definition does not confer regulatory i
jurisdiction over waste generated from other ISL activities not being conducted prlmanly forthe §
extraction of uranium. :

At ISLs, waste streams originate from either the processes associated primarily with the
extractlon of uranium, or processes associated with other aspects of facility operatlon such as
ground-water réstoration or normal operatlonal support not related to uranium extra' ti n-.' For
that waste generated primarily from the extraction of uranium from the ore, unde_ )
Energy Act, it is by definition 11e. (2) byproduct matenal and thus subject to the requrrements

of Part 40, Appendix A, at NRC-licensed sites. Examples of processes that would fall within

this definition'ificlude the equipment used in the operation ofa well field or processing facility.

On the other hand, wastes from ground-water restoration is not generated pnmanly from the
extraction of uranium, and is considered a mine waste subject to state mining regulatlons at
NRC- licensed sites. It is important to note that at the beginring of ground-water restoration,
ISLs will still extract some uranium from the restoration water. However, the process itself is
being done primarily to restore ground. water, not extract uranium. Therefore it does not meet
the definition of 11e.(2) byproduct material. : '

For the: partlcular issue concernlng the cleanup of Ra 226 contamlnated soﬂ below holdlng
ponds, the source of the effluent placed.in the pond determlnes the regulatory responsnbnlrty At
ISL operations, liquid wastes can be. generated from the. uranlum recovery.plant, from the
production bleed, and from ground-water restoratron activities. Production bieed is ground
‘water extracted from the. aqurfer during the uranium recovery operatlon in excess of injected
water to maintain a net ground-water inflow.into. the recovery zone. Efﬂuent produced by the
uranium recovery plant and by production. bleed is process . wastewater and because itisa
waste stream generated as part of the uranium extraction actnvntles it is: deﬂned as 11e. (2)
'byproduct material. Ground-water effluent is. produced at the end of a uranjium recovery
operation, during restoration of. ground-water quallty in the recovery zone. Efﬂuent produced
dunng ground-water restoration activities is considered to be.“mine wastewater and-is not
considered to be 11e.(2) byproduct material.  This. efﬂuent may be deﬁned._ =as' naturally

" occurring radioactive material or as technologlcally enhanced naturally occumng ' '
radloactlve matenal : - : . :

Any residual pond matenal or contammated sorls below a pond that contalned all or some
process wastewater would contain 11e.(2) byproduct materlal For the case where the holding
~ pond commmgled process wastewater and mine wastewater the NRC staff has taken the
- position that it will view all residual material as 11e (2) byproduct maten if the pon ,'held
predomlnantly process wastewater By domg thls the NRC is workln_
where there is a commingled waste with-no optlon fo_ _ n
llcensees to dispose of all commmgled wastes on site under state_ mmlng _gulatlons ThIS y
_optron would apply to any pond that held commmgled wastewa Irega less of how much was ¥
"'process wastewater. It would require ISL licensees to show that the altematlves prowsnons of
economic bénefit and equivalent protection found in Part 40, Appendlx A, would be met and
the 11e.(2) byproduct material need not meét the requ:rements for long-term stabll'
Appendix A. Licensees would also have to. address the cost-beneﬁt provision in Cntenon 2 of
Part 40, Appendix A, concerning the proliferation of small 11e (2) dlsposal cells, Flnally, the
NRC staff would have to consult with the Commrssron on the need for an exemptlon of thls

easituation” F
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material from other licensing requirements in the Atomic Energy Act of 1954, as amended that
become applicable when such an optionis proposed. For a holding pond that held solely
process wastewater, the residual and soil contamination is by definition solely 11e.(2) byproduct
material, and needs to be reclarmeq by cleanup and disposal in a mill licensed to take the
material or an 11e. (2) disposal cell.:

A third area of questioning from your letter rarsed the issue of dlsposal of contamrnated
materials from ISLs, such as concréte, piping, and pumps. As noted above, if this matenal was
used in the uranium extraction:process, it is by definition 11e. (2) byproduct matenal
" Therefore, ISL licensees must comply with 10 CFR Pait 40, Appendlx A, criterion (2) which
requires the drsposal of this material at a mill licensed to dispose of the. materral or an 11e.(2)
disposal site. Alternatively, the lrcensee could decontaminate the material to meet the NRC
- cleanup criteria for unrestricted release In makmg the decision for unrestricted release, the

NRC staff notes that the 15 pCilg Ra- 226 and 30 pCi/g natural uranium standard referenced in .
the question does not apply to this type of material. Those standards relate to the
contamination of soil. Rather, the standards contained in Table 1 of NRC Regulatory
Guide 8. 30, titled “Health Physics Surveys in Uranium Mills,” for uranium and associated decay
products contamination and the standards contained in Table | of NRC Regulatory Guide 1.86,
titled “Termination of Operating chenses for Nuclear Reactors,” for radium, thorium, or other,
radionuclides are applicable. '

Flnally, | want to address your questron about the reclamation of contamrnated well field soils.
Soils contaminated from spills and leaks of process, wastewater or a mixture of process and
‘mine wastewater are by definition 11e.(2) byproduct material, and would be subject to the
cleanup requirements of Part 40, Appendix A, at NRC-licensed sites. Soil contaminated by
spills and leaks of only mine wastewater do not have to meet the requrrements of Part 40,
Appendrx A, because this waste is vrewed as a mine waste by NRC, and subject to state mining
regulation. However, it is the opinion of NRC staff that well field soils are most likely to become
contaminated from processrng fluids as opposed to mine wastewater.

. =

Similarly, contamlnated plant equrpment that was only used in the restoration of the well fields
is not- consrdered to be subject to NRC regulation. Plant equipment that was used as pan of
uranium extraction operations, or for both uranium extraction and ground-water restoration, is
considered to be subject to NRC regulation because it is 11e.(2) byproduct material: These
drstlnctlons again flow from the definition of 11e.(2) byproduct material given in the Atomic
Energy Act of 1954, as amended, and the fact that the Act excludes mining from regulation by

extraction of uranium, and, therefore, any wastes generated solely from that process is not
defined as 11e. (2) byproduct material. '

It is important to note that the National Mining Association recently submitted a white paper
requesting a review by the Commission of these issues. The results of this review has the
potential to change the information’ presented here

NRC. As noted above, ground-water restoration is not being conducted-primarily forthe--— - —-
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Should’ you have any questlons on this letter, please contact William Ford at (301) 415-6630, or
for specific health physics and decommissioning questions, please contact Duane Schmidt at
(301) 415-8919, or Elaine Brummett at (301) 415- 6606 :

. Sincerely,

Joseph J. Holonich, Chief

Uranium Recovery Branch .

Division of Waste Management

Office of Nuclear Materlal Safety
. and Safeguards -
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determination hinges on the definition of processing and mine water. At in situ leach facilities,
liquid waste streams originate from the uranium recovery plant, from the production bleed, and
from ground water restoration activities. Production bleed is ground water extracted from the
aquifer during the uranium recovery operation in excess of injected water to maintain a net
ground water inflow into the recovery zone. Effiient produced by the uranium- recovery plant
and by production bleed is defined as “process waste water” and is considered to be 11e.(2)
byproduct material, Ground water effluent is produced at the end of a uranium recevery
operation, during restoration of ground water quality in the recovery zone. Effluent produced
during ground water restoration activities is considered to be “mine wastewater,” and as defined
in'40 CFR Part 440, is not.considered to be 11e.(2) byproduct material. This effluent is defined
as naturally occurring radioactive material or technologicaily enhanced naturally occurring
radioactive material. Thereforg, while the NRC may evaluate the envnronmental impact

. associated mine waste water efﬂuent disposal, it does not license this matenal

Specific criteria apphcable to efﬂuent dlsposal of process waste water, mine waste water and a
mixture of the two waters is contained in Appendix D of the Draft Standard Review Plan for
Uranium Extraction License Applications, NUREG-1569. A final version of Appendix D will be
sent to you when the final review plan is pubhshed this spring or early summer. However,
Appendix D does not directly address the issues raised in your letter of well-fi eld soil and

. equipment disposal. For contaminated well-field sonls it is the opmuon of NRC staff that this
material is subject to NRC regulation; because while, it is possible that the contamination could
have occurred from mine (restoratnon) water, it.is more likely to have occurred from processing
water or a mixture of process and mine waters. Soils contamlnated by the processing plant or
by spills and leaks from ponds that held process water or lexture of process and mine water
are subject to NRC regulation. However, soil contammated‘by spills and leaks from ponds that
held only mine water are not subject to NRC regulation. Contaminated plant equipment that
was only used in the restoration of the well fields is not consnderer;kto be subject to NRC
reguiation, but plant equipment that was used as part to the processing circuit, or for both

' processmg ‘and ground water restoratlon is considered to be subject to NRC regulation.

Should you have any questions on this letter, please contact William Ford at (301) 415-6630, or .
for specific health.physics and decommissioning questions, please contact Duane Schmidt at
(301)-415-6919, or Elaine Brummett at (301) 415-6606. :

Sincerely,

Joseph J. Holonich, Chief
Uranium Recovery Branch
Division of Waste Management
Office of Nuclear Matenal Safety
and Safeguards”
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Should you have ah_y questions on this letter, please contact William Ford at (301) 415-6630, or
for specific health physics and decommissioning questions, please contact Duane Schmidt at
(301) 415-6919, or Elaine Brummett at (301) 415-6606.
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Should you have any questions on this letter, please contact William Ford at (301) 415-6630, or
for specific health physncs and decommissioning questions, please contact Duane Schmidt at
(301)-415-6919, or Elaine Brummett at (301) 415-6606. :

Sincerely,

S,
Joseph J. Holonich, Chief
Uranium Recovery Branch
Division of Waste Management
Office of Nuclear Material Safety
and Safeguards
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Staff Technical Position
' on
Effluent Disposal
at Licensed Uranium Recovery Facilities

Background

NRC-T1icensed uranlum recovery facilities, including milling and in situ leach
(ISL) facilities, generate Tiquid wastes (i.e., effluent) that require proper
disposal. At uranium mills, effluent may include contaminated water recovered
from ground-water corrective action programs and tailings dewatering
activities, and tailings liquor that must be extracted and properly disposed
of before surface 51te rec]amat1on can proceed

At ISL fac111t1es, effluent is generated from four liquid waste streams: Two
involving the host aquifer and the other two originating at the main uranium
recovery p]ant Liquid waste streams involving the host aqu1fer include
production bleed and ground-water sweep. Production bleed is ground water
extracted from the aquifer during the uranium recovery operation, in excess of
injected water, in order to maintain a net ground-water inflow into the
recovery zone and minimize or eliminate the migration of lixiviant and
dissolved uranium outside the recovery zone. _Ground-water sweep is. ground
water extracted at the end of a uranium recovery operation primarily to '
restore ground-water quallty .in the recovery zone. Liquid waste streams
originating at the main uranium recovery plant include wastewater from
yellowcake processing and reJect br1ne from reverse osmosis treatment of

contam1nated water.

Evaporatlon has generally been used for management of liquid waste at Ticensed.
‘uranium mills and mill ta111ngs disposal sites. This practice involves
d1scharg1ng liquid waste in one or more on-site lined evaporation ponds where
the water is lost to the atmosphere by surface ‘evaporation and other
evaporatlon enhancement systems, and the remaining sludge is placed in a
licensed tailings disposal facility. At ISL facilities, management of liquid
waste has generally involved such disposal practices as release to surface
waters, on-site land app11cat1ons 1nc1ud1ng on-site 1rr1gat1on and injection
in deep wells ' :

Purpose and Applicability

This Staff Technical Position (STP) provides guidance and discusses the
technical and regulatory basis for review and evaluation of proposa]s for
disposal of liquid waste at licensed uranium recovery facilities. The STP is
primarily intended to guide NRC staff reviews of site-specific proposals for
disposal of liquid waste at uranium mills and ISL facilities. The STP can
also be used for preparation of proposals for liquid waste d1sposa] by uranium

recovery licensees and applicants.

This STP 1s_appl1cab1e to both licensed and new facilities. Previous]y_
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approved limits at licensed sites that may not conform to the applicable
reqgulations can be changed by a site-specific license amendment.

Applicable Regulation and Standards

In general, applications and proposa]s for d1sposa1 of liquid waste at

licensed uranium recovery facilities must comply with the regulations in

Appendix A to 10 CFR Part 40, and Subparts K and D, 10 CFR Part 20, as

. applicable depend1ng on the proposed disposal procedure A1l terms -and
characterizations in this STP are to be used con51stent with their definitions

in the applicable regu]atlons :

Applicable regulatlons in Append1x A to 10 CFR Part 40 mainly include de51gn
standards for construction, maintenance, and operation of surface 1mpoundments
that aré used for disposal of Tiquid waste or waste containing free liquids

- (Criteria 5A(1) through 5A(5)); installation of liners (Criterion SE); and
seepage control (Criterion 5F). Append1x A also includes other genera]]y
applicable provisions, including in particular:site-specific ground-water
protection standards for both radioactive and non-radioactive hazardous
constituents (Criteria 5B and 5C); corrective action programs (Criterion 5D):
ground-water monitoring requirements (Criterior 7)_land closure requirements
(Criterion 6). : : - :

Furthermore, Cr1terlon 8 of Appendlx A to 10 CFR Part 40 requires that
byproduct materlals must be managed so as to conform to the. applicable EPA
regulations in 40 CFR Part 440, "Ore- Mining and Dressing Point . Source
Category: Effluent Limitations Gu1de]1nes and New Source Performance .
Standards, Subpart C, Uranium, Radium, and Vanadium Ores Subcategory,? as
codified on January 1 1983. These regu]at]ons prov1de technology-based
limitations for- d1sposal of wastewater from uranium m1n1ng and. m1111ng
fac111t1es by release in.surface waters :

Byproduct material d1sposa] under Part 20 requ1res compl1ance w1th the
applicable regulations in 10 CFR Part -20, Subpart. K (§20.200], 1§20.2002 and
§20.2007), .and Subpart. D (§20.1301 and §20 1302) Subpart K- offers prov151ons
“for byproduct material ‘disposal by "release in eff]uents“ (§20 2001), or ‘other
disposal -methods. proposed. by the licensee (§20.2002)." ‘Among. other =~
requirements, the provisions in §20.2001 and §20.2002 require. comp11ance with
the radiation dose limits for individual members-of the public in §20.1301,

and a demonstration of compliance with these limits . as prov1ded in §20. 1302

The dose ]1m1ts in §20.1301 include the. tota] effective.dose. equlva1ent to
individual members of the public (0.1 rem/year), as well as. the dose in any
unrestricted area from external sources in any one hour (0. 002 rem in any one
hour) (§20.1301 (a) and (b)). In addition, the regulations allow a licensee
to apply for Commission authorization in advance to operate up to an annual
dose limit for an individual member of the public (0.5 rem), which the
-Commission may generally authorize on a temporary basis or under special
_circumstances involving existing facilities (those designed prior to January,
1994), SUbJECt to the requ1rements in §20.1301 (c) (1), (2), and (3). The
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regu]atlons a]so require (in §20 1301 (d)) that licensees who are subject to
the provisions of U.S. Environmental Protection Agency’s (EPA) generally
applicable environmental standards in 40 CFR Part 190 shall comply with these
standards. In some cases, the Commission may impose additional restrictions
on radiation levels and on the total quantity of radionuclides that may be
released in effluents in order to restrict the collective dose at a particular

site (§20.1301 (e)).

In order to demonstrate compliance with the dose 11m1ts for individual members
of the pub]lc in §20.1301, licensees and applicants must do so according to
the provisions of §20. 1302 which require that Ticensees: _

(a) demonstrate compllance with the dose 11m1ts for 1nd1v1dua] members

of .the public by conducting surveys of radiation levels in unrestricted
and controlled areas and radioactive materials in effluents released to
unrestricted and controlled areas; and, ~

[
(b) show comp]1ance wlth the annual doSe limit by demonstrating, by
measurement or calculation, that the total effective dose equivalent to
the individual likely to receive the highest dose from the lTicensed
operation does nat exceed the annual dose limit; OR, by demonstrating
that the annual average concentrations of re]eased rad1oact1ve materials
do not exceed the effluent concentration values (for water) provided in
Table 2 of Appendix B to §20.1001-§20.2401 and that the dose from
external sources to a continuously exposed individual would not exceed
the establlshed standard (0.002 rem/hour and 0.05 rem in a year) '

" The prov1s1ons of §20. 1302 also allow 11censees upon approval by the.
Commission, to adJust the effluent concentration values in Table 2 of Appendix
- B to §20. 1001 §20:2401 for members of the public to take account of the actual
character1st1cs of effluent that w11] be released (§20. l30° (c))

The prov1s1ons in §20.2007 require that licensees and app]xcants must also
comply with other applicable federal, state, and local environmentil -and
health protection regulations governing any other toxic or hazardous
propert1es of licensea mater1a1s d1sposed of under Part 20, Subpart K.

In addltlon to the above roqu1rements 11censees and appllcants cons1der1ng
disposal of licensed materials under the provisions of either §20.2001 or
§20.2002 are further required to comply with NRC’s regulatory provisions for
decomnissioning of licensed facilities, prior to facility closure and license

termination. These provisions include the interim cleanup criteria. presently. . . .. .. _

"in use, and those specified in the final rule when the final .rule is ..
promu]gated (the proposed radiological ¢criteria for decommissioning are.
provided in the proposed rule in 10 CER Part 20, Subpart E: §20. 1401 through
§20.1405, FR Vol 59, No. 161, page 43228, dated August 22, 1994)

Proposal Review and Evaluat1on Cr1ter1a
In general, licensees of'uranlum recovery facilities are required to submit

proposals for disposal of liquid waste, and obtain NRC’s approval of the -
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proposed procedures. Proposals will be approved on a site'specif1c'bas1s by
NRC staff based on demonstrated comp11ance with all of the app11cab1e
regulations. . _ o

Proposa] review and evaluation criteria that will be used by the staff are
discussed in the following paragraphs for four disposal procedures that have
been in practice or proposed at licensed uranium recovery facilities. These
include: on-site evaporation; release in surface waters; on-site land
_applications; and injection in deep wells. -

On-Site Eyagoration

In-accordance with Appendix A, 10 CFR Part 40, proposals -for on-site
evaporation systems must demonstrate that the proposed disposal facility is
designed, operated, and closed in a manner that prevents migration of waste
from the evaporation systems:to a subsurface soil, ground water, or surface
water. In addition, applicants must demonstrate that site- spec1f1c ground-
water protection standards and monitayring requirements :are ‘adequately .
established to detect any migration of contaminants to the ‘ground. water and to
implement corrective action to restore ground-water qua11ty if and when
necessary as required by the regulat1ons :

Evaporation pond systems w1]] ‘be approved if: they comp]y with the regulatory
requirements in Appendix A, 10 CFR Part. 40. These mainly include the design
provisions for surface lmpoundments (Criteria. 5A(1) through 5A(5)); S
installation of liners (Criterion 5E); and seepage control (Criterion 5F). In
addition,.evaporation porids must -also meet other generally applicable :

- reguldtory pravisions ‘in Appendix A, including in particular the site-specific
- ground-water protection standards (Criteria 5B-and .5C); corrective action .
programs (Criterion 5D); ground-water mon]torlng requirements (Criterion 7):
and closure' requirements (Cr1ter10n 6)

Re]ease in Surface Waters

Proposa]s for release of: 11qu1d waste in surface waters must demonstrate _
compliance with the provisions of §20.2001 and §20.2007, and the provisions of
40 CFR Part :440 as required by Criterion 8 of Append1x A to 10 CFR Part 40, as
app11cab1e based on site- spec1f1c cond1t10ns ' ' _

Spec1f1ca11y, re]ease in surface waters must meet ‘the .regulatory provisions in
- §20.2001 -(a) (3), which requires._that licensees comply ‘with the :dose limits for

* individual members of the public in §20.1301. In order to demonstrate =~~~
compliance with the dose limits for individual members of. the pub11c in
§20.1301, licensees and -applicants must do so according to -the provisions of
§20.1302 (The provisions -of §20.1301 and §20.1302 have a]ready been discussed

under Applicable Regu]at1ons)

Licensees and applicants must also comply with other applicable federal
state, and local environmental and health protection regulations geverning any
other toxic or hazardous properties of licensed materials disposed of under
Part 20, Subpart K, pursuant to the provisions in §20.2007. :
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Compllance with Criterion 8 of Append1x A to 10 CFR Part 40 requires
conformance to the provisions in 40 CFR Part 440, ‘as applicable. These
regu]atlons provide technology-based efrluent limitations for existing point .
sources, in §440.32 and §440.33) and new -source performance standards (NSPS),
in §440.34, promu]gated by EPA under t-e Clean Water Act. Licensees must -
demonstrate compliance with these EPA regulations and standards, as
applicable, -including the obtaining of a National Pollutant D1scharge
Elimination System (NPDES) perm1t issued or approved by the EPA.

The regulatory provisions and requ1rements for re]ease of Tiquid waste under a
NPDES permit are outside the scope of this technical position; however,
‘specific effluent 11m1tat1ons and standards in 40 CFR Part 440 (§440. 30
through §440.34) that are applicable to discharges from mills and ISL uranium
recovery fac111t1es are provided and br1ef]y discussed 'in an appendix to- th1s

STP.

As indicated in the appendix, there is a d1$t1nction in 40 CFR Part 440
Subpart C (i.e., NPDES standards) between "process wastewater" and "mine
wastewater" w1th respect to ISL facilities. "Process wastewater" is
wastewater and liquid waste generated from uranium recovery operations; it
includes product1on bleed or ground water ev*racted from the aquifer during
- the u-anium recover: operation, and 1iquid waste generated at the main uranium .
recovery plant. "Mine wastewater" is wastewater from post- operation ground .’
water sweep, or ground water extracted to restore water quality in the
recovery zone after 'a uranium recovery operatlon is stopped. =

NPDES effluent limitations in 40 CFR 440 that are app11cab]e to NRC ]1censed
facilities are. prov1ded in the appendix in"Tables Al and A2. The effluent
limitations in Table Al are. app]lcable to mills, including "process
wastewater" from ISL facilities. -The effluent 11m1tat1ons in Table A2 are
appllcab]e to m1nes 1nc1ud1ng "mine wastewater” from ISL fac1]1t1es

Staff notes that NRC's ISL licensees must comp]y w1th the NPDES effluent
Tlimitations for uranium in Table A2, which applies to ex1st1ng mines,
1nc1ud1ng "mine wastewater“ from ISL facilities; this is because mines and

"mine wastewater" are.not covered’ by NRC regu]at]ons in Part 20. However,
there is no*siich’ standard for uranium in Table Al, which applies to- existing ‘M
mills, 1nc]ud1ng process wastewater" from ISL fac1]1t1es licensees must in
this case comply with the provisions in 10 CFR Part 20, Subpart K (i.e., meet
the dose limits for individual members of the public pursuant to §20.1301 and
. other requirements to satlsfy the prov1s1ons in-Subpart K). ~“Moreover, the B i
~ NPDES effluent limitations for certa1n non-radioactive constituents for——
release of "process wastewater may be different from those for release of
"mine wastewater (e.g., the effluent limitations for the chemical oxygen

? -demand or TOD in Tables Al and Tab]e A2, for example).

Therefore, ISL 11censees proposing to d1spose of byproduct material by re]ease‘
in effluents may need to sat1sfy different standards, dependlng on whether the
disposal involves releasing a "prdcess wastewater" or a "mine wastewatér."
Consequently, llcensed ISL facilities that involve commingling of "process
- wastewater™ and "mine wastewater in an interim common storage facility (i.e.
storage reserv01r) before the wastewater is re]eased in surface waters. have
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two alternative options to satisfy the regulations. Under the first option, a
licensee would monitor the incoming wastewater by source and meet the
correspondlng effluent limitations separately for "process wastewater" and
"mine wastewater" at their respective piints of discharge into the interim
storage facility. If both input streams were within the . appropriate effluent
release limits, the licensee would be free to release the wastewater from the
storage fac111ty In the second option, a licensee would not mon1tor the
input streams, and would need to meet the app]lcable standard in 10 CFR Part
20 before- re]ea51ng the comm1ng1ed wastewater in surface waters.

Licensees. and applicants d1sp051ng effluent by release in surface waters are
further required to comply with NRC’s regulatory provisions for :
decommissioning, prior to facility closure and license téermination
(decommissioning requirements have already been discussed under App]lcab]e
Regulations and Standards)

- Land A0011catlons

Proposals for disposal of Tiquid waste by on- site land app11cat1ons including
irrigation, will be approved under the provisions of §20.2002. Licensees must
~in.this case. provide.a description of the waste, 1nc]ud1ng its physical and
chemical proparties that are important to risk eva]uat1on the proposed manner
-'and conditions of waste disposal; an analysis and eva]uat1on of pertinent
information: on the nature of the environment; .information on the nature and
location of other potentially affected fac1]1t1es, and. ana]yses and procedures
to ensure that doses are maintained As Low As’ Reasonably Achievable (ALARA) i
and w1th1n the dose ]1m1ts in Part 20 (1 e., §20. 1301).

Proposals must analyze and assess progected concentratlons of radloact1ve
~contaminants in the soil;" projected impacts on ground-water and surface water
quality, and on land. uses including particulariy crops and- vegetat1on and
_projected exposures and health risks that may be associated with radioactive
_.constituents reaching the food chain to verify that the prOJected doses and
.~ risks conforming to the risk levels permitted under Part 20. It is expected
‘that proposa]s 1nclude provisions for periodic soil surveys. that include
contaminant ‘monitoring to verify that the contaminant levels in: the soil do.
not exceed those projected,. and a remedlat1on p]an ‘that can be 1mp1emented 1n
_the event that the progected 1evels are. exceeded _ :

“In add1t10n to the rad1at1on dose it may a]so be necessary in some cases to
“conduct analyses to assess the chemlcal tox1c1ty of radxoact1ve and ‘non-

‘radioactive constttuents in order: to eva]uate the hea]th rlsks assoc1ated with .

“land applications. involving irrigation-at particular sites, in comp11ance with
- other applicable Federal, State, and local env1ronmenta1 and health protection
" regulations that must also be sat1sf1ed pursuant to §20.2007. Staff will work
with appropriate State and Federal agencies if necessary to review site-
specific chemical toxicity evaluations, and to verify that any necessary
permits for this purpose are secured as warranted by the- app11cab1e
regu]atlons _ _ ,

In the absence of compllance mon1t0r1ng we]]s in the uppermost aquifer in the
area used for eff]uent dlsposa] or for installation of land application =
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systems including temporary surface storage facilities, proposals must
demonstrate that contaminants will not be returned to the ground water and
cause exceedence of any site-specific ground-water protection standards that
are established pursuant to Appendix A of 10 CFR Part 40.

Licensees and applicants disposing effluent by on-site land applications are
further required to comply with NRC’s requlatory provisions for
decommissioning, prior to facility closure and license termination
(decommissioning requirements have already been discussed under Applicable

Reqgulations and Standards)

Deep-Well Injection

Proposals for disposal of liquid waste by injection in deep wells must meet
the regulatory provisions in §20.2002. Specifically, proposals must in this
case include a description of the waste, including its physical and chemical

- properties that are important to risk evaluation; the proposed manner and
conditions of waste disposal; an analysi: and evaluation of pertinent

- information on the nature of the enviromment; information on the nature and
location of other potentially affected facilities; and analyses and procedures
to ensure that doses are ALARA, and'within the vuse limits in Part 20 (i.e..,

§20.1301).

Proposals must also demonstrate that the injection zone is confined, that it
is not a drinking water source, and that the injected contaminants will not
cause -exceedence of any establlshed site- spec1f1c ground-water protection

standards in the uppermost aquifer or result in any cross contamination that

*would adversely impact another zone that is a source of drinking water.. If

necessary and warranted by site conditions, proposals may inc¢lude prov1510ns
for periodic ground-water monitoring in the vicinity of the injection well to
verify that drinking water zones are free from cross contamination, and a
remediation plan that can be  implerzated in the event that unacceptab]e Tevels

of contamination are detected

In addtt]on, pursuant to the provisions of §20.2007, proposals for disposal by
injection in deep wells must also meet any other applicable Federal, State,
and local government regulations pertaining to deep well injection, and obtain
any necessary permits for this purpose. In particular, proposals must satisfy
the EPA’s requlatory provisions in 40 CFR Part 146: Underground Injection
Control (UIC) Program: Criteria and Standards, and obtain necessary permtts

- .from the EPA and/or States_ authorized by EPA to enforce these provisions. . In
general, proposals that satlsfy the EPA regu]atlons under the UIC program will ~

be approved by NRC staff.

Licensees and applicants dlsp051ng eff]uent by 1nJect1on in deep wells are
further required to comply with NRC'$ regulatory provisions for
decommissioning, prior to facility closure and license termination
(decommissioning requirements have already been discussed under App11cab1e

Regu]atlons and Standards).
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Appendix

: Summary '
Effluent Limitations and Standards Applicable to NRC Licensed Facilities
in 40 CFR Part 440: "Ore Mining and Dressing Pojint Source Category,
Subpart C, Uranium, Radium and Vanadium Ores Subcategory"”

Since the NRC does not regulate conventional mining, the effluent limit:tions

in 40 CFR Part 440 pertaining exclusively to conventional mines are not
applicable to NRC licensed facilities and will not be provided or discussed in
this summary. ' _ '

There is a distinction in 40 CFR Part 440 Subpart C between "process
wastewater" and "mine wastewater" with respect to in situ leach (ISL)
facilities (see 40 CFR Part 440, Subpart L, and 47 FR 54604). "Process
wastewater" is wastewater and liquid waste generated from uranium recovery-
operations; it includes production bleed or ground water extracted from the
aquifer during the uranium. recovery operation, and liquid waste generated at
the main uranium recovery plant. "Mine wastewater" is wastewater from post-
operation ground water sweep, or ground water extiracted to restore water
quality in the recovery zone after a uranium recovery operation is stopped.

Effluent limitations in 40 CFR 440 that are applicable to NRC licensed _
facilities are provided in Tables Al and -A2. The effluent Timitations in .
Table Al .are .applicable to mills, including "process wastewater" from ISL
facilities. Effluents from existing mills, including "process wastewater"
from existing ISL facilities, applying the best practicable control technology
currently available (BPT) shall not exceed the attainable effluent limitations
- provided:in Table Al. . : '

The cffluent limitations in Table A2 are applicable to mines, including "mine
wastewater” from ISL facilities. Existing mines, including "mine wastewater"
from ISL facilities, applying the best available technology economically

_achievable (BAT) shall not exceed the attainable effluent limitations provided
in Table A2. ' o

In addition to the above, the new source' performance standards (40 CFR Part
§440.34(b)) stipulate that for new sources there shall be no discharge of
process wastewater to navigable waters from mills using the acid leach,
alkaline leach or combined ‘acid and alkaline leach process for the extraction

‘of uranium or from mines and mills using ISL methods:” These regulations - -~ ..

further stipulate that in the event that the annual precipitation falling on

' pursuant to the definition of "new sources" in 40 CFR 122.2, "new" uranium
recovery facilities as they pertain to the regulations in 40 CFR Part 440 are
those the construction of which commenced after December 3,1982, which is the
date when the effluent standards relevant to uranium recovery were first issued.
"Existing" facilities are those the construction of which commenced before
December 3, 1982. '
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the treatment facility and the drainage area contributing surface runoff to
the treatment facility exceeds the annual evaporation, a volume of water
equivalent to the difference between thece two values may be discharged
subJect to the limitations set forth abuve :

In that the effluent limitations and standards in 40 CFR Part 440 are based on
technology- -based ‘treatment requirements, effluent limitations and standards at
specific sites will be imposed based on- approved treatment technology on a
site-specific basis by the EPA. Treatment techno]ogy would be approved for
specific sites based on the regulatory provisions in 40 CFR Part 125: Criteria
and Standards for the National Pollutant Discharge Elimination System; Subpart
A: Criteria and Standards for Imposing Technology Based Treatment Requirements
Under Sections 301 (b) and 402 of the Act (i.e. Clean Water Act) (40 CFR Part
125, §125.1 through §125.3).

REVISION O | A-2



Table Al
Effluent Limitations Representing the Degree of Effluent Reduction
Attainab]e by the Application of BPT Technology

(App]1cab1e to ex1st1ng mills, including "process wastewater" from
in situ ]each fac111t1es)

(Source: 40 CFR Part 440, §440.32(b))

: o Effluent Limitations
.Eff]ugnt Characteristic - Maximum o Average of Daily Values
for any One Day for 30
- _ _ _ : Consecutive Days

I 1ss (mg/1) 30 | 20 5
0D (mg/1) —-- - 500

As (mg/1) 1.0 - 0.5

“Zn (mg/1) 1.0 0.5

Ra226 (dissolved); pCi/l 10 - 3

Ra226 (total); pCi/l 30 10

NH (mg/1) | - 100

H 6.0-9.0 | 6.0-9.0

' Table A2 '
Effluent Limitations Representing the Degree of Effluent Reduct1on
Attainable by the App]1catlon of BAT Technology

(App]icable'to existing mines, ihc]dding,"mine wastewater" from
in situ leach facilities)

(Source: 40 CFR- Part 440 §440. 33(a))

o _ _ Eff]uent L1m1tat1ons
-;ffjuentLChérégﬁeristic . | Maximum " Average of Da11y Va]ues'
~ for any One Day - © 7 for 30 - o
. _ _ - ' | Consecutive Days
| coo (ma/1) | 200 © 100 |
In (mg/1) - 1.0 - | 0.5
Ra226 (d1sso]ved), pC1/1 10 ' EN
_Ra226 (total); pCi/l | 30 10 -
LY _(mg/1) - 4 2
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| Attachment D

Selected Pages
From -

Power Resources December 1, 1997 Letter

( Relevant Text 'Marked)



_ _ | : Ope.ra.tion_s Ofﬁce
_ POWER 800 Wemner Ct. -
Suite 352
\ RESOURCES Casper. Wyoming USA 82601

Tel: 307-472-2035
Fax: 307-234-2147

December 1, 1997 -

Chief, Rules and Directives

U.S. Nuclear Regulatory Commission.
Washington, D.C.

20555

Dear Sir or M-adam:.

Subject: Comments On The Draft Standard Revnew Plan For In Situ Uranium Extractlon Licence -
Apphcatlons, NUREG-1569 : ; :

Please find attached Power Resources Inc.. (PRI) comxﬁents on lhe draft Standard Review Plan for In Situ-
Uranium Extraction License Applications. PRI is a major ISL uranium producer, producing in excess of
one million pounds U,0, per year for domestic and foreign electrical utilities. :

We are disappointed that a ninety day extension of the review penod was not.granted (Holomch 10
‘Wittrup, 1 1/20/97) as this- prevented meanmgful intra-industry consultation. In general we feel that this.
document should.be shelved and the process started from the beginning with adequate State and iridustry
input. The documerit i mcorporates none of the previous input from the industry, and given the rush to get
this document finalized, we feel doubtful that any of our comments will be addressed thxs time.

As an in situ uranium producer, we cannot stress enough the 1mportance of an effectxve and ‘thorough
.. review of this document with input from state and federal agencies, and the ISL industry. This SRP has
the potential to s:gmﬁcantly impact our future expansion plans, and possnbly our profitability and -
' vnablhty, if carried forward without the necessary review and mput

Mark, erup, MSc., P.Eng

Director. Envxronment and Safetw
I .

cc: M. Loomis, WMA M. Chalmers
K. Sweeney, NMA P. Hildenbrand
J Holonich, NRC) | W. Keamney
~C. Schmitt



PRI Comments on NUREG-1369. November, 1997
M B Wittrup and P R. Hildenbrand

significant flaws and inconsistencies that should be addressed by NRC. The uranium
industry was told at that time thar the effluent disposal document was to be reevaluated in
December 1996 and that industry’s comments would be addressed at that time. Comparing
thel993 guidance document with Appendix D of the draft SRP clearly shows that the
document has not been reevaluated as promised nor have any of the uranium industry’s
concerns been addressed. - Appendix D of the SRP should be revised to address industry’s
concerns. Comments provided to NRC by Power Resources, Inc. in October 1995 can be
found as Artachment A to this document.

39.  Appendix E, Recommended Outl.ine. for Site-Specific In Situ Leach Facility
Reclamation and Stablllzatlon Cost Estimates, Pages L- l through E-5: Same as
Comment 3 3 above.

: Attachment A Comments to _the \IRC Reoardmo Effluent stDosal at Lxcensed
Uranium Recoverv Facnhtles '

BACKGROUND

L The STP states that reverse osmosis (RO) reject brine is a liquid waste from the
processing of yellowcake. Thxs 15 not true. RO is used during ground water
restoration as a tool to assist in retummg the affected ground water to its pre-mining - '

J ~ conditien. The RO reject brine i is'a waste connected with ground water restoranon

' . rather than yellowcake processing.

The STP states that evaporation is used for managemem of liquid wastes at licensed
uranium mills and tailings disposal sites. This is not true. quuld wastes from -
conventional mills are- sent t0 the; tailings disposal facxhty along Wi tue solid
wastes. The only time evaporation may be used is dunng decommxssxomng when-
ground water from under the tailings disposal site may be pumped to evaporatlon
ponds as part of a Correctxve Acnon Plan to mitigate a ground water contaminant
plume.

2.

The STP states that management of liquid wastes at ISL sites includes release to
surface waters. This is generally only true for ground water restoration fluids as the-
EPA, NPDEStegulations prohibit surface discharge of process waste water from ISL
facilities. However. PRI believes that the in situ mining fluids are indeed mine
water, riot process waste water, and should be eligible for NPDES surface discharge.
This opinion is apparently inconsistent w1th EPA s interpretation, which considers
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PRIComments on NUREG-1369. November, 1997

M B Wittrup dnd P R. Hildenbrand

the mining fluids to be process fluids.

APPLICABLE RULES AND REGULATIONS -

1.

o

The first part of this section (page 2) states that disposal of liquid waste must comply
with 10 CFR 40. Appendix A requirements including the closure (decommissioning)
requirements of Criterion 6. The last paragraph of this section (page 3) states that.
in addition. licensees will also be required to comply with NRC regulatory provisions
for decommissioning and closure and references the proposed rule at 10 CFR
20.1401 through 20.1403. These two stalements are contradictory since the
unrestricted release criteria for soil radium concentration in Criterion 6 of 10 CFR
40. Appendix A is 3/135 pCi/gram while the proposed criteria in 10 CFR 20.1404 has
a 13 mremv/year TEDE requirement which. tor radium. is equivalent to 0.1 pCi/gram.
The language of the STP indicates that Licensees will have to meet both criteria
which is impossible to accomplish. Additional clarification should be provided.

Proposed 10 CFR 20.1401 states that as applied to uranium mills. the proposed

decommissioning criteria would apply only to decommissioning of the facility and
not 1o the disposal of tailings or soil cleanup which is to be performed in accordance

with 10 CFR 40, Appendix A. Historically, the NRC has required ISL's to comply

with the Appendix A requirements for soil cleanup. Does the term "uranium mills"”

of the proposed 10 CFR 20.1401 include ISL facilities in this sense as it does in

Appendix A of Part 40? ' S '

ON-SITE EVAPORATION

1.

9

This section appears to confuse tailings cells with evaporation ponds. The

requirements of 10 CFR 40. Appendix A apply to impeundments that are designed

to dispose of 1511 and solid wastes resulting from uranium or thorium milling

operations, or mill tailings. Evaporation ponds are designed to contain ground water
or other liquid effluents with relatively small quantities of suspended and dissolved.
solids. Therefore, the design .criteria in Appendix A are not appropriate. for
evaporation ponds. - ' ' '

This section also states that evaporation ponds must comply -with the closure .
standards of Criterion 6 in 10 CFR 40, Appendix A. Criterion 6 specifies that the
waste disposal area must be closed by placing an earthen cover over the waste
material (ie.. buried in place). Historically. the NRC has required that evaporation
ponds be excavated and disposed at a tailings facility or other disposal facility
licensed by the NRC to accept by-product material. Does the language in the STP
represent a change of NRC policy regarding decommissioning of evaporation ponds?
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Environmental Protection Agency

mines using in-situ leach methods shall
not excee_d:

Effluent limitations
- Average of
Effluent characteristic Maximum | daily vak
forany 1 | ues for 30
day consecu-
tiva days
Milligrams per liter
188 30 20
cCD 200 100
2n 10 0.5
Ra226" (dissoived) ....ceeeernmmsnemes 10 3
Ra226* (total) oo - 30 10
U 4 2
pH ) @)

R e o

(b) The concentrations of pollutants
discharged from mills using the acid
leach, alkaline leach or combined acid
and alkaline leach process for the ex-
traction of uranium, radium and vana-
dium including milil-mine facilities and
mines using m—sn'.u leach methods shall
not exceed: )

Effluent limitations
Average of
Effluent characteristic Maximum daily val-
- for any 1 ues for 30
day consecuy-
five days |
" Miligrams per liter
Y § 30 20
coD 500
As 1.0 5
2n ... : 1.00 5
R4226 * (diSSOVEO) weurecrersnneconsonces | 10 .3
Ra226 ! (1O1a)) cemnrrmrmeonsneermsosonsses 30 10
NH3 100
PH ... : &) *)
1Vaiues in picocuries per iiter (pC./l)
=Wmm the range 6.0 10 9.0.

§44033 EEnent limitations represent-
ing the degree of effluent reduction
attainable by the application of the
best available technology economi-
cal]y achievable (BAT).

Except as ‘provided in Subpart L of
this part and 40 .CFR 125.30 through
125.32, any ex:stmg point source sub-
ject to this subpart must achieve the
following limitations representing the
degree. of effluent reduction attainable
by the application of the best available
technology economically achievable
(BAT):

. (a) The concentration of pollutants

discharged in mine drainage f{rom

mines, either open-pit or underground,

‘that produce uranium ore,

lacid and alkaline leach process for the

§440.34

inciuding
mines using in-situ leach methods,
shall not exceed:

Effiuent timitations
Average of
Effluent characteristic Maximum daily va-
for any 1 ues for 30
cay consecu-
tive days
Miligrams per liter
CcOoD : 200 100
2n : 1.00 5
Ra226 " (dissoved) w.ooeeeereecamans 100 3.0
nazzs V{108 ceeeeenemcnressscssmns 30.0 10.0
40 20
1 Values in picocunies per liter (ann)
§ 440.34 New source ' performance

standards  (NSPS).

Except as provided in Subpart L of
this part any new source subject to this
subpart must achieve the following
NSPS representing the degree of efflu-
ent reduction attainable by the appli-
cation of the best available dem-
onstrated technology (BADT):

(a) The concentration of pollutants
discharged in - mine drainage from

- mines, either open-pit or underground,

that produce uranium ore, excluding
mines using in situ leach methods,
shall not exceed:

Effiuent limitations
; i Average of
Etfluent characteristic Maximum for | daily values
any 1 day for 30 con-
. | secutive days
Milligrams per lter
L % o | » — 200 100
"2n . 1.0 . Q0.5
Ra 1226 (dissolved) ............. 100 3.0
Ra 1226 (t0fal) w.cieueecmmiannnenes 30.0 10.0
u 4.0 20
BH e @) )
TSS cteeenssessa oot sesnesone 300 20.0
1Values in ries per liter {pCil).
Vi e S i o

. (bX1) Except as provided in para-
graph (b) of this section, there shall be
no discharge of process wastewater to
navigable waters from mills using the
acid leach, alkaline leach or combined

extraction of uranium or from mines
d mills using in situ leach methods.
The Agency recognizes that the elimi-

-pation of the discharge of pollutants to

navigable waters may result in an in-
crease in discharges of some pollutants
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'in the process to extract uranium from ore and wastes produced in this step therefore meet the
~ definition of 11e.(2) byproduct material.

The argument that groundwater restoration.waste water is not 11e.(2) byproduct material relies
on separatlng the processes in an in situ facrhty into those that directly lead to production of
uranium from ore and those for other purposes. Under this argument, groundwater restoration
is a process that is independent of the extraction of uranium and therefore wastes produced
during this process are not 11e.(2) byproduct material.

Both of the above arguments are reasonable and as dlscussed in the Commission Paper, NRC
has taken bath posrtrons In the past, NRC considered groundwater restoration waste water as
11e.(2) byproduct material. In the 1995 staff guidance, “Staff Technical Position on Effluent
Disposal at Licensed Uranium' Recovery Facilities,” groundwater restoratlon waste water is
consrdered not to be 11e.(2) byproduct material. - -

Waste waters produced durmg uramum extractlon

This waste water is also called process bleed water and consrsts pnmanly of productlon bleed

in order to maintain a net inward pressure in the aquifer that is being worked, more water is
extracted than is reinjected back into the aquifer. The excess water that is not reinjected is
waste water called production bleed. However, because the all the water that is pumped to the
surface from the aqurfer contains uranjum, it is first processed to remove the uranium. Thus, the
‘productlon bleed is a waste water stream that is diverted after the uranium.is extracted As
such,’it clearly meets the defi nltlon of 11e (2) byproduct matenal Thrs is the posrtron that NRC
has always taken ' . . -

Optlon 3 in the Commrssron Paper proposes to treat productron bleed as mine waste water and
not 11e.(2) byproduct materlal without discussing how that would comport with the- definition of
11e. (2) byproduct material. It draws'a distiriction for wastes resultmg from the production of "
yellowcake buit does not explarn the basis for that dlstlnctlon However the definition of 11e.(2)
byproduct matenal specifically refers to “extraction” of uranium and the: productlon bleed is
diverted after the extractlon of the uranium from the water. This can be seen in the fi gure on
page 101 of Aprll 1998 Whlte Paper prepared by the. Natlonal Mining Association. In-that figure,
it can be seen that the bleed is d|verted after the water from production wells passes through the
ion exchange column and the uranium is extracted by the resrn '

Alternatrve

_ An optlon not conS|dered in the Commlssron Paper is: 1) to contlnue to classrfy waste waters :
" produced during uranium recovery:as 11e: (2) byproduct material in conformance: with past and- -
current NRC: practrce -and 2) allow licensees to deS|gnate groundwater restoration waste water
as either 11e. 2 byproduct matenal or mine wastes on a case by case basrs “This would solve
many of the problems identifi ed in the other optlons Licensees with separate ponds for the two
waste water streams can desrgnate the groundwater restoration waste water as mining waste.
Licensees that mix the two waste water streams can designate the groundwater restoration
waste water as 11e.(2) byproduct. material.- This will also remove concerns that evaporatlon
pond sludges sent to tailings piles in the past may not have been 11e.(2) byproduct material.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 2055-0001 '

December 21, 1998

MEMORANDUM FOR:  Carl J. Paperiello, Director
Office of Nuclear Material Safety

' and Safeguards .
-FROM: John J. Surmeier, Chairman, ’Z «Ji‘m‘z/

Differing Professional View pPanel

SUBJECT: ' DIFFERING PROFESSIONAL VIEW PANEL REPORT ON .
: HANDLING OF LIQUID.EFFLUENT RELEASES FROM /N S/TU
LEACH OPERATIONS AT LICENSED FACILITIES

Pursuant to the Management Directive 10.159 entrtled “Drffenng Professronal Views and
Opinions,” you established a Differing Professional View (DRV) Panel to review DPVs from two
individuals on a related issue concerning the handiing of liquid ‘effluent releases from in situ
leach (ISL) uranium extractlon operatlons at Ilcensed facrlltres The two DPVs were submrtted
Inmally, you establlshed a DPV Panel consrstrng of Stuart Treby, Duane Schmldt and me to
review Mr. Ford's concerns. After receiving second ‘DPV on the same subject, however, it
appeared useful for our Panel to evaluate the concemns of both staff members. Dr. Fliegel
agreed to use the exrstrng Panel

Both Mr. Ford's and Dr. Fhegel's DPVs raise a number of complex issues that they assert have
been created by staff redefining what is-or is not waste under section 11e. (2) of the Atomic
: Energy Act of 1954 as.amended by the Uranium Mill Tarhngs Radiation Control Act of 1978.

The Panel flnds that many of the concerns expressed in the DPVs are reasonable and that they
should be addressed and considered by senior management in accordance with the Panel’s
recommendatlons in the attached Heport

"The Panel would be pleased 16 discuss our Report at your convenience,” = T e e

Attachment: As stated

cc: M. Fliegel
W. Ford
J. Greeves -
J. Holonich
N. Stablein

Attachment 4



Differing Professional View Panel Report
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Operations at Licensed Uran'ium Recovery Facilities
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%umeler Chalrman

~ Stuart A. Treby, Pary |Membe/r
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Duane W. Schmidt, Panel Member
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DIFFERING PROFESSIONAL VIEW PANEL REPORT CONCERNING
HANDLING OF LIQUID EFFLUENT RELEASES FROM IN SITU LEACH
OPERATIONS AT LICENSED URANIUM RECOVERY FACILITIES

L INTRODUCTION

This report discusses the review of the D|ffer|ng Professnonal Views (DPVs) from two individuals
on a related issue concerning the handling of liquid effluent releases from in situ leach (ISL)
uranium extractlon operatlons at licensed facilities. The two DPVs were submitted by

] Wllllam H. Ford to Carl J. Papenello Director, Office of Nuclear. Material Safety and .
Safeguards’ (NMSS) on October 20, 1998 (Attachme..t A). Mr. Ford, in his DPV, objects not
only to the current Division of Waste Management's (DWM's) policy towards regulating
liquid effluent at ISL facilities but alsoto Option 3 in the proposed Commission Paper
entitled “Recommendations on Ways to Improve the EfflClency of NRC Regulations at In
Sity Leach Uranium Recovery Facilities” (hereafter referred as the proposed Commission
Paper). Mr. Ford believes that all of the liquid effluent releases should be considered as
“11e.(2) byproduct material,” as practlced by NRC staff prior to 1995. Furthermore; his view

~ would be the same whether or not the NRC relied on the Envirorimental Protectton Agency

 (EPA) Underground lnject Control (UIC) Program ' -

Mr. Ford submitted several supportlng documents WIth his DPV: (1) Selected pages from
the National Mining Association White Paper presented before the: Commission on '
June 17, 1998; (2)a letter to Ms. Ruth E. McBurmey; Director Division of Licensing,
Registration, and Standards, Bureau of Radiation Control, Texas Department of Health from
- Joseph J. Holonich, dated May 5, 1998; (3) the April 1995, DWM “Staff Technical Position
on Effluent Drsposal at Licensed Uranium Recovery Facnlmes and (4) Selected pages from
Power Resources December 1, 1997 Letter. These documents are included as part of.
Attachment A. Mr. Ford later provnded additional supportmg documents for Panel '
consrderatlon that wnll be: referenced separately ' ; : '

® Myron Fliegel to Joseph J. Holonich, Chief, Uranium Recovery Branch PWM/NMSS on
November 19, 1998 (Attachment B). ‘Dr. Fliegel dlsagrees with some of the conclusions
and recommendations in the addressed the proposed Commission Paper He concluded
that Option 3 of the proposed Commission Paper did not conform with a plain English
readmg of the deflmtlon of 11te. (2) byproduct materlal and should be rejected

Follownng recelpt of the flrst DPV from Mr Ford a Panel was estabhshed to rewew lt in

accordance with NRC Management Directive 10. 159, “lefenng Professional Views and

Opinions.” ‘The Panel members were John J, Surmeier; Chairman; Stuart A. Treby; and Duane

W. Schmidt. The second DPV was assngned to the existing Panel after agreement by Dr.

Fliegel, and was confirmed in a memorandum from Carl J. Paperielio, Director, Office of

Nuclear Material Safety and Safeguards dated November 27, 1998. (Attachment C.)
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"Il. BACKGROUND

Both Mr. Ford sand Dr. Fliegel's . DPVs raise a number of complex issues that requrred
consrderable research. - Attachment D contains a list of the documents reviewed by the Panel,
with a synopsis of pertinent information. The following discussion provides the reader with
background information relating to the DPVs discussion that follows.

A. In-Situ Leach Uranium Extraction — The Efﬂuent Streams

At ISL facrlrtres we : often think of two. phases of actrwty - the productron phase and the
restoration of groundwater “In the production phase, ISL facrhtres produce uranium by using
“lnjectlon and production wells to circulate lixiviant (water containing chemiicals), which mobilizes
and transports uranium and other chemical constituents, through an aquifer. When the water is
pumped to the surface, the uranium recovery plant removes the uranium prior to returnrng the
water to the aquifer. ‘When uranium extraction activities in.a well field are no longer '
economically viable, the groundwater quality in the aquifer is restored. (restoration phase). The
reason for this restoration is that in the process of extracting uranium, the lixiviant dissolves .
other constrtuents that remain in the groundwater such as radlum selemum and arsenic.

During the production phase at ISL facilities, the Irqurd waste streams onglnate from (1) the
production bleed from the well field, and (2) other aspects of uranium.recovery in the plant. The
production bleed consists of groundwater extracted from the aqurfer during the uranium
‘recovery operatlons in excess of injected water and i is used to maintain a net. groundwater
inflow into the uranium extraction zone. The other llqurd waste streams are:from such aspects
as elution of the uranium from the lon-exchange resrns washlng and productlon of yeIIowcake

- and other mlscellaneous sources.

: Dunng the restoratlon phase the ISL facllrty may contlnue to extract and concentrate uranium -
through theion. exchange process as-long as it remains economlcal As a result, some of the
restoration phase effluent wastes may be very similar to thosé in the. productron phase On the
other hand, there are other waste streams unique to restoration technlques such as from
groundwater sweep (m WhICh no water is. reinjected into the aquifer) and reverse osmosis.

- At1SL facilities, management of liquid waste has mvolved such dlsposal pract|ces as release to
surface waters, evaporatlon from lined lmpoundments land apphcatron and deep. well injection.

'B 1 1e (2) Byproduct Matenal

The Uranlum Mrll Tallrngs Ftadratron Control Act of 1978 (UMTRCA) amended Sectron 1ie. of
the Atomic Energy Act (AEA) to include specrflcally as byproduct material the talllngs or
wastes produced by the éxtraction or concentration of uranium or thorium from any ore
processed primarily for its source material content.” For purposes of this paper, these tailings or
wastes, as defined in Section 11e.(2) of the AEA; will be designated as “1 ie. (2) byproduct :
material.” _
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C The Effluent Waste Stream Problem -- Where in the Process Is 11 e(2) Byproduct
' Material Created?

This question of where 11e.(2) byproduct material is created has been a highly ¢ controverslal
issue since at. Ieast 1980. This i issue has been the concern of mdustry and the NRC staff. A
root cause relates to dlffenng |nterpretat|ons of where in the ISL process extraction or
concentration takes place and therefore 11e.(2) byproduct | material is created. There has never
been a “definitive” determination that has resolved the controversy. In trying to resolve this
issue, NRC staff has modified its gundance practlce over the past several years. In each case,
industry has strenuously objected. Staff now is proposmg another change in its guudance that
is contained in a proposed Commnssnon Paper The two DPVs express concerns over the
_dlrectlon and recommendations in the Commission Paper 'Additional detalls on this problem
are presented in Sectlon D and Attached D of this Report. |

D. Hlstoncal Perspec.twe

The groundwater and effluent release controversy over NRC licensed ISL facilities goes back to
at least 1980 when the Governor of the State of Wyomlng questloned NRC' 'S regulatory
authority over groundwater at |SL facilities. The concern by the Governor may have been as a
result of: (1) UMTRCA not epr|c1tly mentioning in situ operatlons (2) the definition in
10 CFR 40.4 of “byproduct material” that excludes underground ore bodies depleted by solution
extraction; and (3) the 1980 “Bevnll Amendment” to EPA’s Resource Conservatlon and '
Recovery Act (RCRA) in which high volume, low-level, wastes from mmlng or mlneral
processing are excluded from the deflnmon of hazardous waste (40 CFR 261 4(b)(7))

In-an-April 28, 1980 memorandum to Chalrman Ahearne from Howard K. Shapar, Executlve _
- Legal Director, the Office of the Executlve Legal Director (OELD) concluded that under the
_Ilcensmg and regulatory authorlty found in the AEA, as amended by UMTRCA the NRC had the
authority to protect groundwater at ISL facilities through the lmposmon of groundwater
protection conditions i in. ISL Ilcenses (See Attachment E-2)

During the next elghteen years the |ndustry and the affected States—both Agreement and non-

Agreements States—have raised concerns on this issue. NRC staff first prov:ded policy

'gmdance on éffluent release at ISL facilities in 1987 whlch was reissued in 1993 in the Uranium

* Recovery Pollcy and Guidance Directive System, as LLWM- 87 .01. This NRC staff pol|cy

' reafflrmed the conclusions reached in the 1980 OELD. Legal Oplnlon and stated that the staff
may elect, as a matter of regulatory pollcy, to dlscharge its responsublllty by defernng to a State

for regulatory control "

In 1994 Shaw Plttman Potts & Trowbrldge on behalf of six compames engaged m lSL
uranium operatlons requested a review and reversal of NRC's 1980 OELD. Legal Oplnlon that
provided the basis for NRC' legal authority to impose license conditions to protect groundwater
from contamlnants which result from licensed operatlons connected W|th lSL extractlon of
source material. NRC staff responded by stating that the “[p]otentlal contaminants of
groundwater resulting from in situ operations are clearly within the scope of NRC's regulatory
control under the Atomic Energy Act, as amended, by UMTRCA.” While not included in the -
'DWM response to Shaw, Pittman, Potts & Trowbndge the OGC staff memorandum used as a
‘basrs for the above response made a very cogent observation by notlrg that [l]f NRC has no
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jurisdiction it has no authority to exempt. " The OGC staff memorandum also indicated that the
" submitted legal arguments were not convincing enough to alter the conclusrons reached in the
1980 OELD Legal opinion.

In 1995, DWM issued a Staff Technical Posrtlon (STP), “Effluent Dtsposal at Licensed Uranium
Recovery Facilities.” Among. other things the STP differentiated for the first tlme between how
process and restoratlon effluent wastes at ISL facilities were to be regulated ‘Process wastes
were consrdered those wastes assocrated with the productlon phase of operatlons (wrth primary
purpose belng extraction of uranlum) in a given wellfield and therefore 11e. (2) byproduct
material, while restoratlon wastes were considered those associated with the restoration phase
(with primary purpose belng ground water quality’ restoratlon) and therefore implicitly not
considered 11e. (2 byproduct material. Based on the material the Panel has reviewed, the
industry response was that this change in staff position was not helpful Specifically, it resulted
in-an increased uncertainty as to how to dlspose of waste which now could be commingled
process waste (11e.(2) byproduct material) and restoration waste (not 11e (2) byproduct
matenal) _

In 1997, NRC publlshed a Draft’ Standard Flevrew Plan for In Situ Uranium Extraction License
Applications, NUREG-1569, that |ncorporates an. effluent release concept modified from the
1995 STP. Agaln it appears as if the ISL lndustry comments were negatlve ‘Power Resources
lnc (PFll) an NRC ISL licensee, stressed in'its response the need for an effective and thorough
review of this document with input from state and federal agencies, and the ISL mdustry PRI
further stated that “[t]his SRP has the potential to- S|gn|f|cant|y impact our future expansron
plans, and possrbly our profltablllty and vrabllrty if carned forward wrthout the necessary review
and input.”

In 1998 the Natlonal Mmmg Assaciation (NMA) submitted a Whlte Paper prepared by Shaw
Plttman Potts & Trowbndge and the Associate General Counsel of NMA, to the NRC in Aprrl
~ 1998. Among other issues, the White Paper devoted over thirty” pages to drscussmg NRC's™

junsdlctlon over lSL facrlmes The Whlte Paper raised questrons concerning NRC's current
liquid effluent gurdance pollcy (Optlon 1-in the: proposed ‘Commission’ Paper) The NMA stated
that it believed “{a]s a practical matter, NRC. staff’s mlsappllcatlon and misuse of the AEA
junsdlctlonal definitions. has put ISL llcensees in an awkward posrtron “This is particutarly.
troublesome in the context of handlrng ISL llQUId effluents The Whlte Paper suggested two
other approaches

(1) “Under one such approach |f NRC contmues to assert that lSL mining really is a type of
process then the underground ore body is like the mill at a ‘conventional facility. This
means that like a conventional mill, the underground ore body is 11e.(2) byproduct material.

' Accordlngly all wastewaterfor the lSL wellfields would be 11e.(2) byproduct matenal M e e

(Optlon 2 in the proposed Commlssron Paper)

(2) “However another approach and the better reasoned one, is for NRC to agree that it
does not have Junsdrctlon over ISL wellﬂelds until the pregnant llxwlant ata mlnlmum

i Memorandum from Robert L. Fonner to Joseph J Holonlch “Junsdlctlon Over
Wellflelds at In Situ Uranrum Recovery Operatlons dated March 30, 1994, p 2. (Reproduced in
Attachment E.) : , _
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reaches the IX but more appropriately when it reaches the elution stage at the mill. This

~ would mean that productlon bleed would be a mining waste, not a processing waste, and
would allow this material to be dlsposed of pursuant to an NPDES permit. Any sludges
resulting from these effluent streams would qualify for. RCRA's Bevill exclusion. The only
11e.(2) byproduct material under this alternative would be discrete surfacé wastes from the
productlon of yellowcake after the IX.” (Note: This approach may be considered similar to
Option 3 in the proposed Commission Paper; however, the White Paper implies that the
NRC agree that it does not have junsdrctlon The Commission Paper states that NRC can
defer its authority to others (EPA or EPA’s Primacy States), thus afflrmrng that NRC does
have jurrsdlctlon over all groundwater at ISL sites.)

. DPV _SUMM_ARI_ES-
A. William Ford’s DPV (Attachment A)

Mr. Ford's DPV discussed the reasons why all liquid effluent from in situ leach uranium
extraction facilities should be considered as 11e.(2) byproduct material as was.done by the
NRC staff from at least-the early 1980's.up until this policy was changed by the Division of
Waste Management (DWM) in its April, 1995 “Staff Technical Position on Effluent Disposal at
Licensed Uranium Recovery Facilities™ (hereafter referred to as the 1995 STP). Second, Mr.
Ford presents arguments to support the reasons he is opposed to the current staff practice
(using the 1995 STP) whereby some liquid- effluent releases are regulated by the NRC while
some are not. Finally, the DPV argues against the proposed staff alternative policy (Option 3 in
the proposed Commission Paper) in which NRC would relinquish all regulatory authority over
llqmd effluent releases lncludlng both productlon bleed” and ground water restorat|on waste
“waters. '

Mr. Ford belleves that the current staff practrce (1 995 STP) and the proposed alternatrve :
(Optlon 3in the proposed ‘Commiission Paper) create great. uncertarnty for all partres These
options open up potential litigation and would require licensees and the NRC to spend
increased resources caused by drsagreements over regulatory authorlty and locating
acceptable waste disposal sites. He further argues that these two, alternatrves also (1) weaken
NRC authonty over the regulatlon of 11e. (2) byproduct material sites in general including
conventional uranium mills and (2) encourage State governments to extend their regulatory

" control to 11e (2) byproduct dlsposal sites.

Mr. Ford, in his cover memorandum to the DPV, lndlcated that he was aware that the staff was
preparing a Commrssron Paper recommending that NRC remove itself from the reviewof

groundwater protection at in situ leach facility by relylng on the Environmental. Protection .. .. . .

Agency’s Underground Injection Control (UIC) Program. He doés not object to this proposed
action; however, his professional view on liquid effluents would be the same.whether or not the
. NRC relied on EPA’s UIC Program.

B. Myron Fllegel s DPV (Attachment B)
Dr. Fliegel's DPV addresses Option 3 in the proposed Commission Paper entitled:

“Recommendations on Ways to Improve the Efficiency of NRC Regulations at in Situ Leach
Uranium Recovery Facrlrtres" Among other things, Option 3 proposes to treat “production
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bleed” at in situ leach facrhtres as non 11e.2 byproduct material. (Inorder to maintain a net
inward pressure in the aquifer that is being worked, more: water is extracted than is reinjected
back into the aquifer. The excess water that is not rernjected is waste water called “production
bleed ") Dr. Fllegel believes that the third option is ‘inconsistent with a plaln English reading of
the definition of 11e. (2) byproduct material. He believes that it is clear that there is
concentration of uranium at the ion exchange stage and that the production bleed is, therefore,
11e.(2) byproduct material. He further believes that one cannot make a distinction between the

~waste stream resulting after the elution stage (washlng and productron of the yellowcake) and
the waste stream consisting of the productlon bleed produced at the ion exchangn stage.

Iv. SUMMARY OF ISSUES REVIEWED BY THE DPV PANEL

The Panel reviewed the material discussed cited above as well as the documents listed in
Attachment D.” The Panel held discussions with Mr. Ford, Dr. Fllegel and Mr. Joseph Holonich,
Acting Deputy Director, NMSS/DWM. A summary of the key issues reviewed and the Panel’s
findings are presented below.

A. Definition of 1 1e (2) Byproduct Materials

As noted above, section 11.e(2) of the AEA, defined “byproduct matenal” to include “. . . the
tarlrngs or wastes produced by the extraction or concentration of uranium or thorium from any
ore processed primarily for its source material content.” In’ developrng the lmplementrng
regulations of 10 CFR 40, the Commission maodified the definition slightly, to specmcally include
surface wastes from ISL facilities while excludrng the. depleted underground ore body: * . the
tailings or wastes produced by the extraction.of uranium or thorium from any ore processed
' pnmanly for its source material content, including drscrete surface wastes resulting from
uranium solution extraction processes. Underground ore bodies depleted by such solutlon
extraction operations do not constitute ‘byproduct material’ within this definition.” For uranium
ISL facilities, important aspects of the definition of 11e. (2) byproduct material are that (1) the
material must be a waste, (2) the waste is produced during the process of extractron or
. concentration of uranium, and (3) the extraction or concentration is from ore that is processed
primarily for rts source materral (uranium) content '

In contrast to “source materral " the Commrssron has not establlshed through rulemakrng any
lower (bounding) limit or de minimis concentration for 11 e(2) byproduct material, below which
the material would no longer be considered 11e.(2) byproduct material. Thus, the d||ut|on of
11e.(2) byproduct material with water or other liquids would not in and by itself make it non-
11e.(2) byproduct matenal '

- B. CIassrfrcatlon of the WasteStreams T

_ Determrnatron of where in: the ISL process “extractron or concentratron of uranium” occurs and
- the resultlng waste stream, is central to the issues raised in the DPVs
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Production Bleed Waste St’ream

Both Mr. Ford and Dr Flregel argue in their DPV'’s that the “productlon bleed” waste stream is
integral to the process for the extraction of uranium. In Options 1 and 2 of the proposed -
Commission Paper, the staff classifies the “production bleed” as 11e.(2) byproduct material.
This is consistent with.a determination that the production bleed is a waste water stream that is
diverted after the ion exchange columns. Uranium is clearly concentrated (and could be
_considered extracted) in the ion exchange resin, so productron bleed is a waste resulting from
the concentration of uranrum :

However, in the recommended Option 3, staff proposes the NRC should no longer classn‘y the
productron bleed as 11 e(2) byproduct material

. since it is a waste that is generated as part of ensunng protectron of ground water
and not as a result of extracting uranium. Production bleed; instead, would be
reclassrfred as a ‘mine wastewater i (See page 6 of the 12/16/98.)

No mformatron is provided in the proposed Commlssron Paper for concluding that the actrvrty of
“concentration or extraction of uranium” is moved from the ion exchange columns to the elution
stage. In addition, industry information (not included in the proposed: Commission. Paper)
indicates that the productron bleed also serves a production purpose, and is useful toward the
extraction of uranium. In the Power Resources, Inc. amendment appllcatron for its Gas Hill
Pro;ect (Chapter 3, page 3-50, dated June 1998) the followrng statement is made concernrng
the productron or “wellfreld” bleed ' :

““The ISL process is operat’ed asa closed syst'em with the. total injection rate to the wellfield
-maintained below the total production rate from the wellfield. The water which is removed is
referred to as bleed or purge The bleed performs two functtons in the well field operatron _

“1. Prevents an unwanted build-up of anions which compete with uranlum forion
' exchange srtes and must be removed durlng ground water restoratron, and

- “2, Creates a hydrologlc cone of depressron wrthm the mined zone which prevents the
unwanted mrgratlon of lixiviant away from the mining area. .

“The bleed will be removed from the closed system after the lixiviant passes through the ion
exchange system for uranium removal.” [Bold face added for emphasrs 1

. The NMA in its White Paper also indicates that this bleed “brings fresh water into the mlnmg
zone to inhibit the build up of contaminarits that could reduce the effrcrency of the mining -
operation.” !

2 “Recommendations for a Coordinated Approa'ch to Regulatlng the Uranium Recovery
Industry: A White Paper” presented by the National Mining Assocratron dated April 22, 1988,
p. 102. _
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While Mr. Ford in his DPV did not address Dr. Fliegel's ooncerns he raised a number of issues
concerning the potential adverse impact that excluding the production bleed from NRC
regulation (Option 3 of the proposed Commission Paper) could have on NRC, the industry and
States.

FINDING: In the proposed Commission Paper, the staff asserts that the production bleed only
serves the purpose of protecting groundwater and therefore can be classified as
mine waste water. Contrary to this view, the additional industry. mformatlon indicates
that the production bleed also aids in the concentration of the uranium-at the ion
exchange columns. Dr. Fliegel shares this view that concentration of uranium
occurs at the ion exchange columns. Since these points are not directly addressed,
additional 1ust|f|cat|on for classifying this waste stream as non-11e.(2) byproduct
material appears to be warranted in the Commission Paper.

- In addition, Mr. Ford has raised arguments pointing out the disadvantages of the
staff's recommended approach in Option 3. His DPV raises reasonable arguments
for consideration by senior management and should be addressed in any rulemaking
to clanfy regulatlon of ISL uranium extraction activities.

Gro! ndwater Restoratlon Waste Stream

The DPVs (particularly Mr. Ford) raise arguments that the groundwater restoration waste
streams should be 11e(2) byproduct materials contrary to the DWM Staff Technical Position.

- One argument, discussed by Dr. Fliegel as reasonable, is that ground water réstoration wastes
are 11e.(2) byproduct material if one considers the ISL facility as an entity with the sole purpose
of producing uranium from ore. As such, any waste produced from that facility, at any time in
the life cycle of the facility, can be viewed as waste produced by the extraction or concentration
of uranium, since there was no other purpose for the facility. Usmg this argument, ground
water restoration is a necessary step in the process to-extract uranium from ore and wastes
produced in thls step therefore meet the definition of 11e (2) byproduct matenal

The ISL operatlon is almost a closed Ioop process After leachmg wnth the I|x|v1ant the
underground ore body is processed ore. The pregnant lixiviant (contalnlng uranium) is brought
to the surface, where it is passed through an |on-exchange system to remove the uranium; then
the barren hxmant is reinjected (possibly with additional fresh lixiviant) intothe ore body: where
the uranium is again dissoived. It can be argued that the lixiviant reinjected last contains
wastes produced from the extraction'in the ion-exchange system and thus wotlld be by
definition 11e.(2) byproduct material. As’ result, after the process circuit ceases operation, the

~ contaminated ground water wouid be 11e (2) byproduct material. It could then be argued that

all wastes from ground water restoration from that point on would also be 11e.(2) byproduct .

material, and would be under the jurisdiction of UMTRCA, EPA standards and NRC
regulations.

Another argument that ground water restoration wastes are 11e.(2) byproduct material is that
running fixiviant through an ore body is processing which extracts uranium from the ore body
into the process water (lixiviant). Thus, any waste produced, lncludmg the contaminated
ground water, would be consndered 11e.(2) byproduct. materlal
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A fourth argument, that ground water restoration wastes are 11e.(2) byproduct material, is that
only the depleted ore body is specifically excluded from the definition of byproduct material in
the regulation (10 CFR 40.4). The contaminated ground water is not excluded from the
definition of byproduct material, and so should be considered to be included as byproduct
material. _

Mr. Ford in his DPV identifies a series of arguments against the current DWM Technical

Position (Option 1 in the proposed Commission Paper). Some of the principal ones are:
1)Defmmg groundwater undergoing restoration as-non-11e(2) byproduct material has the
potential to weaken NRC regulatory authority over liquid, air, and solid emissions from 11e.(2)

- facilities and the decommissioning and cleanup of those facilities; 2) Current staff practice will .
create disagreements between licensees, the NRC, and the public, over what the NRC '
regulates 3) State governments may be encouraged to regulate 11e.(2) disposal facility since
the material would be commingled radioactive and chemical waste; 4) Health, safety, and
environmental risks will be increased by encouraging onsite disposal and the creation of many
small disposal sites of radioactive material; and 5) Current staff practice will make it very

difficult for some licensees to locate disposal sites that will accept contaminated material. In his
DPV, M. Ford identifies a series of arguments in favor of returning to the pre-1995 NRC staff
policy of treating all waste streams: as 11e.(2) byproduct material (Option 2 of the proposed
Commission Paper).

FINDING: The DPVs raise reasonable arguments for: consideration by senior management and
should be addressed in-any future rulemaklng to clarify regulatlon of ISL uranium
extraction activities. :

V. PANEL RECOMMENDATIONS

Pursuant to Management Directive 10. 159, the Panel has restricted lts'recommendatlons to
only those concerns ralsed either in the DPVs.or follow up dlscussmns with Mr. Ford and Dr
Fliegel.® : :

1. The proposed Commission Paper needs to be reviewed and potentially revised to
address the flndlngs made above :

‘2. Senior management needs to give consideratiOn to the arguments made in the DPVs in
any future rulemaking to clarify NRC'’s regulation of ISL uranium extraction-activities. -

3. Senior management needs to reevaluate whether the current practice (Optlon 1in the
Commission Paper) should be contmued upon consideration of the arguments in Mr. _
Ford's DPV. _

3 Given the 18- year history and the Panel's review of this compiex issue, the Panel
suggests that consideration be given to developing legislation to clarify how ISL uranium
extraction activities and the resulting waste should be regulated _
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.January 20, 1999

TO: " Carl J. Paperiello, Director | |
Office of Nuclear Material Safety and Safeguards -

SUBJECT: COMMENTS ON COMMISSION PAPER TITLED “RECOMMENDATIONS ON
WAYS TO IMPROVE THE EFFICIENCY OF NRC F{EGULATION AT IN SITU,
'LEACH URANIUM RECOVERY FACILITIES®

William: Ford filed a Drffenng Professronal Opmron on October 20, 1998 trtled ”D/ffenng
Professional View Concerning Nuclear Regulatory Commission. Ffegulatlon of Liquid Effluents
From In Situ Leach Uranium Extraction Facilities” and Myron Fliegel filed a Differing
Professional Opinion on November 19, 1998, titled "Differing Professiopal View On Commission
Paper Titled: “Recommendations on Ways to Improve the Efficiency of NRC. Regulatlon atin
Situ Leach Uranium Recovery Facilities”. At this time, the Differing Professional View Panel
has completed it's recommendation to the Office Dlrector and we-are presently awartrng your
decision. Meanwhile, we have recently received a draft of the Commrssron Paper that was sent
to the Executlve Director for Operations in January 1999. This paper has our Differing
Professronal Opinions.attached to it. ‘In our opinion, the Commission paper does not address
the concerns of the Differing Professronal Vlews or the recommendations of the: leferrng
Professional. Vrew Panel. _ _

After readmg thrs draft of the Commission.Paper we wrsh to hlgh light two observatrons in.
addmon to the comments in our leferrng Professional Vlews '

1. The commrssron paper does not provrde any support for the statement that the current
-staff- practlce is more consistent wrth the defrnmon of 11e (2) byproduct matenal in the
i Atomrc Energy Act ST T _ _ R
On page 5 the statement is made wrth respect to the current staff approach (Optron 1) that
“The pnncrpal advantages of this:option are that defining post-extraction liquid effluents in thrs
‘manner is more consistent with the definition of 11e.(2) ‘byproduct material in the AEA, and that
this approach also is more consistent with how EFPA views such:-waste under 40 CFR Part 440,
which addresses, in part, effluent dlscharges from uranium mining operations.”

Until 1995, NRC held that all liquid effluents from in situ leach facrlrtles are 11e.(2) byproduct
material. This was confirmed most recently i ina March 30, 1994, memorandum to Joseph J.
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Holonlch Acting Branch Chief Uranium Flecovery Branch from Robert L. Fonner Office of
General Council which stated that “only the ore body is excluded from byproduct material. All
other waste is byproduct material” One year later the staff changed this position when it
published it’s April, 1995, “Staff Technical Position on Effluent Disposal at Licensed Uranium
Recovery Facilities’. However, we have been unable to find any Office of General Councii
concurrences in this document or any written communications from the Office of General
Council explaining the basis for the change in the interpretation of 11e.(2) byproduct material.
* This same observation is also true for the proposed option (Option 3).

During solution mining, the groundwater is pumped out of the ground, sent through the
processing plant, and relnjected into the well field from 100 to 200 times. Therefore, the
groundwater has come in contact with the processing plant many times and should be
consrdered 11e.(2) byproduct material. :

- The statement that “that this approach also is more consistent with how EPA views such waste
under 40 CFR Part 440, which addresses, in par, effluent d/scharges from uranium rmining
operations”, is in our view incorrect. As pointed out in paragraph 8b of William Ford's Differing
Professional View, the U.S. Envnronmental Protectlon Agency considers all liquid. effluents from
in situ facilities to surface waters to be process waters and in accordance with 40 CFR 440.34
does not aIIow new in situ Ieach facilities to dlscharge process waste water to navigable waters.

2. The recommended optlon (Optlon 3) has not recogmzed that this option may umlaterally
remove NRC regulatory authority over the well fields and some of the surface facilities at
~ uranium in situ extractlon facrlltles : :

Option 3 of the Commlssron Paper (page 6) would classrfy only post lon-exchange wastes as -
ile. (2) byproduct materlal All other wastes would not be subject to NRC regulatlon

This also means that all wastes streams from the well flelds would not be subject: to NHC
regulatlon Identlfylng all waste streams from the well field as not being 11e.(2) byproduct
material, raises the question of whether NRC has: regulatory authonty over the well field. In .
other words if. the waste: streams from the well field are not 11e: (2) byproduct matenal ‘the well
fields must not be a 11e. (2) byproduct matetial actlvrty ‘Such a:conclusion .would render mute
the discussion in the Commission Paper of Dual Regulatlon of Ground-Water anid rellance on
the Environmental Protection Agency. Underground Injection: Program It would also mean that

, contamlnated well fleld plpes ‘and equnpment would not be. subject to NRC regulatlon

The Commussron Paper (page 7) states that thls optlon would llmlt NHC regulatory authorlty to.
radlatlon protectlon in the processing: facnlrtles However, using the same argument as above, if
" only post ion- excharige wastes are 11é: (2) byproduct material, the front-end of the plant may

" notbe subject to NRC regulatory authonty of.any kind. ‘lon exchange columns canbea
S|gmf|cant source of radon gas emissions w1th|n the plant if the columns are open to the
atmosphere. by design or leaks. We do not see any lndlcatlon that the Commission Paper has
consrdered thIS consequence : : :



We have both provided information and expressed opinions in our Differing Professional Views
that explain why we think this interpretation of 11e.(2) byproduct material should be '
reconsidered. We request that these comments be added to the Commission Paper package.

William H. Ford | |
Hydrogeologist and Project Manager
Uranium Recovery Branch

yro_n Fliegel _ ,
Senior Project Manager
Uranium Recovery Branch

cc: M. Virgilio, NMSS  J. Greeves, DWM  J. Holonich, DWM K. Stablein, URB
J. Hickey, LLDP  C. Abrams, URB M. Layton; URB, J. Surmeier,PMDA
D. Schmidt, URB  S.Treby, OGC ' '



