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1.0 INTRODUCTION

Uratiérz received Source Material License SUA=1597 on July 19; 2011, In accordance ‘with 10 CER
40.65 and Source Material License SUA-1597 Uranerz Enelgy Cor; pmatlon submits -tlie first half
'2017 Senn-Annual Efﬂuent and Momtoung Repmt summauzmg the opel 1oml efﬂuent and

'Senu-Annual lepmtmg is pe1f01med accmdmg to SUA—1597 Llcense Condmon 111 and mcludes
informatioi for the period of Januaty 1, 2017 tlnough June 30, 2017.

2.0 OPERATIONAL MONITORING
2.1 Production Arcas in Operation aid Restoratiori
License Condition 11. l(B) lequues a semiannual Teport that discussés the status of ploducuon
areas in operation and resforation. This information was iticluded in the Quaﬂelly Repoits
. stibmitted to the NRC on April 27 and July 28, 2017, As described in those repoits, production
continued at the Nichols Ratich Uit i Production Area #1 (PA#1) in header houses 1 through 8

and begaii iii PA#2 in header house 9 duung the report period. In addition, no operational
activities occurred at the Jane. Dough or Hank Units during the repoit period.

i2;2fL0ng-'Term Excursions

Excursions. As repor ted in the Qumtclly Repoxts mennoued above no wells wene on exculslon
status dulmg the 1epmt pet iod.

2.3 Disposal Well Volumes

License Condition 1011 requires the volumes of solution disposed in each disposal well to be
reported in the annual report. Uranerz presently-has two deep disposal wells permitted through
the Wyommg Depa1t111e11t of Eiivifonmeital Quallty Water Quality Division (WDEQ-WQD),
(Pexmit 10- 392) The volumes of solution disposed in each dlsposal well for the 2017 period will
be included.in theJ uly through December 2017 Semiannual Report to the NRC.

2.4 Méchaiical Integrity Tests

License Condition 11.1(B) fequires a sennannual report-that provides a summary of: mechanical
mteguty tests (MITs) A ‘summary of MIT lesults during the report peuod was included in the
Quarterly Reports, mentioned above

January = June 2017 Semi Annual Report
Page [1
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3.0 EN

VIRONMENTAL MONITORING

3.1 Growid Water Monitoring

In accmdance Wlth Llcense Condmon 11.5, monitor wells in the pxoductlon area ‘(petimeter,

.ovellymg and undellymg wells) are samplecl for excursion parameteis. Per License Condition

11.1(A), a summary of the weekly excursion parameter values, corrective actions taken, and the

tesults ‘obtainéd for all wells ‘that were on excursion are p10v1ded in the above referenced

Qualtelly Reports submitted to the NRC.

License Condition 11.7 requires :an annual evaluation of the impacts of ISR operations on

potential’ glound :water users, annual samplmg of all domestic and livestock wells located within 1

kilometer of the plocluctlon area monitor ting wells and subniittal of the evaluation and sampling
results as pait of the annual reporting to the NRC. Collected S'unples are analyzed at an offsite
laboratory for natural uraniuoit, radiuifn=226, and those constltuents chloude, conductivity, .and
alkahmty, as listed in Section '5.7.8.9 of the hccnse apphcatlon The samphng results and annual

evaluation will be included in the July tlnough December 2017 Seml-Annual Effluéiit Report to
‘the NRC

3.2 Surface Wa‘ter /Moni'torin‘g

In-accordance with License Condition 11. I(D) Regulatory Guide-4.14 and Sections 5.7.7.3.1 and

57.8.11 of the license apphcatlon, surface wate1, if-available, W1ll be collected and analyzed for
total - manuun Th-230, Ra=226, aiid Pb-210 at least annually; or quarterly if watei is present.

“There are iwo surface water self-samplels located at the Nichols Ranch Unit. App‘enc,hx A

contains the surface water- quahly results for-the repoit period.

As per dxscussmn with' NRC staff on September 11,2014, the Hank. and Jaiic Dough Units are:not
:opelatxonal at tlns time; thexefme surface ‘water monitoring will not occur until ploductlon beging
inthe respective areas

3.3 Unplanned Releases

There was one reportable unplamled release.of prodiiction solution duung the reporting period
that was reported tothe NRC on June 13,2017, Docunientation pertaininig to the unplanied
reléases is maintained o1 sité and available to inspectors on site upon theif request.

3.4 Sediment-and Soil Sampling

- In-accordance w1th License Cond1t10n 11. 1(D), Regulatmy Guide 4.14 and Section 5.7.7.5 of the

license apphcatlon sediment and soil samples will be collécted aninually and :analyzed for total
uranium; Ra-226, Pb-210 -and Th-230. Samplmg results will be tepoited in the July thtough

“December 2017 semiannual teport to the NRC,

Uraneiz.
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.June 2017 Semi Annual Report




oy l.J ENERGY FUELS

3.5 Air Particiilate, Radon, and Gamina Radiation Mml’itoﬁn”g

In accordance w1th Section 5.7.7.2:1, 5.7.7.2.2, and 5.7.7.6 of the approved licensé appllcatlon
: U1ane17 maintains :an envnonmental monltoung prograni at six locations arotind ‘the licensed
Nichols Ranch ‘facility. These stallons are used to momt01 air paltlculates 1adon and passive
gamma measurenents. '

The $ix énvitohmental otiitoring station locations are as follow:

NA-1/NR-1, momt01s the nieatest full time residént at Diy Fork Ratich
NA-2/NR—2 is located at the southérn license boundaly and momtms the down wind
conditions of the northwest winds foi'the CPP,

o NA-3/NR-3, is located at the northern license boundaly and momtoxs the downwind
condltlons of south west winds for the wellfield and the CPP

o NA-4/NR-5, is locited at the eastein hcense boundaly and is the backgwund station

- wpwind from the wellfield and the CPP.

o NA-5/NR-6, is located west of the CPP .and monitors the downwind conditions of the
eastelly winds that occur at night,

o NA-6/NR-7, s located northeast of the CPP and monitors the mian camp that is historically
the ma\nnally exposed member of the public.

Air particulate :samples ‘are collected ‘weekly and then composited quarterly for analysis by an
outside laboratory. Appendix B contains the air pamculate data collected from the six
eénvironniéntal ]ong—llvcd particulate air monltoung stations for the réport period.

As ment10ned above, 1adon gas 15 also momtmed contmuously at the six air paltlculate Stations.
T dccordance with document ML17019A233 which, is referenced. under document
ML17019A241 in License ‘Condition 9.2 there are also elght addltlonal radon detectors
surrounding the CPP and six surrounding the -active wellfield which are used for public. dose
assessments-and personnél dose assessments. The historical location knowi 2 as Wellfield (fence)
swas located on the bouridar y of Header House 1. ‘With the addition.of Héader House 9 during the
report period, the Wellfield (fence) radon detector was located in between Header House 1 and 9
so it will no longe1 be reported as a surrounding wellfield momtoung location: Inorderto replace
it a new passive outdoor radon monitor was installed designated as WFNR:2 beginuing January
2017. In addition to this location, two addmonal monitoring. locatlons have been added, NCBM-3
and NCBM-4, to account for expansion of the wellfield ini accoidance with document
ML17019A233.  Passive outdoor radon detectors are exchanged qualtelly for the six
environmental locations and semi-annually for the wellfield and-CPP locations, as required, and
sent to Landauer for analysis. The radon monitoring data is shown in Appendix C, These values
are theri conipared to radon daughteér efffuent reléases found in 10 CFR 20 Appendlx B valugs to
assess dose to the public.

Uranérz
January —June: 2017 Semi Annual Report
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As mentioned above; passive. gamma radiation is monitored continuously at-the six air pamculate
statlons The monitoring is performed using Optically Stimulated Luminescence (OSL)
dosimetérs that : are exchanged ¢ and. analyzed by Landaiier qualteﬂy ‘The passive gamma radiation
monitoring data is-shown in Appendm D,

3.6  Effluent Monitoring Program

‘The efﬂuent momtoung program is demgned o nieet, thc 1equuements of 10 CFR 40 65 and is

1ep01ted in accordance with License Conditiotr 11.1. Sampling oceuirs inside the Central

Processing Plant - (CPP) montlﬂy Deep. Disposal We]ls (DDW) semizannually, and the header

houses quar telly to measure long-lived particulate effluents in accordance with NRC Regulatory

‘Guide 8.30. The results are summarized in Appendix E.

Samplmg also oceurs inside the CPP DDW, and the Leader houses o measure radon effluerts,
using the modified Kusnetz method. These measurements are taken in accordance with NRC.
Reguhtmy Guide 8.30. Radon moriitoring also includes quaiterly. samples of at least 10% of
opelatlonal tecovery wells usmg the modlﬁed Kusnctz methocl as well as measmements of 1adon

_Append_lx B. The 1es_ults ai'e s_ummauzed in Appendlx F

The total effluetits emitted during the monitoring péiod are a sum of each source’s effluents and

are.calculated for long-lived paltlculate and radon effluénts; as showii below. Thésé aimouiits are

compaled to operational projections in the license apphcatlon aiid will be :analyzed and
summarized in the annual ALARA report included with this report in (Appendlx G). Average
concentrations are taken froin Appendix E and Appendix F and the background (BKD)
conicentration for U-Nat 1s taken from avelagmg the conceiitiation of U-Nat for NA-4 for the
period moriitored (wlnch is 1.00E-16 uCI/ml) The average backglound conceiittation of radon is
taken from averaging ‘the concentration of tadon foi NR-5 for the. period, monitored (which is
2.5E-10-uCi/ml), ‘

January =June 2017 Semi Annual Report
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—Bich Conc, (”C )]*1275( fri) 28 316(
*
ne{=o cfm 7

# 262 800(1mnute.§ of oper atzons n: pe1 wd anonitor: ed)

DDW (iCi)

[A vg. Cone (ll ‘) BI(D Coné. (511)1*1275(@:7: ,.*.,.28 316 (;c':l)

ml,
#:262 800(mmutes of operatwns m pe1 iod: momtm ed)

CPP (1iCi) = (2:87E~13 ~ 1.00E18) % 13,500 # 28,316+ 262,800 = = 28.79 pa
Header Hoiise-(iCi) = (3.13E~" — 1.00E~19) % 1,275 %'28,316 * 262, 800 2:97 pCi'
DDW (iCi) = (5.25E~13 = 1.,00E18).5 1,275 = 28,316 * 262,800 = 4. 98 HCi

Taotal Ef flueiits of U — Nat(periodmonitored) = 28.79 + 2,97 44.98 = 36.73 uCi
=3.673 E~> Ciof Natural Uranium

Uranerz
January = June'2017 Semi Anriual. Report
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Total Ef fluents of Radon: and its Progeny (per iod, momtm ed)
: = (CPP (u(.‘l)) 4 (CPP Tanks: weD) + (Heade1 House (nCi))
+ (DDW (pCL)) + (Recovery Wells (uCl) + (Spllls (nei))

CPP (jiCi)

=|| Avg.Conc (WL)* 9,‘15-8' ., —BKD Conc. (717[)

ml

#*13, 500 (cfm) % 28,316 (f )

* 262,800 (ininutes o f operations in period monitored)
CPP Vents (uCi)

. uCl
= || Avg.Conc (WL) % 9.1E* Wi BKD Conc. (,:m'l ) 293 (cfm)

nl
) %262 ,800(minutes of ope) ‘ations in period monitor ecl)

%28,316 (

fe3
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Header House.(1CY) _
/nci,
(F ml

= || Avg. Conc WLy 9.1E-8 ~ BKD Cone:(-2)

ml ‘
£ 1,275 (cfm) * 28 316 (f )

% 262,800(minutes of operations inperiod monitored)

DDW (JiCi)

/uci
o / ml o
=|| Avg.Con¢ (WL)*91E8 | —— — BKD Coiic (“_Cl)

1,275 (¢fm) * 28,316 (’ l)
¢fm) x 73

# 262 800(mmutes of -operations inperiod momtm ed)

‘Recovery Wells (uCi)

Avg.Conc (WL)

-8
Well *91F

— BKD Conc. (_)
| 1l

# 259 (maximum number of oper ational recovery wells)

mil

% 3,000 (emmisionrate in—-—.)
min’

* 262,800 (nitiutes of operdtions in.peiiod monitored)

Uranerz S :
January = June:2017 Semi Annual Report
Page |7




Spills (uCi)
=Therewere no slels that contributed detectable.amounts of radon to the envir onment dw ing the

CPP (uCE) = [(0.0108  9,16°%) — 2,50~1%] » 13,500 # 28,316 + 262,800 = 5.5344Ci
GPP Vents (i) = [(12.6 ¥9,1678) — 2.505~29] + 293 » 28,316 262,800 = 546 E® uci
Header House (j1Ci) = [(0.0095 * 9.1E~%) — 2.50E7'%] % 1,275 % 28,316 * 262,800 = 7.50 E3Ci
DDW (;1jcz) =1(0.0077 +9.1E~%) —-2.501;—?10] 1,275 # 28;3115 * 262,800 = 5.40-E> pCi

Recovery Wells (pCL) : [(0:5170 * 9.1E78) ~ 2.50E~ 10] 5 259 = 3,000 % 262,800 = 1,70 E* pCi

Total Effluents of Radoiiand its Progeny (periodmonitored)

= 5.53 E*1Ci + 5.46 E° {iCi +7.50 E3 uCi+5.40 E3 uCi+ 1.70 E*pCi = 5.55E% 1iCi
= 5.55 Ci of Radon and its Progeny

— 222: Radon is assumed to be iy equilibiiwin with its short lived. ‘pirogeny.

3.7 Meteorological Data

Iii accordance with License Condition 10,15 meteorological data is collected in order to véiify the.
data to be 1eplesentat1ve of long term conditions at Nlchols Ranch ISR Pleect Uranérz has
requested removal of this license condition and are awaiting 1 review and apploval from NRC. The
data collected includes teimperature, wind speed and difectiori. This report will be submitted in
the July-December 2017 semiannual report.

A review of the previous report shiows no changes i conditions warrantifig a- change in
envirdniniental monitoring : statlons or radon detectors at this time.

4.0 SUMMARY OF EMPLOYEE URINALYSIS RESULTS

Bloassay saiples are. collected oti all employees at initial hiring. Monthly samples are ‘collected from
plant operators. Aiialysis is performed by an outside laborator y. The bnoassay results 4re sumimarized
-annually, pursuant to 10 CFR Part 20, Subpart M and will be iticlided in the July thiough Deceniber
2017 semiannual report.

Uranerz
January —June 2017 Semi-Annual Report
Page i8




5.0 PUBLIC DOSE

10CFR 20.1301 1equnes that each NRC licensee conduct their oper ations in a mannet that the total
effective dose equlvalent (TEDE) to.members of the pubhc does not exceed 100 mrem in-a year, and
that the dose from external sources in any umestucted area does notexceed 2 mrem in any hour:
Additionally, 10. CFR. 20,1302 1equnes licensees to -show compllance to these dose limits by
démonstrating oie of the followmg

1. Show by actual measurement or calculatlon that the TEDE to the pubhc dges not
exceed 100 miein; or :

9. Shiow that the aniual average concentlatlon of xadloactlve effluent 1eleased at the
restricted ‘boundary. do not exceed the values in Tablé2 of Appendix B in 10 CFR 20.
Also that the external dose to an individual continuously present in an unrestricted area
would not-exceed 2 mrem in an hour.

The public dose-data is summarized annually and is included in this semi-annual 1ep01t (Appendix
G).

6.0 SAFETY AND ENVIRONMENTAL REVIEW PANEL (SERP) EVAULATIONS

Per License Condition 9.4E; Uranerz shall furnish, ifi an annual report to the NRC, a description of
such changes, tésts, ot cxpeuments mcludmg a suimmary of the evaluations inade by the safety and
environmental evaluation panel (SERP) A summar y ‘of SERPs petfoxmed duung the annual report
petiod will be included in the July through December semiannual report fo the NRC.

7.0 RAif)IATION PROTECTiON fl.’,ROGRAM

the 1ad1at10n plotectlon ptogtam conteut and 1mp1ementatton pelfonned m ﬁccoxdance w1th 10. CFR
20.1101(c) (i.e., the ALARA Audlt) Thése tesults shall include an. analysis of dosés to individiial
membeérs of the_ public. ‘A copy of the 2016 ALARA Audit'is included in Appendix H.

Uranerz 7
January —Jung 2017 Semi Annual Report
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Energy Fuelsinc.
Appendix A

Surface Water Quality Analysis
January to Juné 2017 Sémi-Annual Report’

Campl Uranium-Natural (Total) -  Radium226. b ~ lead210 o |- Thorium 230,
*Sample Location- ‘Datpe " | Concentration uCi/mt -Con;entratioﬁv' Precision () | MDC or RL' -Con(:en'gration Precision (), | MDC orRL | Concentration -Rrecisiqnv(i) |- MDC'orRL
oo wemy (R WMD) ey uei/m) | (ue/ml | (uc/md) | (ueym) | peymy | (ueimiy | (ac/m) | {uc/mi)

“NRSSW

e

2

g ; Not.Sampled, Dry (checked 3/30/17
_{Cottonwood D Nichols) L P " /30/17)
NRSSE ot e :
L i . Not Sampled, Dry (checked-3/30/17).
{Cottonwood U Nichols). tSamp ry { / ! /17)
WRSSW’ 12 Jun 17 3:91E-8: 2:031E:10 2.48-9 3E-10 2810 | SE10 ‘6E-10 dEg 1 2E-10 28-10 . :2s-i'oi
_ (Cottohwood D Nichols) |~ . .. N ‘ ’ . ” B R S T L o "
o NRSSE ) oyuni7|  €a7Es. 2.031E:10 1.08:9° 2810 2E-10, 9E-10 6610 69 1E-10 1610 2610
. (Cottonwood U Nichols). . . . i . .

Notes:

MDC = Minimuin Detectable Conceritration

RL = Reporting Limit

Al



Energy Fuels Inc.
Appendix B
Long Lived Alr Particulate Data
January fo June 2017 Semi-Annual Report

‘Percent -
‘ ‘ , 10CFR 20 APP | Concentration -
‘ o Sample | ... ... | Concentration | <Erfor | LD BTable2' | % (Doesnot
sampletocation | g | Radionuclde ] hchmi) | ducymi | quCizm | Valies Inclide
. {uci/iil) | Background
. e - . , e | . Subtraction)
NA-1
AlF Station,
|Nearest Résident <15t Quarter U-Nat 9,7E-17 + 1.0E-16 ‘9E-14 0.11
Th-230 2.2E:16 11E-16  1.0E-16 3E-44 0.73
9.4E-17 "5.3E17  1.0E-16 9E-13 0.01
Pb-210, 14614 13E15  2.0E:15 6£-13 233
P6-210. 6.4E-15 13E15  2.0E-15 '9E:13 0.71
2nd Quarter LU-Nat 1,2E-16 * 1.0E-16 9 E14 013
Th-230 0.0E400 34617 1.0F-i6 3E-14 0.00
Ra-226 1.3E-16 626517 1,0E-16 9E13 0.01
Pb:210 1,2€-14 10E15  2.0E-15 6E413 2.00
Po-210 2.8E-15° 1:2E-15  2.0E-1S 9E-13 031
3rd Quarter U-Nat 1.0E-16 9E-14 0.00
Th-230, 1.0E-16 3E-14 0.00
Ra-226 1QE16  9E13 0.00
Pb-210 2.06-15 ‘6E-13 0.00
Po-210 2.0E-15 9E13 0.00
4th Quarter U-Nat 10E-16 9E-14 -0.00
Th-230 10E16 3614 0.00
Rd-226 i 1.0E-16 9E:13 0.00
Pb-210 2.0E-15 6E13 0.00
Po-210 2.0£-15 9E-13 '0.00,
NA-2 | ” i
Alr Station
Downwind
Southern
Boundary ist Quarier . U-Nat 1,0E-16 * 1.0E-16 9E-14 0.11
' Th-230 2.8E:16' 13616 10616 3E14 093
Ra-226 2.0E-16 89E-17  1.0E-16 9E-13 ‘0,02
Pb-210 9.7E:15 148415  2.06-15 6E-13 1,62
Po:210 BAE15, 15E15 20815 9E-13 0.60
2nd Quarter U-Nat 19E:16 * 1.0E-16 9E-14 0.21
Th-230 6.76-17 S9E17 10616  3E-14 022
Ra-226 1:1E-16 29817  1.0E-16 9E-13 0.01
Pb-210 13E-14 148415 2.0E-15 GE13 217
P0-210 2.6E-16 14645 2.0E:15 BE-13 '0.29
SrdQuarter  U-Nat 10616  9E-14 0.00
Th-230 1.0E-16 3E-14 0.00
Ra-226 1,0E-16 9E-13 0.00
PbH:210 2.0E-15 BEA13 0.00
Po-210 2.0E-15 9E-13 0.00
ath Quiarter U-Nat 1.0E-16 9E-14 0.00
Th-230 1.0E-16 3E-14 0.00
Ra-226 1.0E-16 ‘9E-13 "0.00
Pb-210 20615 6E-13 0.00
P6-210 2.0E-15 '9E-13 0,00

*No result provided from laboratory 8-1



Energy Fuels Inc.
Appendix B
‘Long Lived AIF Particulate Data
y to June 2017 Semi-Annual Réport

i Percent

_ | A0CFR20 APP | Concentration

Concentration | Error. | D | ‘BTable2 | %(Doesnot .

D mei/ml) fuc/mi)[ (uCi/mi) | Values | indude
| I B {uCi/mi} | Background
.. ] .subtraction) .

‘Sample

B S PR I. rane 0 >amp
Sample Locdtion Period

|NA3

|AlrStation
| Downivind. 4
|North Boundary ~ dstQuarter 7.3€:17
: ' B ' 1:3E:16
Ra-22 84E-17
PB-210  © 18E-14
Po210 7.2E15

9E14
3E-14
9E-13 0.01
BE-13 300
9E-13, 0.80

2nd Quarter U-Nat 1.4E-16 € 1.06-16 9E-14 ‘0.16
Th-230 1:66-16 BOE:17 1016 3E-14 053
Ra-226 1.7E:16 59617 1.0f-16 9E13 '0.02
Pb-210 1.1E:14 10E15  20E15 6£-13 1.83,
P0-210 2.9E-15 11E-15  20E15 9E-13- 032

3rd Quarter ‘U-Nat 41,06-16 9E-14 0.00
' © Th230 A0E16  3E14 0.00
Ra-226 1.0E:16 9E-i3 0.00

Pb-210 20615 GEA3 0.00

Po:210 2.0E-15 9E-13 0.00.

4thQuartér U-Nat

9F/14 0.00
Th-230 '

3814 0.00
Ra-226 9E13 0,00
Ph-210 6£:13 0.00
‘Po-210, . 2.06-15  9F43. . 000 . .

NAa

|AirStation
Background Site  ‘1st Quarter UsNat 1.0E16 9E14 0.09
' ‘ 1.0E-16 3E-14 0.25
1.0r-16 9E-13 0.01
2,0€15 6E-13 250
2.0E-15 9E-13 0.69

1.0E-16 GE-14 0.13
1.06-16 3E-14 0.67
1.0E-16 GE:13 0.02
2.0E-15 6E13 2.00
Po-210 2.8£:15 12615 0.0E400 9E-13 0.31

2nd Quarter U:Nat

i.0e-16 9E-14 0.00
1.0E:16 3E-14 0.00
1016 913 0,00,
20615 6E-13 0.00,
2.0E-15 9E-13 0.00

3rd Quarter

9E-14 0.00
3E-14 0.00

.0 9E-13 0,00
Pb:210 20815 6E-13 0.00
.. .P8210 . 2015  9E13. . .0.00

ath Quarter U-Nat,

*No résuilt provided from laboratory B2




Energy Fuels.Inc.
Appendix B
Long Lived Alr Particulate Data
Janudry to June 2017 Senil-Annual Report

Percent
| 10CFR20.APP | ‘Concentration
oo | Sample v Concentration | Error o 8 Table2 % (Doesnot |
sampletocation | - porioq | Radlonuelide | ey [xueymn| gicymn | vatues e
- (nei/ml) | Background
‘Subtraétion)
NA-5 ” '
Air Station
Downwind
Waest.of CPP 1st Quarter U:-Nat- 0.0E+00 * 1.0E-16 '9E-14 0.00
Th-230 0.0E+00 3.6E-17  1.0E-16 3E-14 0.00
Ra:226 0.0E+00 36617 1.0E-16 9E-13 0.00
Pb-210 1.8E-14 1.SE-15  2.0E1S 6E-13 3,00
‘Pot210 15€-15 7.9E-16  2.0E-15 9E-13 0.17
2nd Quarter U-Nat 1,66-16 * 1.0E-16 9E-14 018
Th:230 5.2E-16 2.0E-16  10E:16 3E14 1.73
Ra-226 1.2E-16 5.0E-17  1.0E16 "9E-13 0.01
Pb:210 1.4E-14. 13E15  2.0E:15 6E-13 233
Po:210 2,7€-15 11E15  2.0E-15 ‘GE-13 030
3rd Quarter U-Nat 1,0£-16 '9F-14 0.00
Th-230 ' 1.0E-16 3E-14 '0.00
Ra-226 1.0E-16 ‘9E=13 0.00
Ph-2i0 208415 6E-13 0.00
Po:210 2.0€-15 '9E-13 0.00
4th.Quarter U-Nat 1.0E-16 9E-14 0.00
Th-230 1.0E-16 3E-14 0.00
Ra-226 1.0E:16 9E-13 0.00
Fb-210 2.0E-15 6E-13 ‘0.00
. Po-210 . L. 2.0E-15 9E-13 -0.00
NA‘6
Alr Station
Downwind
North East 6f CPP st Quarter’ U-Nat 33E:16 * 1.0E-16 9E-14 0.37
Th=230 0.0E+00 1.6E-16  1.0E-16 3E-14 000
Ra-226 2.4E:16 82847  1.0E-16 9E-13 0.03
Pb-210 2.6E-14 26615 2.0E:15 6E-13 433
Po-210 6:8E-15 24E-15  2,0E15 9E-13 076
2nd Quarter U:Nat 2.9€-16 . 1.0€-16 9E-14 032
Th:230 0.0E400 37616  1.0E-16 3E-14 0.00
Ra-226 7.56-16 37616  1.0E-i6 9E-13 0.08
Pb-210 3.76-14 10814 20E-15 6E13 647
£o-210 1.4E-14 8.6E-15  2.0E-15 9g-13 1,22
3rd Quarter U-Nat 1.0E:16 9E-14 0.00
Th-230 1.0E416 3E-14 0.00
R3-226 1.0E-16 9E-13 0.00
Ph:210 2.0E-15 BE-13 0.00
Po-210, 2.0E:15 9E-13 0.00
4th Quarter U-Nat 1,06-16 9E-14 0.00
| Th-230 1.0E:16 3E-14 0.00
Rd-226 1,0E:16 9E13 0.00
Pb-210 2.0E-15 6E-13 0.00
Po-210, : 20615 913 . 000
*No'résult provided fror laboratory’ B-3
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‘Enefgy Fuéls ine:
Appendix C
‘Radon Monitoring

January:te June'2017 Sémi-Annual Report’

WA

N

1.00E-10°

10CFR 20 APP-BJ)
 Table 2.Valies |

“100E16"

TO0E-10;

“1.00E-10?

1.00E10:

iooeo: |

...... __jLéciition G n Touartersatrrio) . = . y -
ichols Ranch Prejoct “QuariéFangry:| Uity Quanergantz;| Yneertainty DiCimn)
N Chtfip tooEsi6: | A.00E: © 1.B0ETH
(CPP Raiiich, _— , "
\ © S00EAD; 30BN $.00E-10
;{(Edst Sidg) ‘ . . H Y SR (RS
‘CPPFence e e : -
o 5.00E-10: 3.00E-11 ' 5,00E-10
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" ;CPPFence N )
S *400E20: | 3000E:iY 4. 00E<10
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- CPP Fénee o o e
R - BI00BA0: 300BA11 4B0E0
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Energy Fueisinc.

Appendix'C:
Radon:Meénitoring;

January to’June 2017.Semi-Annual Report

g K gt K

| ichiols Rinch Wellficld Lodtions (6 locarion

" ' Quarter 3 2017 1

Locition; ___ JQuaitert rter3200700]
Sans ‘Quater$2057 | -

Nichils Ranch Projéct Quartér 22017 |

IOCFRI0APPBY

Unéértalty. able 2 Val

dooio f sd60Em

| REA

aosa0 |0 swon LOOE-10;

Jo0Ede | SeoE I N V7 1,00EA16:

600E-10 I 3i00E11

1,50E:09. G00E-11 16080

&

&.60E-10.

e “5.00E-11
i (Norh Wellield Bouwndary) .. |, }

MDA for.all:samples.is:3.00E10: -

i) 100E16

Green box indicates time-due t6 semi-annual changesut,




ENErgy Fuels Iic.
Appendix D
Passive:Gamima'Radiation MoRitoring:
January fojune 2017 Semi-Annual Report

| 3rdQuarter | -4thiQuarter
| (mrem/quarter). | (mremj/quarter)-
:Gross - Gross

. IstQuarter |
- (mrém/quarter): | (x
: {Gross.

“Location"Total L cat]
- (mrem)Gross | (1

{control Badge. - 384 S , | I w7 | wa

|NR:1(NearestResident) 401 462 | ee3 45

|NR:2{(Southern Boundary: Downwind) - 46 . 488 } ' [ sz 1 77

[NR-3 (North Boundary, Downwind) w0 | 4s1 | i |oest | s

|NR<S (Backgroune Upwing) b 07 | w13 | | =0 | wa

83 | sy | s 1.3

(Nort Eastof PP Downwind,:maximally 37.5 46.5 84,0 2.0
exposed member ofthe pubic]




Energy Fuéls Inc.
Appeidix E
Effluent Program
Particulates

January to Jung 2017 Semi-Annual Report

:5 :Sarm‘i):le Lt;;a'tlon | sasiple Dété Radionuclide tg;:i:;;;ﬁ)ion Ercof #(uCi/ml) | MDC (uCi/mi)
{Header House** ‘7/12'/26'13 " "U-Nat 227613 5.09E-15 _ 2.276-13
cpp* 7/12/2016 U-Nat 1.92E-13 ‘0.00E+00 192613 .
|oDw*# 7/26/2016 . ) U-Nat 5.25€-13 7.07E-15 ' :2.055-'13'-, ,
cpp? _/8/2/2016 . . U-Nat _ 5.27€-13 310613 192513
lcepe " o/9/2016 U-Nat 2.026-13 4.576-14 189615
‘CF;P’_ 10/6/2016 _ U-Nat 2.27E-13 0.00E400 _ 227613
Header House** - 10/10/2016 | . U-Nat 3.99E-13 _2516-13 2.18E-13
cep* 1i/9/2016 _ l.JfNatr _3.17E:13 141E-13 2.626-13-
CPp*. 12/8/2016 {UNat _2.55£-13 . 8.7‘15-14- _1.93E-13
_ Average CPP measurements| __2.87E-13 9.73614 T 208E-13
Average Header Houisé meastireménts /3.13E-13 1.28E:13 _ '2.22E-13 ‘
‘Average DDW measurements 5.25E-13 7.07E-15 _ 2.05£-13

¥CPP concentrations are taken at least monthly from an average of six different sampling ldcations Inside the cep,
** Héader House concentrations-are taken'at least quarterly from an average of each operational header house {8 houses were
-operational during the period)
*+*DDW-concentrations are taken at least semi-annually from ah average of gach operational DDW (currently 2 wells)

£




Energy Fuelsinc.

Appe'ndik F

Effluent Program

Rn

-222 and Progeny

January to Juie 2017 Semi-Annual Report

Sample Location

Sample Date

(Working Levels)

Concentration -

Error +(Working ’
l.evels)~ o

{mMDC (WO’rking Lev_gIS)

0 0104

f 0 0015' -

00102 o

Jeppx

|Header House**

7/12/2016

_7/12/2016. .

0 0126

‘ o 0047

, ,0 0115

7/12/2016

_000%0.

O 0000 N

:0.0090

7/26/2016

543515

CPP Vents

cPp*

_8J2/2016 ... | ..

_.0.0087 .

_N/A*$***

.0.0008 - |

- 01066

0.0087 ..

Header House®®*

_ 8/3/20i6

0.0105

00007 |

_,0:6105

‘IRecovery Wells¥#**

|cep=

'8/30/2016

9/9/2016

0.0035

- 1.5978

7.5222

0.0055

0.0110

0.0120

Header House**

9/15/2016

. 0.0130_

0.0014

1 0.0130

cp*

10/6/2016

..10.0098 .

00012

0.0098

Header House**

10/10/2016

::‘0.7005"1

0.0115

_.0.0090

DDW* %

- 10/11/2016

0.0080

_0.0014

0.0090

Recovery Wells* x*

0.2425

0.8859

0.0114

CPP Vents

11/14/7016
11/15/2016

0._7077:

.N/A*****‘ N

0.0014

Header:Holise**

11/16/2016

0.0185

00134

0.0085

fcpp*

.0.0113

0.0020.

'0.0113

fcepx

11/16/2016

12/14/2016

0.0090.

__0.0010

0.0090

|Header House**

12/30/2016,

0.0090

0.0000 .

0.0090




Energy Fuels Inc.
Appendix F
‘Effluent Program
Rn-222 and Progeny

January to June 2017 Semi-Annual. Report

Average CPP measurements B

0.0083

00020

70,0102

) Average Header House measurements| . . 0,0114 -0.0053. 0.0103
Average DDW measurenents 0.0090 . 0.0007 10.0090
Average Recovery Wells 09202, 44,2041 - 0.0112
' Average CPP Tanks o 271.5295 ONJAEEREEE 0.0540 - .-

xcpp concentrations aretaken from an average of six drfferent samplmg locations msrde the CPP
*¥Header-house concentrations:are takén from an average of each operatlonal header house (8 houses were operational during

the periad)

**+DDW.concentrations are taken frori an average of each’ operational Dbw (currently 2 wells).
‘****Recovery well concentratrons are an.average of at: Ieast 10%.of active recovery wells during the- samplmg period. The
average number of wells sampled each quarter was 27 wells with a maximim number of operationial recovery wells: of 225 during

the fonitoring period.

#**%¥No published way to perform Uncértainty calculations with sanmpling niethod.

F2
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Uranerz Energy Corporatlon
(an; Energy Fuels Company)
1701 East“E” Street, Stiite 100
Casper ‘WY 82601

- 307265 8900

WWW. energyfuels com

MEMORANDUWI
To: | File -
Frmn: N Aaron Linard |

Date: 7132017

RE:  20I6TublioDosoAssessments

10:.CFR 20:1301 requires that each NRC hcensee conduct theu opelatlons in 2 manner tlnt the total effective-dose
equwalent (TEDE) to membeis of the public. dass tiot excéed 100 mrén in.a year,-and that-the dose flom ‘external
Sources in any unrestr icted area does not exceed 2 mrem in-a 'my hour.

Ad(htlonally 10 CFR 20.1302 fequires liceiisees to show compliance to these dose: limits by demonstr atmg one of
the following:

1 -Show by actual imeasurement or calculation that the TEDE to the pubhc (loes not
exceed 100 mren; or

2. Show that the aiiiual aviérage- concentration of radioactive effluent released at the
restricted boundary do not exceed the values in Table 2 of Appendm B in 10 CFR 20.
Also that the e\temal dose to an’ individual contmuously ptesent in an unrestricted.
ateawould nofiexceed 2 mrem in.an hour or exceed 50-mrem in a year.

To demonstrate compliance with 10-CFR20.1301 by the company at the: Nichols Ranch f'lClllty, optlon 1 fisted

above was used In oxdel to calculate the TEDE doses ﬁom extet il 1ad1at|on, mtemal e\posules to Radon-222

' evaluated and appre oved as the potentlally mammally eaposed 111embe1 s of the publlc (ML17019A233) These

were CBM Workeis and Woikfoice Housing: employees Below is a description of how each exposure was
evaluated with the TEDE at the boftor,

Wm'kfol?c'e Hoils’ing

‘employee te51dmg in the company ]Jl ovnded Won kf01 ce Housmg In’ 2014 it was evalu'lted that these woxkets
‘would spend conser vatively 2,400 houls/yeal in the area while 6ff-shift.” This value will be used for the occupancy
‘factor-as a conservative. estimate.” This equates to a-27:4% or 0,274 occuparicy factor,

For the 2016 calendar year, an OSL-ivas phced at tlie ifionitoring station and exchatiged quarterly, designated
‘NCBM-2, in order'to determine exposure to‘external radiation. “This station‘is located oni the uncontrolled aréa
’boundaly sunoundmg tlie CPP'and is located estetior'and riéxt to the workforée housing building.. The doses from
the first thi ough the fourth quattet of 2016 were summed. Once the exposures | from the year dre suimiied, the
background station' (NR-5) is subtracted from the total This difference is the 1esultmg exposure that'a pérson, with

Page10f7




Uranerz Energy Corporation
(an Energy Fuels Company)
1701 East “E” Street ‘Suite 100

*307. 265" 8900
WWW. energyfuels com

an ‘occupancy-factor of 100%, would have received at the location; This value is thenmultiplied by the oceupancy
factor to deterniine the- (leep dose- eqmvalent (DDE) Below is the calculation. with the 168 1lt,

External Radiation (mrem) = (sum of NCBM 2 doses inmrém) — .(sz,tvzz-pf NR 4 doses inaniein)
External Radigtion (invem) =-(45.3 + 39.7 +:39.8+ 44.5) — (4614 36,1 +39.0 + 44-."9) = 3.2 1mrem

Total: L‘xposm e External Radiation (DDE inmrem) ='3.2 mrem 0.274 (occupancy factm)
= 0.88mrem

In order to determine compliance with 10 CFR20.1301 for the 2016 calendar yeat measmements wele made \Vtth
radon track etch detectors insidé of the workforce housmg building. These were exchanged every 6 months and
ran from Ja anuary throuigh June 2016 and from July through December2016. For all measurements and
calculatioiis it is‘assuined that Raclon-222 is i equnllbx iuin with its. assotiated progeny.. Al 2 average concentration
from the track-etch detectors was calculated and then an average background concentration (NRS* ‘which is
collocated with NA4) was calculated and subtracted off (See below for the calculation and final concentration
above bacl\gtound )- This ¢ average concentr ation was compared with the value in 10 CFR 20 Appendix B Table 2
effluent concentration limit for Radon-222 with Daughtets Present which isthe‘equivalent 6f 50 mirem if exposed
to the concentration for an éitiie year-for a conyersion to miém (see below calculation for 1esult) This resultéd in
a negative number indicating less than background’ concentrations inside Workforce. Housing therefore no
-additional dose was applied for radon with daughters present.

Average Radon with Daughters Present C oncentr atwn WL) .
((WFH Q1Q2) + (WFH QBQ4)) ((NR5Q1Q2 + NR5Q3Q4))

_ WFH.Q1Q2 = Concentration in uCi/ml of Workforce Housing tiack-etch detector for.quartci’ 1 thiough 2
of 2016. L

WEH Q3Q4 = Concentlatlou inuCi/ml.of W01 kforce Housing track- etch detectors for quarter 3 through 4
of 2016.

NR5Q1Q2 Avelage concentlatlon of track etch detector in uCi/ml located: at background location NR-5
for quarter 1 thlough 2.0f2016.

NRSQ3Q4 Aver age concentration of track etch détéctor’i in uCi/iil lodated at: backgr oun(l location NR-5
for quarter3 through 4 2016.

Average Radon with Daughters Pr esent Concentr ation (uCi/ml)

6E10.+ 4E-1° 5E10 0+ 6E-10 L
( 2 ) i ( 2 ) = 0SB dci/mil

Inorder to-determine- compliarnce with 10 CFR 20,1301 for the 2016 calendar year, measurenments were mdde at air
s'unplmg stationi NA-6; This station is co-located with station NR-7nd is located exterior to aind next to the
Workforce Housmg building. “The average concentration of each isotope for 2016 was calculated and then the

average concentration of the backgrc ound station (NA4) was calculated and subtracted. If a'value was reported as
non-detectable (ND), then the. 1epomng Timit was used in'the calculation (Seebelow. for the calculation and final
concentlatlons for natural uranium (U-nat), Th-230, Ra-226, Pb-210 and Po-210) The concentrations weie
compan ed avith the values it 10 CFR 20 Appendtx B Tabie?2 effluént coricentiation limits wheré the most

page2 of 7




Uranerz Energy Corporatlon
(an Energy Fuels Compariy)
1701 East "E" Street, Suite: 100
Casper Wy 82601

'307 265 8900

; } ll
'-below) and multlplled by the occupancy facton fox d total e\posule for the yeal

Average Airborne Long Lived Particulate Concentration (m)
= (Average of NA =6 concentrations) ~ '('Aizem;ge"qf NA — 4 concentiations)

UuCi
An Dorne Natur al U7 amum Pa1 ttculate Concent: atwn (ml
- _2-013‘“’ + 105716+ 2456 4 88E10\ " (1.0E76 4 195164 126716 4 5216
1 3E‘16- u(,‘l %50 mr em
=. n e = 0.01swrem

111[

1)

uCi
Airboriie Th —~230 Pm ticulate Concenu ation ( . ,
(1 0E“16 +10E16 + 738717 + 1, 2E“16) (10E“16 +1.0E716 + 656717 4 0,)

4 4
—0 8[7"16# = 50'mren
= 1 uCl —— =.0,00 mrem
14
ZOE ml

- 7uCh
An bm ne Ra 226 Pm ttculate Concent7 atlon (-1——

(1 OE-164 1,05-16 42,8516 4 2, 5E“16) (115*16 +H10E™ 54 34E16 4 1.7E :T‘?)

4 4
i 003E"151¢L1ll*561n1'em- , o
= — AL P = .0.003irem
213 UCL
90[" ‘ml

L uCi ~
Airborne Po = 210 Particulate C oncentr ation ( l)
(2 BE™YS + 208745 + R 15) (2.6‘3—115 +20E715 4+ 12E715 4 2.8E“-="-.15_->

0 48E'15 1‘76; % 50 mrem
s m T R =.0.03 mrem
9,,,0E—13

ml

Page3of7
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Uranerz Energy Corporatlon
En

Casper WYA82601

WWW., energyfuels com

UCTY
An bm ne: Pb 210 Pm tzculate Conéentration (———) R L |
L (2 51:-14 +2. 05-15 + 2, OE‘“ + 2 3E “) (251:*14+ 1.2E714 .+';j_1_95éigvggasl_:ggf—iig)»

—0 1E-15 I:)C; * 50 mrem
== 0 00 7m em

6.0E -1

al

3 Ui uCt
ml

Sum of Long Lived. Air borne Par ticulate Ea.posw es: 0,01 +0.00+ 0,00 + 0.03 +0.00
=0.04mrém x 0.274 (occupancy factor) = 0.01 mrem

Sumo f all Exposm es (TE'DE)
= External exposure (mr em) 4+ Radon exposw e (1m em)
4+ Long Lived Airborne Particulate Exposur e (1m ent) = 0.88+ 0 4 0.01
= 0.89 mrem :

“This demonistrates that if 4 person weie to-occupy the W01 kfoxce Housmg fon 2,400 homs a yean it would resultin
a TEDE of 0. 89 ‘mrem which is less than the 100 frem, 1equnement in10 CFR 20.1301.

{(’iBM.Wor-‘k‘ér—

CBM wmken Tn’ 201 4 it was evaluated that thésé wonkels would spend app1 O\nnately 660 houls/yeax in the

penmtte(l area. Aftel dlscussmn thh local CBM compames |t wvas evalmtcd that opelatlons have decneased sinice

””””

Thls equates toa. 5% or 0.075 occupancy factor,

TFoiexternal 1a(llat10n exposure for the. 2016 calendar yeat, an OSL was placed af the monitoring station labeled

NR:2in-orderto determine exposure ¢ to external radiation. Sirice'CBM wells are located tluoughout the: peumtted

area the environmental monitor mg station with the highest total —BKD was tised 10, éstimate Conservative CBM
wor Ker exposures. This station is located on the southern permit boundary, The doses from the first tluough the
fourth-quarter of 2016 were sumnied, :Once the exposures fron the: year aie summed the bachnound station (NR-

5)is subtiacted fromn thie total. This diffeierice is thé resulting-exposure: thata- person, \Vlth an occupancy.- factor.of
100%, would have received at the location. This value is- then multiplied by the’ occupancy factor to determine: flhie
DDE; Below:is the calculation avith the result.

External Radiation (mrem) = (_Szgnjz "q_’f NR—2 dpse_s‘fih 77;zxreﬁ:;) —’:f(s;:izﬁi 0 f NR— 4-d'os:‘ésm:1iﬁi-em)

Exposure External Radiation (DDE in'mrem) = 7.4 mrem = 0, 075 (occupancy factor),
='0,56 tHireiii
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In or del to deteumne compllance w1th 10 CFR 20 1301 fox the 2016 calenda: yeal measmements were, made with

months and ran ﬂom Janual y tluough June 20]6 and from July thlough Decembel 2016. F01 all imeas
and calculations it is assumed that Radon-222 i i§.n eqmllbuum with its associated progeny. The aver
concentration for:the eight radon tr: ack-etch detectoxs was: calcul'lted aiid then:an average backgnoun conceiitration
was calculated and subtlacted off(See belov forthe calculation and final conceiitration above background.). This
average. concentration was compared with. the value in 10 CFR 20 ‘Appendix: B Table 2 effluent concentration limit
for Radon-222 with Daughtels Present avhichis the. equwalent of 50 mrem’ if exposed to the conéentration foran
entire year foi-a conversion 16 mrém (see below calculation for iesult). This value is then’ multlpllcd by the
occupangy factor to calculate a:committed effective dose equivalent for a CBM worker for-the year,

Average Radon with Daughter s Present Concentration{(WL)
((CPP Q1Q2) 4 (CPP Q3Q4)> ((NRSQlQZ + NRSQSQ4))
2 A 2 |

Where:

CPP Q1Q2 = Average: concentration in uCi/mi-of the unrestricted boundary sunoundmg the CPP track
etch detector for quantex 1 lhlough 2 0f2016,

CPP Q3 Q4 Average concentration in uCi/ml of the wiirestricted boundary surrounding the CPP track
etch detectons for quarter 3 through 4 of 2016,

NR5Q1Q2 = Aver: age conceintration of track eteh detector ini uC|/ml located at bacl\gnound location NR-5
for.quarter 1 through 2.0f2016.

NR5Q3Q4 = Average concentnatlon of tnack etchi detecton in uCi/nil located at backgtound location NR-5
for- quarter3 thlough 42016.

uCi
Average Radonwith Daughters Present.Concentration (_l)
_ (6.885‘"10 .+J9._501r-1°) (5 00E-1° +6. 005~

uCi
il

) . 2,69~ 10—

Exposure from-Radon with Daughters Present (CL‘DL‘ in mrem)

_2 69[.“1017"?[ * 50 mren

wCi +0.075 (occupancy factor) = 10.09 niiem
o G occupancy j
1,05~ il

In oider to determine compliance with 10 CFR 20,1301 for the 2016 calendar year, measiireients were made at
momtouug loc'mon NA-l WlllCll nepl esented the lughest levels of an par nculates outsme of the umestucte(l area

by the nealest lesulent The avelage concentration of. each 1sotope for 2016 was- caleulated and then the avelage
concetitration of the background station was calculated and subtracted, Ifa value was reported asiiion-detectable
-(ND), then the repor ting limit was used in the caloulation’(See below foi'the éalculation-and final concentrations
for natutal wranium (U-nat), Th:230, Ra-226, Pb-210 and Po-210). Theconcentrations were compared with the
values in 10 CFR 20 Appendix B Table 2 effluent concentration limits wliere the inost conseivative value was used
-which is the equivalent 6f 50 nirem if exposed to that coficentration forari entire year fora conversion to: mrem
(see below calculation for result). Results which returned a negative number indicates less than ba@kgl@..ll.nd
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~ cohcentrations ther efoxe this dose was ‘assimed to be zero. The'individual doses were theii surnmed to get @i
overall mrem of exposure: to long:-lived par uculate radiation.(sce below) and mll[tlplled by the occupancy factox for
a total exposure for the. year,

ucCi
. Average. An ‘borne Long Lived Pm twulate Conceiitration (ml)

= (Ave; age of NA 1 coricentr atzons) (Aver age of NA —4. concentw ations)

Airborne Natural Uranmm Paruculate Concentration (——)

ml
_ (LAETC+3, 25—16 + LOET® 4+ 6.1E716)  (1.0E736 + 1.9F716 + 1.2E7%6 4 5.25716)
750671 1;76‘; * 50 mrem
= L = =0,00 mrem
9,0p-13ULt UCL. :

ml )
Airborne Th — 230 Particulate Concentration (u:‘;)
_ (1 OE™16 + 1.0E76 4+ 0 + 0) <1 OE™6 4 1,0E716 4 656717 4. 0)
A 4 : 4. ;
~0.16E-16¥CL, 50 ymrem
= ml_—_ = 0,00 mrem

~1a 1CL
2.0E il

uCi
Airborne Ra — 226 Particuldte Concentration (——-l—)
(1 OE-16 + 1 05—16 + z 1E-16 4+ 1. 2E—16) (’1.‘15*'116 + 1.0E716 + 34E716 + 1.713-'16)

i - T
—.,0,43’1’;'—15 u;C[ =50 mr em
= e : uCL = 0.00 mrem
9.0E-31r ml
Airborne-Po —.210 Particulate Concentration (z::;)
= <6.OE-1.5; +2.0E715 + 8.5E 716 + -2.4E‘-‘1-é') *(1265_15 Rl £ ';»15)
. 4 Y 4
663E“15%*50m1em o
- G = 0.04 mrem
9.0E- 1B ml
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i
l » ot . N P
(2 7E“14 +2. 21!3“14 + 2. 15—1" + 1 91: 14) (-2_._5"1;'7?4 +12E7 + 1.9E7 1 + 1;»8,5-—,1._4)
= 7 Sty i , a _

_ 4
3;75E‘16Q * 50 mrem o
— m 7 —=10.03 nirem
<13 225
6.0~ ‘ml

+ 0 04 +0.03 = 0 07 mrem = 0. 075 (occupancy factm) 0 01 mrem

Sumof all Exposm es (TEDE)
= External exposure (mrent) + Radon exposure (mrem)
+-Long Lived Airborne Particulate Exposure (mrem) = 0.56 +10.09 +.0.01
=10.66 mrem "

This ‘demonstiates that if a CBM woiker opeiated 660 hours a year within the permitted property then it could
resultin a TEDE-of 10.66 mrem which is less than the 100 mrem lequuement it 10 CFR 20.1301.
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June 7 2017 Tlus ALARA Repont has been pxep ‘ed' ‘;y the ALARA audnt' fediiti and
summarizes tlie conclusions and recommendations arising’ flom the audxt foi.the peuod_
1ev1ewed

This ALARA‘ audit repmt 1s prepared for; Eand 1ev1ewed by, Energy Fuels Resoulces (USA) Inc\

1.1, Audit Dates/Audit Teai

The ALARA iidit 1nvolved a sife visit from June 6 thtough June 7 2017 and add1t1011a1 réviews
-of documentation’ duung, pum tozand’ followmg the site visit dates:

'The audlt team was ‘cotnprised of Kathy Wel_n_el Quahty Assmance Manager and Dav1d Turkf

's Manager, Environmental Health an Safety and R 1on:Safety Officer’ ("RSO”) at the
Mésa Mill. AarohLinard, the NR RSO, accompame_,u__‘ ssisted theaudit:team; but was

fiota ténber: of the tearii.

2.0PERSONNEL'EXPOSURE'RECORDS

:femployees ef the NR; sxte weie: completed it early 2017 for 2016 after‘ the fomth quatter OSL
resulis were available,

The. exposure, information provides fundamental data’ for calculating the Total Efféctive Dose




progeny‘was.measured throughout‘:the site and ‘various w01k:act1v1tles. |

During 2016, ‘the: -average exposure to radon progeny was appo i

;e]y 0 010 rem w1th )
maximuim valug £ 0.019 iem; This is:a: 1educt10n froi the ‘previous’

lendai yea1

The r ":on workmg J""vels f01 2016 are: low As & 1esu1t at thls tnme there are no addmonal-
ALARA practices;id lentified.




Table 2541, The avclage ::'-DE for all woikels 117201 6‘ was
‘hlghest value appxoxlmately 0.151 iem,

f'\vene low wnth an avelage'of about 0.0I'fl:‘zcm (11 inrein) and a maxinum of 0,062 rem '(62-‘
mrem),

ladon progeny (CEDE)
convelted to a common

aesults The detectmn hmlt for ranivm t
-actions -ate nequued for bloassay results below 15 pglJ It‘ res

s”exceed 15 p.gl, »1iii)ést1gatlonls




mto the potentlal c'luse(s) fonl?the elevited. bloassqu are 1equued’ . and 1f appropnate couecnve

H

;epmt Serves as the ;an :
accordance with-Reg. Guxde 8.31 Sectlon”

4.1 Responsibility to Peiforiii

Thie RSO-and Radiation Safety Technicians (“RSTs”):are:responsible for performing all routine:
and speeial radiation SUIVEYS int - accordaiice With NRC Regulatm y »Gmde 8:30: (Health Physws.
Sur veys in Uranium: Mnlls) and Reg ‘Guide 8: 31 Ce . PR :

4 2 Dmly Inspectlons

ditlon, 45 noted i icige
) D erform dall}"mspectlons ir

;exposmes to pe1sonne1 nught exist:and in areas of, ,___peratlon or locatlons whele contatmnauon is
evident.




as 1equued by'Sectlon 2 3.1 of Reg Gutde J 3'1 In addltton, all issues 1dentxt"ie ]
aie ‘discussed with the employees ‘in the daily and: weekly meetmgs as noted on the weekly
.meetmg minuites. ' :

4.4 Monthly Reports

Reg Gulde 8 31 provxdes that at leastN monthly, th RSO'*’Should It ""w the* results of datly and
‘weekly mspectlons mcludmg a.rev" w of all momtoung and exposure data f01 the mon_th and

écontam, at a: mlmmum, the followmg i mmatton

d - summary of the mostaeceiit petsonnel exposure data, mcludmg bxoassays and tlme-4
: ‘“welghted calculatlons : :

“b @ sumniaf y: ofall. pemnent 1ad1atlon survey’ ‘Tecords;

i @ dxscussmn ‘of :any ttends or. deviation from' the. radiation’ ptotectlon and ALARA
program, including an ‘evaluation of the Y of the 1mplementdtlon of ihcense‘
conditions regarding radiation profection-and 2 ARA and

d. a description of untesolved problems-and the proposed coriective imeasures;

Based upon- thereview of: the 2016 month]y 1epoits the RSO completes the fequiiéd reviews: and,
the tesultant monthly 1eponts contain all of the 1equ1red in ’rmatton

Tt was noted that several of the: monthly 1EpOrts Wers. completed bt wete niot Sigried by the: RSO
‘The RSO should assure:all monthly reports are signed.




One SFI for the- ’\/lonth]y Report would be to include a distribution list (o assiie. monthly IEpoits
are dlstubuted as appropri iate,

5.0 DOCUMENTED TRAINING PROGRAM ACTIVITES
5.1 Hazard and Radiation Training ff"iﬁ-f New Employé'es

A]l new. employees receive “hazaid tlammg in accoxdance w1th the NR trammg plan for new
hues The tlammg plans are detalled in TRN-SOP Ol and Rad SOP—OZ The outlme f01 hazald
employees a1e t1 amed by means of an establlshed couise. on the mhetent usks of exposme 10
radiation and the fundamentals of plotectlon agamst cexposure to uranium and its daughtens
'befoxe begmnmg then _|obs The topics listed.in 2:5(1) to (6) of Reg. Gulde 8. 31 are covered in
that: training,

'Wutten and mal tests with questlons duectly 1e1evant to the punc1ples of 1admt|on safety and
health pxotectlon and xespnatmy protection are covered in the training course given 1o each
worker. Based on requirements in the NR SOPs ‘and .in the License apphcatnon the msttuctm
reviews the test fesults with each woikei, Workers who fail the test ave retested afte1 1tems of
confusion are-discussed. The tests and results are maintained on file. The audit team reviewed
‘tests and .confirmed that failed tests were ietaken and passed

Based on 2 spot check of NR 1ecmds, 1t appeats that NR new lnres 1ece1ved the 1equned training,

One ‘best practice was noted during the review of the new hire training. recoxds A new hire
training 1og is ‘used at (he NR site, The log is completed pum to the new employee amvmg for
work. The log outlines all routine and task-speclflc training, xeqmred for the employee It
p10v1des a tracking nechanism for completed training but also encourages an in depth review of
an_employee’s pnoposed job -activities and better -assures the- completlon of all training before
‘working in a given:area. This best plactnce provides an added level of safety for new hires.

5.2 Radiation ‘Safety Refresher Training

All NR emp]oyees teceived annual refresher txammg durmg the audlt opelatlonal peériod, ThlS
training included a review of radiation safety training, mcludmg relevant information that
‘becamie available during the past year, a review :of safety probleris that arose duiing the year,
changes in 1egu1atxons and license conditions, EXposure - trends and other cutrent toplcs NR
conducts annual refresher training for all employees ‘on the same schedule for consistency and
tlackmg

Rettammg is tracked via spréadsheet. The spleadsheet 4indicatés the. annal ‘refresher training
date. Additionally, the: sspreadsheet tracks which specialty training each employeé s completed.
The spreadsheet for-the annual refresher trainings was complete, up-to- -date and a useful way.for:
NR staff to track tlammg throughout the year. Attendance logs for afifval tefresher training
hlghhghtmg individuals who took the’ tlammg are maintained in employees trammg files,
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ba31s and stdied in é binder 1ii tlie‘flont desk ofﬁce. -

5:5.1 -Obéa;é?éﬁiil'éb'rpbim'e ?V:‘si"toi-s

félhp01a1 Y. badges lsslied to coqicn)iaté' visxtons“ "

6,0 RADIATION SAFETY MEETINGS

the meetmg ‘The audit team revieived the monthly SIgn off sheets, and they
complete. .

Addmonally, there aie weekly micetings for supe1v1sors to discuss operatlonal puoutles and‘_
review safety incidents. NR has an: 1mp1ess1ve culture of:communication thloughout the site-and

the main Casper office.

1.1 Airborne Particalate Sampling

e




7.1.2-Other-Airborne Particulate Sampling

All activities are ‘being conducted according to NR SOPs. Thete weie 110 ALARA coticeriis

No ALARA practices wete identified whlch wouldfurtherreduce exposures,
7.2 Suitveys of Rado Progény

Durmg 2016_~ xadon samples ‘were lle"‘eg_lj and €XOos res are determmed by the Modlfied‘

L‘by‘ -Llcense Condmon 10 13 The Header Houses are posted due to elevated gamma
measuieients as expected.

N6 ALARA préctices wete identified which would furtherreduce exposutes.
7:4 Weekly Contamination Suryeys

Weekly contamination sucveys were conducted as required.
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No ALARA practices were identified which:-would further ;1'e<']_,gige_; exposures.
7.5 Monthly Contamination Survey

No ALARA practices were identified which-would further reduce exposures.
76 Conclusion

All airborne, radon progeny, and gamma measureiients in Toutinely OCCUplCd areas at the NR
facility were ALARA. Personnel are aware of the benefits of good housekeepmg pxacuces, as
evidenced by the fact that areas, such .as the Central-Control Room (“CCR”) that have shOWn_
levels of alpha ¢ontaniination 1eadmgs are typlcally ‘learied the same day once the situation has
been 1dent1ﬁed The NR slaff has sel -identified this and has a wonkmg 1e1atlonsh1p with
, _'_xlssues and asa lesult thele were no other pxactlcal
,ALARA pxacnces whlch would fu1the1 reduce. exposures.

7.7 Surveys of Material Rel¢iised From the Restiicted Avea
7.7.1 Release of Produict and Interniodal Containers

Product is released from NR in the form of uranium shuiry via trailer trucks and sent to the White:
Mesa Mill for processing. Addmonally, in 2016 intermodal containers (“IMCs”) contamlng
He:(2) byproduct material were released: from NR and sent to the: Whlte Mesa Mill for- dxsposal
The slirry trailér tricks and IMCs are released flom NR after they are decontammated and
surveyed for contamination levels. If 4 slurry truck or-IMC is desxgnated for retuin and Teuse,
only the exterior of the outside package is measured usmg the U.S. Depaﬂment of Transpor tation
(“DOT”) criteiia for. acceptable release during transport.

7.7.2 Surveys of Employees Leaving the Restricted Areu

Employees leavmg the 1estucted area are 1equned to be momtoxed for alpha radlauon
noted that the log sheets wene consxstently mmaled by each employee each tnme he oF she scans
prior-to leaving the. restricted area. In addition, there was good notation from employees who d1d
not pass thé initial scan cuteua, the actions taken to clean the material not passing the scan
‘criteria (usually an articlé of clothing); and then the final scan piior.to, leavmg the Testricted area.
‘The log sheets are collected by the RSOs occas1onally for evaluation and ﬁlmg

‘The instruments used to conduct the surveys were. ‘calibrated at the 1equned frequency and the
alatm point set at approximately 240 counts per minute. The instruments ‘are.checked daily for
‘functxonahty by the RSOs 4nd NR staff. :
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8.1 Standard Operating Procedures Established
The audit teaim is satisfied th’lt writteri SOPs and RWPs have been'established forll: actlvmes'

that involve handling, processmg, ing radioactive ‘materials, as well as health ph sxcsv
momtormg, samplmg, analysis and. instiviment calibration.

'\decumen'ted', e

"The audlt team 1s satlsﬁed that the fowgomg pxocedures, togethen wnth the RWPs ‘are: adequate

_ ‘céss 'i§ unavailable; haldcoples are avallable at the !‘fnont desk (Adml
Ofﬁce) and in the conitrol room of the plant.. :

’1ev1ew was mspect g ,th'e audxt It _;ppears flom the do mentatlon that the SOPs are
réviewed annua]ly

the: R f_O, as a member of the Safety and Envnonmen | Review Panel (“SERP”), befme bemg"‘
:1mplemented and wheriever-a change in a procedureis ploposed

14



‘pibtectw ”"’qinpme ainid sur i}élllancé sémplmg:ldentxﬁed in the RWPs Were cons1dexed prudent '
and consistent with ALARA.

of the employees At NR. The\NR- st . nthly
teports. The NR staff is also pxov1dmg the graphs in thcn annual Tefrésher trammg The

szmdnatonWorkPermnts :

ing. atid ss”tf)plxng necessary before; dLﬂ »g,-‘_

: bgicil me
=comp1etlon Of the ]ob and
S8 '\EdCh.RWP appeals.to. he adeq’lidté;ly‘:;ﬁfbtéétiVe;:»-

9. OTRENDSIN PERS ONNEL EXPOSURES

Based on the pelsonnel data 1ev1ewed durmg the audxt 1t appears that personnel'exposures are
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presentation of the graphs and other items is a great training -aid, and the staff- should be
commended on their iniclusion of thlS information.

“Chart6 -
Anntial Radlation Exposure Summary
(Represents Maximum Exposure)

Expo‘su‘ré‘(R

2014 2015 2016,

B=SiTEDE [E=uDDE mMmICEDE ~=TEDETrend

10.0 EQUIPMENT FOR EXPOSURE CONTROL
10.1 Calibration

All equipment used to conduct Health Physics suiveys is calibrated within the fequired
flequency foreach instrument. All portable and stationary air sampling equipment (high volume
4ir pumps; BZ and radon), are calibrated mtemally monthly. All other radiation detection
equipment including portable alpha and beta/gamma instruments is-sent to an outside calibration
laboratory atinually.

One SFI was noted during the 2015 review of the calibration documentation. The SFI suggested
Creating a database (or other electionic tracking mechanisin) that tracks instrumentation .and

calibration due dates. A spreadsheet was developed for all on-site instrumentation calibration -

chie dates and is in use as suggested.
10.2 Respiratory Protection Program

Palagtaph 2.7 of Reg. Guide 8.31 provides that the RSO is responsible for maiitéenance of a
respiratory plotectlon program and that there should be adequate supphes of 1esp1rat01y devices

‘to enable issuing a device to gach individual who enters-an airborie: 1ad10act1v1ty area. The RSO

stated that NR has approximately 12 full-face respitators, Paragraph 2,7 of Reg. Guide 8.31 also
provides that additional respiratory protection devices should be located near access points of
airborne radxoactmty areas. Cuuently theie ate no airbofine radioactivity areas, and therefore the
requirement to. have respirators located throughout the facility is unnecessary.

Paragraph 2.7 of Reg: Guide 8,31 also provides that routine medical evalaations should be

16




Thesevevaluallons are: perfouned

Thé aidit téar.is.satisfied that all équipment- f01 exposur: cow':_ at'NR is being properly vsed;
iaintained and; ingpected. wio R

11,0DOSE TO THE PUBLIC

Liceénse condition 11.2 requires the completion of :an: annual 1evxew of the radiation'; rogran:
content -and 1mp1ementatlon and ‘an annual asqeqqment of dose 40 individual membels of ‘the
public; : DR :

The caleulation of dose to the mdwldual membels of the public
License:Condition 11.2:. )

that NRC prowded comments on the calcu
2016 ALARA team reviewed the coiiiien : : )
the. comments were reviewed:and the necessary’ couectlom 10, calculauons wete nidde: n12016

12.0 RECOMMENDATIONS

The audit teai is'satistied that appropriate ALARA prificiplés are being followed,

Recommendations for continiied ALARA peiformance and for future ALARA f@!jljdifiﬁ;_.inélfl_!de':"

e‘smveyed By havmg a photoglaph along thh thlS drawmg it _mst helps“to vié alize the
object that is being released. :

‘Spegific SFIs resulting from the audit are provided in Table 12-1.
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Uraniurh Loaded Resin
Uranerz Bner gy’ Corpox ation
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Table 2.5-1 Summary-of Individual Dose for 2016 by Exposure

~ Maxinium
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N orkerExposure

" Radon ] o010 | 0,019

CEDE | ool T o1

Exterial 0o | 0062
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Table 3.0:1 Summary of Bioassay Results 2016

January ~ .

" February |~ NI

T March

T

T e D

~June -

July

Augnst B

__ September |

" October |

November

. December




Table 7.1:1 Uranitim Paificulates - Maxitiuini Pércent of DAC for-2016

ey [ BHEG

February ,:Mamtenance Shop ) 028 o
March " |~ HHS5 . 0 R | [

. April . °| Maintenance.Shop | 095
... May | ‘SlarryPressRoom {. ... .. 040 . . -
June” | SlmryRoom . | 022

" July. | Waste Water Tank. | .. . . 0.53 . e

_August 7Slutr'y‘ Press Room | . 035

September | WasteTankArea I 0.04 L

_October | .. HH-1 < | " 031

|" November ”"Sl'urryPress Room | .. . 019 .

. December | .Slurry Press Room* | 0.67 . L
* BZ mmples were used for the December calculatlons




“Reference.

Suggestion for Improvement

Recommended Actlon

Timéiin‘e‘" -

~Status

| :Section in Report. |-

Stzzestions for Tmprovement.

AAR 44

Reg, Guide .31 lists a :mi'n’imum-?? :
-1 ‘distribution:for the: monthly reports..

It was noted tﬁét several of the. monthl-}"‘
repotts ‘were completed but were not:signed,
" by the RSO:

1 réquired by Reg. Guide 8.31.

i’ reports.are distributed as appropriate..

- The RSO shoﬁldfassureaall'.nionthly_réports I
' are. signed: .or- remove- the signature: line -
| from ‘the -monthly report as this: is not:

The: ‘Monthly Repoft should ‘include a.
| distribution: list to .assure the morithly

'Daily and ‘weekly ‘inspection: information |
| can'be useful for training:

1-répeat issues identified orrepeat categories

Jrcans etc.) from. the daily and weekly

‘The: audit team ‘recommends. adding’ any. .
- (eg- PPE left in job aréa, overflowing trash

1 inspections to'the:annual refiésher trainifig,

AAR10.2

- Two.employees had: checked: out.respirators |
whett' eithicr their. annual refresher training:.
o their anniial fit test or both were éxpired: -
|| A 90-day .grace penod is:allowed by ‘NRC }
| Reg. Guide 8.15 and.both individuals: were. |:
| within the 90-day grace. penod A chart is’
:| ‘available: listing all ‘pertinent: dates ‘in- the.
k| respxrator :$ign-out Book so the cmployees .
| were able to. .check the appropnate ;
| expiration: dates :

protéction: -without current certification

-frequently to assure this is: not recurring, -
‘perhaps.during the'weekly inspection.

During: the: next training session; the |
; importance :of not unhzmg Tespiratory |

shoild be stressed:. The RSO'shoild check!
the respirator ‘signwout logs more’




