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*'~' *Inter-Mountain Labs
INT[R-MOUJNTAIN LADS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Date: 5/1/2015

CLIENT: Cameco Resources, Crow Butte Operation CASE NARRATIVE
Project: Marshland Expansion AreaReotI:S31082
Lab Order: S1301108 Rpr D 10180

(Replaces $1301108001 )

Samples MA-1, MA-2, MA-3, MA-4, and MA-5 were received on January 9, 2013.

All samples were received and analyzed within the recommended holding times, except those noted below in this case
narrative. Samples were analyzed using the methods outlined in the following references:

NRC radiological air particulate filters, animal, vegetation, soil and sediment samples may be composited by date and
location per client's monitoring program requirements. Highly carbonaceous samples may require ashing. Samples are
subjected to a modified USEPA SW-846 Method 305DB mineral acid digestion as appropriate. Analysis of the resulting
solutions and digestates is performed using approved TNI, USEPA, and industry recognized analytical techniques. Where
client-provided air volumes corresponding to the air filter composites exist, aqueous digestate results are converted to
radiological particulate concentrations in air (e.g. pCi/mL). Quality control parameters acceptance criteria are defined by
USEPA programs, and in USNRC Regulatory Guide 4.14 (Radiological Effluent and Environmental Monitoring at Uranium
Mills), USNRC Regulatory Guide 4.15 (Quality Assurance for Radiological Monitoring Programs - Effluent Streams and the
Environment), the TNI Standard EL-V1-2009, and Inter-Mountain Labs internal quality procedures.

All Quality Control parameters met the acceptance criteria defined by EPA, NRC guidance, and Inter-Mountain Laboratories
* xep as indicated in this case narrative.

*Reviewed by c j - ae1o
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1'• mLinter-Mountain Labs
INYEM-MOUNTA3N LABUS

SYour Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report ,

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

Date Reported 2/812013
Report ID: $1301108001

ProjectName:
Lab ID:
ClientSample ID:
COC:

Marshland Expansion Area
$1301108-001
MA-1

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

S$1301108
1/2/2013
1/9/2013 10:30:00 AM
RG
Filter

Comments Sampled 1011/2012-1/2/2013 (2012 4th Qtr)
SAnalyses Result Units Qual RL Method Date Analyzedllnit

Field
Actual Volume

Radlonuclides - Filter
Lead 210

Lead 210 Precision (+)

Lead 210

Lead 210 Precision (+)

Radium 226

Radium 226 Precision (+)

Radium 226

Radium 226 Precision (±)

Thorium 230

Thorium 230 Precision (±)

( Thorium 230
-.. Thorium 230 Precision (±)

Uranium

Uranium

6682410

129

5.8

1.9E-14

8.7E-16

0.3

0.1

ND

NA
ND

NA
ND

NA
0.4

ND

Liters Field

pCi/Filter
pCi/Filter

pCi/mL

pCi/mL

pCi/Filter

pCi/Filter

lJCi/mL
pCi/mL

pCi/Filter

pCi/Filter

piCi/mL

pCi/mL

pCi/Filter

pCi/mL

2 OTVV01
OTWOl

2.0E-15 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .0E-16 Calculation

Calculation

0.2 ACW10

ACWI 0

1 .0E-16 Calculation

Calculation

0.3 EPA 200.8

1 .0E-16 Calculation

01102/2013 000

01/29/2013 1055

01/29/2013 1055

02/08/2013 1100

02/08/2013 1100

01/22/2013 1611

01/22/2013 1611

02/08/2013 1100

02/08/2013 1100

01/3112013 905
01/31120 13 905

02/08/2013 1100

02/08/2013 1100

01/14/2013 1726

02/08/2013 1100

SH
SH

WVN

VVN

SH

SH

VWN

WN

MB

MB

MS

WN

These results apply only to the samples tested.

Qualifiers: *c
H
L

ND
S

Value exceeds Maximum Contaminant Level
Calculated Value
Holding times for preparation or analysis exceeded
Analyzed by a contract laboratory
Not Detected at the Reporting Limit
Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits

* M Value exceeds Monthly Ave or MCL. ,
0 Outside the Range of Dilutions

.Reviewed by: ,• • • "
Wade Nieuwsma, Assistant Laboratory Manager Page 1 of 5



li'IL Inter-Mountain Labs

Company: Cameco Resourc
P0 Box 169
Crawford, NE 693

ProjectName: Marshland Expa
Lab ID: $1301108-002
ClientSample ID: MA-2
COC:

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wy~oming 82801 ph: (307) 672-8945

Sample Analysis Report

:es, Crow Butte Operation

339

insion Area

Date Reported 2/8/2013
Report ID: Si301108001

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

S$1301108
1/2/2013
1/9/2013 10:30:00 AM
RG
Filter

Comments Sampled 1 0/1/2012-I1/2/2013 (2012 4th Qtr)
SAnalyses Result Units Qual RL Method Date Analyzedllnit

Field
Actual Volume

Radionuclides - Filter
Lead 210

Lead 210 Precision (+)

Lead 210

Lead 210 Precision (+)

Radium 226

Radium 226 Precision (+)

Radium 226
Radium 226 Precision (±)

Thorium 230

Thorium 230 Precision (+)
Thodium 230

*Thorium 230 Precision (+)

*Uranium"

Uranium

6581476

128

6.1

I1.9E-14

9.3E-16

ND

NA

ND

NA

0.2

0.2

ND

NA

ND

ND

Liters Field

pCilFilter
pCi/Filter
pCi/mL
pCilmL

pCi/Filter
pCi/Filter
pCi/mL
pCi/mL

pCi/Filter
pCi/Filter
lJCi/mL
pCi/mL

pCi/Filter

IJCi/mL

2 OTW01
OTW01

2.0E-15 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

I .OE-1 6 Calculation

Calculation

0.2 ACWl10

ACW1 0

1 .0E-16 Calculation

Calculation

0.3 EPA 200.8

1 .0E-16 Calculation

01/02/2013 000

01/29/2013 1055

01/29/2013 1055

02/08/2013 1100

02/08/2013 1100

01/22/2013 1611

01/22/2013 1611

02/08/2013 1100

02/08/2013 1100
01/31/2013 905

01/31/2013 905

02/08/2013 1100

02/08/2013 1100

01/14/2013 1731

02/08/2013 1100

SH
SH

WN
VVN

SH

SH

WN

WN

MB
MB

WN

WN

MS

WN

These results apply only to the samples tested.
Qualifiers:

C
H
L

ND
S

Value exceeds Maximum. Contaminant Level
Calculeted Value
,Holding times for preparation or" analysis exceeded
Analyzed by a contract laboratory
Not Detected at the Reporting Limit
Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits

M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

Wade Nieuwsma, Assistant Laboratory Manager Page 2 of 5



INBMtnANLB Inter-Mountain Labs- Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

Date Reported 2/812013
Report ID: $1301108001

ProjectName:
Lab ID:
ClientSample ID:
COC:

Marshland Expansion Area
$1301108-003
MA-3

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

S1301108
1/2/2013"
1/912013 10:30:00 AM
RG
Filter

Comments Sampled 10/11/2012-1 /2/2013 (2012 4th Qtr)
IAnalyses Result Units Qual RL Method Date Analyzedllnit

Field
Actual Volume

Radlonuclides - Filter
Lead 210

Lead 210 Precision (+)

Lead 210

Lead 210 Precision (+)

Radium 226

Radium 226 Precision (±)

Radium 226

Radium 226 Precision (+)

Thorium 230

Thorium 230 Precision (+)
(• Thorium 230

.... Thorium 230 Precision (±)

Uranium

Uranium

6575697

128

5.8

2.0E-14

8.8E-16

ND

NA
ND

NA

ND

NA

ND

NA

ND

ND

Liters Field

pCi/Filter
pCi/Filter

pCi/mL
p~Ci/mL

pCi/Filter
pCi/Filter
pCi/mL
IJCi/mL

pCi/Filter
pCi/Filter
pCi/mL
lJCi/mL

pCi/Filter
pJCi/mL

2 OTW01
OTW01

2.0E-15 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .0E-1 6 Calculation

Calculation

0.2 ACW10

ACWIO0

1 .0E-16 Calculation

Calculation
0.3 EPA 200.8

1 .OE-16 Calculation

,01102/2013 000

01/29/2013 1055

01/29/2013 1055

02/08/2013 1100

02/08/2013 1100

01/22/2013 1611

01/22/2013 1611

02/08/2013 1100

02/08/2013 1100

01/31/2013 905
01131/2013 905

02/08/2013 1100

02/08/2013 1100

01/14/2013 1736

02/08/2013 1100

SH
SH

WN

WN

SH

SH

VWN

WN

MB

MB

MS

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
8 Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

- Wade Nieuwsma, Assistant Laboratory Manager Page 3 of 5 S



I4lUMOUNTM A Inter-Mountain Labs* Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

Date Reported 2/8/2013
Report ID: S 1301108001

ProjectName:
Lab ID:
ClientSample ID:
COC:

Marshland Expansion Area
Si1301108-004
MA-4

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

$1301108
112/2013
1/9/2013 10:30:00 AM
RG
Filter

Comments Sampled 10/1/2012-1/2/2013 (2012 4th Qtr)
Analyses Result Units Qual' RL Method Date Analyzedllnit

Field
Actual Volume

Radionuclides - Filter
Lead 210

Lead 210 Precision (±1)

Lead 210

Lead 210 Precision (+)

Radium 226

Radium 226 Precision (±1)

Radium 226

Radium 226 Precision (+)

Thorium 230

Thorium 230 Precision (+)
*Thorium 230

Thorium 230 Precision (+)

Uranium

Uranium

6582882

132

5.8

2.OE-14

8.8E-16

0.4

0.1

ND

NA

ND

NA

ND

NA

ND

ND

Liters Field

pCi/Filter
pCi/Filter

lJCilmL
pCi/mL

pCi/Filter

pCi/Filter

pCi/mL

IJCi/mL

pCi/Filter

pCi/Filter

pjCilmL

pCi/mL

pCi/Filter

pCi/mL

2 OTVV01
OTWOl

2.0E-1 5 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1.OE-16 Calculation

Calculation

0.2 ACWi0

ACWl 0

1 .0E-1 6 Calculation

Calculation
0.3 EPA 200.8

1 .0E-16 Calculation

01/02/2013 000

01/29/2013 1055

01/29/2013 1055

02/08/2013 1100

02108/2013 1100

01/23/2013 903

01/23/2013 903

02/08/2013 1100
02/08/2013 1100

01/31/2013 905

01/31/2013 905

02/08/2013*1100

02108/2013 1100
01/14/2013 1741

02/08/2013 1100

SH
SH

WN

WN

SH

SH

WN

WN

MB

MB

WN

WN

MS

WN

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

c Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at tihe Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

* Reviewed by: 42,6•'• -Wade Nieuwsma, Assistant Laboratory Manager Page 4 of 5



•IUNA Inter-Mountain Labs Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report 1

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marshland Expansion Area
Lab ID: $1301108-005
ClientSample ID: MA-5

COC:

Date Reported 2/8/2013
Report ID: 81301108001

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

$1301108
1/2/2013
1/9/2013 10:30:00 AM
RG
Filter

Comments Sampled 101112012-11212013 (2012 4th Qtr)
Analyses Result Units Qual RL Method Date Analyzed/Init

Field
Actual Volume 6584474 Liters Field

Radionuclides - Filter
Lead 210
Lead 210 Precision (±)

Lead 210
Lead 210 Precision (+)

R~adium 226
Radium 226 Precision (±)

Radium 226

R~adium 226 Precision (±)

Thorium 230
Thorium 230 Precision (±)

..---Thorium 230

..... "Thorium 230 Precision (+)

Uranium

Uranium

134
6.1

2.0E-14

9.3E-16

ND

NA

ND

NA

ND

NA

ND

NA

ND

ND

pCi/Filter
pCi/Filter
pjCi/mL

lJCi/mL
pCi/Filter

pCi/Filter

pCi/mL

lpCi/mL
pCi/Filter

pCi/Filter

lJCi/mL

liCilmL
pCi/Filter

pJCi/mL

2 O'iW01
OTW01

2.0E-15 'Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .0E-16 Calculation

Calculation

0.2 ACW10
ACWI 0

1.0E-16 Calculation

Calculation

0.3 EPA 200.8

1 .0E-16 Calculation

01/02/2013 000

.01/29/2013 1055

01/29/2013 1055

02/08/2013 1100

02/0812013 1100

01/23/2013 903

01/23/2013 903

02/08/2013 1100

02/08/2013 1100

01/3112013 905

01/31/2013 905
02/08/2013 1100

02/08/2013 1100

01/14/2013 1746

02/08/2013 1100

SH
SH.

WN

WN

SH

SH

WN

WN

MB

MB

MS

These results apply only to the samples tested.
Qualifiers: *value exceeds Maximum Contaminant Level"

C ,Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND) Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds MonthlY Ave or MCI
0 Outside the Range of Dilutions

S. Reviewed by: ______________
Wade Nieuwsma, Assistant Laboratory Manager Page 5 of 5



INTER-MOUNTAIN LADS

.0LIENT:

Work Order:

Project:

Your Environmental Monitoring Partner
Inter-Mountain Labs

1673 Terra Avenue, Sheridan, Wyoming 82801 ph- (307) 672-8945
ANALYTICAL QC SUMMARY REPORT

Cameco Resources, Crow Butte Operation Date: 2/8/2013

$1301108 Report ID: $1301108001

Marshland Expansion Area

Uranium, Air Filter Analysis
Sample Type MBLK Units: pCi/Filter

Sample ID RunNo: 91354 nayeResult RL SieRef Sap%REC % Rec Limits Qual

MBLK 01114/13 13:34 Uranium ND 0.3

Sample Type LCS Units: pCi/Filter
SsamplelID RunNo: 91354 nateResult RL SieRef Sap%REC % Rec Limits Qual

LCS. 01/14/13 13:30 Uranium 70.4 0.3 67.7 104 85 - 115

Sample Type MS Units: pCi/Filter

FSample ID RunNo: 91354 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual 1

$1301107-004AS 01/14/13 17:06 Uranium 795 0.3 .745 0.6 107 70- 130

Sample Type MSD Units: pCi/Filter

ISample ID RunNo: 91354 AateResult RL Conc %RPD %REC % RPD Limits Qa

S1301107-O04AMSD 01/14/13 17:21 Uranium 770 0.3 795 3.10 103 20

Sample Type DUP Units: pCi/Filter

ItSamplelID RunNo: 91354 Analyte Result RL Ref Samp %RPD %REC % RPD Limits Qual

$1301107-004AD 0:1/14/13 17:01 Uranium 0.7 0.3 0.6 8.25 20

Lead 210 in Filters

Sample Type MBLK Units: pCi/Filter

ISample ID RunNo: 91970 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual {

MB13-017 01/28/13 13:34 Lead 210 ND 2

Sample Type LCS units: pCi/Filter

|Sample ID RunNo: 91970 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual J

LCS13-017 01/28/13 13:34 Lead 2l0 13 2 12.4 103 70 -130

Sample Type MS Units: pCi/Filter
Sample ID RunNo: 91970 AayeResult RL Spk e ap%REC % Rec Limits Qual

TAP WATER MS 01/29113 10:55 Lead 210 13 2 12.2 ND 108 70 -130

. ualifiers:

B Analyte detected in the associated Method Blank
H Holding times for preparation or analysis exceeded

L Analyzed by a contract laboratory

0 Outside the Range of Dilutions

S Spike Recovery outside accepted recovery limits

E Value above quantitation range
J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit

R RPD outside accepted recovery limits

Page 1 of 2



INT£Pft-MOUNTAIHLN

Your Environmental Monitoring Partner
Inter-Mountain Labs

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945
ANALYTICAL QC SUMMARY REPORT

CLIENT: Cameco Resources, Crow Butte Operation

Work Order: $1301108
Project: Marshland Expansion Area

Radium 226 Air Filter Analysis

Date: 21812013

Report ID: S1301108001

Sample Type MBLK Units: pCi/Filter
IsamplelID RunNo: 91591 AateResult RLE pk RfSm %REC % Rec Limits QualI

SapeI u~:951 Analyte Rsl RL Spike Ref Samp %E e iis Qa

MBS13-016 01/22/13 16:11 Radium 226 5.0 0.3 50 92 7-3

Sample Type MCS Units: p~l/Filter
IsamplelID RunNo: 91591 AateResult RL SieRef Sap%REC % Rec Limits Qual

TACSWATER1 M 01/23/13 96:03 Radium 226 5.5 0.3 5.08 ND 910 70 - 130

Sample Type MSD Units: pCilFilter

IsamplelID RunNo: 91591 Analyte Result RL Spine RefapD %REC % RPDLimits Qual

TAP WATER MSD 01/23/13 9:03 Radium 226 5.9 0.3 5.58 7.3 116 0-130

Sample Type MBLK Units: pCi/Filter

ISample ID RunNo: 915911 Analyte Result RL Spike %ReSaP %REC %RecDLimits Qual I

MAP1ATERMSD1 01/231/139:05 Radrium-226 ND9 0.2 . .8 163

Sample. Type MLOS Units: pCi/Filter

Sample ID RunNo: 91911 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual•

MBS13-021 01/31/13 9:05 Thorium-230 12. 0.2 1. 0 0 3

Sample Type LCSD Units: pCi/Filter

ISample ID RunNo: 91911 Analyte Result RL Conc %RPD %REC % RPD Limits Qual

LCSD13-021 01/31/13 9:05 Thorium-230 11.7 0.2 12.9 8.64 94.0 30

(• "ualifiers: B Analyte detected in the associated Method Blank___ H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

0 Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits

E Value above quantitation range
J Analyte detected below qluantitation limits

ND Not Detected at the Reporting Limit
R .RPD outside accepted recovery' limits

Page 2 of 2



*'• ' Inter-Mountain Labs
INTER-MOUNTAIN LADSS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

~Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-I
Lab ID: $1301108-001

Sampled 101112012-112/2013 (2012 4th Qtr) Sample Air Volume: 6682410 Liters

Result Precision + Result Precision ± 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/ml pCi/ml RL Effluent Limit Class Conc.

Lead 210 129 5.8 2E-14 9E-16 2E-15 6 E-13 Day 3.33

Radium 226 0.3 0.1 <1E-16 1E-16 9 E-13 Week 0.00
Thorium 230 <0.2 <1 E-16 1E-16 3 E-14 Year 0.00

Uranium 0.4 <1E-16 1E-16 9 E-14 Year 0.00

Lab ID: $1210132-001

Sam pled 612912012-101112012 (2012 3rd Qtr) • Sam ple Air Volume: 6108764 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/ml . ICi/ml RL Effluent Limit Class Conc.

Lead 2l0 116 7.0 2E-14 1E-I5 2E-15 6 E-13 Day 3.33

Radium 226 0.4 0.1 <1 E-16 1IE-16 9 E-13 Week 0.00

Thorium 230 <0.2 <1IE-16 1E-16 3 E-14 Year 0.00
Uranium 0.3 <1IE-16 1 E-16 9 E-14 Year 0.00

.'•.ILab ID: 81207116-001
*Sampled 412/201 2-612912012 (2012 2nd Qtr)

Sample Air Volume: 6196200 Liters
v "1Result Precision + Result Precision ± 10 CFR Pt 20 Effluent % Effluent1Analyte pCi/filter pCi/filter pCi/mi pCi/ml RL Effluent Limit Class Conc.

Lead 210 68.9 6.1 IE-14 IE-I5 2E-15 6 E-13 Day 1.67

Radium 226 <0.3 <1 E-16 1lE-16 9 E-13 Week 0.00
Thorium 230 <0.2 <1E-16 IE-16 3 E-14 Year 0.00
Uranium <0.3 <1E-16 IE-16 9 E-14 Year 0.00

Lab ID: $1204105-001
Sampled 114112 to 412/12 (2012 1st Qtr) Sample Air Volume: 6334637 Liters

Result Precision + Result Precision ± 10 CFR Pt 20 Effluent % Effluent
Analyte pCilfilter pCilfilter IpCi/mI IpCi/mI RL Effluent Limit Class Conc.

Lead 210 115 7.5 2E-14 IE-15 2E-15 6 E-13 Day 3.33

Radium 226
Thorium 230

Uranium

<0.3
<0.2

1.4

<1E-16
<1E-16

2E-16

1E-16
1E-16

1E-16

9 E-13
3 E-14

9 E-14

Week
Year

Year

0.00
0.00

0.22

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2Pae1o5
ND - Not Detected at the Reporting Limit



IV E Inter-Mountain Labs
|NTER-MOUI4TM3 LAflS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-2
Lab ID: $1301108-002

Sampled 10112012-112/2013 (2012 4th Qtr) Sam ple Air Volume: 6581476 Liters

Result Precision ± Result Precision ± 10 CFR Pt 20 Effluent % Effluent
IAnalyte pCi/filter pCi/filter pCi/ml pCi/ml RL Effluent Limit Class Conc.

Lead 210 128 6.1 2E-14 9E-16 2E-15 6 E-13 Day 3.33
Radium 226 .<0.3 <1E-16 1E-16 9 E-13 Week 0.00
Thorium 230 0.2 .2 <1E-16 I E-16 3 E-14 Year 0.00
Uranium <0.3 <1 E-16 1E-18 9 E-14 Year 0.00

Lab ID: S1210132-002
Sampled 6/29/2012-101il12012 (2012 3rd Qtr) Sample Air Volume: 6002630 Liters

Result Precision ± - Result Precision ± 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/mI pCi/mI RL Effluent Limit Class Conc.

Lead 2l0 122 7.4 2E-14 1E-15 2E-15 6 E-13 Day 3.33

Radium 226 3.0 .0.4 5E-16 7E-17 1 E-16 9 E-.13 Week 0.06
Thorium 230 <0.2 . <IE-16 1E-16 3 E-14 Year 0.00
Uranium <0.3 <1 E-16 1E-1I6 9 E-14 Year 0.00

-Lab ID: S1207116-002
;Sampled 41212012-612912012 (2012 2nd Qtr),

IResult Precision ±

Analyte pCi/filter pCi/filter
Result
pCi/ml

Sample Air Volume: 6203400 Liters
Precision ± 10 CFR Pt20 Effluent

pCi/ml RL Effluent Limit Class
% Effluent

Conc.

Lead 210 82.7 5.4 1E-14 9E-16 2E-15 6 E-13 Day 1.67
Radium 226 <0.3 <1E-16 1E-16 9 E-13 Week 0.00
Thorium 230 <0.2 <IE-16 iE-16 3 E-14 Year 0.00

UraniUm <0.3 <1E-16 1E-16 9 E-14 Year 0.00

Lab ID: S1204105-002
Sampled 1/4112 to 412/12 (2012 1st Qtr) Sample Air Volume: 6337547 Liters

Result Precision ± Result Precision ± 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/mI pCi/mI RL Effluent Limit Class Conc.

Lead 210 108 7.7 2E-14 1E-15 2E-15 6 E-13 Day 3.33

Radium 226
Thorium 230
Uranium

<0.3
<0.2
1.8

<1 E-1 6
<1E-16

3E-16

1 E-1 6
1 E-1 6

1 E-16

9 E-13
3 E-14
9 E-14

Week
Year

Year

0.00
0.00
0.33

Effluent Limits are from 10 CFR Part 20 Alppendix B Table 2
ND - Not Detected at the Reporting Limit Page 2 of 5



*'• ' Inter-Mountain Labs

INTER-MAOUNTAIN LADS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

i Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-3

Lab ID: S1301108-003
Sampled 1 01112012-1 1212013 (2012 4th Qtr) Sample Air Volume: 6575697 Liters

Result Precision ± Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter .pCi/filter pCi/ml pCi/mI RL Effluent Limit Class Conc.

Lead 210 128 5.8 2E-14 9E-16 2E-15 6 E-13 Day 3.33

Radium 226 <0.3 <1E-16 1E-16 9 E-13 Week 0.00

Thorium 230 <0.2 <1E-16 IE-16 3 E-14 Year 0.00
Uranium <0.3 <1 E-16 1E-16 9 E-14 Year 0.00

Lab ID: $1210132-003
Sampled 612912012-1 01112012 (2012 3rd Qtr) Sample Air Volume: 6532003 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/mI pCi/ml RL Effluent Limit Class Conc.

Lead 210 129 7.6 2E-14 1E-15 2E-15 6 E-13 Day 3.33

Radium 226 0.9 0.2 IE-16 3E-17 IE-16 9 E-13 Week 0.01

Thorium 230 <0.2 <1E-16 1E-I6 3 E-14 Year 0.00

Uranium 0.4 <1 E-16 IE-16 9 E-14 Year 0.00

-'Lab ID: $1207116-003

iSampled 41212012-612912012 (2012, 2nd Qtr) Sample Air Volume: 6067000 Liters

WiResult Precision ± Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/ml pCi/mI RL Effluent Limit Class Conc.

Lead 210 .75.7 5.1. IE-14 8E-16 2E-15 6 E-13 Day 1.67
Radium 226 0.5 0.1 <1IE-16 1E-16 9 E-13 Week 0.00

Thorium 230 <0.2 <IE-16 1E-16 3 E-14 Year 0.00

Uranium .0.3 <1IE-16 1E-16 9 E-14 Year 0.00

Lab ID: S1204105-003

Sampled 114112 to 4/2/12 (2012 1st Qtr) Sample Air Volume: 6322001 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte "pCi/filter pCi/filter pCi/ml pCi/mI RL Effluent Limit Class Conc.

Lead 210 109 7.0
Radium 226 0.6 0.2
Thodium 230 1.0 0.4

Uranium 1.9

2E-14
1E-16
2E-16

3E-16

1E-15
3E-17
6E-1 7

21E-15
1 E-1 6
1E-16
1E-16

6 E-13
9 E-13
3 E-14
9 E-14

Day
Week
Year
Year

3.33
0.01
0.67

0.33

Oi
Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Limit Page 3 of 5



, 'TE Inter-Mountain Labs
|HTEft-MQU4TAtN LADS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-4
Lab ID: $1301108-004
Sampled 1 0111201 2-1 1212013 (2012 4th Qtr) Sample Air Volume: 6582882 Liters

•Result Precision + Result Precision + 10 CFR Pt 20 Effluent, % Effluent
Analyte pCi/filter pCi/filter pCi/mi pCi/ml RL Effluent Limit Class Conc.

Lead 210 132 5.8 2E-14 9E-16 2E-15 6 E-13 Day 3.33

Radium 226 0.4 0.1 <1 E-16 IE-16 9 E-13 Week 0.00
Thorium 230 <0.2 <1 E-16 IE-16 3 E-14 Year 0.00

Uranium <0.3 <1IE-16 1E-16 9 E-14 Year 0.00

Lab ID: S1210132-004
Sampled 61291201 2-1 01112012 (2012 3rd Qtr) Sample Air Volume: 5889397 Liters

Result Precision ±1 Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/mI pCi/ml RL Effluent Limit Class Conc.

Lead 2l0 103 6.3 2E-14 lE-I5 2E-15 6 E-13 Day 3.33

Radium 226 0.6 0.2 1E-16 3E-17 IE-16 9 E-13 Week 0.01

Thorium 230 <0.2 <.1E-16 1 E-16 3 E-14 Year 0.00

Uranium 0.5 <1E-16 IE-16 9 E-14 Year 0.00

l'Lab ID: S1207116-004
';Sam pled 4/2/2012-6129/2012 (2012 2nd Qtr)

Sample Air Volume: 6049000 Liters

SResult Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent |Analyte p Ci/filter pCi/filter pCi/mi pCi/mi RL Effluent Limit Class Conc./

Lead 210 78.2 5.2 1E-14 9E-16 2E-15 6 E-13 Day 1.67

Radium 226 0.3 0.1 <1E-16 1E-16 9 E-13 Week 0.00
Thorium 230 <0.2 <IE-16 IE-16 3 E-14 Year 0.00

Uranium 0.4 •<IE-16 1E-16 9 E-14 Year 0.00

Lab ID: S1204105-004

Sampled 114112 to 412/12 (2012 1st Qtr) Sample Air Volume: 6333500 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCilfilter pCi/filter pCi/mi pCi/ml RL Effluent Limit Class Conc.

Lead 2l0 120 7.9 2E-14 1E-I5 2E-15 6 E-13 Day 3.33

Radium 226 0.4 0.1

Thorium 230 0.3 0.2

Uranium 1.6

<1E-16

<1E-16
3E-16.

1E-16
1E-16

I1E-16

9 E-13
3 E-14

9 E-14

Week
Year

Year

0.00
0.00

0.33

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Umit Page 4 of 5



*'• ' •• 1• Inter-Mountain Labs

*HTCII-MOUNTAUN L.ADS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

~Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-5
Lab ID: $1301108-005
Sampled 101112012.11212013 (2012 4th Qtr) "Sample Air Volume: 6584474 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/mi pCi/ml RL Effluent Limit Class Conc.

Lead 210 134 6.1 2E-14 9E-16 2E-15 6 E-13 Day 3.33

Radium 226 <0.3 <1E-16 1E-16 9 E-13 Week 0.00
Thorium 230 <0.2 <IE-16 1E-16 3 E-14 Year 0.00

Uranium <0.3 <1 E-16 1E-16 9 E-14 Year 0.00

Lab ID: 81210132-005

Sampled 612912012-101112012 (2012 3rd Qtr) .Sample Air Volume: 5337479 Liters
Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent

SAnalyte pCi/filter pCi/filter pCi/mi pCi/ml RL Effluent Limit Class Conc.

Lead 210 103 6.6 2E-14 1IE-15 2E-15 6 E-13 Day 3.33

Radium 226 <0.3 <1 E-16 1E-16 9 E-13 Week 0.00
Thorium 230 <0.2 <IE-16 IE-16 • 3 E-14 Year 0.00

Uranium <0.3 -<IE-16 1E-16 .9 E-14 Year 0.00

Lab ID: S1207116-005

Sampled 4I212012-612912012 (2012 2nd Qtr) Sample Air Volume: 5575200 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/mI pCi/ml RL Effluent Limit Class Conc.

Lead 210 62.2 4.8 1 E-14 9E-16 2E-15 6 E-13 Day 1.67

Radium 226 <0.3 <1E-16 1E-16 9 E-13 Week 0.00
Thorium 230 <0.2 <1IE-16 IE-16 3 E-14 Year 0.00

Uranium <0.3 <1E-16 IE-16 9 E-14 Year 0.00

Lab ID: S1204105-005

Sampled 114112 to 412/i2 (2012 1st Qtr) Sample Air Volume: 6338171 Liters

Result Precision + Result Precision±+ 10 CFR Pt 20 Effluent % Effluent
SAnalyte pCi/filter pCi/filter pCi/mI pCi/mI RL Effluent Limit Class Conc.

Lead 210 .116 7.2 2E-14 1E-15 2E-15 6 E-13 Day 3.33

Radium 226
Thorium 230

Uranium

*<0.3
0.2
1.4

0.2

<iE-16
<1E-16

2E-1 6

1E-16
1 E-1 6

1E-16

9 E-13
3 E-14

9 E-14

Week
Year

Year

0.00
0.00

0.22

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2Pae5o5
ND - Not Detected at the Reporting Limit



iKNLrt Inter-Mountain Labs
INTER-MOUNTAIN LABS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Date: 5/1/2015 0
CLIENT: Cameco Resources, Crow Butte Operation CASE NARRATIVE
Project: Marshland Expansion Area
Lab Order: S1210132 Report ID: $1210132002

(Replaces S$1210132001)

Samples MA-I, MA-2, MA-3, MA-4, and MA-5 were received on October 8, 2012.

All samples were received and analyzed within the recommended holding times, except those noted below in this case
narrative. Samples were analyzed using the methods outlined in the following references:

NRC radiological air particulate filters, animal, vegetation, soil and sediment samples may be composited by date and
location per client's monitoring program requirements. Highly carbonaceous samples may require ashing. Samples are
subjected to a modified USEPA SW-846 Method 3050B mineral acid digestion as appropriate. Analysis of the resulting
solutions and digestates is performed using approved TNI, USEPA, and industry recognized analytical techniques. Where
client-provided air volumes corresponding to the air filter composites exist, aqueous digestate results are converted to
radiological particulate concentrations in air (e.g. pCi/mL). Quality control parameters acceptance criteria are defined by
USEPA programs, and in USNRC Regulatory Guide-4.14 (Radiological Effluent and Environmental Monitoring at Uranium
Mills), USNRC Regulatory Guide 4.15 (Quality Assurance for Radiological Monitoring Programs - Effluent Streams and the
Environment), the TNI Standard EL-VIl-2009, and Inter-Mountain Labs internal quality procedures.

All Quality Control parameters met the acceptance criteria defined by EPA, NRC guidance, and Inter-Mountain Laboratories
(' xcept as indicated in this case narrative.

R"",eviewed• by: ..

Wade Nieuwsma, Assistant Laboratory Manager Page 1 of 1



, ~ I Inter-Mountain Labs*
|iNTER--MOUZNTAIN LADS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

S
v Company: Cameco Resources, Crow Butte Operation

P0 Box 169
Crawford, NE 69339

ProjectName: Marshland Expansion Area
Lab ID: $121 01 32-001
ClientSample ID: MA-i
COC:

Date Reported 10/29/2012
Report ID: $121 01 32001

WorkOrder: $1210132
CollectionDate:
DateReceived: 10/8/2012 9:30:00 AM
FieldSampler:
Matrix: Filter

Comments Sampled 612912012-101112012 (2012 3rd Qtr)
Analyses Result Units Qual RL Method Date Analyzedllnit

Field
Actual Volume

Radionuclides - Filter
Lead 210

Lead 210 Precision (+)

Lead 210

Lead 210 Precision (+)

Radium 226

Radium 226 Precision (+)

Radium 226

Radium 226 Precision (±)

Thorium 230

Thorium 230 Precision (±).Thorium 230

Thorium 230 Precision (±)

Thorium-229 Tracer (30-1 20)

Uranium

Uranium

6108764

116

7.0

1 .9E-14

1.1 E-15

0.4

0.1

ND

NA
ND
NA
ND
NA

86.9

0.3

ND

Liters Field

pCi/Filter
pCi/Filter

pCi/mL

pCi/mL

pCi/Filter

pCi/Filter

pCi/mL

pCi/mL

pCi/Filter

pCi/Filter

pCi/mL

iiCi/mL

pCi/Filter

pCi/mL

2 OTW01
OTW01

2.0E-1 5 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1.0E-16 Calculation

Calculation

0.2 ACW10
ACW1 0

1.OE-16 Calculation

Calculation

0.2 ACWl10

0.3 EPA 200.8

1 .0E-1 6 Calculation

10/25/2012 1407
10/25/2012 1407

10/29/2012 1517
10/29/2012 1517

10/22/2012 1040
10/22/2012 1040

10/29/2012 1517

10/29/2012 1517

10/23/2012 900

10/23/2012 900
10/2912012 1517

10/29/2012 1517

10/23/2012 900

10/09/2012 1554

10/2912012 1517

SH
SH

WN

VVN

SH

SH

WN

WN

MB

MB

WN

WN

MB

MS

WN

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

0 .-Reviewed by: ________________Wade Nieuwsma, Assistant Laboratory Manager Page 1 of 5



Innte-onanLb•
INTER-MOUNTA3N LAbsItrM uti as

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801

Sample Analysis Report
ph: (307) 672-8945

0
Company: Cameco Resources, Crow Butte Operation

P0 Box 169
Crawford, NE 69339

ProjectName: Marshland Expansion Area
Lab ID: $1210132-002
ClientSample ID: MA-2
COC:

Date Reported 10/29/2012
Report ID: $1210132001

WorkOrder: Si 1210132
CollectionDate:
DateReceived: 10/812012 9:30:00 AM
FieldSampler:
Matrix: Filter

Comments Sampled 6/29/2012-10/1/12012 (2012 3rd Qtr)
Analyses Result Units Qual RL Method Date Analyzedllnit

Field
Actual Volume 6002630 Liters Field

Radlonucldes - Filter
Lead 210

Lead 210 Precision (+)

Lead 210

Lead 210 Precision (+)

Radium 226

Radium 226 Precision (+)

Radium 226

Radium 226 Precision (+)

Thorium 230

Thorium 230 Precision (+)
"Thorium 230

~Thorium 230 Precision (+)

Thorium-229 Tracer (30-120)
Uranium

Uranium

122
7.4

2.0E-14

1 .2E-15

3.0

0.4

5.0E-16

6.7E-17

ND

NA

ND

NA

96.8

ND

ND

pCi/Filter
pCi/Filter

iJCilmL
pCi/mL

pCilFilter

pCi/Filter

pCi/mL
pCi/mL

pCi/Filter

pCi/Filter

pCi/mL

lJCi/mL

pCi/Filter
pJCi/mnL

2 OTW01
OTW01

2.0E-15 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .0E-16 Calculation

Calculation

0.2 ACW10
ACW1 0

1 .OE-16 Calculation

•Calculation

0.2 ACWI10
0.3 EPA 200.8

1 .0E-16 Calculation

10)25/2012 1407
10/25/2012 1407

10/29/2012 1517

10/29/2012 1517

10/22/2012 1040

10/22/2012 1040

10/29/2012 1517

10/29/2012 1517

10/23/2012 900

10/23/2012 900

10/29/2012 1517

10/29/2012 1517

10/23/2012 900

10109/2012 1623

10/29/2012 1517

SH
SH

WN

WN

SH

SH

WN

WN

MB

MB

MB

MS

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

Revieowed by: __ _
-> Wade Nieuwsmna, Assistant Laboratory Manager Page 2 of 5



"lT 'Inter-Mountain Labs
SNTEU.-MOUNTAIN L

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marshland Expansion Area
Lab ID: $121 01 32-003
ClientSample ID: MA-3
COC:

Date Reported 10/29/2012
Report ID: S121 01 32001

Work~rder: $1210132

CollectionDate:
DateReceived: 10/8/2012 9:30:00 AM
FieldSampler:
Matrix: Filter

Comments Sampled 6/29/2012-10/1/12012 (2012 3rd Qtr)
Analyses Result Units Qual RL Method Date Analyzed/Init I

Field
Actual Volume

Radlonuclides - Filter
Lead 210
Lead 210 Precision (+)

Lead 210

Lead 210 Precision (+)

Radium 226

Radium 226 Precision (±1)

Radium 226

Radium 226 Precision (+)

Thorium 230

Thorium 230 Precision (+). Thorimt 3

Thorium 230 Precision (+)

Thorium-229 Tracer (30-120)

Uranium

Uranium

6532003

129

7.6
2.0E-14

1.2E-15

0.9

0.2

1.3E-16

3.1E-17

ND

NA

ND

NA

95.0

0.4

ND

Liters Field

pCi/Filter
pCi/F'ilter

pCi/mL

pCi/mL

pCi/Filter

pCi/Filter

pCi/mL

pCi/mL

pCi/Filter
pCi/Filter

lpCi/mL

pCi/mL

pCi/Filter

jjCilmL

2 OTW01
OTW01

2.0E-15 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .0E-1 6 Calculation

Calculation

0.2 ACW10.

ACWl 0

1 .0E-1 6 Calculation

Calculation

0.2 ACW10
0.3' EPA 200.8

I1.0E-16 Calculation

10/25/2012 1407
10/25/2012 1407

10/29/2012 1517

10/29/2012 1517

10/22/2012 1040

10/22/2012 1040

10/29/2012 1517

10/29/2012 1517
10/2312012 900'

10/23/2012 900

10/29/2012 1517

10/29/2012 1517

10/23/2012 900

10/09/2012 1628

10/29/2012 1517

SH
SH
WN

WN

SH
SH
WN

WN

MB

MB
WN

WN

MB

MS

WN

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value-
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Valuie above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

* Reviewed by: _______________Wade Nieuwsma, Assistant Laboratory Manager Page 3 of 5



IMT•t-UNANLD Inter-Mountain Labs Your Environmental Monitoring Partner

'1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report
Your Environmental Monitoring Partner

Company: Cameco Resources, Crow Butte Operation
P0 Box 169

Crawford, NE 69339
ProjectName: Marshland Expansion Area
Lab ID: S 121 01 32-004
ClientSample ID: MA-4
COC:

Date Reported 10129/2012
Report ID: $121 01 32001

WorkOrder: $1210132
CollectionDate:
DateReceived: 10/8/2012 9:30:00 AM
FieldSampler:
Matrix: Filter

Comments Sampled 6/29/2012-10/1/2012 (2012 3rd Qtr)
Analyses Result Units Qual RL Method Date Analyzedllnit

Field
Actual Volume 5889397 Liters Field

Radionuclides - Filter
Lead 210
Lead 210 Precision (±)

Lead 210

Lead 210 Precision (±)

Radium 226

Radium 226 Precision (±)

Radium 226
Radium 226 Precision (±)

Thorium 230

Thorium 230 Precision (+)
Thorium 230

Thorium 230 Precision (+)

Thorium-229 Tracer (30-120)

Uranium

Uranium

103
6.3

1-8E-14

1.1 E-15

0.6

0.2

1.0E-16

3.4E-17

ND

NA

ND

NA

89.7

0.5

ND

pCi/Filter
pCi/Filter

pCilmL
UCi/mL

pCi/Filter
pCi/Filter
pCi/mL
IJCi/mL

pCi/Filter
pCi/Filter
pCi/mL
lICi/mL

pCi/Filter

pCi/ml.

2 OTVV01
OTW01

2.0E-15 Calculation

Calculation

0.3 SM 7500RAB
SM 7500RAB

1 .0E-16 Calculation

Calculation
0.2 ACW10

ACW10
1 .0E-1 6 Calculation

Calculation
0.2 ACW1 0
0.3 EPA 200.8

1 .0E-1 6 Calculation

10/25/2012 1407
10/25/201-2 1407

10/29/2012 1517

10/29/2012 1517

10/2212012 1040

10/2212012 1040

10/29/2012 1517

10/29/2012 1517

10/23/2012 900

10/23/2012 900

10/29/2012 1517

10/29/2012 1517

10/23/2012 900

10/09/2012 1633

10/29/2012 1517

SH
SH

WN

WN

SH

SH

WN

WN

MB

MB

MB

MS

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit

B
E
J
M
O

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits
Value exceeds Monthly Ave or MCL
Outside the Range of Dilutions

( Reviewed by: _________________

Wade Nieuwsma, Assistant Laboratory Manager Page 4 of 5



INEROUTSN"AI Inter-Mountain Labs Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

Date Reported 10/29/2012
Report ID: Si1210132001

ProjectName:
Lab ID:
ClientSample ID:
COC:

Marshland Expansion Area
S12101 32-005
MA-5

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

S121 0132

10/8/2012 9:30:00 AM

Filter

Comments Sampled 6/29/2012-10/1/2012 (2012 3rd Qtr)
SAnalyses Result Units Qual RL Method Date Analyzed/Init I

Field
Actual Volume 5337479 Liters Field

Radionuclidos - Filter
Lead 210

Lead 210 Precision (+)
Lead 210

Lead 210 Precision (+)

RadiUm 226

Radium 226 Precision (+)

Radium 226

Radium 226 Precision (+)

Thorium 230
,f. Thorium 230 Precision (+)
*| rhonum230

rThorium 230 Precision (+)

Thodium-229 Tracer (30-1 20)

Uranium

Uranium

103
6.6

1 .9E-14

I1.2E-15

ND

NA

ND

NA

ND

NA

ND

NA

96.5

ND

ND

pCilFilter
pCilFilter
pCi/mL
pCi/mL

pCi/Filter

pCi/Filter

piCi/mL
piCi/mL

pCi/Filter
pCi/Filter
pCi/mL
piCi/mL

pC i/Filter

pCi/mL

2 OTW01
OTW01

2.0E-15 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .0E-16 Calculation
Calculation

0.2 Acwi0

ACW1 0

1 .0E-16 Calculation

Calculation

0.2 ACWI0

0.3 EPA 200.8

1.0E-16 Calculation

10/25/2012 1407
10/25/2012 1407

10/29/2012 1517

10/29/2012 1517

10/22/2012 1040

10122/2012 1040

10/29/2012 1517

10/29/2012 1517

10/23/2012 900

10/23/2012 900

10129/2012 1517

10/29/2012 1517

10/23/2012 900

10/09/2012 1638

10/29/2012 1517

SH
SH

WN

WN

SH

SH

WN

WN

MB

MB

WN

WN

MB

MS

WN

These results apply only to thesamples tested.

Qualifiers: *C
H
L

NO
S

Value exceeds Maximum Contaminant Level
Calculated Value
Holding times for preparation or analysis exceeded
Analyzed by a contract laboratory
Not Detected at the Reporting Limit
Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in~the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

* Reviewed by: __ _

Wade Nieuwsma, Assistant Laboratory Manager Page 5 of 5



INTeRK-MOUNTAIN LADS

CLIENT:

Work Order:

Project:

Your Environmental Monitoring Partner
inter-Mountain Labs 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

ANALYTICAL QC SUMMARY REPORT

Cameco Resources, Crow Butte Operation

$1210132 "Ri

Marshland Expansion Area

Date: 10/29/2012

eport ID: $1210132001

Uranium, Air Filter Analysis
Sample

Sample

Sample

Sample

Sample

Type MBLK Units: pCi/Filter
Sample ID RunNo: 88118 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

MBLK 10/09112 12:27 Uranium ND 0.3

Type LCS Units: pCi/Filter

mlSample I D RunNo: 88118 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

LOS 10/09/12 12:23 Uranium 69.7 0.3 67.7 103 85 - 115

Type MS Units: pCi/Filter

Sample ID RunNo: 88118 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

$1210132-001,BS 10/09112 16:14 Uranium 760 0.3 745 0.3 102 70 -130

Type MSD Units: pCi/Filter

Sample ID RunNo: 88118 Analyte Result RL Conc %RPD %REC % RPD Limits, Qual

S1210132-OO1BMSD 10/09/12 16:18 Uranium 805 0.3 760 5.89 108 20

Type DUP Units: pCi/Filter

ISample ID RunNo: 88118 Analyte Result RL Ref Samp %RPD %REC % RPD Limits Qual
&

I

$1210132-001B60 10/09/12 15:59 Uranium 0.3 0.3 0.3 3.67 20

Lead 210 in Filters
Sample Type MBLK Units: pCi/Filter

Sample ID RunNo: 88835 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

MB12-284 10/25/12 14:07 Lead 210 ND 2

Sample Type LCS Units: pCi/Filter
SSample ID RunNo: 88835 Analyte Result RL SieRef Sap%REC % Rec Limits Qual

LCS12-284 10/25/12 14:07 Lead 210 14 2 12.5 '108 70 -130

Sample Type MS Units: pCi/Filter
iSample ID RunNo: 88835 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

TAP WATER MS 10/25/121!4:07 Lead 2I0 13 2 12.5 ND 98.4 70 -130

Sample Type MSD Units: pCi/Filter
SSample ID RunNo: 88835 Analyte Result RL Conc %RPD %REC % RPD Limits Qual

I

TAP WATER MSD 10/25/12 14:07 Lead 210 13 2 13 3.36 102 30

( Jualifiers: B Analyte detected in the associated Method Blank•,• H Holding times for preparation or analysis exceeded

L Analyzed by a contract laboratory

0 Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits

E Value above quantitation range
J Analyte detected below quantitation limits p I

ND Not Detected at the Reporting Limit

R RPD outside accepted recovery limits

Page 1 of 2



*'•' I Inter-Mountain Labs
INTER-MOU.TAI LADS 1673 Terra Avenue, Sheridan, Wyroming 82801 ph: (307) 672-8945

....... ANALYTICAL QC SUMMARY REPORT
C LIE NT: Cameco Resources, Crow Butte Operation

Work Order: $1210132 Ri

Project: Marshland Expansion Area

Radium 226 Air Filter Analysis

Your Environmental Monitoring Partner

Date: 10/29/2012

eport ID: S1210132001

Sample Type MBLK Units: pCi/Filter
ISample ID RunNo: 88678 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual]

MB12-291 10122/12 10:40 Radium 226 ND 0.3

Sample Type LCS Units: pCi/Filter

IISample ID RunNo: 88678 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual I

LCS12-291 10/22/12 10:40 Radium 226 5.2 0.3 5.06 103 70 -130

Sample Type MS Units: pCi/Filter
ISample ID RunNo: 88678 AateResult RL SkeRef Samp %REC % Rec Limits Qual

.TAP WATER MS 10/22/12 13:56 Radium 226 5.0 0.3 5.06 ND 99.4 70 - 130

Sample Type MSD Units: pCi/Filter

iISample ID RunNo: 88678 Analyte Result RL Conc %RPD %REC % RPD Limits Qual I

TAP WATER MSD• 10/22/12 13:56 Radium 226 5.2 0.3 5.0 3.25' 103 30

Thorium Air Filter Analysis
Sample Type MBLK Units: pCi/Filter

Sample ID RunNo: 88786 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

MB12- 284 10/23/12 9:00 Thorium-230 ND 0.2

Sample Type LCS Units: pCi/Filter

IISample ,D RunNo: 88786 Analyte Result RL Spike Ref Samp %REC % Rec Limits. Qual.

LCS12- 284 10/23/12 9:00 Thorium-230 13.2 0.2 12.5 105 70 - 130

Sample Type LCSD Units: pCi/Filter

ISample ID RunNo: 88786 Analyte Result RL Conc %RPD %REC % RPD Limits Qual

LCSD12- 284 10/23/12 9:00 Thorium-230 12.5 0.2 13.2 5.11 100 30

___ •lualifiers: B
o" H

L

0
S

Analyte detected in the associated Method Blank
Holding times for preparation or analysis exceeded

Analyzed by a contract laboratory

Outside the Range of Dilutions.

Spike Recovery outside accepted recovery limits

E Value above quantitation range
J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits

Page 2 of 2



lIVE L Inter-Mountain Labs
*NTEl-M•OUN4TAIN LAI3S

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-I

Lab ID: S1210132-001
Sampled 61291201 2-101112012 (2012 3rd Qtr) Sample Air Volume: 6108764 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter tiCi/mI pCi/mI RL Effluent Limit Class Conc.

Lead 210 116 7.0 2E-14 1E-15 2E-15 6 E-13 Day 3.33

Radium 226 0.4 0.1 <IE-16 1E-16 9 E-13 Week 0.00
Thorium 230 <0.2 <1 E-16 1 E-16 3 E-14 Year 0.00
Uranium 0.3 <1 E-16 1E-16 9 E-14 Year 0.00

Lab ID: S1207116-001

Sampled 4I2/2012-612912012 (2012 2nd Qtr) Sample Air Volume: 6196200 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent

Analyte pCi/filter pCi/filter pCi/mI pCi/ml RL Effluent Limit Class Conc.

Lead 210 68.9 6.1 IE-14 1E-15 2E-15 6 E-13 Day 1.67

•Radium 226 <0.3 <IE-16 IE-16 9 E-13 Week 0.00

Thorium 230 <0.2 <1IE-16 1 E-16 3 E-14 Year 0.00
Uranium <0.3 <IE-16 11E-16 9 E-14 Year 0.00

I Lab ID: S1204105-001
..Sampled 114112 to 412/12 (2012 1st Qtr)

Result Precision +
Analyte pCi/filter pCi/filter

Lead 210 115 7.5
oRadium 226 <0.3
Thorium 230 <0.2
Uranium 1.4

Result
'pCi/mI

2E-14
<IE-16
<IE-16
2E-16

Sample Air Volume: 6334637 Liters
Precision + 10 CFR Pt20 Effluent

pCi/mI RL Effluent Limit Class

1E-15 2E-15 6 E-13 Day
1E-16 9 E-13 Week

1E-16 3 E-14 Year
1E-16 9 E-14 Year

% Effluent
Conc.

3.33
0..00
0.00
0.22

!

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Limit Page 1 of 5



hI' I Inter-Mountain Labs

IINUR-MQUNTAIN LADJS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 6:72-8945

~Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-2
Lab ID: S1210132-002

Sampled 612912012-101112012 (2012 3rd Qtr) Sample Air Volume: 6002630 Liters

Result Precision + Result Precision ± 10 CFR Pt 20 Effluent % Effluent
SAnalyte pCi/filter pCi/filter pCi/mI pCi/mI RL Effluent Limit Class Conc..

Lead 210 122 7.4 2E-14 1E-15 2E-15 6 E-13 Day 3.33
Radium 226 3.0 0.4 5E-16 7E-17 1E-16 9 E-13 Week 0.06
Thorium 230 <0.2 <1E-16 1E-16 3 E-14 Year 0.00
Uranium <0.3 <1 E-16 1IE-16 9 E-14 Year 0.00

Lab-ID: S1207116-002
Sampled 41212012-612912012 (2012 2nd Qtr) Sample Air Volume: 6203400 Liters

••Result Precision + Result Precision + 10 CFR Pt 20 Effluent .% Effluent
IAnalyte pCi/filter pCi/filter pCi/ml pCi/ml RL Effluent Limit Class Conc.

Lead 2l0 82.7 5.4 1E-14 9E-16 2E-15 6 E-13 Day 1.67
Radium 226 <0.3 <1E-16 1E-16 9 E-13 Week 0.00
Thorium 230 <0.2 <1E-16 1E-16 3 E-14 Year 0.00
Uranium <0.3 <1 E-16 1E-16 9 E-14 Year 0.00

SLab ID: S1204105-002

'Sampled 114112 to 412/12 (2012 1st Qtr) Sample Air Volume:, 6337547 Liters

AayeResult Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
AayepCi/filter pCi/filter IJCi/mi pCi/ml RL Effluent Limit Class Conc.

Lead 2lO 108 7.7 2E-14 1lE-15 2E-15 6 E-13 Day 3.33

0
Radium 226 <0.3
Thorium 230 <0.2
Uranium 1.8

<1 E-1 6
<IE-16
3E-16

1E-16
1E-16
1IE-16

9 E-13
3 E-14
9 E-14

Week

Year
Year

0.00
0.00
0.33

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2 Page 2 of 5ND - Not Detected at the Reporting Limit



lulL Inter-Mountain Labs
INTER-MVOUNTAI L.ADS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

" Air Filter Summary Report

Client: Cameco Resources, C3row Butte Operation

Client Sample ID: MA-3

Lab ID: S1210132-003
Sampled 612912012.101112012 (2012 3rd Qtr) Sample Air Volume: 6532003 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/mI pCi/mi RL Effluent Limit Class Conc.

Lead 210 129 7.6 2E-14 1E-i5 2E-15 6 E-13 Day 3.33
Radium 226 0.9 0.2 IE-16 3E-17 1E-16 9 E-13 Week 0.01
Thorium 230 <0.2 <IE-16 IE-I6 3 E-14 Year 0.00
Uranium 0.4 <1IE-16 1E-16 9 E-14 Year 0.00

Lab ID: S1207116-003
Sampled 4121201 2-612912012 (2012 2nd Qtr) Sample Air Volume:. 6067000 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/mI pCi/mI RL Effluent Limit Class Conc.

Lead 210 75.7 5.1 1E-14 8E-16 2E-15 6 E-13 Day 1.67
Radium 226 0.5 0.1 <1E-16 1E-16 9 E-13. Week 0.00
Thorium 230 <0.2 <1E-16 1E-16 3 E-14 Year 0.00
Uranium 0.3 <1E-16 1E-16 9 E-14 Year 0.00

....!Lab ID: $1204105-003

... Sampled 114112 to 412112 (2012 1st Qtr)

Result Precision +
SAnalyte pCi/filter pCi/filter Result

pCi/ml

Sample Air Volume: 6322001 Liters
Precision + 10 CFR Pt 20 Effluent

pCi/ml RL Effluent Limit •Class
% Effluent

Conc.

Lead 210
Radium 226
Thorium 230
Uranium

109
0.6
1.0
1.9

7.0
0.2
0.4

2E-14
1E-16
2E-16
3E-16

1E-15
3E-17
6E-17

2E-15
1E-16
1E-16
1IE-16

6 E-13
9 E-13
3 E-14
9 E-14

Day
Week
Year

Year

3.33
0.01
0.67

0.33

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Limit Page 3 of 5



*'• ' Inter-Mountain Labs
INITiUL-MOt/NTAIH LADS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wy~oming 82801 ph: (307) 672-8945

~Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-4

Lab ID: 81210132-004
Sampled 612912012.101112012 (2012 3rd Qtr) Sample Air Volume: 5889397 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pjCi/ml pCi/mI RL Effluent Limit Class Conc.

Lead 210 103 6.3 2E-14 1E-15 2E-15 6 E-13 Day 3.33
Radium 226 0.6 0.2 1E-16 3E-17 1E-16 9 E-13 Week 0.01
Thorium 230 <0.2 <1 E-16 1E-16 3 E-14 Year 0.00

Uranium 0.5 <1E-16 1E-16 9 E-14. Year 0.00

Lab ID: S1207116-004
Sampled 412120i2-612912012 (2012 2nd Qtr) Sample Air Volume: 6049000 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/ml pCi/mI RL Effluent Limit Class Conc.

Lead 2l0 78.2 5.2 1E-14 9E-16 2E-15 6 E-13 Day 1.67
Radium 226 0.3 0.1 <1E-16 1E-16 9 E-13 Week 0.00

Thorium 230 <0.2 <1E-16 1E-16 3 E-14 Year 0.00
Uranium 0.4 <1E-16 1E-16 9 E-14 Year 0.00

I.Lab ID: 81204105-004
:Sampled 114112 to 412112 (2012 1st Qtr)

Result Precision +
Analyte pCi/filter pCi/filter

Lead 210
Radium 226
Thorium 230
Uranium

120
0.4
0.3
1.6

7.9
0.1
0.2

Result
pCi/mI

2E-14
<1E-16
<1 E-1 6
3E-16

Sample Air Volume: 6333500 Liters
Precision + 10 CFR Pt 20 Effluent

pCi/mi RL Effluent Limit Class

1E-15 2E-15 6 E-13 Day
1E-16 9 E-13 Week
1E-16 3 E-14 Year
1E-16 9 E-14 Year

% Effluent
Conc.

3.33
0.00
0.00
0.33

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2Pae4o5
ND - Not Detected at the Reporting Limit



LIXL Inter-Mountain Labs
SNTER-MQUNTAtN LADS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

" Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-5

Lab ID: $1210132-005
Sam pled 6/29/2012-10/1/2012 (2012 3rd Qtr) Sam ple Air Volume: 5337479 Liters

Result Precision + Result Precision ± 10 CFR Pt 20 Effluent % Effluent
Analyte pCilfilter pCi/filter pCi/ml IJCi/mi RL Effluent Limit Class Conc.

Lead 210 103 6.6 2E-14 IE-15 2E-15 6 E-13 Day 3.33
Radium 226 <0.3 <1E-16 IE-16 9 E-13 Week 0.00

Thorium 230 <0.2 <1E-16 1E-16 3 1E-14 Year 0.00

Uranium <0.3 <1E-16 IE-16 9 E-14 Year 0.00

Lab ID: S1207116.005
Sampled 412/2012-612912012 (2012 2nd Qtr) Sample Air Volume: 5575200 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent "% Effluent
Analyte pCi/filter -pCi/filter pCi/ml pCi/mI RL Effluent Limit Class Conc.

Lead 210 62.2 4.8 IE-14 9E-16 2E-15 6 E-13 Day 1.67

Radium 226 <0.3 <1E-16 1E-16 9 E-13 Week 0.00
Thorium 230 <0.2 <1E-16 IE-16 3 E-14 Year 0.00

Uranium <0.3 <1 E-16 IE-16 9 E-14 Year 0.00

( •! Lab ID: S1204105-005(Sampled 114112 to 4/2/12 (2012 lst Qtr)

Result Precision ±
• Analyte pCi/filter pCi/filter

Lead 210 116 7.2
Radium 226 <0.3
Thorium 230 0.2 0.2
Uranium 1.4

Result
pCi/mI

2E-14
<1E-16
<1E-16
2E-16

Sample Air Volume: 6338171 Liters
Precision ± 10 CFR Pt 20 Effluent

pCi/ml RL Effluent Limit Class

1E-15 2E-15 6 E-13 * Day

1E-16 9 E-13 Week
IE-16 3 E-14 Year
1E-16 9 E-14 Year

% Effluent
Conc.

3.33
0.00
0.00
0.22

|

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND -. Not Detected at the Reporting Limit Page 5 of 5



*'• ' Inter-Mountain Labs Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Date: 5/1/2015

CLIENT: Cameco Resources, Crow Butte Operation CASE NARRATIVE
Project: 2nd Quarter Composite Marshland Expansion Area eoIDS17160
Lab Order: $1207116 Rpr D 10160

(Replaces $12071 16001)

Samples MA-1, MA-2, MA-3, MA-4, and MA-5 were received on July 9, 2012.

All samples were received and analyzed within the recommended holding times, except those noted below in this case
narrative. Samples were analyzed using the methods outlined in the following references:

NRC radiological air particulate filters, animal, vegetation, soil and sediment samples may be composited by date and
location per client's monitoring program requirements. Highly carbonaceous samples may require ashing. Samples are
subjected to a modified USEPA SW-846 Method 3050B mineral acid digestion as appropriate. Analysis of the resulting
solutions and digestates is performed using approved TNI, USEPA, and industry recognized analytical techniques. Where
.client-provided air volumes corresponding to the air filter composites exist, aqueous digestate results are converted to
radiological particulate concentrations in air (e.g. pCi/mL). Quality control parameters acceptance criteria are defined by
USEPA programs, and in USNRC Regulatory Guide 4.14 (Radiological Effluent and Environmental Monitoring at Uranium
Mills), USNRC Regulatory Guide 4.15 (Quality Assurance for Radiological Monitoring Programs - Effluent Streams and the
Environment), the TNI Standard EL-V1-2009, and Inter-Mountain Labs internal quality procedures.

All Quality Control parameters met the acceptance criteria defined by EPA, NRC guidance, and Inter-Mountain Laboratories
exce: as indicated in this case narrative.

eveebyWade Nieuwsma, Assistant Laboratory ManagerPaelo1



INE-MLFTANLD Inter-Mountain Labs Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169

'Crawford, NE 69339

ProjectName: 2nd Quarter Composite Marshland Expansion Area
Lab ID: $1207116-001

ClientSample ID: MA-i

COC:

Date Reported 8/14/2012
Report ID: " 1207116001

WorkOrder: $1207116
CollectionDate: 4/18/2012
DateReceived: 7/9/2012 10:49:00 AM

FieldSampler:
Matrix: Filter

Comments Sampled 4/2/2012-6/29/2012 (2012 2nd Qtr)
=IAnalyses Result Units Qual RL Method Date Analyzed/Init I

Field
Actual Volume 6196200 Liters Field

Radionuclides - Filter
Lead 210
Lead 210 Precision (±)

Lead 210

Lead 210 Precision (±)

Radium 226

Radium 226 Precision (+)
Radium 226

Radium 226 Precision (±)

Thorium 230

Thorium 230 Precision (±)
"Thorium 230

....Thorium 230 Precision (±)

Uranium

Uranium

68.9.
6.1

1.1E-14

9.8E-16

ND

NA

ND

NA

ND

NA

ND

NA

ND

ND

pCi/Filter
pCi/Filter

IJCiimL

iJCi/mL
pCi/Filter

pCi/Filter

pCi/mL

iJCi/mL
pCi/Filter

pel/Filter
pCi/mL
pCi/mL

pCi/Filter

pCi/miL

2 OTW01
OTW01

2.0E-1 5. Calculation

Calculation

0.3 SM 7500RAB

SSM 7500RAB

I1.0E-16 Calculation

Calculation

0.2 ACW10

ACWl 0

1 .0E-16 Calculation

Calculation

0.3 EPA 200.8

1 .0E-16 Calculation

04/1 8/2012 000

08/07/2012 1700

08/0712012 1700

08/14/2012 1303

08/14/2012 1303

07124/20 12 1334

07/24/2012 1334

08/14/2012 1303

08/14/2012 1303

07/27/2012 828
07/27/2012 82.8

*08/14/2012 1303

08/14/2012 1303

07112/2012 1942

08/14/2012 1303

SH-
SH

WVN
WN

SH

SH

WN

WN

SH

SH

MS
WN

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

c Calculated Value
H Holding times for preparation or analysis exceeded
•L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

Q• Reviewed by: ___________________Wade Nieuwsma, Assistant Laboratory Manager Page 1 of 5



I EVt Inter-Mountain Labs Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: 2nd Quarter Composite Marshland Expansion Area
Lab ID: $1207116-002
ClientSample ID: MA-2
COC:

Date Reported 8/14/2012
Report ID: $1207116001

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

S1207116
4/18/2012
7/9/2012 10:49:00 AM

Filter

Comments Sampled 4/212012-6/29/2012 (2012 2nd Qtr)
Analyses Result Units Qual RL Method Date Analyzedllnit |

Field
Actual Volume 6203400 Liters Field

Radionuclides - Filter
Lead 210

Lead 210 Precision (±)

Lead 210

Lead 210 Precision (+)

Radium 226
Radium 226 Precision (+)

Radium 226

Radium 226 Precision (+)

Thorium 230

Thorium 230 Precision (+)
Thorium 230

Whonium 230 Precision (+)

Uranium

Uranium

82.7
5.4

1 .3E-14

8.7E-1 6

ND

NA

ND

NA
ND

NA
ND

NA

ND

ND

pCi/Filter
pCi/Filter

pCi/mL

pCi/mL

pCi/Filter

pCi/Filter

pCi/mL

pJCi/mL
pCi/Filter

pCi/Filter

pCi/mL

pCi/mL

pCi/Filter

liCi/mL

2 OTW01
OTW01

2.0E-15 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .0E-1 6 Calculation

Calculation

0.2 ACW10

ACW10

1 .0E-1 6 Calculation

Calculation

0.3 EPA 200.8

1 .0E-1 6 Calculation

04/18/2012 000

08/07/2012 1700

08/07/2012 1700

08/14/2012 1303

08/14/2012 1303

07/24/2012 1334

07/24/2012 1334

08/14/2012 1303

08/14/2012 1303

07/30/2012 1132

07/30/2012 1132

08/14/2012 1303

08/14/2012 1303

07/12/2012 2001

08/14/2012 1303

SH
SH

WN

WN

SH

SH

WN

WN

SH

SH

WN

MS

WN

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Nat Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the aasociated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

* Reviewed by: _______________
Wade Nieuwsma, Assistant Laboratory Manager Page 2 of 5



SNTfROITI Inter-Mountain Labs Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report j

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: 2nd Quarter Composite Marshland Expansion Area
Lab ID: $1207116-003
ClientSample ID: MA-3
COC:

Date Reported 8/14/2012
Report ID: $1207116001

WorkOrder: $12071 16
CollectionDate: 4/18/2012
DateReceived: 7/9/2012 10:49:00 AM

FieldSampler:
Matrix: Filter

Comments Sampled 4/2/2012-6/29/2012 (2012 2nd Qtr)
lIAnalyses Result Units Qual RL Method Date Analyzedllnit I

Field
Actual Volume 6067000

Liters Field

Radionuclides - Filter
Lead 210
Lead 210 precision (+),
Lead 210
Lead 210 Precision (+)
Radium 226
Radium 226 Precision (+)
Radium 226
Radium 226 Precision (+)
Thorium 230

Thorium 230 Precision (±)

Thorium 230
Thorium 230 Precision (±),

Uranium

Uranium

75.7
5.1

1.2E-14

8.4E-16

0.5

0.1

ND

NA

ND

NA

ND

NA

0.3

ND

pCi/Filter
pCi/Filter
IJCi/mL
pCi/mL

pCi/Filter
pCi/Filter

ci/~imL
pCi/mL

pCilFilter
pCi/Filter
lJCi/mL
IpCi/mL

pCi/Filter
pCi/mL

2 OTVV01
OTW01

2.0E-1 5 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .0E-16 Calculation

Calculation

0.2 ACW10

ACWl 0

1 .0E-1 6 Calculation
Calculation

0.3 EPA 200.8

1.0E-16 Calculation

0411812012 000

08107/2012 1700

08/07/2012 1700

08114/2012 1303

08/14/2012 1:303

07124/2012 1334
07/2412012 1334

08/14/2012 1303
08/14/2012 1303

07/30/2012 1132
07130/2012 1132

08/14/2012 1303

08/14/2012 1303

07/1212012 2006

08/14/2012 1303

SH
SH

WN

WN

SH

SH

WN

WN

SH
SH

MS

WN

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

( Reiwdb:______________
Wade Nieuwsma, Assistant Laboratory Manager Page 3 of 5



*'• ' Inter-Mountain Labs Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

.Company:Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

Date Reported 8/14/2012
Report ID: S1207116001

WorkOrder: $1207116
CollectionDate: 4/18/2012
DateReceived: 7/9/20 12 10:49:00 AM

ProjectName: 2nd Quarter Composite Marshland Expansion Area
Lab ID: $1207116-004
ClientSample ID: MA-4
COC: FieldSampler:

Matrix: Filter

Comments Sampled 4/2/2012-6/29/2012 (2012 2nd Qtr)
SAnalyses Result Units Qual RL Method Date Analyzedllnit

Field
Actual Volume

Radionuclides - Filter
Lead 210

Lead 210 Precision (+)

Lead 210

Lead 210 Precision (+)

Radium 226

Radium 226 Precision (:t)

Radium 226

Radium 226 Precision (+)

Thorium 230

Thorium 230 Precision (+)
Thorium 230

*Thorium 230 Precision (+)

Uranium

Uranium

6049000

78.2
5.2

1.31E-14

8,6E-1 6

0.3

0.1

ND

NA

ND

NA

ND

NA

0.4

ND

Liters Field

pCi/Filter
pCilFilter

pCi/mL

pJCilmL
pCi/Filter

pCi/Filter

IJCi/mL

pCilmL

pCi/Filter
pCi/Filter

lJCi/mL
pCi/mL

pCi/Filter

IJCi/mL

2 OTW01
OTW01

2.0E-15 Calculation

Calculation
0.3 SM 7500RAB

SM 7500RAB

1 .0E-1 6 Calculation

Calculation

0.2 ACW10

ACW1 0

1.0E-16 Calculation

Calculation

0.3 EPA 200.8

1 .0E-16 Calculation

04/18/2012 000

08/07/2012 1700

08/07/2012 1700

08/14/2012 1303

08/14/2012 1303
07/24/2012 1334

07/24/2012 1334

08/14/2012 1303
08/14/2012 1303
07/30/2012 1132

07/30/2012 1132

08/14/2012 1303

08/114/2012 1303

07/12/2012 2011

08/14/2012 1303

SH
SH

WN
WN
SH
SH
WN
WN
SH
SH.
WN
WN
MS
WN

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding times for preparation or analysis exceeded

•L Analyzed by a contract laboratory
ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting LimIt
B Analyte detected in the associated Method Blank
E value above quantitation range
J Analyte detected below quantitation limits
M value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

* Reviewed by: 4 2JF
Wade Nieuwsma, Assistant Laboratory Manager Page 4 of 5



_ " I Inter-Mountain Labs
flJTER-MOUI4YAIN4 LAOS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945,

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: 2nd Quarter Composite Marshland Expansion Area
Lab ID: $1207116-005
ClientSample ID: MA-5
COC:

Date Reported 8/14/2012
Report ID: $1207116001

WorkOrder: $1207116
CollectionDate: 4/18/2012
DateReceived: 7/9/2012 10:49:00 AM
FieldSampler."
Matrix: Filter

Comments Sampled 412/2012-612912012 (2012 2nd Qtr)
Analyses Result Units Qual RL Method Date Analyzedllnit

Field
Actual Volume

Radlonuclldes - Filter
Lead 210

Lead 210 Precision (+)

Lead 210

Lead 210 Precision (+)

Radium 226

Radium 226 Precision (±)

Radium 226'

Radium 226 Precision (t1).

Thorium 230

Thorium 230 Precision (±1)
...Thorium 230
.Thorium 230 Precision (+

Uranium

Uranium

5575200

62.2

4.8

•1.1 E-14

8.6E-1 6

ND

NA

ND

NA

ND

NA

ND

NA

ND

ND

Liters Field

pCilFilter
pCilFilter

lpCi/mL

liCi/mL
pCi/Filter

pCi/Filter

jJCi/mL

IICilmL
pCi/Filter

pCi/Filter

pCi/mL
pCi/mL

pCi/Filter

IJCi/mL

2 OTW01
OTW01

2.01E-15 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1.0E-16 Calculation

Calculation

0.2 ACW10

ACW10

1 .0E-16 Calculation
Calculation

0.3 EPA 200.8

1 .0E-16 Calculation

04/18/2012 O000

08/07/2012 1700

08/07/2012 1700

08/14/20.12 1303

08/14/2012 1303
07/24/2012 1334

07/24/2012 1334

08/14/2012 1303

08114/2012 1303
07/30/2012 1132

07/30/2012 1132

08114120.12 1303

08/14/2012 1303

07/12/2012 2016

08/14/2012 1303

SH
SH

WN

WN

SH

SH

VVN

SH

SH

MS

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

Wade Nieuwsma, Assistant Laboratory Manager Page 5 of 5
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1111.1 Inter-Mountain Labs
.T•R-MouNTAIN ~ASS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

I11I ANALYTICAL QC SUMMARY REPORT
FcLIENT: Cameco Resources, Crow Butte Operation

Work Order: $1207116 ,Ri

Project: 2nd Quarter Composite Marshland Expansion Area*

Your Environmental Monitoring Partner

Date: 8/14/2012

eport ID: $12071 16001

Uranium, Air Filter Analysis
Sample Type MBLK Units: pCi/Filter.

ISample ID RunNo: 84790 AayeResult RL SpkeRef Sap%REC % Rec Limits Qual

MBLK 07/12/12 12:48 Uranium ND 0.003

Sample Type LCS Units: pCi/Filter
SSample ID RunNo: 84790 AayeResult RL SieRef samp %REC % Rec Limits Qa

LCS 07/12/12 12:43 Uranium 68.2 0.3 67.7 101 85 - 115

Sample Type MS Units: pCi/Filter
SSample ID RunNo: 84790 AayeResult RL SieRef Sap%REC % Rec Limits Qual

$1207116-001BS 07/12/12 19:52 Uranium 726 0.3 745 ND 97.4 70 -130

Sample Type MSD Units: pCilFilter
SSample ID RunNo: 84790 Analyte Result RL Conc %RPD %REC % RPD Limits Qual

S1207116-001BMSD 07/12/12 19:56 Uranium 736 0.3 726 1.43 98.8 20

Sample Type DUP Units: pCi/Filter

n Sample ID RunNo: 84790 Analyte Result RL Ref SamP %RPD %REC % RPD Limits Qual

$1207116-001BD 07/12/12 19:47 Uranium ND 0.3 ND 20

Lead 210 in Filters

Sample Type MBLK Units: pCi/Filter

•Sample ID RunNo: 85717 Analyte Result RL Spike Ref Samp %REC• % Rec Limits Quali

M512-207 08/07/12 14:14 Lead '210 ND 2

Sample Type LCS Units: pCi/Filter

mSamplelID RunNo: 85717 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qualq

LCS1•2-207 08/07/12 14:14 Lead 210 •11 2. 12.6 87.1 70 -130

Sample Type MS Units: pCi/Filter

ISample ID RunNo: 85717 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

TAP WATER MS 08/07/12 17:00 Lead 210 15 *2 12.4 ND 111 .70 -130

Sample Type MSD, Units: pCi/Filter

SSample iD RunNo: 85717 Analyte Result RL' Conc %RPD %REC % RPD Limits Qual

TAP WATER MSD 08/07/12 17:00 Lead 210 14 2 15 5.45 104 30

"2uail, rs: B Analyte detected in the associated Method Blank
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory
0 Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits

E Value above quantitation range
J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit

R RPD outside accepted recovery limits

Page 1 of 2



'CLIENT:

Work Order:

Project:

Your Environmental Monitoring Partner
Inter-Mountain Labs 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

ANALYTICAL QC SUMMARY REPORT

Cameco Resources, Crow Butte Operation

$1207116 R

2nd Quarter Composite Marshland Expansion Area

Date: 8/14/2012
eport ID: $12071•16001

Radium 226 Air Filter Analysis
Sample Type MBLK Units: pCi/Filter

Sample ID RunNo: 85444 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

MB12-198 • 07/24/12 13:34 Radium 226 ND 0.3

Sample Type LCS Units: pCi/Filter

SSample ID RunNo: 85444 Analyte Result RL Spike Ref Samp %REO % Rec Limits Qual

LCSt2-198 07/24/12 13:34 Radium 226 5.3 0.3 5.06 104 70 - 130

Sample Type MS Units: Pci/Filter

ISample iD RunNo: 85444 Analyte Result RL Spike RefSamp %REC, % Rec Limits QualI

TAP WATER MS 07/24/12 17:41 Radium 226 5.1 0.3 5.06 ND 101 70 - 130

Sample Type MSD-• Units: pCi/Filter

Sample ID RunNo: 85444 Anmalte Result RL Conc %RPD %REC % RPD Umits Qual

•TAP WATER MSD .07/24112 17:41 Radium 226 5.0 . 0.3 5.1 1.89 99.2 30-

.Thorium Air Filter Analysis

Sample Type MBLK- . Units: pCi/Filter

Sample ID RunNo: 85772 Analyte Result RL Spike Ref Samp %REC % Rec Limits QualJ

AMB12-199 07/27/12 8:28 Thorium-230 ND 0.2

Sample Type LCS, Units: pCi/Filter

SSample ID RunNo: 85772 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

LOS 07/26/12 0:00 Thorium-230 12.4 0.2 12.5 99.3 70 - 130

SQualifiers: B Analyte detected in the associated Method BlankH Holding times for preparation or analysis exceeded

L Analyzed by a contract laboratory
0 Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits

E Value above quantitation range
J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit

R RPD outside accepted recovery limits

Page 2 of 2



•JJII-- Inter-Mountain Labs
INTER-MQUjNTAIN LADS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wy~oming 82801 ph: (307) 672-8945

~Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-I.

Lab ID: $1207116-001
Sampled 41212012-612912012 (2012 2nd Qtr) Sample Air Volume: 6196200 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter iJCi/ml pCi/ml RL Effluent Limit Class Conc.

Lead 210 68.9 6.1 1IE-14 IE-15 2E-15 6 E-13 Day 1.67

Radium 226 <0.3 <1E-I6 1E-16 9 E-13 Week 0.00
Thorium 230 <0.2 <1IE-16 1IE-16 3 E-14 Year 0.00
Uranium .<0.3 <IE-16 IE-16 9 E-1.4 Year 0.00

Lab ID: $1204105-001
Sampled 114112 to 412/12 (2012 1st Qtr) Sample AirVolume: 6334637 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/mI pCi/mi RL Effluent Limit Class. Conc.

Lead 210 115 7.5 2E-14 IE-15 2E-15 6 E-13 Day 3.33

Radium 226 <0.3
Thorium 230 <0.2
Uranium 1.4

<1 E-1 6
<IE-16
2E-16

1E-16
1E-16
1E-16

9 E-13
3 E-14
9 E-14

Week
Year
Year

0.00
0.00
0.22

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2 Page 1 of 5
ND - Not Detected at the Reporting Limit



*'• ' Inter-Mountain Labs Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

" Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-2

Lab ID: S1207116-002

Sampled 412/201 2-612912012 (2012 2nd Qtr) Sample Air Volume: 6203400 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/mi pCi/ml RL Effluent Limit Class Conc.

Lead 210 82.7 5.4 1IE-14 9E-16 2E-15 6 E-13 Day 1.67
Radium 226 <0.3 <1E-16 IE-16 9 E-13 Week 0.00
Thorium 230 <0.2 <IE-16 IE-16 3 E-14 Year 0.00
Uranium <0.3 <1IE-16 1E,16 9 E-14 Year 0.00

Lab ID: $1204105-002
Sampled 114112 to 4/2/12 (2012 1st Qtr) Sample Air Volume: 6337547 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
SAnalyte pCi/filter pCi/filter pCi/mI pCi/mi RL Effluent Limit Class Conc.

Lead 210 108 7.7 2E-14 1E-15 2E-15 6 E-13 Day 3.33

Radium 226 <0.3
Thorium 230 <0.2
Uranium 1.8

<11E-16
<IE-16
3E-16

1E-16
1E-16
IE-16

9 E-13
3 E-14
9 E-14

Week
Year
Year

0.00
0.00
0.33

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Limit Page 2 of 5



*'1' * Inter-Mountain Labs*
INTCIl-.MJtOUHTAIN .ADSS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wy~oming 82801 ph: (307) 672-8945

~Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-3

Lab ID: S1207116-003
Sampled 4/2/2012-612912012 (2012 2nd Qtr) Sample Air Volume: 6067000 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter IJCi/mI pCi/ml RL Effluent Limit Class Conc.

Lead 210 75.7 5.1 1E-14 8E-16 2E-15 6 E-13 Day 1.67
Radium 226 0.5 0.1 <1E-16 1E-16 9 E-13 Week 0.00
Thorium 230 <0.2 <1 E-i6 1E-16 3 E-14 Year 0.00
Uranium 0.3 <1 E-16 1E-16 9 E-14 Year 0.00

Lab ID: S1204105-003
Sampled 114112 to 4/2/12 (2012 1st Qtr) Sample Air Volume: 6322001 Liters

Result Precision + Result PreciSion + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/ml IpCi/ml RL Effluent Limit Class Conc.

Lead 210 109 7.0 2E-14 1E-15 2E-15 6 E-13 Day 3.33

Radium 226 0.6 0.2
Thorium 230 1.0 0.4
Uranium 1.9

1E-16
2E-16
3E-16

3E-17
6E-17

1E-16

1E-16
1E-16

9 E-13
3 E-14
9 E-14

Week
Year
Year

0.01
0.67
0.33

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Limit Page 3 of 5



*'• ' Inter-Mountain Labs
INTER-MQUflTAIH LADS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-4
Lab ID: S1207116-004
Sampled 41212012-612912012 (2012 2nid Qtr) Sample Air Volume: 6049000 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
IAnalyte pCi/filter pCi/filter pCi/ml pCi/ml RL Effluent Limit Class Conc.

Lead 210 78.2 5.2 1E-14 9E-16 2E-15 6 E-13 Day 1.67

Radium 226 0.3 0.1 <1E-16 1E-16 9 E-13 Week 0.00
Thorium 230 <0.2 <1E-16 1 E-16 3 E-14 Year 0.00
Uranium 0.4 <1 E-16 1 E-16 9 E-14 Year 0.00

Lab ID: 81204105-004

Sampled 114112 to 412/12 (2012 1st Qtr) Sample Air Volume: 6333500 Liters

Result Precision + Result Precision ± 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/mI pCi/ml RL Effluent Limit Class Conc.

Lead 210 120 7.9 2E-14 1E-i5 2E-15 6 E-13 Day 3.33

Radium 226
Thorium 230
Uranium

0.4
0.3
1.6

0.1
0.2

<11E-16
<1E-16
3E-16

1E-16
1E-16

1 E-1 6

9 E-13
3 E-14
9 E-14

Week
Year
Year

0.00
0.00
0.33

0

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Umit Page 4 of 5



*'• ' Inter-Mountain Labs*
INTiER-MOUNTAIN LADS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

~Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

.Client Sample ID: MA-5

Lab ID: $1207116-005
Sampled 41212012-612912012 (2012 2nd Qtr) Sample Air Volume: 5575200 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pJCi/mi pCi/mi RL Effluent Limit Class Conc.

Lead 210 62.2 4.8 1E-14 9E-16 2E-15 6 E-13 Day 1.67
Radium 226 <0.3 <1E-16 1E-16 9 E-13 Week 0.00
Thorium 230 <0.2 <1 E-16 1E-16 3 E-;14 Year 0.00

Uranium <0.3 <1 E-16 1IE-16 9 E-14 Year 0.00

Lab ID: $1204105-005
Sampled 114112 to 412/12 (2012 1st Qtr) Sample Air Volume: 6338171 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pJCi/mI tpCi/mi RL Effluent Limit Class Conc.

Lead 210 116 7.2 2E-14 1 E-15 2E-15 6 E-13 Day 3.33
Radium 226 <0.3
Thorium 230 0.2 0
Uranium 1.4

<1E-16

.2 <1E-16
2E-16

1E-16
1E-16
1E-16

9 E-13
3 E-14
9 E-14

Week
Year
Year

0.00
0.00
0.22

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Limit Page 5 of 5



11 11 Inter-Mountain Labs
INTER-M•OUNTAIN LAPS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Date: 5/1/2015

CLIENT: Cameco Resources, Crow Butte Operation CASE NARRATIVE
Project: Marsland Expansion Area Rpr D 10150
Lab Order: $1204105 (ep r eplaces20 1240500 1)

Samples MA-I, MA-2, MA-3, MA-4, and MA-5 were received on April 9, 2012.

All samples were received and analyzed within the recommended holding times, except those noted below in this case
narrative. Samples were analyzed using the •methods outlined in the following references:

NRC radiological air particulate filters, animal, vegetation, soil and sediment samples may be composited by date and
location per client's monitoring program requirements. Highly carbonaceous samples may require ashing. Samples are
subjected to a modified USEPA SW-846 Method 3050B mineral acid digestion as appropriate. Analysis of the resulting
solutions and digestates is performed using approved TNI, USEPA, and industry recognized analytical techniques. Where
client-provided• air volumes corresponding to the air filter composites exist, aqueous digestate results are converted to
radiological Particulate concentrations in air (e.g. pCi/mL). Quality control parameters acceptance criteria are defined by
USEPA programs, and in USNRC Regulatory Guide 4.14 (Radiological Effluent and Environmental Monitoring at Uranium
Mills), USNRC Regulatory Guide 4.15 (Quality Assurance for Radiological Monitoring Programs.- Effluent Streams and the
Environment), the TNI Standard EL-VI-2009, and Inter-Mountain Labs internal quality procedures.

All Quality Control parameters met the acceptance criteria defined by EPA, NRC guidance, and Inter-Mountain Laboratories
•- xcept as indicated in this case narrative. 4

Reviewed by:
Wade Nieuwsma, Assistant Laboratory Manager Page 1 of 1



JjEL Inter-Mountain Labs
IMTER*.MOUNTAIN LABS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marsland Expansion Area
Lab ID: S 1204105-001
ClientSample ID: MA-i
COC:

Date Reported 5/1812012
Report ID: 81204105001

WorkOrder:
CollectionDate:

DateReceived:
FieldSampler:
Matrix:

51204105
1/18/2012
4/9/2012 3:51:00 PM
RG
Filter

Comments Sampled 1/4/12 to 4/2/12 (2012 1st Qtr)
SAnalyses Result Units Qual RL Method DateAnyednt

Field
Actual Volume 6334637 Liters Field

Radionuclides - Filter
Lead 210

Lead 210 Precision (±)

Lead 210

Lead 210 Precision (+)

Radium 226

Radium 226 Precision (±)
Radium 226

Radium 226 Precision (±1)

Thorium 230

Thorium 230 Precision (+)
£Thorium 230

WhoriUm 230 Precision (+)

Thorium-229 Tracer (30-120)

Uranium

Uranium

115
7.5

1 .8E-14

1.2E-15

ND

NA

ND

NA

ND

NA

ND

NA

81.0

1.4

2.3E-16

pCi/Filter
pCi/Filter

pCi/mL

pCi/mL

pCi/Filter

pCi/Filter

pCi/mL

pCi/mL

pCi/Filter

pCilFilter

pCi/mL

pCi/mL

pCi/Filter

lICi/mL

2 OTW~01
OTW01

2.0E-15 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .0E-16 Calculation

Calculation
0.2 ACW10

ACW10

1 .0E-1 6 Calculation

Calculation

0.2 ACW10

0.3 EPA 200.8

1.0E-16 Calculation

01/18/2012 000

04/26/2012 1154
04/26/2012 1154

05/18/2012 1304

05/18/2012 1304
04/23/2012 1210

04/23/2012 1216

05/18/2012 1304

05/18/2012 1304

04/19/2012 1335

04/19/2012 1335

05/18/2012 1304

05/18/2012 1304

04/19/2012 1335

04/12/2012 1032

05/18/2012 1304

SH
SH
WN
WN
SH
SH

WN
WN

WL

WL

WN

WN

WL

MS
WN

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding times for preparation or analysis exceeded

L Analyzed by a contract laboratory
ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

* Reviewed by: ______________
Wade Nieuwsma, Assistant Laboratory Manager Page 1 of 5



,NEM~NANLD nter-Mountain Labs- Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report jI

,Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marsiand Expansion Area

Lab ID: S$1204105-002
ClientSample ID: MA-2
COC:

Date Reported 5/18/2012
Report ID: $12041 05001

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

S 1204105
1/18/2012
4/9/2012 3:51 :00 PM
RG
Filter

Comments Sampled 1/4/12 to 4(2/12 (2012 1st Qtr)
Analyses Result Units Qual RL Method Date Analyzedllnit

Field
Actual Volume

Radionuclides - Filter
Lead 210
Lead 210 Precision (+)

Lead 210

Lead 210 Precision (±),

Radium 226

Radium 226 Precision (±)

Radium226.

Radium 226 Precision (±)

Thorium 230

Thorium 230 Precision (±)

Thorium 230
<Thorium 230 Precision (±)

Thorium-229 Tracer (30-120)

Uranium

Uranium

6337547

108

7.7

1 .7E-14

1 .2E-15S

ND
NA

ND

NA

ND
NA
ND

NA

79.8

1.8

2.8E-16

Liters Field

pCilFilter
pCi/Filter
pCi/mL
pCi/mL

pCi/Filter

pCi/Filter
pCi/mL
pCi/mL

pCi/Filter
pCi/Filter
liCi/mL
pCi/mL

pCi/Filter
pCi/mL

2 OTW0l
* OTW01

2.0E-15 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1.0E-16 Calculation

* Calculation

0.2 ACW16

ACWl 0

1 .0E-16 Calculation

Calculation

0.2 ACWlI0

0.3 EPA 200.8

1 .0E-1 6 Calculation

01/18/2012 000

04/2612012 1154

04/26/2012 1154

05/18/2012 1304

05/18/2012 1304

04/23/2012 1210

04/23/2012 1210

05/18/2012 1304

05/118/2012 1304

04/19/2012 1335

04/19/2012 1335

05/18/2012 1304

05/118/2012 1304

04/1912012 1335

04/12/2012 1051

05/18/2012 1304

SH
SH

WN

WN

SH

SH

WN

WN

WVL

WL

WL_

MS

These results apply only to the samples tested.

Qualifiers: *
c
H
L

ND
S

Value exceeds Maximum Contaminant Level
Calculated Value
Holding times for preparation or analysis exceeded
Analyzed by a contract laboratory
Not Detected at the Reporting Limit
Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J. Analyte detected below quantitetion limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

(\_ Reviewed by: ___________________

__- Wade Nieuwsma, Assistant Laboratory Manager Page 2 of 5



ITERO ,TI LD Inter-Mountain Labs Your Environmental Monitoring Partner

S1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marsiand Expansion Area
Lab ID: $12041 05-003
ClientSample ID: MA-3
COC:

Date Reported 5/18/2012
Report ID: $12041 05001

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

$1204105
111812012
4/9/2012 3:51:00 PM
RG
Filter

Comments Sampled 1/4/12 to 4/2/12 (2012 1st Qtr)
lAnalyses Result Units Qual RL Method Date Analyzedllnit

Field
Actual Volume

Radionuclides - Filter
Lead 210
Lead 210 Precision (+)

Lead 210

Lead 210 Precision (+)

Radium 226

Radium 226 Precision (+)

Radium 226

Radium 226 Precision (+)

Thorium 230

Thorium 230 Precision (±)
Thorium 230

WThorium 230 Precision (±)

Thorium-229 Tracer (30-120)
Uranium

Uranium

6322001

109

7.0

1 .7E-14

1.1 E-15

0.6

0.2

1.0E-16

3.2E-1 7

1.0

0.4

1 .5E-16

6.3E-1 7

79.6

1.9

2.9E-1 6

Liters Field

pCi/Filter
pCi/Filter

piCi/mL

pCi/mL

pCi/Filter

pCi/Filter

pCi/mL

pCi/mL

pCi/Filter

pCi/Filter

lpCi/mL

pCi/mL

pCi/Filter

piCi/mL

2 OTW01
OTW01

2.0E-15 " Calculation
Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .0E-16 Calculation

Calculation

0.2 *ACW10

ACW1 0

1 .OE-1 6 Calculation

Calculation

0.2 ACW10

0.3 EPA 200.8

1 .0E-16 Calculation

01/18/2012 000

04/27/2012 1218

04/27/2012 1218

05/18/2012 1304

05/18/2012 1304

04/23/2012 1210

04/23/2012 1210

05/18/2012 1304

05/18/2012 1304

04/19/2012 1335

04/19/2012 1335

05/18/2012 1304

05/18/2012 1304

04/19/2012 1335

04/12/2012 1056

05/18/2012 1304

SH
SH

WN

WN

SH

SH

WN
WN

WL

WL

WN

WN

WL
MS

WN

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

c Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

* 'Reviewed by: _____________
' Wade Nieuwsma, Assistant Laboratory Manager Page 3 of 5



"'ll t Inter-Mountain Labs
INITER*MOUMTAlN LAOS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report •

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marsiand Expansion Area
Lab ID:" $1204105-004
ClientSample ID: MA-4
COC:

Date Reported 5/1812012
Report ID: SI12041 05001

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

$1204105
1/18/2012
4/9/2012 3:51 :00 PM
RG
Filter

Comments Sampled 1/4/12 to 4/2/12 (2012 1st Qtr)
lAnalyses Result Units Qual RL Method Date Analyzedllnit

Field

Actual Volume

Radionuclides - Filter
Lead 210

Lead 210 Precision (+)
Lead 210

Lead 210 Precision (+)

Radium 226

Radium 226 Precision (+i)

Radium 226

Radium 226 Precision (+)

Thorium 230

•Thorium 230 Precision (±1)
"Thorium 230

.,Thorium 230 Precision (±1)

Thorium-229 Tracer (30-1 20)

Uranium

Uranium

6333500

120

7.9

1 .9E-14

1.2E-15-

0.4

0.1

ND

NA

0.3

0.2

ND

NA

80

1.6

2.5E-16

Liters Field 01/18/2012 000

pCi/Filter
pCi/Filter

pCilmL

UCi/mL
pCi/Filter
pCi/Filter

lJCi/mL
pCi/mL

pCi/Filter

pCi/Filter

IJCi/mL

liCi/mL

pCi/Filter

pCi/mL

2 OTW01
OTW01

2.0E-15 Calculation

CalcUlation
0.3 SM 7500RAB

SM 7500RAB
1 .0E-16 Calculation

Calculation
0.2 ACW10

*ACW1 0
1 .0E-1 6 Calculation

Calculation
0 ACW10

0.3 EPA 200.8
1 .0E-16 Calculation

*04127/2012 1218
04/27/2012 1218

05/18/2012 1304

05/18/2012 1304

04/23/2012 1210

0412312012 1210

05/18/2012 1304

05/18/2012 1304

04/19/2012 1335

04/19/2012 1335

05/18/2012 1304

05/18/2012 1304

04/19/2012 1335
04/1212012 1111

05/18/2012 1304

SH
SH

WN

WN

SH

SH

WN

WN

WL

WL

WL
MS

These results apply only to the samples tested.
Qualifiers: Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding limes for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits

M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

S Reviewed by: _________________
Wade Nieuwsma, Assistant Laboratory Manager Page 4 of 5



"'YI 1 Inter-Mountain Labs

IWTEM-MO LN•TAIN LADS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 8280! Ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
PO Box 169
Crawford, NE 69339

Date Reported 5/18/2012
Report ID." S12041 05001

ProjectName:
Lab ID:
ClientSample ID:
COC:

Marsland Expansion Area
Si1204105-005
MA-5

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

S 1204105
1/18/2012
4/9/2012 3:51:00 PM
RG
Filter

Comments Sampled 1/4/12 to 4/2/12 (2012 1st Qtr)SAnalyses Result Units Qual RL MehdDateAnyedni

Field

Actuai Volume
Radlonuclides - Filter

Lead 210
Lead 210 Precision (+)

Lead 210

Lead 210 Precision (+)
Radium 226

Radium 226 Precision (±)

Radium 226

Radium 226 Precision (+)

Thorium 230

Thorium 230 Precision (+)
rThorium 230

WT-horium 230 Precision (±1)
Thorium-229 Tracer (30-120)'

Uranium

Uranium

6338171

116

7.2

1 .8E-14

1.1 E-15

ND

NA

ND

NA

0.2

0.2

ND

NA

86.7

1.4

2.2E-16

Liters Field

pCi/Filter
pCi/Filter

pCi/mL

pCi/mL

pCi/Filter

pCi/Filter

lJCi/mL
pCi/mL

pCi/Filter

pCi/Filter

pCi/mL

MCi/mL

pCi/Filter

pCi/mL

2 OTW01
OTW01

2.0E-15 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .0E-1 6 Calculation
Calculation

0.2 ACW10

ACWl 0

1.0E-16 Calculation
calculation

0.2 ACW10

0.3 EPA 200.8

1 .OE-1 6 Calculation

01/18/2012 000

04/27/2012 1218

04/27/2012 1218

05/18/2012 1304

05/18/2012 1304

04/23/2012 1210

04/23/2012 1210

05/18/2012 1304

05/18/2012 1304

04/19/2012 1335
04/19/2012 1335

05/18/2012 1304

05/1 8/2012 1304

04/1 9/2012 1335

04/12/2012 1116

05/18/2012 1304

SH
SH

WN

WN

SH

SH

WN

WN

WL

WL

WN

WN

WL

MS

WN

These results apply only to the samples tested. RL - Reporting Limit

Qualifiers:
c
H
L

ND
S

Value exceeds Maximum Contaminant Level
Calculated Value
Holding times for preparation or analysis exceeded
Analyzed by a contract laboratory
Not Detected at the Reporting Limit
Spike Recovery outside accepted recovery limits

B
E
J
M
O

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits
Value exceeds Monthly Ave or MCL
Outside the Range of Dilutions

* •eviewed by: _________________-_

Wade Nieuwsma, Assistant Laboratory Manager Page 5 of 5



I"lLt Inter-Mountain Labs
INTERtMOUNTAIH LADS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

• Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-I

Lab ID: S1204105-001
Sampled 114112 to 412/12 (2012 1st Qtr) Sample Air Volume: 6334637 Liters

Result Precision ± Result Precision ± 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/mi pCi/ml RL Effluent Limit. Class Conc.

Lead 210 115 7.5 2E-14 lE-15 2E-15 6 E-13 Day 3.33
Radium 226 <0.3
Thorium 230 <0.2
Uranium 1.4

<1 E-1 6
<11E-16

2E-16

1E-16
1 E-1 6
1 E-1 6

9 E-13
3 E-14
9 E-14

Week
Year

Year

0.00
0.00
0.22

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Umit Page 1 of 5



ITEMONTI LA"S Inter-Mountain Labs Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

~Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-2

Lab ID: $1204105-002
Sampled 114112 to 412/12 (2012 1st Qtr) Sample Air Volume: 6337547 Liters

Result Precision ± Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/ml pCi/ml RL Effluent Limit Class Conc.

Lead 210 108 7.7 2E-14 1 E-15 2E-15 6 E-13 Day 3.33

Radium 226
Thorium 230

Uranium

<0.3
<0.2
1.8

<1E-16
<1E-16
3E-16

1 E-1 6
1E-16
1E-16

9 E-13
3 E-14
9 E-14

Week
Year
Year

0.00
0.00
0.33

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Limit Page 2 of 5



,*'l' * Inter-Mountain Labs Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945
Air Filter Summary Report 0

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-3

Lab ID: $1204105-003
Sampled 1)4112 to 412112 (2012 1st Qtr)

Result Precision ±
SAnalyte pCi/filter pCi/filter

Lead 210 109 7.0
Radium 226 0.6 0.2
Thorium 230 1.0 0.4
Uranium 1.9

Result
pCi/mI

2E-14

1 E-1 6
2E-1 6
3E-16

Precisioh +
pCi/ml

1E-15
3E-17
6E-17

Sample Air Volume: 6322001 Liters
10 CFR Pt20 Effluent

RL Effluent Limit Class

2E-15 6E1-13 Day

1E-16 9E1-13 Week
1E-16 3 E-14 Year

IE-16 9 E-14 Year

% Effluent
Conc.

3.33
0.01
0.67

0.33

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Limit Page 3 of 5



INEROUTAN AD Inter-Mountain Labs
Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

~Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-4

Lab ID: $1204105-004
Sampled 114112 to 412/12 (2012 1st Qtr) Sample Air Volume: 6333500 Liters

Result Precision + Result Precision ± 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter IJCi/mI pCi/ml RL Effluent Limit Class Conc.

Lead 210 120 7.9 2E-14 1IE-15 2E-15 6 E-13 Day 3.33
Radium 226
Thorium 230

Uranium

0.4
0.3
1.6

0.1
0.2

<~1E-16
<1E-16
3E-16

1 E-16
1E-16
1E-16

9 E-13
3 E-14
9 E-14

Week
Year
Year

0.00

0.33

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Limit Page 4 of 5



I EYE Inter-Mountain Labs
INTER-tOUNKTAIN LAD5

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming' 82801 ph: (307) 672-8945

Air Filter Summary Report jI

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-5

Lab ID: $1204105-005•
Sampled 114112 to 412112 (2012 1st Qtr)

Result Precision +
Analyte pCi/filter pCi/filter

Lead 210 116 7.2
Radium 226 <0.3
Thorium 230 0.2 0.2
Uranium 1.4

Result
IJCi/ml

2E-14
<1E-16
<1E-16
2E-16

Precision _+
pCi/mi

1E-15

Sample Air Volume: 6338171 Liters
10 CFR Pt 20 Effluent

RL Effluent Limit Class

2E-15 6 E-13 Day

1E-16 9 E-13 Week
1E-16 3 E-14 Year

1 E-16 9 E-14 Year

% Effluent
Conc.

3.33
0.00
0.00
0.22

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Limit Page 5 of 5



II•t 'U Inter-Mountain Labs
INYS -MOUNTAIN TlADS

* LIENT: Cameco Resourc4

Work Order: Si12041 05

Project: Marsiand Expansi

Uranium, Air Filter Analysis

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

ANALYTICAL QC SUMMARY REPORT

•s, Crow Butte Operation

ion Area

Date: 5/18/2012

Report ID: $1204105001

Sample Type MBLK Units: pCi/Filter
Sample I D RunNo: 81642 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

IBLK 04112/12 10:22 Uranium ND 0.3

Sample Type LOS Units: pCi/Filter
Sample ID RunNo: 81642 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

LOS 04112/12 10:18 Uranium 72.0 0.3 67.7 106 85 -115

Sample Type MS Units: pCilFilter
Sample ID RunNo: 81642 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

$1204105-001AS 04/12/12 10:42 Uranium 3980 0.3 3720 IA4 107 70 - 130

Sample ID RunN°: 81642 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

$1204106-006AS 04/12/12 11:56 Uranium 3800 0.3 3720 2.0 102 '70- 130

Sample Type MSD Units: pCi/Filter
[SamplelID RunNo: 81642 Analyte Result RL. Conc %RPD %REC % RPD Umits Qual1

S1 2041 05-001AMSD 04/12/12 10:47 Uranium 3830 0.3 3980 3.66 20

Sample ID RunNo: 81642 Analyte Result RL Conc %RPD %REC % RPD Umits Qual

51204106-006AMSD 04/12/12 12:11 Uranium 4040 0.3 3800 6.28 20I

Sample Type DUP Units: pCi/Filter

Sample ID RunNo: 81642 Analyte Result RL Ref Samp %RPD %REC % RPD Limits Qual

$1204105-001AD 04/12/12 10:37 Uranium 1.4 0.3 1.4 6.01 20

Sample ID RunNo: 81642 Analyte Result RL Ref Samp %RPD %REC % RPD Limits Qual

S1204106-006AD 04/12/12 11:51 Uranium 2.0 0.3 2.0 0.269 20

'•ualifiers: B Analyte detected in the associated Method Blank• H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

0 Outside the Range of Dilutions

S Spike Recovery outside accepted recovery limits

E Value above quantitation range
J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit

R RPD outside accepted recovery limits

Page 1 of 3



CLIENT:

Work Order:

Project:

Your Environmental Monitoring Partner
Inter-Mountain L.abs

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945
ANALYTICAL QC SUMMARY REPORT

Cameco Resources, Crow Butte Operation

S 1204105 R
Marsiand Expansion Area

Date: 5/18/2012

•eport ID: $1204105001

Lead 210 in Filters
Sample Type MBLK Units: pCi/Filter

iISample ID RunNo: 82232 Analyte Result RL Spike Ref Samp %REC %/ Rec Limits QualI

MB12-108 04/27112 15:51 Lead 2I0 ND 2

Sample Type LCS Units: pCilFilter

SSample ID RunNo: 82232 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

LCS12-108 04/26/12 11:54 Lead 210 16 2 12.7 123 70 -130

Sample Type MS Units: pCi/Filter

Sample ID RunNo: 82232 Analyte. Result RL Spike Ref Samp %REC % Rec Limits Qual

TAP WATER MS 04/26/12 11:54 Lead 210 13 2 ' 12.7 ND 93.2 70 -130

Sample Type MSD Units: pCi/Filter

SSample ID RunNo: 82232 Analyte Result RL Conc %RPD %REC % RPD Limits Qual

TAP WATER MSD 04/26/12 11:54 Lead 210 14 2 13 9.74 30

Radium 226 Air Filter Analysis

Sample Type MBLK Units: pCi/Filter

SSample ID RunNo: 82003 . Analyte Result RL Spike Ref Samp %REC % Rec Limits a

MB12-107 04/23/12 12:10 Radium 226 ND 0.3

Sample Type LCS Units: pCi/Filter

Isample ID RunNo: 82003 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

LCS12-107 04/23/12 12:10 Radium 226 5.6 0.3 5.06 111 70 -130

Sample Type MS Units: pCi/Filter
SSample ID RunNo: 82003 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

TAP WATER MS 04/23/12 14:14 Radium 226 5.4 0.3 5.06 ND 106 70 - 130

Sample Type MSD Units: pCi/Filter

wSample ID RunNo: 82003 Analyte Result RL Conc %RPD %REC % RPD Umits Qual

TAP WATER MSD 04/23/12 14:14 Radium 226 5.5 0.3 5.4 1.94 30

"bualifiers: B
H

L

0
S

Analyte detected in the associated Method Blank
Holding times for preparation or analysis exceeded
Analyzed by a contract laboratory

Outside the Range of Dilutions
Spike Recovery outside accepted recovery limits

E Value above quantitation rangen
J Analyte detected below quantitation limits .

ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits

Page 2 of 3



"'•' *Inter-Mountain Labs Your Environmental Monitoring Partner
I NTiR-MOUHIA N LADS

, LIENT:

Work Order:

Project:

Thorium Air Fi

1673 Terra Avenue, Sheridan, Wyoming 82801 pl: (307) 672-8945
ANALYTICAL QC SUMMARY REPORT

Cameco Resources, Crow Butte Operation

S 1204105 R,
Marsland Expansion Area

liter Analysis

Date: 5/18/2012

eport ID: S1204105001

Sample Type MBLK Units: pCi/Filter
Sample I D RunNo: 81978 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

MB12-107 04/19/12 13:35 Thorium-230 ND 0.2

Sample Type LCS Units: pCi/Filter

[Sample ID RunNo: 81978 Analyte Result RL SPike Ref Samp %REC % Rec Limits QualI

LCS12-107 04/19/12 13:35 Thorium-230 11.8 0.2 12.5 94.7 70 - 130

Sample Type LCSD Units: pCi/Filter

iIsample ID RunNo: 81978 Analyte Result RL Conc %RPD %REC % RPD Limits Qual I

LCS12-107 DUP 04/19/12 13:35 Thorium-230 14.2 0.2 11.8 ND 113 30

'•ua~lfiers: B Analyte detected in the associated Method BlankW H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

0 Outside the Range of Dilutions

S Spike Recovery outside accepted recovery limits

E Value above quantitation range
J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits

Page 3 of 3



*'• ' Inter-Mountain Labs
*NTER-MOUNTAIN LABS

•Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Date: 5/1/2015

CLIENT: Cameco Resources, Crow Butte Operation CASE NARRATIVE
Project: Marsland Expansion Area
Lab Order: $1201090 Report ID: $1201090002

(Replaces S$1201090001)

Samples MA-1, MA-2, MA-3, MA-4, and MA-5 were received on January 9, 2012.

All samples were received and analyzed within the recommended holding times, except those noted below in this case
narrative. Samples were analyzed using the methods outlined in the following references:

NRC radiological air particulate filters, animal, vegetation, soil and sediment samples may be composited by date and
location per client's monitoring program requirements. Highly carbonaceous samples may require ashing. Samples are
subjected to a modified USEPA SW-846 Method 3050B mineral acid digestion as appropriate. Analysis of the resulting
solutions and digestates is performed using approved TNI, USEPA, and industry recognized analytical techniques. Where
client-provided air volumes corresponding to the air filter composites exist, aqueous digestate results are converted to
radiological particulate concentrations in air (e.g. pCi/mL). Quality control parameters acceptance criteria are defined by
USEPA programs, and in USNRC Regulatory Guide 4.14 (Radiological Effluent and Environmental Monitoring at Uranium
Mills), USNRC Regulatory Guide 4.15 (Quality Assurance for Radiological Monitoring Programs - Effluent Streams and the
Environment), the TNI Standard EL-V1-2009, and Inter-Mountain Labs internal quality procedures.

All Quality Control parameters met the acceptance criteria defined by EPA, NRC guidance, and Inter-Mountain Laboratories
°-.'xcept as indicated in this case narrative.

(•Reviewed by: •• 0
Wade Nieuwsma, Assistant Laboratory Manager Page 1 of 1



lIV EI. Inter-Mountain Labs

INTER-MOUNTAIN LAIDS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

Date Reported 1/2012012 '
Report ID: $1201090001

ProjectName:
Lab ID:
ClientSample ID:
COC:.

Marshland Expansion Area
$1201090-001
MA-I
WEB

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

$1201 090
1/4/2012
1/9/2012
RG
Filter

Comments Sampled 10/1112011 - 1/4/2012 (2011 4th Qtr)
SAnalyses Result Units Qual RL Method Date Analyzedllnit I

Field
Actual Volume 3850477

Liters Field 1/4/20 12

Radionuclides - Filter
Lead 210

Lead 210 Precision (±)

Lead 210

.Lead 210 Precision (+)

Radium 226

Radium 226 Precision (+)

Radium 226

Radium 226 Precision (±)

Thorium 230

Thorium 230 Precision (±)
~Thorium 230

WrIhodum 230 Precision (+)

Uranium

Uranium

72.2
6.4

1 .9E-14

1 .7E-1 5

ND

NA
ND

NA

ND
NA

ND

NA

ND

ND

pCi/Filter
pCi/Filter

lpCi/mL
pCi/mL.

pCi/Filter

pCi/Filter

lJCi/mL

pCi/mL
pCi/Filter

pCi/Filter

pJCi/mL
pCi/mL

pCi/Filter

pCi/mL

2 OTW01
OTW01

2.0E-15S Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .0E-1 6 Calculation

Calculation

0.3 ACW10
•ACW1 0

1.0E-16 Calculation

Calculation

0.3 EPA 200.8

1.0E-16 Calculation

1/19/2012 12:55:00 PM
1/19/2012 12:55:00 PM

217/2012 5:07:39 PM

2/7/2012:5:07:39 PM
1/1 8/2012 11:20:00AM

1/18/2012 11:20:00 AM

217/2012 5:07:39 PM

2/7/2012 5:07:39 PM

1/31/2012 1:59:00 PM

1/31/2012 1:59:00 PM

2/7/2012 5:07:39 PM

2/7/2012 5:07:39 PM

2/6/2012 12:15:01 PM

2/7/2012 5:07:39 PM

SH
SH
WVN
WN
SH
SH
WN
WN
WL

WL_

WN

WN

MS
WN

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value'above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

* 3eviewed by: _______________J" Wade Nieuwsma, Assistant Laboratory Manager Page 1 of 5



lIVE L1" Inter-Mountain Labs
II, TDS-MOUNTAIN LABS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wy~oming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marshland Expansion Area
Lab ID: $1201090-002
ClientSample ID: MA-2
COC: WEB

Comments Sampled 10/1/2011 -. 1/4/2012 (2011 4th Qtr)

Date Reported 1/20/2012
Report ID: $1201090001

WorkOrder; $1201090
CollectionDate: 1/4/2012
DateReceived: 1/9/2012
FieldSampler: RG
Matrix: Filter

SAnalyses Result• Units Qual RL Method Date Analyzedllnit

Field
Actual Volume

Radionuclldes - Filter
Lead 210
Lead 210 Precision (±)
Lead 210
Lead 210 Precision (+)
Radium 226
Radium 226 Precision (+)
Radium 226
Radium 226 Precision (+)
Thorium 230
Thorium 230 Precision (±)

SThorium 230
....forium 230 Precision. (+)
Uranium
Uranium

3851229

86.9

6.9

2.3E-14

1,.8E-1 5
ND

NA

ND

NA

ND

NA

ND
NA

ND

ND

Liters Field. 1/4/2012

pCi/Filter
pCi/Filter
pCi/mL
pCi/mL

pCi/Filter
pCi/Filter

pCi/mL
pJCi/mL

pCi/Filter
pCi/Filter
p Ci/mL
liCi/mL

pCi/Filter
pCi/mL

2 o-rw01
OTW01

2.0E-15 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .OE-16 Calculation

Calculation

0.3 ACW10

*ACWl0
1 .0E-16 Calculation

Calculation

0.3 EPA 200.8

1 .OE-16 Calculation

1/19192012 12:55:00 PM
1/1 9/2012 12:55:00 PM

•2/7/2012 5:07:39 PM

2/7/2012 5:07:39 PM

1/18/2012 11:20:00 AM

1/18/2012 11:20:00 AM

2/7/2012 5:07:39 PM
27/72012 5:07:39 PM

1/31/2012 1:59:00 PM

1/31/2012 1:59:00 PM

2/7/2012 5:07:39 PM
2/7/2012 5:07:39 PM
2/6/2012 2:44:12 PM
2/7/2012 5:07:39 PM

SH
SH

VVN

WN

SH

SH

WN

WN

WL

WL

MS

WN

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0, Outside the Range of Dilutions

¶• eviewed by: _________________-_
__-~Wade Nieuwsma, Assistant Laboratory Manager" Page 2 of 5



I HYI Inter-Mountain Labs
IMT!R-MOUNTA3N LAfl5

* Company: Cameco Resourc

P0 Box 169

Crawford, NE 69"

ProjectName: Marshland Exp•

Lab ID: $1201090-003

ClientSample ID: MA-3
COC: WEB

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

;es, Crow Butte Operation

339

ansion Area

Date Reported 1/20/2012
Report ID: $1201090001

WorkOrder: Si1201090
CollectionDate: 1/4/2012
DateReceived: 1/9/2012
FieldSampler: RG
Matrix: Filter

Comments Sampled 10/1/2011 - 1/4/2012 (2011 4th Qtr)
Analyses Result Units Qual RL Method Date Analyzedllnit

Field ,

Actual Volume
Radionuclides - Filter

Lead 210

Lead 210 Precision (+)

Lead 210

Lead 210 Precision (+)

Radium 226
Radium 226 Precision (+)

Radium 226

Radium 226 Precision (+)

Thorium 230

Thorium 230 Precision (+). Thorium230

roim230 Precision (+)

Uranium

Uranium

3852794

83.0

6.2

2.2E-14

1.6E-15

ND

NA
ND

NA

0.4

0.4

ND

NA
0.3

ND

Liters Field 1/4/2012

pCi/Filter
pCilFilter
pCi/mL
pCi/mL

pCi/Filter
pCi/Filter
pCi/mL

pCi/mL

pCi/Filter
pCi/Filter
pjCi/mL
pCi/mL

pCi/Filter
pCi/mL

2 OTWN01
OTW01

2.0E-15 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .0E-16 Calculation

Calculation

0.3 ACW10

ACW10
1.0E-16 Calculation

Calculation

0.3 EPA 200.8

1,0OE-16 Calculation

1/19/2012 12:55:00 PM
1/19/2012 12:55:00 PM

2/7/2012 5:07:39 PM
2/7/2012 5:07:39 PM

1/18/2012 11:20:00 AM

1/18/2012 11:20:00 AM

2/7/2012 5:07:39 PM

2_/7/2012 5:07:39 PM

1/31/2012 1:59:00 PM

1/31/2012 1:59:00 PM

2/7/2012 5:07:39 PM

2/7/2012 5:07:39 PM

2/6/2012 12:28:22 PM

2/712012 5:07:39 PM

SH
SH

WN

WN

SH
SH

WN

WN

VWL

WL

WN
WN
MS
WN

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

*~evewedby:Wade Nieuwsma, Assistant Laboratory Mal

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

.... Page 3 of 5
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_ Inter-Mountain Labs
IiilrER-MOUMTMNI LAIRS

" Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName:
Lab ID:
ClientSample ID:
COC:

Marshland Expansion Area
SI1201090-004
MA-4
WEB

Date Reported 1/20/2012
Report ID:. $1201090001

WorkOrder: S1201090
CollectionDate: 1/4/2012
DateReceived: 119/2012
•FieldSampler: RG
Matrix: Filter

Comments Sampled 10/1/2011 - 1/4/2012 (2011 4th Qtr)
IAnalyses Result Units Qual RL Method Date Analyzedllnit '

Field
Actual Volume

Radlonuclides - Filter

Lead 210

Lead 210 Precision (:1)
Lead 210

Lead 210 Precision (+)

Radium 226

Radium 226 Precision (±)

Radium 226

Radium 226 Precision (±)

Thorium 230

Thorium 230 Precision (+)
'- Thorium 230

... Ahorium 230 Precision (±)

Uranium

Uranium

3853046

91.2

7.2
2.4E-14
1.9E-15

ND

NA

ND

NA

ND

NA

ND

NA

ND

ND

Liters Field 1/4/2012

pCi/Filter
pCilFilter

pCi/mL
pCi/mL

pCi/Filter
pCi/Filter
pJCi/mL
pCi/mL

pCi/Filter
pCi/Filter
IJCi/mL
pCi/mL

pCi/Filter
pCi/mL

2 O'TW01
OTWO1

2.0E-1 5 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .OE-16 Calculation

Calculation.

0.3 ACWl10

ACWI 0
1.0E-16 Calculation

Calculation

0.3 EPA 200.8

1 .0E-16 Calculation

1/19/2012 12:55:00 P~M
1/19/2012 12:55:00 P M

2/7/2012 5:07:39 PM

2/7/2012 5:07:39 PM
1/18/2012 11:20:00 AM

1/18/2.012 11:20:00 AM

2/7/2012 5:07:39 PM
2/7/2012 5:07:39 PM

1/31/2012 2:00:00 PM

1/31/2012 2:00:00 PM

2/7/2012 5:07:39 PM
2/7/2012 5:07:39 PM

1/11/2012 10:31:39 AM

2/7/2012 5:07:39 PM

SH
SH

WN

WN

SH

SH

WN

WN

WL
WL

MS

WN

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding timea for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
.S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

•.. eviewed by: __________________

Wade Nieuwsma, Assistant Laboratory Manager Page 4 of 5



JEXI Inter-Mountain Labs-
INITER--MOUNTAJIN LAOS

e Company: Cameco Resource.=

P0 Box 169
Crawford, NE 6933!

ProjectName: " Marshland Expan!
Lab ID: $1201090-005
ClientSample ID: MA-5
COC: WEB

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

s, Crow Butte Operation

9

sion Area

Date Reported 1/20/2012
Report ID: Si1201090001

WorkOrder: $1201090
CollectionDate: 1/4/2012
DateReceived: 1/9/2012
FieldSampler: RG
Matrix: Filter

Cnrmm~nt• Sampled 10/112011 -1/4/2012 (2011 4th Qtr)

Analyses Result Units Qual RL Method Date Analyzedllnit

Field
Actual Volume

Radlonuclides - Filter
Lead 210

Lead 210 Precision (+)

Lead 210

Lead 210 Precision (+)

Radium 226

Radium 226 Precision (+)
Radium 226

Radium 226 Precision (+)

Thorium 230

Thorium 230 Precision (+)
~Thoium. 230

Wrhodum 230 Precision (+)
Uranium

Uranium

3856136

70.5

6.0

1 .8E-14

1.6E-15

ND
NA

ND

NA

0.4

0.4

1 .0E-16
1.0E-16

ND

ND

Liters •Field 1/412012

pCi/Filter
pCi/Filter

IJCi/mL

.JCi/mL
pCi/Filter

pCi/Filter

IpCi/mL

pCi/mL

pCi/Filter
pCi/Filter

pCi/mL

ljCi/mL
pCi/Filter

pCi/mL

2 OTW01
OTW01

2.0E-15 Calculation

Calculation

0.3 SM 7500RAB

SM 7500RAB

1 .0E-1 6 Calculation

Calculation

0.3 ACWl 0

ACW1 0

1.0E-16 Calculation

Calculation

0.3 EPA 200.8

1 .0E1 16 Calculation

1/19/2012 12:55:00 PM
1/19/2012 12:55:00 PM

2/7/2012 5:07:39 PM

2/7/201.25:07:39 PM

1/18/2012 11:20:00 AM

1/18/2012 11:20:00 AM

2/7/2012 5:07:39 PM

2/7/2012 5:07:39 PM

1/31/2012 2:00:00 PM

1/31/2012 2:00:00 PM

2/7/2012 5:07:39 PM

2/7/2012 5:07:39 PM

1/11/2012 10:39:41 AM

2/7/2012 5:07:39 PM

SH
SH
WN

WN

•SH
SH
WN

WN

WL

WL

WN

WN

MS

WN

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted r'ecovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

* !Reviewed bY: ___. _____________
Wade Nieuwsma, Assistant Laboratory Manager Page 5 of 5



*'•.' . Inter-Mountain Labs Your Environmental Monitoring Partner
INTeR-MQUNTAfl4 LAOS

CLIENT:
Work Order:

Project:

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945
ANALYTICAL QC SUMMARY REPORT

Cameco Resources, Crow Butte Operation

$1201090 R

Marshland Expansion Area

Date: 1/20/2012

eport ID: $1201090001

Uranium, Air Filter Analysis
Sample Type MBLK Units: pCi/Filter

SSample ID RunNo: 78768 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qua!

BLK 01/11/12 12:17 Uranium ND 0.3

Sample Type LCS Units: pCi/Filter
ISamplelID RunNo: 78768 Analyte Result RL Spike Ref Samp %REC % Rec Limits QualI

LCS 01/1 1/12 10:05 Uranium 65.8 0.3 67.7 97.1 85 - 115

Sample Type MS Units: pCi/Filter

Sample ID RunNo: 78768 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

$1201090-001AS 01/11/12 10:19 Uranium 726 0.3 745 16.6 95.3 70 - 130

*Sample Type MSD Units: pCi/Filter

SSample ID RunNo: 78768 Analyte Result RL Conc %RPD %REC % RPD Limits Qua!

S1201090-001AMSD 01/11/12 10:21 Uranium 745 0.3 726 2.68 20

Sample Type DUP Units: pCi/Filter
SSample ID RunNo: 78768 Analyte Result RL Ref Samp %RPD %REC % RPD Umits Qua!

... 120i090-001AD 01/11/12 10:16 Uranium ND 0.3 16.6 20

Lead 210 in Filters

Sample Type MBLK Units: pCi/Filter
SSample ID RunNo: 79071 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qua!

AMB12-011 01/19/12 10:44 Lead 210 ND 2

Sample Type LCS Units: pCi/Filter

ISamplelID RunNo: 79071 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qua!I

LCS 01/19/12 0:00 Lead 210 14 2 12.8 112 70 -130

Radium 226 Air Filter Analysis

Sample Type .MBLK Units: pCilFilter

SSample ID RunNo: 79035 Analyte Result RL Spike Ref Samp %REC % Rec Umits Qua!

*MB12-011 01/18/12 11:20 Radium 226 ND 0.3

Sample Type LCS Units: pCi/Filter

SSample ID RunNo: 79035 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qua!I

LCS12-011 01/18/12 11:20 Radium 226 5.0 0.3 5.06 99.5 70- 130

Sample Type MS Units; pCi/Filter
SSample ID RunNo: 79035 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

TAP WATER MS 01/18/12 13:44 Radium 226 4.8 0.3 5..06 ND 94.1 70- 130

( lualifiers: B Analyte detected in the associated Method Blank... H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory
0 Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits

E Value above quantitation range SJ
ND

R

Analyte detected below quantitation limits
Not Detected at the Reporting Limit
RPD outside accepted recovery limits

Page 1 of 2



~Inter-Mountain Labs
INTER-MOUNIrAIN LADS

Your Environmental Monitoring Partner

. LIENT:
Work Order:
Project:

1673 Terra Avenue, Shenidan, Wyoming 82801 ph: (307) 672-8945
ANALYTICAL QC SUMMARY REPORT

Cameco Resources, Crow Butte Operation
$1201090

Marshland Expansion Area

Date: 1/20/2012

Report ID: $1201090001

Thorium Air Filter Analysis
.Sample Type MBLK Units: pCi/Filter

/Sample ID RunNo: 79103 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual /

MB12-011 01/18/12 13:43 Thorium-230 ND 0.2

SampleeType LCS Units: pCi/Filter
/Sample ID RunNo: 79103 Analyte Result RL Spike Ref Samp %REC % Rec Limits Quail

LCS 01/1 8/12 0:00 Thorium-230 12.3 0.2 12.5 98.5 70 -130

Tualifiers: B Analyte detected in the associated Method BlankWH Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory
0 Outside the Range of Dilutions

S Spike Recovery outside accepted recovery limits

E Value above quantitation range
J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit

R RPD outside accepted recovery limits

Page 2 of 2



U IY Inter-Mountain Labs
INTCII-AOUNTAIN LABS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

• Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-I

Lab ID: $1201090-001
Sampled 10/112011-114/2012 (2011 4th Qtr) Sample Air Volume: 3850477 Liters

Result Precision ± Result precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCi/filter pCi/filter pCi/mI pCi/ml RL Effluent Limit Class Cono.

Lead 210 72.2 6.4 2E-14 2E-15 2E-15 6 E-13 Day 3.33

Radium 226 <0.3
Thorium 230 <0.3
Uranium <0.3

<1E-16
<1E-16

<1 E-1 6

1E-16
IE-16
1E-16

9 E-13
3 E-14

9 E-14

Week
Year

Year

0.00
0.00
0.00

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at~the Reporting Limit Page 1 of 5



,jEL Inter-Mountain Labs
I NTCR-,MO U1TA1N LADS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-2

•Lab ID: S1201090-002
Sampled 101112011-11412012 (2011 4th Qtr)

Result Precision ±1
Analyte pCi/filter pCi/filter

Lead 210 86.9 6.9
Radium 226 <0.3
Thorium 230 <0.3
Uranium <0.3

Result
IJCi/ml

2E-14
<1 E-1 6
<1 E-1 6
<1 E-1 6

Precision +
pCi/ml

2E-15

Sample Air Volume: 3851229 Liters
10 CFR Pt 20 Effluent

RL Effluent Limit Class

2E-15 6 E-13 Day
11E-16 9 E-13 Week
1E-16 3 E-14 Year
1 E-16 9 E-14 Year

% Effluent
Conc.

3.33
0.00
0.00
0.00

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Limit Page 2 of 5



*' ' Inter-Mountain Labs Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

• Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-3

Lab ID: S1201090-003
Sampled 101112011-1/4/2012 (2011 4th Qtr) Sample Air Volume: 3852794 Liters

Result Precision ± Result Precision + 10 CFR Pt 20, Effluent % Effluent
Analyte pCi/filter pCi/filter IJCi/ml pCi/mI RL Effluent Limit Class Conc.

Lead 210 83.0 6.2 2E-14 2E-15 2E-15 6 E-13 Day 3.33

Radium 226
Thorium 230
Uranium

<0.3
0.4
0.3

<1E-16
0.4 <1E-16

<1E-16

1E-16
1 E-1 6
1E-16

9 E-13
3 E-14
9 E-14

Week
Year
Year

0.00
0.00
0.00

Effluent Umits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Umit Page 3 of 5



*'" ' Inter-Mountain Labs
I NTI•R-tWU1NAIN LADlS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

~Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-4

Lab ID: $1201090-004,

Sampled 1 01112011-I1/412012 (2011 4th Qtr) Sample Air Volume: 3853046 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte • pCi/filter pCilfilter pCi/ml pCi/ml RL Effluent Limit Class Conc.

Lead 210 91.2 7.2 2E-14 2E-15 2E-15 6 E-13 Day 3.33

Radium 226 <0.3
Thorium 230 <0.3

Uranium <0.3

<1E-16

<1E-16

1E-16
1E-!6

1 E-16

9 E,13
3 E-14
9 E-1I4

Week

Year
Year

0.00
0.00
0.00

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Uimit Page 4 of 5



"H•R4OIT• AD Inter-Mountain Labs
Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, dWyoming 82801 ph: (307) 672-8945

+ Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sample ID: MA-5
Lab ID: S1201090-005

Sampled 101112011-1/412012 (2011 4th Qtr) Sample Air Volume: 3856136 Liters
Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent

Analyte pCi/filter pCi/filter pCi/mI pCi/ml RL Effluent Limit Class Conc.

Lead 210 70.5 6.0 2E-14 2E-15 2E-15 6 E-13 Dav 3.33
Radium 226 <0.3
Thorium 230 0.4 0.4
Uranium <0.3

<1,E-16
1E-16

<1E-16
1E-16

1E-16
1E-16
1 E-1 6

•9 E-13
3 E-14
9 E-14

Week
Year
Year

0.00
0.33
0.00

Effluent Limits are from, 10 CFR Part 20 Appendix B Table 2
ND - Not Detected at the Reporting Umit Page 5 of 5



Appendix V

Radiological Records
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Air Sampling Pump Calibration Records



- ....... -C-Ar1PI

CALXI]AT1IDN

IMQOO3R@1

1F&J SPC1IAL1TY 1•CDUCTS• INC°
PO'B• 2~888 . .......

Ocala,. F~orkda 34478-2588~
Tel: (352) 68•1-l177 o (352) 680-1178

Fax: (352) 680-2454
Email: famdj@f~specialty.com
Internet: www~fjspeciakty~com

The Nucleus of Quality Air Monitoring Programs

MAR-V

CALIBRATED INSTRUMENT:
P.O. NUJMBER: 2379996
MODEL #f: DF-75L-BL-
SENSOR RANGE: 0.500 to

-AC
3.000 S(

DJ1Gi1FTAL AR §AM]PLER
CUSTOMER: INTER-MOUNTAIN LABS
SERJAL#: 11114

CFM = 14.16 to 84.95 SLPM

REFERENCE SERIAL #f: 13277, 0-140 SLPM
LOKAL VERSION: V2.18 (B15 144)

CALIBRATION DATE: Mar 09, 2011
RECAL DUE DATE: Mar 09, 2012

TEMPERATURE:

(X) NEWUT

29.79 In3Hg = 756.7 mml-g
72.7 °F = 22.6 °C

CORRECTED TO:
CORRECTED TO:

29.92 InHg = 760.0 mmHg77.0 °F = 25.0 °C

( )CALIBRATION AS FOUND ( )RE-CALIBR.ATION REFERENCE

DIGITAL
iNSTUMENT

FLOW
[ SCEM [ SLPMJ]

REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READINGS

1
2
3
4
5
6
7
8

9
10

3.293
3.088
2.840
2.496
2.157
1.823
1.378
0.994
0.682
0.400

93.24
87.43
80.42
70.67
61.08
5 1.61
39.02
28.15
19.30
11.33

[ SCFM ]
3.302
3.087
2.829
2.477
•2. 134
1.810
1.367
0.989
0.671
0.367

[ SLPM ]
93.50
87.40
80.10
70.13
60.43
51.27
38.70
28.00
19.00
10.40

[ SCFM ]
-0.009
0.o0l
0.011
0.0!19
0.023
0.012
0.011
0.005
0.011
0.033

[ SLPM ]
-0.26
0.03
0.32
0.54
0.65
0.35
0.32
0.15
0.30
0.93

DEVIATION
AT

READING
[%]
-0.28
0.04
0.40
0.77
1.07
0.67
0.83
0.53
1.59
8.90

DEVIATION
OF

FULL SCALE
[%]
-0.31
0.04
0.38
0.63
0.76
0.41
0.38
0.17
0.36
1 .09

AVERAGE DEVIATION ACROSS THE RANGE AT READING: 1.51 0.45

INSTRUMENT ACCURACY: 4.0 % of full scale = 0.120 SCFM =3.40 SLPM

This is to certify that F&J Specialty Products in Ocala, Florida, has on this date certified Digital Instrument
model # DF- 75L-BL-AC serial #f 11114 to be within the instrument accuracy specified above. The Reference
Flow Meter Device bears letters of certift cation traceable to the National Institute of Standards and
Technology.

CALIBRATED BY:........... QUALITY ASSURANCE:
I.



CrowButte

CALHB•YBON

MAR-I

.Network: _. •arsindf3 Crow ......
Date: . ..11110120.11... .

,-SamPle~ ID: .. tI-75L±BL

Serviced by.: R. Granham ...

Serial #: I I ¶

,.No~tes~onJnsme nt- as ,founr:

s--p-sFlow indicate Flow~ Actual Flow D.. eviation Deviationi < 3.0 1PM~'J.•o•) j (1PM) ~ q.iV (LPM) .. ......... (1PM)...... .

• 7 0 688.. ... ._4 .0 ... .. 90. , .o ...... . . 0.....!• ....... ... - , -• _-_i

Digital Flowt Meter Low Volume Series Acceptable Deviation = 4% of Full Scale (3.0 LFPM)

Not~a~..~dmxiieht~ . .~. .~-. -



C!ER iFU i~CATE 404 Cypress Road CL5

OF: Ocala, FL 34472 CL5
352-680-1177 3CALD BRAT] ON 352-680-1454 3,11 )20,11

MAR-I

MOD!EL #: D)F-75LBL-AC SERIAL #: 1114.

,REFERENCE INSTRUMENT:
REFERENCE SERIAL #:

REFERENCE CALIBRATED:

CD-8.12V.2-1 -0
3551

05/t1512012

CALIBRATION DATE:
REQALIBRATION DATE•:

513112012

INSTRUMENT ACCURACY AT FULL SCALE: +1- 4%

[Xj AS RECEIVED [ ] VERIFIED

DEVICE
UNDER TEST

FLOW

REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READING

ACCURACY
AS % of

1
2

3

4

5.

6

8

9

10

[SCFM]
2.075
2.073
1.87o
1.733
1.529
1.388
ti 87
1.047
0.708
0.500

[SLPM]
58.78

58.72

52.98

49.08

43.33

39.31

33.63

29.66

20.01

14.18

JSCFM]
2;071

2.089

1.883

1.747

1.535

1.381

1.156

1.002

,0.676
0.526

[SLPM]
58.66

58.80

53.35

49.50

43.49

39.13

32.74

28.38

19.16

14.89

[SCFM3
0.004

0.004

-0.013

-0.015

-0.006

0.006

0.032

0.045

0.030

-0.025

[SLPM]
0.12

0.12

-0.37

-0.41

-0.16

0.18

0.89

1.28

0.85

-0.71

RDG.
[o,]
0.21

0.20

-0.70

-0.84

-0.38

0.45

2.73

4.51

4.41

-4.77

F.S.
[R]
0.16

0.16

-0.50

-0.55

-0.22

0.23

1.19

1.71

1.13

-0.95

PASS/FAL

P
P
p
P
P
P
p
P

AVERAGE DEVIATIQIN ACROSS THE RANGE AT READING:

This is to certify that the instrument indicated on this certificate to be

wvithin the instrumen~t 8couircv specified above. The Reference Device

0.68

tbears letters of certification traceable to the National Institute of

Standards and Technology' (MISTI).

CAIRTE N.ET D=Y• 7
ca.,... c..... t4,a=......d E q ... ¢ .'

404 c•s Road,, Ocla, FL 344.72-Tel: 352-680-1177 - Fax: 352-680-1454- -WW•aPW: wwwflecialt.com



CEI~TO~CATE F&J SPECIALTY PRODUCTS, INC.CEROF ATE 404 Cyress Road

SOcala, FL 34472 CAL057
;'352-680-11t77 3CAL]B1RATIJON 352-680-1454 1501

i MAR-i

MODEL #: DIF-75L=BL-AC SERIAL #: 11114

REFERENCE INSTRUMENT-
REFERENCE SERIAL#:.

REFERENCE CALIBRATED:

CD-8,12V.2-1 -O
3551

05/15/2012

CALIBRATION DATE:
RECALIBRATION DATE:

8_2_2012

INSTRU•EN-T ACCURACY AT FULL SCALE: +1- 4%

[X] AS RECEIVED [ ]VERIFIED

DEVICE
UNDER TEST

FLOW

REFERENCE
INS'TIRUMENT

FLOW

DEVIATION
AT

READING

1
2

3

4

5

6

7

8

9

10

[SCFM)

20O43

1.938

1.869

1.801

.737

1.654

1.397

1.056

0.715

[SLPM]
61.37

57.87

54.91

52.98

51.03

49.19

47.14

39.58

29.91

20.26

[SCFM]
2.181
21070
1 .986
1.903
1.833
1.777
1.698
t A412
1.033
0.708

[SLPM]
61.76

58.64

55.70

53.91

51.93

50.35

48.1"

39.99

29.28

20.07

[SCFM]
-0.014

-0.027

-0.028

-0.034

-0.032

-0.041

-0.034

-0.014

0.023

0.007

[SLPMI~
-0.41

-0.77

-0.79

-0.96

-0.91

-1.15

-0.97

-0.41

0.65

0.20

ACCURACY
AS% of

RDG. F.S.

[ f %]
-0.66 -0.55

-1.31 -1.02

-1.41 -1.05

-1.77 -1.27

-1.75 -121

-2.29 -1.54

-2.03 -1.30

-1 .02 -0_54

2.22 0.87

0.98 0.26

PASSIFAIL

P
P
P
P
P
P
P
P
P
P

0

AVERAGE DEVIATIQIN ACROSS THE RANGE AT READING:

This is to certify that the insti-umrnst indicated on this certificate to be

within •e instrument accuracy specifed above. The Reference Device

bears letters of certification traceable to the National Institute of

Standards and Techinology (NIST)..

0.96

CALIBRATED--' •...•- INSPECTEDi 8Y: i_,,, '•,: _

-a a • tEtpe•• I: SPECIALTY PRODUCTS, INC. - -

404 Cy• Ra Oc~a, FL 34472 - Tet 352-680-11•77- Far 352-680-1454 - WWW: vit.fjspeciatty.com



F&iJ SPECIALTY PRODUCTS, BNC.
ICE T F CAT!E 44cypress Road

OF •Ocala, FL 34472 0AL0S7

CA~BRADO~352-680-1177CA UFA O N352--680-1454 3.!ISJ2o,, "

MAR-I

MODEL #: DF-75L=BL-AC SERIAL #: 1114

REFERENCE [INSTRU•'fENTF:
REFERENCE SEROAL #.

REFERENCE CALIBRATED:

CD-8.12V.2-1 -O
3551

05115/2012

CALUBRATION DATE:
RECALIBRATION DATE:

10_15_2012

INSTRUMENT ACCURACY ATf FULL SCALE: +1- 4%

pq' AS RECEIVED [j] VERIFIED

DEVICE
UNDER TEST

FLOW

REFERENCE
Q•NSTRUMENT

FLOW

DEVIATION
AT

READING

ACCURACY
AS % of

2

4

5

6

7

8

9

10

LSCF~/][
2.267

1].936

1.875

1.600

1.734

1.593

1.393

1i.047

0.704

[ISLPM]
64.22

5&.98
54.85

53.13

50.99

49.12

45.14

39.46

29.67

19.93

[SCF•]

2.098

1.£934

1.830

1.7668

1.622

1.401

1.022

0.688

[SLPM]
64.113
59.43
55.64
53.94
51.85
50.04
45.96
39.68
28.95
119.50

[SCFM]
0.003

-0.016

-0.028

-0,029

-0.030

-0.032

.-0.029

-0.008

0.025

0.015

[SLPM]
0.09

-0.46

-0.79

-0.81

-0.866

-0.,92

-0.82

-0.22

0.72

0.43

RDG.

0.14

-0.77

-1.41

-1.51

-1.66

-1 .83

-1.79

-0.55

2.47
2.22

FS.
[%J
0.12

-0.61

-1.05

-1.15

-1 .22

.-1.10

-0.298

0.95

0.58

PASSIFAIL

P
P
P
P
P
P
P
P
P
P

AVERAGE DEVIATIQIN ACROSS ThE RANGE AT READING:

This is to certify that the insrment indicated on this certificate to be

vtithin th instrument accuracy specifed above. The Reference Device

beers le•-e's of certification traceable to the National institute of

Standards arnd Technology (NIST).

0.82

L. :-~-, ~.- . I NSPECTED BY -

Ca••,•.IP• d E•=m•,•d EC.T ROUCS
40-4 C•j~ Rnad Oct, FL 344Tf" -L- 7 352.68011 77 - Fax: 352-680-1 454. - WUVWrv: wv~w.Fspeciaty.com



- ~CE~li~1IeAThJ

CALEB~A~ON

1MtQOO3R©1

F&51 §PEJC]ALTPY P IDUCT$• INC°

Ocala, Ftlorida 34478o2888
Tel: (352) 68@-]I177 o (352) 680ol/t78

Fax: (352) 680-1454
Email: fiandj @fjspecialty~com
Internet: www.fjspeeialty~com

The Nucleus of Qualityd Air Monitoring Pro gramns

MAR-I1

CALIBRATED INSTRUMENT: D.IG]¶TAL AR SAN1IP1LER
P.O. NUMBER: 239367 CUSTOMER: CROW BUTTE RESOURCES
•MODEL #: DF-75L-BL-AC SERIAL #: 11497
SENSOR RANGE: 0.500 to 3.000 SCFM = 14.16 to 84.95 SLPM

REFERENCE SERIAL #: 13277, 0-140 SLPM CALIBRATION DATE: Mar 14, 2012
LOKAL VERSION: V2.t8 @315144) REGAL DUE DATE: Mar 14, 2013

I.

BAROMETRIC P: 30.t
TEMPERATURE: 70.4

(x) WUI

DIGITAL
INSTUMENT

FLOW
[iSCFM] [SLPM]

08 InHg =
60F =

764.0 mmnfg
21.4 °C

CORRECTED TO:
CORRECTED TO:

29.92 nH~g =760.0 mmnlg
77.0 OF =25.0 °C

( )CALIBRATION AS FOUND

REFERENCE
INSTRUMENT

FLOW

( )RE-CALIBRATION REFERENCE

DEVIATION
AT

READINGS

I
2
3
4
5
6
7
8

9
10

3.3 19
3.078
2.865
2.483
2.164
1.842
1.421
1.013
0.673
0.450

93.98
87.17
81.14
70.32
61 .29
52.17
40.25
28.68
19.07
12.73

[ SCFM ]i
3.300
3.081
2.841
2.475
2.168
1.822
1.384
0.998
0.670
0.374

[ SLPM ]
93.43
87.23
80.43
70.10
61.40
51.60
39.20
28.27
18.97
10.60

[ SCFM ]
0.019

-0.002
0.025
0.008

-0.004
0.020
0.037
0.0 14
0.004
0.075

[ SLPM ]
0.55
-0.07
0.70
0.22
-0.11
0.57
1.05
0,41
0.10
2.14

DEVIATION
AT

READING

[%]
0.59

-0.07
0.87
0.32
-0.18
1.10
2.67
1.45
0.52

20..14

DEVIATION
OF

FULL SCALE
[.%I

0.65
-0.08
0.83
0.26

-0.13
0.67
1.23
0.48
0.12
2.51

AVERAGE DEVIATION ACROSS THlE RANGE AT READING: 2.79 0.70

INSTRUMENT ACCURACY: 4.0 % of full scale = 0.120 SCEM =3.40 SLPM

This is to certify that F&J Specialty Products in Ocala, Florida; has on this date certified Digital Instrument
model # DF-75L-BL -A C serial #1 11497 to be within the instrument accuracy specif'ied above. The Reference
Flow Meter Device bears letters of certifi cation traceable to the NationalInstitute of Standards and
Technology.

CALIBRATED Be QUALITY ASSURA.NCE: ... • 0



F&J SPECIALTY PRODUCTS, iNC.
CIERT ICATE 404 Cypress Road

OFocala, FL 34472 CALOS7

CA!BR~ N 352-680-1177 :

CA•RA D 352--680-1454 3115/2011

MAR-1

MODEL #: DF-75L-BLL-AC SERYAL #: 11497'

REFERENCE INSTRUMEN'r:
REFERENCE SERIAL .#:

-REFERENCE CALIBRAT[ED:

CD-8.12V.2-1-O
3551
05115/2012

CALIBRATION DATE:
RECALIBRATION DATE:

8_1_2012

INSTRUM4ENT ACCURACY AT FULL sCALE•: +1- 4%

LXI- AS RECEIVED [ ] VERIFIED

DEVICE
UNDER TEST

FLOW

REFERENCE
]NSTRUmENT

FLOW

DEVIATION
AT

READING

ACCURACY
AS % of

1
2
3
4
5
6
7
8
9
10

[SCFMI
2.299

2.076

1.939

1.874

1 .805

1.735

1.665
1.395

1.031

0.703

[SLPMI]
85.12
58.82
54.93
53.08
51.15
49.14
47.17
39.52
30.06
19.90

[SCFMI
2.278

2.102

1.966

1.902

1.833

1.784

1.675

1.367

1.022
0.703

[SLPM~]
64.53

59.55

55.70

53.89

51.93

49.98

47.46

38.72

28.95

19.92

[ISCFM]
0.021

-0.026

-0.027

-0.028

-0.028

-0.030

-0.010

0.028

0.039

-0.001

[ISLPM]
0.59

-0.73

-0.77

-0.81

-0.78

-0.84
-0.30

0.80

1.11

-0.02

ROG.

0.92

-1.22

-1.38

-1.49

-1.51

-1.68

-0.62

2.07

3.84

-0.10

F.S,.
[%]
0.79

-0.97
-1.02
-1.07

-1.0,5
-1.12

-0.39

1.07

1.48

-0.03

PASS/FAIL

P

P

P

P

P

P

P

P

P

P

AVERAPJGE DEVI}ATIOIN ACROSS THE RANGE AT READING:

This is to certify that the insrum'zflsn indicated on this certificate to be

within th instrument accuracy spcfed above. The Reference Device

bears letters of certification traceable to the National Institute of

Standrdzts anid Techno~ogy (NIS'J.

0.90

CALIBRAEDi _••'.•"• ._,... INSPECTED BY:•-_-

C•= •an E m='• d b F&.J SPEC•AL1i'Y PRODUCTS", INC.

404. C~zan Rand, Oanma, FL 344'2 - T¢• 352"-53,- 1177 - Fan 352-880.-1454 - WWWt: www.fjsperdait'y.coi



il! ~F&J SPECIALTY PRODUCTSI •C•,.CERTBFCATE 04Cypress Road
OFOcala, FL 34472 CALO57

352-680-11773
CALU RAT ON 32-680-1454 ti21

i'F MAR-i

0

MODEL #:

REFERENCE INSTRU•,'E•

REFERENCE SERIAL #:

REFERENCE CALIBRATEi

DF-75L-BL-AC

F-F: CD.-B.12V.2-1-O

3551

D: 05/15/2012

SEROAL #:

CALIBRATION DATE:

RECALIBRATION DATE:

i1!o•

I Oil552012

INSTRUMEN'-T ACCURACY AT FULL SCALE:

[X] AS RECEIVED

+/-4%

[ ]VERIFIED

DEVICE
UNDER TEST

FLOW

REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READING

ACCURACY
AS % of

1
'2
3

.4
.5

6

7
.8

9

10

[SCF•]
2.220

2.075

¶ .940

S.3888

1.502

1.731

1.591

1.385

1.053

0.713

ISLPM]
62.88

58.78

54.93

52.93

51 .04

49.03

45.08

39.24

29.83

20.21

2232

2.108

I .987

1.914

1.845

1.763

1.6018

1.355

0.993

0.692

[SLPM]
83.23
59.66
53.29
54.23
52.27
50.04
45.51
38.40
28.22
19.61

[SCFM]
-0.012

-0.031

-0.047

-0.046

-0.043

-0.036

-0.015

0.030

0.057

0.021

[SLPM]
-0.34

-0.88

-1.33

-1.30

-1.23

-1.01

-0.43

0.84

1.61

0.59

RDG.
[%]
-0.54

-1.48

-2.37

-2.39

-2.35

-2.02

-0,94

2.18

5.71

3.02

F.S.
[%]
-0.46

-1.17

-1.76

-1.73

-1.64

-1.35

-0.57

1.12

2.15

0.79

PA:SS;IFAIL

P

P
p,

P

P

P

P

P

P

P

AVERAGE DEVIATIOIN ACROSS THE RANGE AT READING:

This is to certify that the8 instrmnt indicated on this certificate to be

1.28

v•ithin th insrument accuajl,' specified above. The Reference Device
bears letters of certifcation treaable to the National Institute of

Standards and Technology (NIST).

44Citr• R o4d, . FL 34.72 -Te•:352-55O-11fl'- FaEc 352-880-1454 - WWW: ~w~w.flpeciaIky co rn



.... -CI RT- -CATh[ OF
CAMIBIRXATIION

MQ@0SRO3

1F&•1 S~PECJAL¶'LY 1PRODUCTS9 D1NC°
..... OBox 28• ....

Ocala, FlUorida 34478-2888
Tel: (352) 680-1177 o(352) 680-1178

Fax: (352) 680-1454
Email: fandj@fjspeeia~ty.com
Internet: www~.fjspeciadky.coni

The Nucleus of Qualit~j Air Monitoring Programs

MAR-2

CALIBRATED INSTRUMENT: DIIGITIAL ATR SAMPLER
P.O. NUMBER:
MODEL #:
SENSOR RANGE:

2379996
DF-75L-BL-AC
0.500 to 3.000 SCEM

CUSTOMER: INTER-MOUNTAIN LABS
SERJAL #: 11110
= 14.16 to 84.95 SLPM

CALIBRATION DATE: Feb 22, 2011
RECAL DUE DATE: Feb 22, 2012

REFERENCE SERIAL #1: 13277, 0-140 SLPM
LOKAL VERSION: V2.18 (B15144)

BAROMETRIC P:
TEMPERATURE:

(x) Nw- UIT

29.80 InHg
72.4 °F =

756.9 mmHg
22.4 °C

CORRECTED TO:
CORRLECTED TO:

29.92 InHg =760.0 mmifg
77.0 °F =25.0 °C

( )CALIBRATION AS FOUND ( )RE-CAIrBRATION REFERENCE

DIGITAL
INSTUMENT

FLOW

[SCFMI [SLPM]

REFERENCE
INSTRUMENT

FLOW
[ SCEM] [ SLPM ]

DEVIATION
AT

READINGS

[ SCFM ] [ SLPM ]

2
3
4
5
6
7
8
9
10

3.279
3.064
2.842
2.479
2.167
1.809
1.376
0.994
0.665
0.3 97

92.86
86.77
80.48
70.19
61.37
51.22
38.96
28.16
18.84
11.24

3.270
3.050
2.825
2.457
2.144
1.794
1.374
0.996
0.658
0.357

92.60
86.37
80.00
69.57
60.70
50.80
38.90
28.20
18.63
10.10

0.009
0.014

•0.017
0.022
0.024
0.015
0.002

-0.002
0.007
0.040

0.26
0.40
0.48
0.62
0.67
0.42
0.06
-0.05
0.21
1.14

DEVIATION
AT

READING
[%]

0.28
0.47
0.59
0.90
1.I1
0.82
0.15

-0.16
1.11

11.30

DEVIATION
OF

FULL SCALE
[%1

0.31
0.48
0.56
0.73
0.79
0.49
0.07

-0.05
0.24
1.34

AVERAGE DEVIATION ACROSS THE RANGE AT READING: 1.69 0.51

INSTRUMENT ACCURACY: 4.0 % of full scale = 0.120 SCFM = 3.40 SLPM

This is to certify~ that F&J Speciafty Products in Ocala, Florida, has on this date certified Digital Instrument
model # DF-75L-BL-AC serial # 11110 to be within the instrument accuracy specified above. The Reference
Flow Meter Device bears letters of certifi cation traceable to the National Institute of Standards and
Technology.

CALIBRA&TED BY: • • J • QUALITY ASSURANCE:



Crow Butte R ~eSO •eeS . -. . .. ............. ......... .::-- c::::_.7- - - ---: -..... .... ... .

MAR- 2

;N~etwortcka:o L
Pate,. _!1/101.2011 . ... .. .

*..8ampler lID;.. DF-75L-BL-AC

Serial #: 1"10

- Notes on instrumient as-_ouniL .....

•SetS mpl~er-Flow -i Indlcate-d-Flow 1a ~ • . ... ..a o eviaion <3.0 LPM

__ 0_. .. .._ 68 _.80 .. .8.90 _ 0.20 .. . .. ... .. rE.S -

20 1"99 . . .. 21 - .10 -E

Digital Flow# Meter Low Volume Series Acceptable Deviation =4% of Full Scale (3.0 LPMV)

Notesk comrment:



CERT~DCATEF&J SPECIALTY PRODUCTS, iNC.CER~n ICATIE 404 Cypress Rao-d
(OF Ocala, FL 34472 CALC57

352-680-11773CAUgBRATIIONI 352--801454 3I1iOi11

MAR- 2

MODEL #: DF-75L-BL-AC SERIAL #: 1110

REFERENCE INSTRUMENT:
REFERENCE SERIAL #:

REFERENCE CALIBRATED:

CD-8;12V.2-1 -o
3551

05/15/2012

CALIBRATION DATE:.
RECALIBRATION DATE:

5_31__2012

INSTRUMENT ACCURACY AT FULL SCALE: +1- 4%

[X] AS RECEIVED [1] VERIFIED

DEVICE
UNDER TEST

FLOW

REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READING

1
2
3
4
5
6
7
8
9
10

[SCFM]
2.003
2.000
1.871
1.739
1.528
1.387
1.184
1.040
0.698
0.501

[SLPM]
56.73

,56.7

53.00

49.25

43.28

39.30

33.54

29.47

19.78

14.20

[SCFM]
2.004

1.998

1.882

1 .749

1.536

1.382

1.160

0.995

0.670

0.523

[SLPM]
56.76

56.59
53.32

49.55

43.52

39.16

32.85

28.18

18.99

14.80

[SCFM]
-0.001

0.003

-0.012

--0.011

-0.008

0.005

0.025

0.045

0.028

-0.021

[SLPM]
-0.03

0.08

-0.33

-0.30

-0.24

0.14

0.70

1.29

0.79

-0.61

ACCURACY
AS % of

RDG. F.S.

[%] [%]
-0.05 -0.03

0.13 0.10

-0.61 -0.44

-0.61 -0.40

-0.55 -0.32

0.35 0.18

2.12 0.93

4.56 1.71

4.15 1.05

-4.10 -0.81

PASSIFAIL

P

P

P

P

P

P

P

P

P

P

AVERAGE DEVIATIQIN ACROSS THE RANGE AT READING:

This is to certify that the instrument indicated on this certificate to be

0.60

vnithin the instrument accuracy specified above. The Reference Device
bears letters of certification traceable to the National Institute of

Standards and Technology (NIST).

CALUBRA"TED B•Y"' " /'; "' INSPECTED ___________"_________";;:

------- ~--~ - ~.--

404 C•as R-,•ad, Ocala, FL 34472 - Tet 352-880-11t77 - Fax: 352-680--1,54 - WreN: vwww.fjspecialtycom



:• , -•-, - F&J SPECIALTY PRODUCTS, INCoCERThVCATT'1[ P0 Box 2888t

•• C)•• ii!' • '<• •Ocala, Florida 34478-2888 ']

CAJL13JkA']I]1O~N ' ]•Fax: (352) 680-1454 i
,•! ~Email: fandj@•specialty.com ii

MORO -• ---• ' Internet: www.fjspecialty.com i

MAR- 2

CALIBRATED INSTRUMENT: DIIGETAL, AMR SA1V'iP1L1E
P.O. NUMBER: 239367 CUSTOMER: CROW BU'ITE RESOURCES
MODEL #: DF-75L-BL-AC SERIAL #: 11491
SENSOR RANGE: 0.500 to 3.000 SCFM = 14.16 to 84.95 SLPM

REFERENCE SERIAL #: 13277, 0-140 SLPM CALIBRATION DATE: Mar 14, 2012
LOKAL VERSION: V2.18 (B15144) RECAL DUE DATE: Mar 14, 2013

BAROMETRIC P:
TEMPERATURE:

30.17 InHg = 766.3 mml-g
71.8 OF = 22.1 °C

CORRECTED TO:
CORRECTED TO:

29.92 Inl~g = 760.0 mmHg
77.0 °F = 25.0 °C

(X) NEW UNIT

DIGITAL
INSTUMENT

FLOW
[SCFM] [SLPM]

( )CALIBRATION AS FOUND ( )RE-CALIBRATION REFERENCE

0REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READINGS

2
3
4
5
6
7
8

9
10

3.255
3.028
2.827
2.451
2.129
1.814
1.402
0.998
0.652
0.425

92.16
85.74
80.05
69.40
60.29
51.38
39.71
28.25
18.47
12.04

[ SCFM ]
3.245
•3.036
2.805
2.444
2.134
1.798
1.367
0.990
0.660
0.3 60

[ SLPM ]
91.90
85.97
79.43
69.20
60.43
50.90 .:
38.70
28.03
18.70
10;20

[ SCFM ]
0.009

-0.008
0.022
0.007
-0.005
0.017
0.036
0.008

-0.008
0.065

[ SLPM ]
•0.26
-0.23
0.62
0.20

-0.15
0.48
1.01
0.22
-0.23
1.84

DEVIATION
AT

READING
[%]
0.29
-0.27
0.77
0.29
-0.24
0.93
2.54
0.77

-1224
15.31

DEVIATION
AT READING
(FULL SCALE)

[%]
0.31

-0.27
0.73
0.24
-0.17
0.56
1.19
0.26
-0.27
2.17

AVERAGE DEVIATION ACROSS THE RANGE AT READING: 2.55 0.62

INSTRUMENT ACCURACY: 4.0 % of flul scale =0.120 SCFM =3.40 SLPM

This is to certify that F&J Specialty Products in Ocala, Florida, has on this date 'certified Digital Instrument
model # DF-75L-BL-AC serial #l 11491 to be within the instfrument accuracy specified above. The
Reference Flow Meter Device bear's letters of certifi cation traceable to the National Institute of Standards
and Technology.

CALIBRATED BY: _,QALIY.ASURNC. 5,: •,•:-..'."" • ....Quarry ASS CE:



F&J SPEC•AL'TY PRODUCTS, DNC.CtERT~ F CATIE 404 Cypress oa

OF• Ocala, FL 34472 CALO5T
352-680-li1773CALOBRATION 32-880-144 3lJO

MAR,- 2

MOLEL #: DF-75L.-I3L-AC SIERAL #:. 11491

REFERENCE •NSTRUI'AENT:
REFERENCE SERIAL #:
REFERENCE CALIBRATED:

CD--812V.2-l-o
3551
05115120t2

CALIBRATION DATE:
RECALIBRATION DATE:

8_1_.2012

INSTRUW•I'_3T ACCURACY AT IFULL SCALE: +1-4%

[X]J AS RECEIVED [ ]VERIFIED

DE~tCE
UNDER TEST

FLOW

[SCFIV] [SLPM]

R-EFERENCE
INSTrRUhdIENT

FLOW

DEVIATION
AT

READING

ACCURACY
AS %of

'1
2
3

.4
5
6
7
8
9
10

2.278
2.123

1.940

1.884

1.852

1.732

1.83-2

1.392

1.080

0.705

84.53
60.14
54.96
53.38
52.46
49.06
47.093
39.43
30.03
19.96

[SCFM]
2.249

2.125

1.972

1.917

1.884

1.755

1.681

I.021

O0707

tSLPM•]
83.71
80.20
55.87
54.31
53.38
49.73
47.63
38.49
28.92
20.04

[SCFM]
0.029

--0.002

-0.032

-0.033
-0.032

-0,023

-0.019

0.033

0.039

-0.003

[SLPMI
0.83

-0.08

-0.91
-0.93

-0.92

-0.68

-0.54

0.94

1.10

-0.08

RDG.
[%]
1.30

-0.,0

-1.63

-1.71

-1.72

-1.33

-1.13

2.44

3.81

-0.38

F.S.

1.10

-0.08

-1.21

-1.24

-1.22.

--0.88

--0.72

1.25
1.47

--0.10

PASS/F:AIL

P
P
P
P

P
P
P
P
P

AVERAGE DEVIATIOIN ACROSS THE RANGE AT READING:

This is to certifyl that the •nstruirent indicated on this certificate to be

witin th Instnument accuracyspecified above. The Reference Device-

bears letters of osi-tifloation traceable to the National Institute of"

Standard and Technology (NIST).

0.93

CALIBRATED 0 INSPECTED BY'.

-Ca•Jba•- 5c "@,?e ai• E p~me• pd• b F&J SPECIALTY PRODUCTS, INC.

404 • R[i1 O•d, FL 34472- T•: 352-6•O-1 •T7"- Fant 352-880-1454 -•VWVw. vt'fspecla~tV.com



F&J SPECIALTY PRODUJCTS, IINC.
CER1FDF CATE 404 Cypress Road

OF• Ocala, FL 34472 CALO5T

CALIBRA dTION 32-680-1177
.352-880-14454 3/I 5J2011

MAR- 2

MODEL #:

REFERENCE INSTRUIMENT:

REFERENCE SERIAL #:

REFERENCE CALIBRATED:

•F-75L=i3L=AC

CD-8.12V.2-1 -0

3551

051151201t2

SERIIAL #:

CALIBRATION DATE:

RECALIBRATION DATE:

111i14

8_2_2012

INSTUME•" ACCURACY AT FULL SCALE: +1- 4%

I AS RECEIVED [I]VERIFIED

I
2

3

4

5

6

7

8

9

10

DEVICE
UNDER TEST

FLOW

[SCFM] [SLPM]

2.166 61.37

2.043 57,87

•1.938 54.91

1.801 51.03

1.737 49.19

1.664 47.14

1.397 39.58

1.056 29.91

0.715 20.26

REFERENCE
INSTRUM•ENT

FLOW

DEVIATION
AT

READING

[SCFM]
2.181

2.070

1.986

1.903

1.833

1.777

1.698

1.412

1.033

0.708

[SLPMI
61.78
58.64
55.70
53.91
51.93

•50.35
48.11
39.99

29.26
20.07

[SCFM]
-0.014

-0.027

-0.028

-0.034

-0.032

-0.041

-0,034

-0.014

0.023

0.007

[SLPM]
-0.41
-0.77
-0.79
-0.98
-0.91
-1.15
-0.97
-0.41
0.85
0.20

RDG,
[%]
--0.66

-1.31

-1.41

-1.77

-1.75

-2.29

-2.03

-1.02

2.22

0.98

F.S.

-0.55

-1.02

-1.05

-1.27

-1.21

-1.54

-1.30

-0.54

0.87

0,26

PASSIFA•L

P

P

P

P

P

P

P

P

P

ACCURACY
AS % of

AVERAGE DEVIATlOIN ACROSS THE RANGE AT READING:

qThis is to certify that the instruet indicated on this certificate to be

within fl• instrument accuracy specified above. The Reference Device

bears letters of certifcation traceable to the National Institute of

Standards and Technology (NIST).

0.98

CALIBRATED BY__
INS EC E B' _.-......

Ca!bmi•,85GfrY:l' •-d E~rp .,,en ,,,i •,,•-. -P-Il PRODCTS INC. •

404 C•'#•s Rs Q c•ai~, FL. 34472 -Te: 352-580-1 177 - Fate 3524380-1454 - WPW•:wwwc•f s pe ciak'y.com



CERTDCATE F&j SPECIALTY PRODUCTS, DNC.
CERT ICATE 404 Cypress Road
OF . ocala, FL 34472 0ALo57

352-650-1177 3

C A R A T~~ O ~ 352-680 -14 4 2II O

• ? ...... .. . . . ............. . ..

MODEL #: EDF-75L°3L-AC SERBAL #: 11114

REFERENCE UNSTRUI•ENT:
REFERENCE SERIAL #:

REFERENCE CALIBRATED:

CD-8.12V.2-1 -0
3551
051i1512012

CALUBRATION DATE:
RECALIBRATION DATE:

10_15_2012

INST"RUMEIMT ACCURACY AT FULL SCALE: +/-4%

[X'1 AS RECEIVD S] VERIFIED

DEVICE
UNDER TEST

FLOW

REFERENCE
iNSTRUtifENT

FLOW

DEVIATION
AT

READING

1
2

3

4

5

6

7

8

9

10

[SCFM]
2.287
2.082
I.936
1 .875
1.800
11.734
1.593
1.393
1 .047
0.704

[SLPM]
64.22

58.98

54.85

.53.13
50.99

49.12

45.14

39.46

29.67

19.93

LSCFt•~
2.284

2.098

1.9.£34

1.90,4

1.830

1 .768

1.6"22
1.4-01

1.022

0.688

[SLPMI
84_13

59.43

55.64

53.94

51.85

50.04.

45.96

39.68

28.95

19.50

[SCFM]
0.003

-0.016

--0.028

-0.029

-0.030
-0.032

-0.029

-0.008

0.025

0.015

[SLPM]
0.09

-0.46

-0.79

-0.81
-0.86

-0.92

-0.82

-0.22

0.72

0.43

ACCURACY
AS %of

RDG_ F.S.

[%] [1%]
0.14 0.12

-0.77 -0.81

-1.41 -1.05

-1 .51 -1.09

-1.66 -1.15

-1.83 -1.2:2

-1.79 -1.10

-0.55 -0.29

2.47 0.95

2.22 0.58

PASS1FAIL

P

P

P

P

P

P

P

P

P

P

AVERAGE DEVIATIQIN ACROSS THE RANGE AT READING:

This is te certify that the instrument Rndlcated on this oertlfcate to be

,•4hin the instrument accuracy specified above. The Reference Device

bea<rs le-t-rs of certificaton trcable to the National Institute of

Stendard and Technology, (MIST).

CALIBRATED • .. , lNSPECTED'BY.

0.82

,--. •,"• •1.•

m\,
- ~i&~~L JSL~ii -.

-a " -e•m P O UC S IN... .... --- -. .•.' , : "

404 C•p~ Ree-. OcA, FL 3L3472 - T¢4:35245-6811'77 - Faro 352-880-1454 - WV•: wwi.•.eoialty.comn



.....CERTI.IKTCATE

MVQ003RoD1

F&J SPEIAT RODUCTS9 IINC.

Ocal, ]Florida 34478-2•88
Tel: (352) 680-1177 ° (352) 688-1178

Fax: (352) 688-1454
Email: fandj~f.jspecialt~y~com
Internet: WW~fjspecdialty,.ern

.... ie
I"

i.
i,

1

i

The Nucleus of Quality Air Monitoring Programs

MAR-3

CALIBRATED INSTRUMENT. DIGgTAL A•R gANLPLNR
P.O. NUMBER:
MODEL #:
SENSOR RANGE:

2379996
DF-75L-BL-AC
0.500 to 3.000 SCFM

CUSTOMER: INTER-MOUNTAIN LABS
SERIAL#: 11111
= 14.16 to 84.95 SLPM

CALIBRATION DATE: Mar 09, 2011
RECAL DUE DATE: Mar 09, 2012

REFERENCE SERIAL #: 13277, 0-140 SLPM
LOKAL VERSION: V2.18 (B315 144)

[-.

i

}
! •

BAROMETRIC P:
TEMPERATURE:

29.77 InI~g = 756.2 mmHg
72.9°F =.22.7 0C

CORRECTED TO:
CORRECTED TO:

29.92 InHg = 760.0 mmilg
77.0 CF =25.0 0C

(X) NEW UNIT ( )CALIBR.ATION AS FOUND ( )RE-CALIBRATION REFERENCE

DIGITAL
INSTUMENT

FLOW
[SCFM] [SLPM]I

REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READINGS

1
2
3
4
5
6
7
8
9
10

3.217
3.0 19
2.797
2.447
2.122
1.805
1.364
0.971
0.653
0.332

91.10
85.48
79.20
69.30
60.10
51.11
38.62
27.50
18.49
9.41

[ SCFM ]I
3.257
3.042
2.810
2.443
2.108
1.794
1.356
0.968
0.660
0.357

[ SLPM ]
92.23
86.13
79.57
69.17
59.70
50.80
38.40
27.40
18.70
10.10

[ SCFM ]
-0.040
-0.023
-0.013
0.005
0.014
0.011
0.008
0.004

-0.007
-0.024

[ SLPM ]
-1.14
-0.65
-0.37
0.13
0.40
0.31
0.22
0.10

-0.21
-0.69

DEVIATION
AT

READING

[%]
-1.23
-0.76
-0.46
0.19
0.66
0.61
0.56
0.38

-1.12
-6.84

DEVIATION-
OF

FULL SCALE

[%]
-1.34
-0.77
-0.43
0.16
0.47
0.37
0.25
0.12

-0.25
-0.81

AVERAGE DEVIATION ACROSS THlE RANGE AT READING: 1.28 0.50

INSTRUMENT ACCURACY: 4.0 %of full scale= 0.120SCFM= 3.408SLPM

This is to certify that F&.J Specialty Products in Ocala, Florida, has on this date certified Digital Instrument
model # DF-75L-BL-AC serial # 11111 to be within the instrument accuracy specified above. The Reference
Flow Meter Device bears letters of certifi cation traceable to the National Institute of Standarrds and
Technology.

CALIBRATED BY:•~----- .. QUALITY ASSURANCE:



.Crow Butte Resources. , _.... _• _ ... .:. ... ......

O•ALIIAIIIRTO

MAR -3~LI!LA

Network: .!£,lan-dI3Cmw

Slampler ID; ... DF-75L:-L-AC........ . ..

•erviced bi. R. :Grantham -...1 ::

Serial ~ _•1.11

Notes on instrument a• Tcwm: -

Set Semple•'Fl•,v)! mih e~Flb•"- A-'i-FI-..... DiViiaiin ....... D- d~'iat~io <-OTI-Pt

.].:.]ETI - -]'•] Q[-."Q•9 t ......... -.b - . - •ti
... ...... = " . .. -6.0 ..... .. ... : -- -- ... .. "-- ... Y Es . .

....-- 3_ .......... . 39.4-0 37.. 2 .00 . 2.00 :._ ..... . - YES ...

Digital Flow Meter Low: Volume Series Acceptable Deviation =4%l of Full Scale (3.0 LPM)

Notes, co~m rins: - - -. L- Z ~-- -----

Very slowt to Reach Set Fto - - -- - - - -- -



F&J SPECIIALTY PRODUCTS, gNC.CERTDHFCATIE 404 Cypress Road

OIF Ocala, FL 34472 CALO57

CABAIN 352.-680-1177 3
CA~IRT ~352-680-1454 3/1 .5120 1

MAR- 3

MODEL 4#: DF-75L-BL-AC SERIAL #: I1H1

REFERENCE INtSTRUMENT:
REFERENCE SERIAL #:

REFERENCE CALIBRATED:

CD-8.12V.2-1-0
3551
05/t15/20t2

CALIBRATION DATE:
RECALIBRATION DATE:

~&12

INSTRUMtENT ACCURACY AT FULL SCALE: +1- 4%

IX] AS RECEIVED [ ]VERIFIlED

DEVICE
UNDER TEST

FLOW

REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READING

ACCURACY
AS % of

1
2

3

4

5

6

7

8

9

10

[SCFM]
1.997

1.994

1.872

1.733

1.526
1.389

1.183

1.045

0.707

0.505

[SLPM]
56.58

56.50

53.04

49.10

43.24

39.34

33.51

29.59

20.02

14.32

[SCFM]
2.006

2.000

1.880

1.736

1.523

1.365

1.127

0,975

0.653

0.522

[SLPM]
56.81

56.85

53.27
49.19

43.15

38.66

31.93

27.8•3

18.49

14.78

[SCFM]
-0.008

-0.005

-0.008

-0.003

0.003

0.024

0.056

0.069

0.054

-0.016

[SLPM]
-0.23

-0.15

-0.22

-0.09

0.09

0.68

1.58

1.97

1.53

-0.46

RDG.
[%]
-0.41

-0.27

-0.42
-0.18

0.20

1.78

4.95

7.12

8.26

-3.09

F.S.

-0.31
-0.20

-0.30
.-0.12

0.12

0.91

2.11

2.62

2.04

-0.61

PASS/FAIL

P

P

P

p

p

P

P

P

P

P.

AVERAGE DEVIATIOIN ACROSS THE RANGE AT READING:

This is to certify that the instrument indicated on this certificate to be

within the instrument accuJracy specified above. The Reference Device

bears letters of certification traceable to the National Institute of

Standards and Technology (NIST).

0.93

CAUi•RATED•.•"--•" " : ';' '/"" ..... INSPECTED:••-•" ' ' •' "• :'" •= " " " • :'

404 C!/reas Roa•d, Ocala, FL3,4472- Ta: 352-80-117? - Fax: 352-860-1 454 -WVWW: www.flspeclaltvt.com



CIETOFICAE L&J SPIECD]ALTY PRODUCTS, ItC.
CI404 CFpCAss Road
CF Ocala, FL 34472

CAL 352-680-1177

MAR -3

MODEL #: DF-75L-BL-AC SERIAL #: 11111

REFERENCE RNSTRU•EMT.
REFERE•YCE SERIAL #:
REFERENCE CALIBRATED:

CD-•8.12V.2-1 -O
3551

0:5t15/2O)12

CALIBRATION DATE:
RECALRBRATION DATE:

IN T"RU•ENT• ACCURACY AT FULL SCALE: +1- 4%

[3XJ AS RECEIVED [I] VERIFIED

DEV•CE
UNDER TEST

FLOW

REFERENh~CE
!NSTPRU•ENT

FLOW

DEVIATION
AT

READING

ACCURACy
AS of

1
2
3
4
5
6
7
8
9
10

J[SCFI•
2.196
1.943
1.922
1.604
1.735
1.667
1.5.95
1.366
1.041
0.709

I•SLPM]
62.27
55..03
54.46
51.09
49.14
47.21
45.19
3,9.26
29.50
20.08

•SCF•
2,2.12

1.993
1.9"76

1.852

1 _779

1.697

1.609

1.357
0.989

[sLPM]
62.66

56.46

55.98

52.47

50.40

48.08

45.59

38.43

28.02

19.73

[SC FM]
-0.014

--0.050

-0.054

-0.049

-0.045

-0.031

-0.014

0.029

0.052

0.013

[SLPMJ
-0.39

-1.43

-1.53

-1.38

-1.27

-0.87

-0.41

0.83

1 .46
0.36

RDG.
[%]
-0.62

-2.53

-2.73

-2.63

-2.51

-1.81

-0.89

2.16

5.28

1.81

F.S.

-08.52

-2.04

-1.84

.-1.16

-0.54

1.11
1.97

0.48

PASSIFAIL

P
P
P
P
P
P
P
P
P
P

AV•EAGIE DEV•1TIOIN ACROSS THE RANGE AT READING: 1.33

CALIIBRA-IED B~Y:_ -•
r7

INSPECTED.B

......... " :r--• • • "- •"•._: .... &JSPECIALTY-- - . .PRODUCTS, .INC. -- "=-•.:- _. - "?
4C-5 • R• O•., FL" 334472-LTe•k 3•24-I 17T - Fanr 352-SaD-i 454 - WIFUW: w.Ffspcaity.c•m



F&J SPEECIALTPY PRODUCTS, •NC.CERTI FDCATE 404 Cypress Road

OF Ocala, FL 34472 CALO5e7

352.-680-1 177 3.CALQ IRATDON 32-680-14543i5a

M/ODEL #:

REFERENCE INSTRU•EN'

REFERENCE SERIAL #:.
REFERENCE CALIBRA'TEt

DF=75L-BL-AC

F-: CD-8.12V.2-1-0

3551
3: 0511512012

CALIBRATiON DATE: 8_31_2012
RECALIBRATION DATE: 081311"2013

INSTRUWMENT ACCURACY AT FULL SCALE: +/- 4%

[24] AS RECEIVED' [ ] VERIFIED

1
2
3
4
5
6
7
8
9
10

DEVICE
UN~DER TEST

FLOW
[SCFE•~ ISLPMJ.
2.572 72.86

2.313 65.51
2.083 59,01
1.884 53.38
1.803 51.07
1.745 49.43
166•:5 47.16
1.393 39.47
1.051 29.76
0.705 19.96

REFERENCE
INST" J•ENT

FLOW

[SCF•J
2.544
2.295

2.090
1.207
1.828
1.772
1.69,4
1.402
1.023
0.682

[SLPM]
72.08
65.01
59.21
54.03
51.79
50.21
48.00

39.71
28.98
19.33

[SCFM]
0.028
0.018

-0.007
-0.023
-0.025

-0.027
-0.030

-0.008
0.028
0.022_

[SLP•I~]
0.81
0.50

-0.19
-0.65
-0.72
-0.78
-0.84
-0.24
0.78
0.63

DEVIATION
AT

READING

AC C URACY
AS % of

RDG. F.S.

1%] t
1.12 1.08
0.78 0.67

-0.32 -0.26

-1.19 -0.86
-1.39 -0.98
-1.55 -1.03

-- 1.75 -1.'12
-0.60 -0.32
2.69 1.04
3.26 0.84.

PASS1FAIL

P
P
P
P
P
P
P

P
P
P

0

AVERAGE DEVIATlOIN ACROSS THE RANGE AT READING:

This is to certif that the instrument indicated on this certificate to be
within Ih instrument accuracy specified above. The Reference Device
bears letters of certification traceable to the National Institute of
Stand~ards and Technology (NIST).

0.62

INSPECTED BY:
C~ALIBRA•TED BY:

*'~

Ca•h~5 So&•v•e arid Eqt~pm'Ir• y&J• SPECtAIT' PRODUCTS, INC.
404 •s Rrzad, Ocala, FL 34472 - TeJ: 352-680-1177 - Fax: 352-680-1454 - WIWrW: w%•.fs pecialty.co m



F&J SPEC•AL"TY PRODUCTS, iNC.CIERTU FCATE 404 CpesRoad

OF" Ocala, FL 34472 .07
352-680-1177CALIBRATION 52601454

MAR- 3

MODEL #: DF=75L~-BL-AC SERIAL #: 1110

REFEREP-NCE I}NSTRUMEN'iT:
REFERENCE SERIAL #:

REFERENCE CALIBRATED:

CD-8.12V.2-1 -O

05115t2012

CALIBRATION DATE:
RECALIBRATION DATE:

10/11/2012

INSTRUM•ENT. ACCURACY AT FULL SCALE: +1- 4%

[XJ] AS RECEIVED [ ] VERIFIED

DIEVICE
UiNDER -TEST

FLOW

REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READING

ACCURACY
AS % of

I
2

3

4

5

6

7

8

9

10

ISCFM]
2.364

2_085
1.940

1.869

1.800
1.734

1.594

1.398

1.071

0.709

[SLPMl]
66.97
59.06

54.95
52.94

50.98

49.12

45.16

39.59

30.33

20.09

[SCFMJ
2.350

2-097

1.966

1.898

1.834

1.763

1.614

1 .4-03

1.045

0.704

[SLPM]
66.57

59.40

55.70

53.77

51.96
49.95

45.74

39.74

28.80

19.95

[SCFMIv
0.014

-.0.012

-0.026

-0.029

-0.035
-0.029

--0.020

-0.005

0.026
0.005

[SLPM~]
0.40

-0.34

-0.75

--0.83
-0.98

--0.83

-0.58

-0.14

0.72

0.14

RDG.
[%]
0.60

--0.58

-1.34

-1.55

-1.89

-1.67

-1.26

-0.36

2.45

0.70

F.S.

0.54

-0.48

-1.11

-1.31

-1.11

-0.77

.-0.19

0.97

0.19

PASSIFAIL

P

P

P

P

P

P

P

P

P

AVERAGE DEVIATIOIN ACROSS THE RANGE AT READING: 0.76

This is to certify/ that the instrument indicated on this certificate to be
•ithin th instrument accuracy specified above. The Reference Device

bears letters of certification traeable to the National Institute of

St.andards, and Technologyj (MIST).

CALIBATED BY:. INSPECTED ___

,~-- ~ ......................, .
- ..-.-.- ,.-.,-------- -..--..- i..---~-.-.±..-----.-.-....--.;-. --.-.--- S.

404 C • •1 O•za, FL 34412- Tr• 352-680-1177/ - F~ 352-080-1454 -WWANW: w,,.•:p dIt[y.cor



CERT UCATE404 Cypres s Road
OF ocala, FL347 AJ7

352-680-1177
CALDIBRATDON 352-680-1454 3I15i20O1]

MAR - 3

FVODEL #: DF-75L-BL-AC SERIAL #: 1112

REFERENCE INSTRUMENT:
REFERENCE SERIAL #:

REFERENCE CALIBRATED:

CD-8. 12V.2-1 -O
3551
05/15/2012

CALIBRATION DATE:
RECALIBRATION DATE•

5_31._2012

INSTRUMENT ACCURACY AT FULL SCALE'• .+.- 4%

IX] AS RECEIVED [1] VERIFIED

DEVICE
UNDER TEST

FLOW

[SCFMt][SPM

2 1.905 53.98

3 1.867 52.88

4 1.738 49.22

5 1 .527 43.27

6 1.386 39,25

7 1.163 33.51

8 1.046 29.63

9 0.710 20.11

10 0.502 14_21

REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READING

[SCFIM]
1.909

1.906

1.869

1.740

1.522,

1.361

1.137

0.980

0.654

0.515

[SLPMI
54.08

53.99

52.96

49.30

43.13

38.55

32.21

27.76

18.52

14.58

[SCFM]
0.000

-0.001

-0.003

-0.003

0.005

0.025

0.046

0.066

0.056

-0.013

[SLPM]
-0.01
-0.01
-0.08
-0.08

0.14
0.70
,1.30
1.86
1.59

-0.37

ACCURACY
AS %of

RDG. FS.

[% 1%1
-0.01 -0.01

-0.03 -0.02

-0.15 -0.10

-0.16 -0.10

0.33 0.19

1.83 0.94

4.04 1.73

8.72 2.49

8.60 2.12

-2.56 -0.50

PASS/FAIL

P
P

P

P

P

P

P

P

P

P

AVERAGE DEVIAT"IOIN ACROSS THE RANGE AT READING:

T-his is to oarlify that the instrument indicated on this certificate to be

within the instrument accuracy specified above. The Reference Device

bears letters of certification traceable to the National Institute of

Standards and Technology (MIST).

0.82

CAL•IBRATED BY;__________ INSPECTED .._____________

" • :' i_ " ,'__ 2• ', k..i,.-- -

-- "Ca2•:>ta 8oftw•,e r ...... and• Equiprm••-... - -- :=leeitt ........ b&S ._i iPCIALTrV.. PRODUCTS,' INC. '' :<!-•'";

404- C• Ro~d, O3cala, FL 34472 - Tee: 352-.80• 1177 - Fax: 352-080-1454 - WWL(f: wwt,•.fspecialty.com



F&J SPEC•ALTY PRODUCTS, INC.CERTIFCATE 404 Cypres Road
) Ocala, FL 34472 cALO67

352-680-1177CAL[ BIRATI1ON

MODEL #: D~-75L-BL-AC SERDAL #: 1112

REFERENCE INSTRUMENT:
REFERENCE SERIAL #:
REFERENCE CALIBRATED:

CD-8.12V.2-1 -o
3551
05/15/2012

CALIBRATION DATE:
RECALIBRATION DATE:

8 1_2012

INSTRUMENT ACCURACY AT FULL SCALE: +/- 4%

[PjAS RECEIVED [ ]VERIFIED

I
2
3
4
5
8
7
8
9
10

DEVICE
UNDER-P TEST

FLOW

[SCFMI [SLPN•]

2.317 65.83

2.083 59.01

1.941 54.98

1,874 53.08

1.803 51.08

1.736 49.19

1 .661 47.06

1 .387 39.28

1.041t 29.50
0.703 19.92

REFERENCE
iNS'•-UI•ENT

FLOW

[SCFM]
2.323

2.092

1.956

1 .893
1.821

1.760

1.677
1.367

0.989
0.656

[SLPM]
85.80

59.26

55.41
53,63

51.59

49.87
47.52

38.72

28.02

18.59

[SGFM]
-0.008
-0.009
-0.015
-0.019
-0.018
-0.024
-0.018

0.020
0.052
0.047

[SLPM]
-01t7
-0.28
-0.44
-0.55
-0.51
-0.88
-0.46
0.58
1.48
1.33

DEVIATION
AT

READING

ACCURACY
AS of

RDG. F.S.

[%] [%
-0.26 -0.23
-0.44 .-0.34.

-0.79 -0.58

-1.03 -0.73

-0.99 -0O.68
-1.37 -0.91
-0.96 -0.61

1.48 0.75

5.28 1.97

7.15 1.77

PASS/FAIL

P
P
P
P
P
P
P
P
P
P

AVERAGE DEVIATIQIN ACROSS THE RANGE AT READING:
This is to certify that the instrument indicated on this certificate to be
weithn the instrumnent accuracy specifie above. The Reference Device
beastisifters of certification traceable to the National Institute of
Standeds and Technology (NIST).

0.86

4

~ INSPECTEDB~ ~

-€b•"fr a8z' and EqLar ' bj'F&J .SPECIALTY" PRODUCTS, INC. •



........ ¶E - - F- CATh

CALE•T•©AIH

MQO@3R01

IF&J 1FJC1LALTY IPRODUCT$9 1IC.

Geala, F•o~-i/a 34478-2888
Tel: (352) 680)-1177 o(35i2) 68@)-178

Fax: (352) 680-1454
Email: fandj@if.speciasht.com
intemnet:' www.i•spe~isilty.com

The Nucleus of Quality Air Monitoring Programs

MAR-4

CALIBRATED INSTRUMENT: DIIGIITAL AMR SAMUPLIER
P.O. NUMBER:
MODEL #:
SENSOR RANGE:

2379996
DF-75L-BL-AC

0.500 to 3.000 SCEM

CUSTOMER: INTER-MOUNTAIN LABS
SERlAL#: 11115
= 14.16 to 84.95 SLPM

CALIBRATION DATE: Mar 09, 2011
RECAL DUE DATE: Mar 09, 2012

REFERENCE SERIAL #: 13277, 0-140 SLPM
LOKAL VERSION: V2.18 (B15144)

I."

TEMPERATURE:

(X) i.n•W tmrT

29.80 InHg =756.9 nmmHg
72.2 0F = 22.3 0C

CORRECTED TO:
CORRECTED TO:

29.92 In~g = 760.0 mnalg
77.0OT = 25.0 °C

( )CALIBRATION AS FOUND ( )RE-CALIBR•ATION REFERENCE

DIGITAL
INSTUMENT

FLOW

REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READINGS

DEVIATION
AT

READING

1
2
3
4
5
6
7
.8
9
~10

[ SCFM ] [ SLPMI] [ SCFM ]
3.244 91.87 3.280
3.037 86.00 3.055
2.799 79.27 2.802
2.458 69.59 2.447
2.128 60.27 2.112
1.818 51.47 !.794

[ SL]PM ]i
92.87
86.50
79.33
69.30
59.80
50.80
38.70
28.00
18.70
10.20

•-0.035
-0.018
-0.002
0.010
0.016
0.024
0.016
0.008
0.008
0.003

-1.00
-0.50
-0.07
0.29
0.47
0.67
0.46
0.23
0.22
0.07

1.383
0.997
0.668
0.363

[ SCFM ] [ SLPM ] [ % ]

39.16
28.23
18.92
10.27

-1.07
-0.58
-0.08
0.42
0.78
1.32
1.19
0.83
1.20
0.69

0.82

DEVIATION
OF

FULL SCALE

[%]
-1.17
-0.59
-0.08
0.35
0.55
0.79
0.54
0.27

*0.26
0.08

1.367
0.989
0.660
0.360

AVERAGE DEVIATION ACROSS THlE RANGE AT READING: 0.47
[.

i-
[

INSTRUMENT ACCURACY: 4.0 % of full scale =0.120 SCFM = 3.40 SLPM

This is to cert5ify that F&J Specialty Products in Ocala, Florida, has on this date certifiled Digital Instrument
model # DF- 75L-BL-AC serial # 11115 to be within the instrument accuracy specified above. The Reference
Flow Meter Device bears letters of certification traceable to the National Institute of Standards and
Technology.

CALIBRATED BY>e-~QUALITY ASSURANCE: • -,,



Crow Butt Resources

[F75L4I•L=,AG

M.AR.- 4

Network: ' Mrsai~di,.Crow ...

Date: 11/1012011

.Sampler iD:_ DF--75L- BLA -¢ ..... .-..... .

Notes on instirument as foiund:

"SeSiIt $mlFfIW indfidate•d FIO• Ata Fi-• R -•:.... D•-i-tiobi..... [Dev•iato-3.0 1PM•;

•~~~8• - •I. ... 7585 ........ . 0.40 ... Y... s . ....

.... 39 ...... ... 0. -• 3.. 6 .. 70-o 2.70o YES .. ..

30 2:• . .. .9.60 ... ,:. .27.60 -. 0: , EI

Digital Plow• Meer Low Volume Series Acceptable Deviation = 4% of Full Scale (3.0 LPM)

.Notes.: omanents; .........- - - - -O. n ./ .. .. . .. ..f_,f.._ o_ r dn a•gl n n .. .... .. .- -. . -- _'7- - --: :- :-...... . .. . . ... . . . . . .



F&J SPECIALTY PRODUCTS, iNC.CERT FHCATE 404 Cypress Road

OFocala, FL 34472 CAL~o57
352-680-11t773CALIBRAkTION 352-680-1454 - 3I15•Ol20

MODEL #: DF-75L-BL-AC SERIAL #:

REFERENCE INSTRUMENT:
REFERENCE SERIAL #:

REFERENCE CALIBRATED:

CD-8.12V.2-t -o
3551

0511512012

CALIBRATION DATE:
RECALIBRATION DATE:

5_31_ 2012

INSTRUMENT ACCURACY AT FULL SCALE: +1- 4%

[X] AS RECEIVED [ ] VERIFIED

DEVICE
UNDER TEST

FLOW

REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READING

ACCURACY
AS % of

1
2

3

4

5

6

7

8

9

10

[SCFM]
2.020
2.010
1.879
1.735
1.526
1.385
1.161
1.045
0.7t12
0.502

[SLPM]
57.22

56.94

53.23

49.16

43.23

39.23

33.47

29.60

20.16

14.22

[SCFMII
2.016

2..007

1.879

1.736

1.516

1 .370

1.125

0.975

0.659

0.522

[SLPMI
57.12

56.84

53.24

49.19

42.96

38.80

31 .87

27.63

18.66

14.78

[SCFM]
0.004

0.003

0.000

-0.001
0.010

0.015

0.0&5

0.070

0.053

-0.020

[SLPM]
0.10

0.10

-0.01

-0.03

0.27

0.44

1.80

•- 1.98

1.50

-0.58

RDG.
[%I
0.18

0.17

-0.01

-0.07

0.64.

1.12

5.01

7.16

8.04

-3.79

F.S.

0.13

0.13

-0.01
-0.04
0.38

0.58

2.13

2.64

2.00

-0.75

PASS/FAIL

P
p
P
P
P
p
P
P
P

AVERAGE DEVIATIOIN ACROSS THE RANGE AT READING:

T[his is to certify that the instrument indicated on this certificate to be

v,,ithin the instrument accuracy specified above. The Reference Device

bears letters of certif'ication traceable to the National ,Institute of

Standards end Technology (NIST).

0.88

CALIBRATED BY~
~-.-~--~ \

Cafbaa Sof•are and EquIprnaet p~oi~ded by.F&J SPECIALTY PRODUCTS, INC.
404 Cba Read, Ocala, FL 34472- -Te2: 352-680-1177 -Fax: 352-680-1 454 -WtWhW: www.tjspecialty.com



...... C-Bt-~ lT-htFfCA¶FE

CA1B!ATZON

1L'&5 S~PEC11MJTY ]PRODUCTS9 liNC.
....... .. PG Bbi~i 2•888:.....

Ocak, FVlorida 34478-2888
Tel: (352) 680-1177 o (352) 688-tt178

Fax: (352) 680-1454
Email: fand.]@f~speeialty.com
I~ntemet: WW~fjspe~da~ty.coxn

The Nucleus of Quality Air Monitoring Programs

MAR-4

CALIBRATED INSTRUMENT: DJ1L(Li
P.O. NUMBER: 239367
MODEL #: DF-75L-BL-AC
SENSOR RANGE: 0.500 to 3.000 SCEM

REIERENCE SERIAL #: 13277,0-140 SLPM
LOIKAL VERSION: V2.18 (B15144)

YTAL M]R SAliLEER
CUSTOMER: CROW BUTTE RESOURCES
SERALA•#: 11498
= 14.16 to 84.95 SLPM

CALIBRATION DATE: Mar 1 4, 2012
REGAL DUE DATE: Mar 14, 2013

TEMPERATURE:

(X) NEW UNIT

30.08 Inllg = 764.0 mml~g
70.5 °F = 21.4 °C

CORRECTED TO:
CORRECTED TO:

29.92 !n!-ig = 760.0 mmnHg
77.0 OF = 25.0 °C

( )CALIBRATION AS FOUND ( )RE-CALIBRATION REFERENCE

DIGITAL
INSTUMENT

FLOW

REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READINGS

DEVIATION DEVIATION

1
2
3
4
5
6
7
8
9
10

[ SCEM.]
3.267
3.048
2.837
2.445
2.139
1.820
1,401
0.983
0.627
0.384

[ SLPM ]
92.50
86.32
80.34
69.24
60.56

51.53
39.66
27.84
17.76
10.87

[ SCFM ]
3.271
3.063
2.822
2.45 1
2.154
1.8 15
1.384
1.003
0.671
0.364

[ SLPM ]
92.63
86.73
79.90
69.40
61.00
51.40
39.20
28.40
19.00
10.30

[ SCEM ]
-0.005
-0.015
0.015

-0.006
-0.015
0.005
0.016
-.0020

-0.044
0.020

[ SLPM]
-0.13
-0.41
0.44
-0.16
-0.44
0.13
0.46
-0.56
-1.24
0.57

AT
READING

[%]
-0.14
-0.48
0.55

-0.22
*-0.72

0.25
1.18

-1.95
-6.51
5.50

OF
FULL SCALE

[%J
-0.15
-0.49
0.51

-0.18
-0.52
0.15
0.55

-0.65
-1.46
0.67

AVERAGE DEVIATION ACROSS THE RANGE AT READING: 1.75 0.53

INSTRUMENT ACCURACY: 4.0 % of full scale =0.120 SCFM =3.40 SLPM

This is to certify' that F&J Specialty Products in Ocala, Florida, has on this date certified Digital Instrumentmodel # DF-75L-BL-AC serial # 11498 to be within the instrument accuracy specified above. The Reference
Flow Meter Device bears letters of certi/?cation traceable to the National Institute of Standards and
Technology.

C ALIBRATED BY:---.QUALITY ASSURANCE: '__-•



F&J SPECIALTY PRODUCTS, INC.
OERTDFHCATLE 4o4CyrsRoad

OF Ocala, FL 34472 CL5
CABAIOI 52-680-1177' 3 :i

35IRAIN2-60-1454 31S21

MAL•R - 4

MOD4EL #: IDF-75L-13-AC SEROAL #: 11498

REFERENCE INSTRUMENT:
REFERENCE SERIAL *1:
REFERENCE CALIBRATED:

CD-8.12V.2-1 -0
3551

0511512012

CALIBRATION DATE:
RECALIBRATION DATE:

+/- 4%

[ 1 VERIFIED

81112012

INSTRUMENT ACCURACY AT FULL SCALE:

IX] AS RECEIVED

DEVICE
UNDER TEST

FLOW

[SCFMJ [SLPMV]

REFERENCE
iNSTFRUMENT

FLOW

DEVIATION
AT

READING

ACCURACY
AS % of

2
'3
4
5

.6
'7
'8

10

2.378
2.075

1.938

1.5870

1.800

1.732

1.665

1.392

1.052

0.707'

67,35
58.79

54.90

52.99

50.99
49.08

47.18

39.44
29.79

20.03

[SCFMI
2.348

2_093

1.969

1.8<99

1.825

1.751

1.674

1.344

0.991

0.6389

[SLPM1]
66.51
59.29

55.78

53.80

51.79
49.61
47.43

38.07

28.08

19.53

[SCFM]
0.030

-0.018

-0.031

-0.029

-0.028

-0.019

-0.009

0.049

0.061

0.018

[SLPM]
0.85

-0.50
-0.88
-0.81
-0.81
-0.55
-0.26

1.38
1.72
0.50

RDG.

1.27

-0.85

-1.58

-1.51

-1.55

-1.11

-0.54

3.61

8.11

2.56

1.13

-0.67
-1.17

-1.09

-0.73

-0.34

1.83

2.29

0.67

PASSIFABL

P
P
P
P
P
P
P
P
P
P

AVERAG[E DEVIATIODN ACROSS THE RANGE AT READING:

This is to certify that the instrmen•t indicated on this certificate to be

within lb instrurment aocuracy specifed above. The Reference Device

bears lette-rs of certification tra-ceable to the National Institute of
Standeds and Technolo.•y (NIST).

1.10

INSPECTED •- ... ,..

C•b•'U ,•te •d E•'me •..d'] F&J SPECIALTY PRODUCTS, INC.



F&J SPECIALTY PRODUCTS, INC.

352-680-11773

li CAL RAT ON 352-680-1454 3115r2011

;LMAR-4

MOL)EL #: ~DF-75L-•L-AC SERIAL #: 11492

REFERENCE INSTRUM•ENT:
REFERENCE SERIAL #:

REFERENCE CALIBRATED:

CD-8.12V.24-i-
3551

0511451201 2

CALIBRATION DATE:
RECALIBRATION DATE:

81212012

INSTIRUM•EINTACCURACY AT FULL SCALE: +/- 4%

[X] AS RECEIVED [ ] VERIFIED

DEVICE
UNDER TEST

FLOW

REFERENCE
INSTRUMENT

FLOWN

DEVIATION
AT

READING

ACCURACY
AS % of

'2

.4

6

7

9

10

[SCFWI
2.291

2.084

1.,941

1.875

1.806

1t.733

1.663

1.389

1 .052

0.704

[ISLPM]
64.90

59.02

54.99

53.13

51.20

49.09

47.12

39.35

29.79

19.94

[SCFM•]
2.276

2,107

1.982

1.913

1.848

1.757

1i.679

1.354

1.003
0.698

[SLPM]
64.47

59.69

56.15

54.2O

52.36

49.78

47.58

36.35

28.42

19.78

[SCFMI
0.015

-0.023

-0.041

-0.038

-0.041

-0.024

-0.018

0.035

0.049

0.006

[SLPM]
0.43

-0.66

-1.16

-1 .07

-1.15
-0;69

-0.46

1.00

1.38

0.16

RDG.
[%]
0.67

-1.11

-2.07

-1.97

-2.20

-1.39

-0.96

2.60

4.84

0.80

F.S.

0.57

-0.69

-1.55

-1.42

-1.54

-0.92

-0.61

1.33

1.83

0.21

PASS/FAIL

P

P

P

P

P

p

P

P

P

P

AVERAGE DEVIATIOIN ACROSS THE RANGE AT READING~.

This ,•s to certfy that the instrument indicated on this certificate to be.

w ithin th instrument accuracy specified above. The Reference Device
bears letters of certification traceable to the National Institute of

Standard and Technology (NIST).

1.09

~7.CALIBRATED~_~~~

INSPECTED BY•___

404 C•x • O~a~a, FL 3447"2 -T• 352-ese-1•177 - Fax: 352-688-i 454 - W1NW: •,w'•,. fjsp ecfa Ibj.co



F&J SPECIALTY PRODUCTS, INC.
cmIERIFICATE 44Cypress Road

( Ocala, FL 34472 CAL057

CALI~ATO~352-880-11773352-680-1454 3/1-/2o-

=• • .-•'-.--"•;7-._..'L7 J7- - 7•.71 _ _3 _1. -_ 17_-• 1[ '"- "7-. . __L .. _ - .. ... . . . . . . . ' -4. ,

MOEEL #: DF-75L-IBL-AC

T: CD-8.12V.2-1-0

3551

•: 0511512012

SERIAL #: 1492

10_16..
REFEREN~CE INSTRUMEM
REFERPENCE SERIAL #f:

REFEREN~CE CALIBRATEE

CALIBRATION DATE:
RECALIBRATION DATE:-

!NSTRUMENT ACCURACY AT FULL SCALE: +1- 4%

[XC] AS RECEfIVED [ ] VERIFIED

1
2

3

4

5

6

7

8

9

10

DEVICE
U NDER TrEST

FLOW

ESCF•1 [SL£fl]
2.183 61.,83

1.955 55.38

1.884 53.36

1.803 51.07

1.731 49.04

1 .62 47.07

1.597 45.23

1.390 39.37

1.042 29.53

0.69 19.73

REFERENCE
INSTRU•ENT

FLOW

DEVIATION
AT

READING

ACCURACY
AS % of

[SCF•]
2_183

1.967

1.836

1._760

,.678

1.363

0.987

0.682

[SLPMI
61.84

56.29

54.31

52.02

49.87

47.55

45.45

38.60

27.96

19.33

[SCEM]
0.000

-0.032

-0.033

-0.033

-0.029

-.0.017

-0.008

0,027

0,055

0.014

[SLPM]
0.00

-0.91

-0.95

-0.95

-0.82

-0.47

-0.22

0.76

1.58

0.40

RDG.
[%1
-0.01

-1.61

-1.74

-1.82

-1.65

-1.00

-0.48

"1.97

5.59

2.04

F.S.
[%]
-0.01

-1.21

-1.26

-1.26

-1.10

-0.63

-0.29

i.a2

2.09

0.53

2o12

PASSIFIIL

P

P

P

P

P

P

P

AVERAGE DEVIATIQIN ACROSS THE RANGE AT READING:

This is to certify that the instnmerit indicated on this certificate to be

x-ithin the instrument accuracy specified above. The Reference Device

bears letters of certifcation tr"aceable to the National institute of

Stanard and• Technolo.£y (NtST).

0.94

C.lBRATED"i

INSPECTED ____________________

>~ ~

Saind Eqairpme:d bmj, F&J SPECIALTY PRODUCTS, INC.

404 • IR• Ocaka, FL 344.7',2 -Tc.,& 352.68O-1177 - Fa~w..352.880-14.54 -WWW: www.fjspecliaty.com



....... TH'Y -E:CAT1E

CAU]IBAU ZN

ivQ@03kR01

i'&JT SPECIIAL¶1Y FR©DIUCTS9 Ii:NCo
... .. . P©Box2888 ... .....

Oe~i~a, Ffloalda 344 78..2888
Tel: (352) 680-1177 o (352) 630-1178

Fax: (352) 680-1454
Email: fad~jp~at~o
Internet: wyww~jspeciaity.com

The Nucleus of Qualifly Air Monitoring Programs

MAR-5

CALIBRATED INSTRUMENT: D[
P.O. NUMBER: 2379996
MODEL #: DF-75L-BL-AC
SENSOR RANGE: 0.500 to 3.000 SCPM

REFERENCE SERIAL #: 13277, 0-140 SLPM
LOKAL VERSION: V2.18 (B15144)

]ITAL AERN SA17hI•ER
CUSTOMER: INTER-MOUNTAIN LABS
SERIAL #: 11107
= 14.16 to 84.95 SLPM

CALIBRATION DATE: Feb 22, 2011i
RECAL DUE DATE: Feb 22, 2012

TEMPERATURE:

(X) NWUI

29.85 mutg =758.2 mmn~g72.8 OF = 22.7 °C
CORRECTED TO:
CORRECTED TO:

29.92 IniHg = 760.0 mmHg
77.0 °F =25.0 °C

( )CALIBRATION AS FOUND ( )RE-CALIBRATION REFERENCE

DIGITAL
JNSTUMENT

FLOW
[SCFM] [SLPMI

REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READINGS

1
2
3
4
5
6
7
8
9
10

3.344
3.105
2.867
2.511
2.145
1.843
1.4 19
0.996
0.641
0.403

94.70
87.92
81.18
71.10
60.73
52.19
40.17
28.21
18.15
11.41

[ SCFM ]
3.324
3.107
2.839
2.499
2.147
1.823
1.389
1.005
0.674
0.374

[ SLPM ]
94.13
87.97
80.40
70.77
60.80
51 .63
39.33
28.47
19.10
10.60

[ SCFM ]
0.020

-0.002
0.027
0.012

-0.002
0.020
0.030

-0.009
-0.033
0.029

[ SLPM ]
0.57

-0.05
0.78
0.34
-0.07
0.56
0.84

-0.25
-0.95
0.81

DEVIATION
AT

READING
[%]
0.60

-0.06
0.97
0.48

-0.I11
1.07
2.14

-0.90
-4.97
7.67

1.90

DEVIATION
OF

FULL SCALE
[1%]
0.67
-0.06
0.91
0.40
-0.08
0.65
0.99

-0.30
-1.12
0.96

0.61AVERAGE DEVIATION ACROSS THE RANGE AT READING:

INJSTRUMENT ACCURACY: 4.0 % of full scale = 0.120 SCFM = 3.40 SLPM

This. is to certzif that F&J Specialty Products in Ocala, Florida, has on this date certi~fied Digital Instrument
model # DF-75L-BL -A C serial # 11107 to be within the instrument accuracy specified above. The Reference
Flow Meter Device bears letters of certification traceable to the National Institute of Standards and
Technology.

I-..

!-.

I.

CALIBRATED BY: •QAIYASRNE
QUALITY ASSURANCE: .•'•-



F&J SPECIALTY PRODUCTS, INC.CERTIFICATE 404 Cypress Road

OF• Ocala, FL 34472 CAL057
352-680-11773CAL BRATIOON! 352-680-1454 3/15/2011

MAR,- :5

MODEL #:

REFERENCE INSTRUMEN

REFERENCE SERIAL #:

REFERENCE CALIBRATE[

DF-.75L-BL-AC

T: CD-812V.2-1-O

3506

D: 08102/2011

SERIAL #*.

CALIBRATION DATE:

RECALIBRATION DATE:

j_1107

10/5/2011

10105/2012

INSTRUMENT ACCURACY AT FULL SCALE: +1- 4%

[ AS RECEIVED [X] VERI FIED

1
2

3

5

DEVICE
UNDER TEST

FLOW

[SCFM] [SLPM]

2.634 74.62

2.153 61.00

1.604 45.45

1.051 29.77

0.772 21.87

REFERENCE
INSTRUMENT

FLOW

[SCFM] [SLPM]

2.627 74.41

2.179 61.74

1.556 44.07

1.043 29.54

0.829 23.49

DEVIATION
AT

READING

[SCFM] [SLPM]

0.007 0.20

-0.026 -0.74

0.049 1.38

0.008 0.24

-0.057 -1.62

ACCURACY
AS % of

RDG. F.S.

[%I [%]
0.28 0.24

-1.20 -0.87

3.12 1.62

0.80 0.28

-6.89 -1.90

PASS/FAIL

P
P
P
P
P

AVERAGE DEVIATION ACROSS THlE RANGE AT READING:

This is to certify that the instrument indicated on this certificate to be
within the instrument accuracy specified above. The Reference Device
bears letters of certification traceable to the National Institute of
Standards and Technology (NIST).

0.98

CALIBRATED!BY• • -
INSPECTED~ ~'~

Calib~ration Software and Equipment provided by F&J SPECIALTY" PRODUOTS, INC.
404 Cypress Road. Ooala, FL 34472 - Tel: 352-680-1177 - Fax: 352-680-1454 - WWW&~l: vww.tjspecialty.com



_Cr .tButtfaF?& •souce......_ ......

MARj~- 5

Nelwoiri ... M~arsand.!Cu,•

.Date"-:, . ....... 11110i2o0 11

,,Sampler iD: ... DF-T5_L-S O... .... _ _
.Serviced by: =R. Gantham .. ~.....

Serial U: 11107

.Notes. on.I tner•, as f'm~d:

'• J .. .. , ... . . .. L ___ .•"?Zh- . ... _. •:

70 , -6&.90~ - .9.80 1J L . ...os0 . _, .. .Y S ---.

.. ...50 ....... _ 49•20 .... 7_m 6._0 ... I :40• .. . Y-._.E"S%:--"

2_ _... .20.. -2 -: 1.90 § '.......Y ES .. ...

Digital Flow Mtaser Low Volume Sedies Acceptable Deviaffon = 4% of Full ,Scale (3.0 LPM)

Notes, m~is1 ----- -



CER~l F IICATE F&J SPECIALTY PRODUCTS, INC.
CER~iiCATE 404 cypress Road
OF ocala, FL 34472 tALOs7

352--680-1177
CALDBRATI1ON 352-680-145431521

MAL~R- 5

MODEL #:

REFERENCE INSTRUMEM
REFERENCE SERIAL #:

REFERENCE CALIBRATEE

DF-75L-BL=AC

T: CD-8.12V.2-1-0

3551

3: 05/15/2012

SERIAL #:

CALIBRATION DATE:

RECALIBRATION DATE:

1107

5_31_2012• "- 'V/V•:

INSTRUMENT ACCURACY AT FULL SCALE: ÷/- 4%

[Xj AS RECEIV/ED [ ] VERIFIED

DEVICE
UNDER TEST

FLOW

REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READING

.1

'2
3

4

5

6

7

8

9

10

[SCFM]
1.923

1.923

1.872

1.730

1.531

1.395

1.203

1.044
0,721

(1505

[SLPM],
54.47

54.49

53.03

49.02

43.37

39.55

34.07

29.56

20.41

14.32

[SCFM]
1.952

1.,9,47
1.897

1.747

1,517

1.387

1.149

1.007

0.7t11

0.552

[SLPM]
55.31

55.17

53.74

49.50

42.99

38.71

32.54

28.52

20.14

15.64

[SCFM]
-0.030

-0.024

-0,025

-0.017

0.013

0.030

0.054

0.037

0.010

-0,047

[SLPM]
-0.84

-0.68

-0.71

-0.48

0.38

0.84

1.53

1.05

(127

-1.32

ACCURACY
AS %of

RDG. F.S.

[%] [%1
-1.52 -1 .12

-1.23 .-0.91

-1.32 -0.94

-0.97 -0.64

0.88 0.50

2.17 1.12

4.71 2.04

3.66 1.39

1.37 0.37

-8.45 -1.76

PASSIFAIL

P

P

P

P

P

P

P

P

P

P

AVERAGE DEVIATIOIN ACROSS THE RANGE AT READiNGSz.

This is to certify that the instrumnent indicated on this certificate ro be

1.08

within the instrument accuracy specified above. The Reference Device
bears letters of certiffication traceable to the National Institute of

Standards and Technology (NIST).

Li

404 C•e Road, Oc;ala, FL 34472- Tr1: 352z-680-1177 - Fax. 362-680-t4,54 - WWWi: ww.rjspec~ialtty.cor



CAMIA¶T ©N

MQIQ@3R01

F&d1f $PIzECALTY 1PN1DUOT§, 11NCo
. . ." ..... ... .. •O B ox 2888. ... .... ........

Ocala, Flor•da 34-578-2888
Tel: (352) 68G-1L177 o(352) 680-1178

Fax: (352) 680i-1454
Email: faadj@fje~ei~alldycom
Intemet: www.ifsperIalty~com

The Nucleus of Quality Air Monitoring Programs

MAR-5

CALIBRATED INSTRUMENT: DW][~rAL Ali1R SAMIPLEfR
P.O. NUMBER: 239408 CUSTOMER: CROW BUTTVE RESOURCES
MODEL #: DF-75L-BL-AC SERIAL #: 11I487
SENSOR RANGE: 0.500 to 3.000 SCFM = 14.16 to 84.95 SLPM

REFERENCE SERIAL #: 13277, 0-140 SLPM CALIBRATION DATE: Mar 14, 2Q12
LOKAL VERSION: V2.18 (B15144) REGAL DUE DATE: Mar 14, 2013

TEMP~ERATURE:

(X) NEW UNIT

30*.16InHg =766.1 mmilg
71.8 °F = 22,1 °C

CORRECTED TO:
CORRJECTED TO:

29.92 InHg =760.0 mml~g
70.0 °F = 21.10 C

( )CALIBRATION AS FOUND ( )RE-CALIBRATION REFERENCE

DIGITAL
INSTUMENT

FLOW

REFERENCE
INSTRUMENT

FLOW

DEVIATION
AT

READINGS

DEVIATION DEVIATION

1
2
3
4

6
7
8
9
10

[ SCFM ]
3.228
2.998

2.799
2.433
2.110
1.791
1.374
0.970
0.623
0.362

[ SLPM ]
91.40
84.89
79.25
68.90
59.75
50.72
38.90
2477
17.63
10.26

[ SCEM ]
3.2 16
3.011
2.785
2.433
2.128
1.787
1.353
0,987
0.660
0.346

[ SLM ]
91.07
85.27
78.87
68.90
60.27
50.60
38.30
27.93
18.70
9.80

[ SCFM ]
0.0 12
-0.013
0.014

-0.000
-0.018
0.004
0.021

-0.017
-0.038
0.016

[I SLPM ]I
0.33

-0.38
0.39

-0.01
-0.52
0.12
0.60

-0.47
-1.07
0.46

AT
READING

[%]
0.36

-0.45
0.49

-0.01
-0.86
0.25
1.57

-1.67
-5.71
4.68

OF
FUdLL SCALE

0.39
-0.45
0.45
-0.01
-0.61
0.15
0.71
-0.55
-1 .26
0.54

AVERAGE DEVIATION ACROSS THlE RANGE AT READING: 1.60 0.51

INSTRUMENT ACCURACY: 4.0 % of full scale = 0.120 SCFM = 3.40 SLM

This is to certz( that F&J Specialty Products in Ocala, Florida, has on this date certified Digital Instruonent
model # DF-75L-BL -AC serial ff 11487 to be within the instrument' accuracy specified above. The Reference
Flow Meter Device bears letters" of certification traceable to the National institute of Standards and
Technology.



F&J SPECIALTY PRODUJCTS, IlNC.
CERTIFIICATE 4o4~ Cypres Road

O• ~~~Ocala, FL 347 A•

CAIIATO~352-680-1 177
352680145 31TI1O1

MAR - 5

MOfQEL #: DF-75L-J3L-AC SERIAL #: 114t7

REFEIREtCE INSTRUMENT:
REFERENCGE SERIAL •
REFERENCE CALUBRATED:

CO--8 12V.2-1-0
3551
0511512012

CALIBRATION DATE:
RECALIBRATION DATE:

8_1_2012
I~8~S4J264~<
&

INSTRUME .tT ACCURACY AT FULL SCALE: +-,--4%

jX] AS RECEIVED [ ] VERIFIED

2
3
4
5
6
7
8
9
10

DEVICE
UNDER TEST

FLOW
[SCFM] [SLPM]
2.290 64.87
2.050 58.92
t 941 54.99
1.688 52.93
1.811 51.32
1.737 49.20
1.66S7 47.22
1.391 39.41
1..050 29.73
0.695 19.69

REFERENCE
INSTRUMENT

FLOW

[SCFW-1
2.268
2.084
1.988
1.902
1.844
1.764

0.988

[SLPM]
84.02
59.05
55.75
53.88
52.23
49.97
47.93
38.63
28.21
19.39

[ISCFMI]
0.030

-0.005
-0.027
-0.034
-0.032
-0.027
-0.025
0.028
0.054
0.01 i

[8LPM]
0.85

-0.13
-0.77
-0.95
-0.92
-0.77
-0.71
0.78
1.52
0.30

DEVIATION
AT

READING

ACCURACY
AS % of

RDG. F.S.
[1%] [•
1.33 1.14

-0.22 -.0.17
-1.37 -1.02
-1.77 -1.27
-1.75 -1.22
-1.53 -1.02
-1.48 -0.95

2.02 1.04
5.39 2.03
1.56 0.40

P
P
P
P
p
P
P
P
P
P

-/

PASSIFA•L

AVERAGE DEVIATIOIN ACROSS THE RANGE AT READING:

This is to certify that the instrumet- indicated on this certificate to be
within fihe instrumenet accrc specified above. The Reference Device
[beers letters of certification traceable to the National Institute of

Standrds and Technology (NiST).

1.03

CALBRT, B
INSPECTED BY:L~'

'.-...-.~ \ - N
C•-ht#a. ,S :•e 8r E • n •i;• F.D] FSGPECIALlY PRODUCTS, INC.

404. C• R•'1, Oca•, FL 34472 - Tr,,. 352-50-1177 - F~tc 352-880-14,54- -WWIN: wYtvfsp eciar1"y.com•
0



CER1FIIFICATE F&J SPECIALTY PRODUCTS, ONC.
CE RBF ATE 404 Cypress Road

OFOcala, FL 34472 0ALO57

352-680-1177 3CAL.IB•RAT] ON 35268o-14543152

MAR- 5

MODEL #:

REFERENCE INSThUMEIN
REFERENCE SERIAL #:
REFERENCE CALIBRATE•"

DF-75L-BL--AC

T: CD-&12V.2-1-0
3551

D: 05115/201i2

SER{AL # 1115

CAUIBRATION DATE:
RECALIBRATION DATh:

10_1 5_2012

INSTRtME!•" ACCURACYAT FULL SCALE: 1-/-4%

IX"] AS RECEIVED [ ] VERIFIED

1
2
3
4
5
6
7
8
9
10

DEVICE
UNDER T~EST

FLOW
1$CFMI] [SLPM]
2.148 60.85
1.940 54.95
1,871 53.01
1.805 51 .14
1.735 49.15
1.602 45.38
1.528 43.30
1,383 39.18
1.056 29.91
0,709 20.08

REFERENCE
INSTRUM'ENT

FLOW

DEVIATION
AT

READING

[scFMI

1.964
1.918
1,849
1.769

1 .523
-[361
0.991
0.698

[SLPMI]
61.39
56.21
54.34
52.39
50.-12
45.74
43.13
38.55
28.08
19.78

[SCFM]
-0.019
-0.044
-0.047
-0.044

-0034

-0.012
0.006
0.022
0.065
0.011

[SLPM]
-0.54
-1.26
-1.33
-1.25
-0.97
-0.35
0.17
0.63
1.84
0.30

RDG.
[%]
-0.88
-2.24
-2.45
-2.38
-1.94
-0.77
0.39
1 .63
6.55
1.52

F.S.

-0.72
-1.68
-1.78
-1.66
-1.30
-0.47

0.22
0.84
2.45
0.40

PASS/FAIL

P
P
P
P
P
P
P
P
P
P

ACCURACY
AS % of

AVERAGE DEVIATIQIN ACROSS THE RANGE AT READING:

This is to certify that the instrument indicated on this certificate to be

1.15

wit•hin the ins•tument accuracy specified above. The Reference Device
bears letters of certification trceble to the National Institute of

Standards 8rnd Technologjy (NIST).

LIBRATEID B,. W INSPECTED BY_••CA•

,ofs r a•i Equ •inFSPECALTP ROC UCTS NC.
404 • Ocai~a, FL 34472-Ta: 352-0880-1177 - Fax: 352-6B0-1 404 - WWW: wwwi•jspecialty.coin



V-2

Radon (Track Etch Cups) Laboratory Records



0~ 0
CROW BUTTE RESOURCES
RHONDA fRANTHArI
PO SO)< 169
CRAWFORD, NE 69339

PROGRAMI NAME: MAR8LAND

Radon Monitoring Report

ACCt. No. I404

LALNDAU ER
Telephone: (8Ofl~ 52•;]2 Fat'Itli (7{(.• 57G%17

I 1

Detector !DetectorNumber Type
S J ,

Ending
Date FieIc Data Cormnines Exposure

pCiA-days
Avg. Radon
Conc. p0i/1

CROSS
COUNT

AREA
COUNTED
(50 MM)

BACK LOT
GRND NO.

-4 4 t-.11-NOV-11

111-NOV-li

111-NOV-I11

04-JAN'- IZ

04-JAN- 12

04- JAN--12

04--JAN- 12

35.*3
-±2,*69

32.1
+2.49

12,6
±-1 *10

13.6
±1-1.19

15.7
±- 1.35

0.7

I1l1-NOV-l11

0~. Z
±O~E 0~

173 63.8 A 1.66
080908-049

167 63.8 A 1.66
080908-049

130 63.8 A 1.66
080908-049

132 63.8 A 1,66
o80908-o491

136 63.8 A 1.66
080908-049

11-NOV-11 04-JAN-12

0
REsULITB RELATED ONLY TO MON I TORS
AS RECEIVED BY LANDAUER.

UIRIZ-JMI- O~-~JA*- 12
P~NoJ ~ cute, Oats PAGE I OF 1



Radon Monitoring Report
CROW BUTTE RESOURCES
RHON4DA GRANTH-AM
PC BOX 16?9
CRAW;FORD, NE 69339

L•ANDA!L ER

Acct. No.i
3ROCRAII NAPE;K KAR5LAND

•"l~t• peteo DateStartinrg
Date

Fre~c Dahta / Con'renls I Exposure
pCi!P-days i Crr•c pCt; '. L

18 CIOUNT!D BACK
ITr (sQ P•) GRND LOT

NO.

-law

i04-J.AN-12

1~Nr r04-JA*42

~R#tY 1 04-JA*'12

iDRNF~ 04-JAN-12

o2•-AIf-

02-APR-I?

02-APR-12

86.3

±5.89

23.4
±2.51

t

%

6.0

tie0±0.96

"11

*0~0Ti

251 63.8 A 1.29
080908-052

120 37.2 A 1.29
060908-0'32

87 37.2 A 1.64
091201-074

43 372Z A 1.64
091201--074

47 37.2 A 1.64•
091201-074

* 6.01

I
A,

MtONZTOR-S

-N(5-
'8

REUTS RSA ED ONL TO IAS ~RGEVE , LANDALER.
ac~.

LiP I ~ N~
PAGE I OF 1

.e



Radon Monitoring Report
CROW BUTTE RESOURCES
RHONDA GRANTHAKI
P0 BOX 169
CRAW OR , NE 69339

PRI3GRAMI NAMPE; # ARBL.AND

IANI)Al~ FR

Acct. No. 1. ,°°,°
***H CORRECTED REPORT ***

AREA
A,• Rad• GROSS COUNTED BACK

co,••,'• COUNWT (SQ WI') GRNDN•,;br ! ype an-e
Ending

Date F~d :3t~crrC-~ pC',"- zays LOT
NO.

4826"79 •DRNF

42~5B DRN

.U~ DRN

48652DN

02-APR-12

02-APR-12

!02-APR-12

02-APR- 12

02-APR- 12

29-JUN-12 P ,' 2

a.

,4

5.31

6.4

73.*6
+4.74

1:37.3

75.1

±:4.81

±5 . 07

0,8

±!0.08

1.0
±0.06

0.9

±0O.04

241 63.8 A 1.58
080908-052

:362 63.8 A 1.58
08O908-o52

271 63.8 A 1.58
080908-052

244 63.8 A 1.58
080908-052

ZSS5 63.8 A 1.58
080908--052

I.

,2; 4¸

RESULtTS REL-ATED ONLY TO MONITORS
AS RECEIVED BY LANDAUER. LPIR A22484 25--JUJL-12 03-JUL- 121 PAGE 1 OF"



CROW BUTTE RESOURCES
RHONDA GRANTHAM
P0 BOX 169
CRAWFORD. NE 69339

PROtRAM NAME: MARSLAND

Radon Monitoring Report

Acct. No. E 040748

LANDAUER
[ nidaue•. h-h. S S~enc•. R(azd Gien uel•.,. !li;'xi,; (Q41.)_- I5•

*** CORRECTED REPORT ***
TT T~

etector Detector
Numbet' Type

S~ng
Date Ending

Date
Field Oata /Comments Expoaure

pCt~1-days

Avg, Radon RS
Conc. pCi/I RDS

SCOUINT

AREA
COUNTED BACK
CSQ ?IM) GRND

LOT
NO.

DRF

DRF

29-JUN-i 2

129-JUN-12

29JN1

,29-JUN-12

29-JUN-12

01-OCT-12

01-OCT-12

01-OCT-12

01-OCT-12

01--OCT-12

11.0
±:1.32

19.2
±:2.16

16.5
±1. 89

21.0
-±2.34

17.4
- 1.9'8

0.1
±0.01

~O~2

~0~2

e.z
*Q~O2

70 37.Z A 1.f55
101201-003!

79 37.2 A 1.55
101201-0031

78 37.2 A 1.55
101201-003i

81 37.2 A 1.55
101201-003

77 37.2 A 1.55
101201-003

nnIJF

2Q~2

I I . ... . . &

( 0
RESULTS- RELATED ONLY TO MONITORS
AS REC•EIVED BY LANDAUER. PG OPAGE 1 OF 1



Radon Monitoring Report
RH'-ONL', C-"RAi' I HA
PD BO:X 169?
CRAWF'OPD ' NF &,?7KY'-

'R.OGRAM NAfrdE : MAR •I.AND'i

LANDAUER
.A~ndliuer. Inc, 2 Science Rodd Gien',od. Illinois 60412l5. ,•

Telephone: (,ii)O52•-8527 Facsimik: •7W18 755-7O48<

Acct. No. oors,

Detector
Numoer

Detector
Type StartingDate

Ending
Date Field Data / Comments Exposurepotii-days

Avg. RadonConc. pCi/

AREA
QROSS COUNTED BACK
COUNT (SQ MM) GRND

LOT
NO.

- -~ *1.
4847341 DRNF

4847342 DRNF

01-OCT,-12

01 -OC-T -12

4847343

A484373

4847374

DRNF I01-0Cr-12

02:-JAN-1 3

012-JAN--13

02-JAN'-13

02-JAN-13

02-JAN-13

MA-1
LCA'Iil F'rAT= 33.3 SF13 D~Vm

JIA-2
C~L8 ~tT 3. 3 STD DEV=

EAYS POSED~: 93

P•YS. v;~QED 93

5.9

"7.1t

7.0

75. I
+-4.41

57.3
±3.58

36.*4
±"2.48

26. 0
±1I.86

31.2-
+2. 18

0.8
_±0.05

0.6:
±0.04

290 63.8 A 2.29
091201-075

256 63.8 A 2.29 i

091201-075i

21A A3..8 A 2.290.4

DRNF 01-OCT-12

DRNF 01i-OCT--12

±0.03!

0.3 20

±0.02

091201-0751•

63.8 A 2.29
091201-075

63.8 A 2.29
091201-075

____________________ A

®
RESULTS RELATED ONLY TO MONITORS
AS RECEIVED 2Y LANDAUtER. • LI'tR jA22582 29-JAN-il10- IJAN- 13 PAGE 1 OF I
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Gamma (OLSs) Laboratory Records



- NIRONMENTAL / ,LOW LEVEL"DOSIMETRY REPORT

0

ADDRESS

CROW BUTTE' RESOURCES
ATTN ; RIIEJNDA GRANTHAtI
P 0 BOX 169
CRAWFORD. NE 6939

ACCOUNT NO

291820

SERIEB CODE
MASLN EXPANSION AIEA

FOR EXPOSURE PERIOD 10l/01/2-011t

L• .. OCATION:.

II)• .__

IDENTIFIER NOTE EXPOSURE 0F
(CLIENT SUPPLIED) COJ~E DOSIMETER (MILLIREKS-

ATISIENT ~OSE EGUIVALENT

GRO8S NE-T

TRANSIT CONTROL 13.9 -1.0
DEPLOY CONTROL 15.0 0.0
MA-4 21.7 6..?
MA-2 21.6

21,4 6.5
19.9 5.0

MA-5 20.9 5.9

NET CUMULATIVE TOTALS (ML.HILZREMS:

QOUARTER 'TO .: " :
" DATE:

~4U5T- NUMBER OF
liENTS DOS3 METERS

REPORTED
,PERIM,.TOTAL

i00001
00002:•

:6.,7
6++.,7

6 ,.9

6.7

6.70
6.7
6,'7

5,.0
i:
,.1

/ /
/ /
/ /

/• t

*• •,• ...... • ......... •,•.,• _•y, +• • ...... •q •,•" +• ......... ill --'I _. • ......... • - ' • • •" • hdm •iiliH•'II• • • • •mw m• '• • • •

o;C. Re1.ase Procuss No. Reported Date Date Processed Date R~ce±ved Minti'~um DetQctable
Dose In Th1~ Procs~s,
M1lli,'.,'~s MbIunt Do5eEqulvalunt

01/1~/Z01Z 01/09/2012 0.10BD3901 01/17/2012 1

ONLY PAmE
;o+

?BD3001.: 0 %;•I•/201:2o . • . . . . ..



LANDAUER
1~c~nx ii~. 2 Sdeiie~1~oad OIm~WOO4 flbno¶s 604254586 Tefrphone dos) 755-7000 Fa&imile: (708) 755-7016

ENVIRONNENTAIS / LOW LEVEL DOSIMETRY REPORT

'ADDREB~

C CROW:BIJTTE RESOURCES'
"ATTN A"'R1'iONDA'GRANTF4AN
P 0 'BOX- 169

'CRAWFORD. NE 69339

FOR EXPOSURE PERIOD

ACCOUNT 'NOg 'SERIES CODE

29,1520 D~B

APR

:01V0v120'iz

NE? CL

LOCATION
'ID

NUMBER

t OENT•I Fi•ER NOTE,'

25•:..? -0.6•'

26.05,•: 0.05.•:

,33.• , ,7g-5• ;:' 7;-5

IM UL'A? l.'E.:TOTAL•S ('? I-L.LRE'HSI)

'AR. .YEAR PERMANENT
R• :TO'

DAT•;E

.ADJUST- .NUMBER .or
• tENTS DOS:IMETERS-

"REPORTEO'•
DATE OF
PRERl. TOTAL

p0Q0p
OQOXV'
.9Q991.
QOOOZ'
50003.
&0004.
OQOOS

TRANS...........

DELO gNTO
,M-.i .7.5

13.2
14.2
1>1 . &
1'?. 5
12.1

.2
•2"
2

:• /:z.

*/ /

Q~c. Release Process Na. Reported3'Date Date Processed ,Date Rece'ived: M~ininmUm Detectable
Dose In 'This Process. Euvln 'ONLY PAGE

.?BFHOI:O• :BEN0t 
4
",/I.O/•ZO.~ 04& Q•,/ ( .•0,5/ -.1 0410/",Zal•0'2 0.. 10



0
CROW B-TE RESOURCES

C:RAWFORD, NE 69+339 +l... DosimeterReceived -.:.20+1+2-07-24 .

i+: -.. .. .. Release:[: sbankhead +. . . I

+ An&a'lytical. Wo* :Order "z12185,1037,6 .......

LANDAUER®
Landauerr In'c ,2 Sciendce Road
Glenwoodl,.llinois 60425-1586
WwWw~andauer corn
Te~lephone: C708) 755-7C000
,Facsimile:(708) 755-7016J
Customer Servie (800) 323-8830
Technical: (800) 4,38-3241:

:Environmental D]osimet~ry :Report•
,Account:;: 291520. Subaccoun~ti:-14521:' Seriesi.; X9

* .- be

6

!II !!I,



CROW BUTE RESou•RCESRHONDA GRANTHAM
P0 BOX 169
CRAWFoRD, NE 69339.

i!,,.',;.. ..-u~ ~ Prs,•,e loll.m,0 .... ........ ..

Dosimeter Rceived 2012-10-04

LADAUER®
:landaue~r, Inc., 2 Sclence-Road'
Glenwood, Illinois 60425-1586
vwwiahlandUercom
•Telephone: .(708) :755-7000.

:Cis~tomer Service: (800):323,-8830
,Techin~icli: (800)438-3241I

;Environmental] Dosimetry Report•
.Account:: 291520- :Sublcunt': 1i405721 Series: X9

iMonitori0000o

!
0000o1
00002.
0000o3

000o5

VO3NH:

VO3NH

,VO3NH'

VO3NH

VO3NH,

V03NH

D eploy~Contror'

ContrelDose Used

MA-i

MA-2

MA-3

MA-4

MA-S

S 28.8'
38.6

•39.2

37.6

39.2

33.3

:201-110

10.4

8;7

10.4

4,5

*9.9
1'0.4

86.7

10.4

4,5

•26.0.
17;9

18.3

18.4

-32.7'
:24.,6

24.8

24.3

!2011-10:

2011.-10

2011-10

(2011-10

EX00009379N
'EXOOVO8:47'Z

*EX000'183722

'EX0O0248O03

EXO00I193208

.EX000igSI2V

__________ * __________ L I I --- *~--'- _____________



CReow BeuT RESOURCESRHONDA GRANTHAM
P0O BOX 169"
CRAWFORD NRE 69339

:-":Repdrt Date (•YYYY'MM-flO):• ___of:: __ ....... .. ..._

Page~lo
" -.Dosimeter Receivedi i201 3-:01-09'' .. ....... I

•_..,Analytical Work•Orler{i 1i300910417 .I

LANAUER
Landauer, Inc., 2 Science Road
Glenwood. Illinois 60425-1586
www.Iandauer.corm
Telephone:, (708) 755-7000
Facsimile: (708) 755-701i5
.Customer Service:(800) 323;8830
T echn-ical;, (800) 438-3241

E•nvironrmental Dosimetry. Reportl
Account t: 291 520 Sub~account.: 1405721: :Series: X9:

:Monitring P

00000o

00004
00005

d:

-V03NH
v03NH

V03NH

V03N11

V03NH

.V03NH

V03NH

Deploy Control

Control Dose Used

MA-1
MA-2
MA-3

MA-.
MA-5.

27,3

39.2

36.8'

34.5.

37.3

34.0

11,.9
9.5

7.2

10,0

6.8

11.9

9.5

7.2

"10.0

6.8

37.9

27.4

25.6

45.5

25.2

44.6
34.1

32.1

50.5

31.1

2011-10

2011-10

2011-10

2011-10

2011-10'

2011-10

EX000620061

EX008633303

EX000636235

EX00063795F

EX00063627K

EX00063675J

...... . ... ........ -________________......__________. . ... .. ............. ... ... ... L A

I II1
I



Appendix W

Niobrara River Laboratory Records
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Niobrara River Surface Water Laboratory Records



* I Inter-Mountain Labs
m NTIft-JaO7Aflq.1B A '

* Company: Cameco Resourc

P0 .Box 169.
Crawford, NE 69:

ProjectName: Marsland Streai
Lab ID: SI1309291-001
ClientSample ID: NI

~Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 8280.1 ph: (307) 672-8945

Sample Analysis Report

eas, Crow Butte Operation

339

mn Samples

'Date Reported 10/3012013
Report ID:. $1309291001

WorkOrder: S1309291
CollectionDate:. 911612013
DateReceived: •9118/2013 2:30:00 PM

COC: Web FieldSampler.
Matrix: Wa~ter

Conm •-ments...

Metals -Dissolved•

Uranium
Uranium Activity

Metals-;Suspended
Uranium '
Uranium Activity

Radlonuclides -. Dissolved
Lead.210
Lead 210 (Dissolved) Precision (±)

Polonium 210
Polonium 210 (Dissolved) Precision (+)

Radium 226
RadiUm 226 Precision (*)

.Thorium 230

*-Thorium 230 Precision (t)

Thiorium 229 Tracer (30-120)

Radionuclides - Suspended
Lead 210
Lead 210 (Suspended) Precision (±)
Polonium 210
Polonium 210 (Suspended) Precision (±)

Radium 226"
Radium 226 (Suspended) Precision (±)

Thorium 230 -

Thorium 230 Precision (±)
ThOrium 229 Tracer (30-120)

0.0051
3.5• pCIIL

pCWL
ND
ND

ND
NA
ND
NA
ND
NA
ND
NA
74

ND

ND
NA
ND
NA
ND
NA

8$

pCiI_
pCiIL
pCiJL
pCUL

pCiJL

pCI/L
pCi..

0.0003 EPA 200.8
0.2 •Calculation

0,0003 : EPA 200.8

0.2 Calculation

I OTW01
OTW01

1 OT'WOI
OTW01

0.2 SM 7500 Ra-B
•SM 7600 Ra-B

0.2 ACWIO

••ACW10

I OTWOl
OTW0l

1 0TWoi
oTW01I

0.2 SM 7500ORa-B

SM 7500Ra-B
0,2 ACWIO,

ACWNI0
ACWIO'

.1013112013 015
1110112013 1335

10101/2013659
1'1/0112013 1335.

10114120131!209
10114120131209
1010412013 1043
10/0412013 1043
10/01)20131446
10101120131i446

09/3012013 1205
09130120)13 1205
0913012013 1205

10/21/2013 1410

10/2112013 1410
10/15r20131!452
10115120131452
10114/2013 1851
I0J14/2013 1851

1.010912013.1333
1010912013 1333
1010912013-1333

MS
LUK

MS
UJK

sH-
SH
SH
SH
SH
SH
MB
MB
MB

SN
SH
SH
SH-
SN
SH
MB

MB
MB

plL,
pOl•L

pCUL

pCl/L
p•L

T ][ . i . . .. .. i * i l i . . . . . . . . . . . . . . . . I r r l ii i ii'H ̧ i -. r ¸ -¸1.1 ̧` . r : • . r. , .i . . . . . i *1 ¸ • , i,¸ i. .. . . ...... . .. .H

These results apply, only to the samples tested.
Qualifiers: * Value excedsMaxdmum Contaminant Level "

C -Calculated Value
"H Holding times fbr preparation or aa•pi e0eceeded-
L AnalyZed by a contract laboratory

ND NOt Detected at the RtepO~rtg Limit"
S Spike Recovery outside accepted .ecoiiely limits

RL - Reporting Umtnt'
B Analyte deti~ted in tile ae•catdMeth~od Blank
E Value abvequantitaton range
J Anatyte detected below quanttatlat~ limits
M Value eueeds Monthly Ave or MDL
0 Outside the Range of Dilutions

.Reviewed by, _____ ,,___.___"
Wade Nieuwsma, Assistant Laboratory Manager



• -. YoL
i nter-Mountain Labs. 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945•

jrEnvironmental Monitoring Partner.

Sample AnlyisReport
Company: Cameco Resources, Crow Butte Operation

P0 Box 169
Crawford, NE 69339

":iProjec. Jw~e: .Marsland .tream.Sampl. ng•

ta ID. H: $fl1O334-O01t
ClientSampie ID: NI,
COG: WEB

Date. Reported 11)20120:13
Report iD: S1310334001 '" e

-Wo*kOrder. oS1B~310

DateReceived:- 10!22/2013 10:59:00 AM
FieldSamplsr' . WN.
Matwix: .Water

Comments.

I - R~u1t Unks. QMI A eb4 Dei~ye~n t'

Metals, DissolVed
Uranium
Uranium Activity

Metals -Suspended

Radioniucirdes - DissOlved

Lead 210 (Dissolved) P'recision (dE)
P~o.onium 210o.. -- • .

Radium 22 Precision (*).

Thoripum 230.
ThOrium 2"30 Precision. (i):
Thorium 229 Ti~acer (30-120)

Lead 210 (Suspended) Precision. (*)

Po!Onium2•: .
Polonium 210 (sUspended) Predsion (±)

Radlum 228 .

Thorium 230 Preclsion (*)
Thorium 229 Tracer (30-120)

3.5

ND
ND

ND

NA

NA

ND
NA

.ND
NA

ND

NA

71

pgJL

pCI_

pCl/L

pCJL

pcW•

pCLL
pc•L

e~oooa~
02

CaciJ•atitoi

.I OT/WOIOTWOI

! OTW01

SM 7SO0Ra-B.
0.2 ,ACWIO

ACW'I0

ACWIO

1 OTWOI
oTWO!

t- OTWoI

0.2 SM 7500 Re-B

ACWI!0
ACWI0

0.0003 EPA 200.8 "10)22/2013 2026.
0.2 ca]oulation•. 11/15/20131435

•MS
WN

S11/05/2013 925 .SH
10/31)0131i414 .SH

1111112~i013 1629 SH.

11!104/2013"1125 9V
"1110/213 1128 SH

• 10/31/2013. 1414 "SH
11/11)2013 1629:: SISH

11~/06203.o 800 MB

ThIs rOtilts apply only to the samples tested. RL - Repoiting Limitt
Qualifielrs:•

C.

L
ND
S

Value :exeeS Ma•ximum Contarminant LeveCalculated Value

Anatlyz.bya • coaict labomraty . ... "
Npt Detected at the Heporting Uret .,a
Spike R~epvery outside accepted recovery lmimts•

S

0

Aedeytedecd in the assoated Metod-Blan

outside the Range at Diluion ...

Reviewed by:... ..
wade .luwma, As.sant. tsbmtor, Meargar SI



IEEE Inter-Mountain Labs
3NTER-•MOUNTAIK tAilS

" - Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

. Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

Date Reported 1/.2/2014
Report iD SI1311'379001

ProjectName:
Lab ID:
ClientSample ID:

COCi

* Marsiand Stream Sampling
$1311379-001
NI

WorkOrder:
Collecti0nDate:
DateReceived:
FieldSampler:.
Matrix:

51311379
11120/2013
11/2212013 11:57:00 AM
WN
Water

Comments :
Analyses ReSult Units Qual RI Method Date.An1alye~ nit 1
Metals - Dissolved

Uranium
Uranium ActiVity

Metals - Suspended
Uranium
Uranium Activity

Radlonuclides - DisSolved:
Lead 210 .
Lead 210.(Dissolved) PreCiS, on (±)
Polonium 210
Polonium 210 (Dissolved)Precision (±:)

•Radium 226
Radium 226 Precision (±)

*.horiumn 230

1111r~rh~um230 Precision (+)
Thorium 229 Tracer (30-120)

Radionuclldes - Suspended

Lead 210
Lead 210 (Suspended) Precisioan (±)

Polonium 210.
Polonium 210 (Suspended) Precision (±)

Radium 226
Radium 226 (Suspended) Precision (±)

Thorium 230
Thorium 230 Precision (*)
Thorium 229 Tracer (30-1 20)

5;6

ND

ND

NO
NA
ND
NA
ND
NA
ND
-NA
56

NJ)
NA
ND
NA
ND
NA,
ND
NA.
84

mgIL

pCVL
pCiIL

pCi/I

pci/_

pCi/L

pCi/L

pci/L
pCi/L-

0.0003 EPA 20.8
0.2 Calculation

0.0003 EPA 200.8
0.2. Calculation

1 OT*W01
Ol-Wo1

1wOTl0
oiwoi

0.2 SM 7500 Ra-B
SM 7500 Rea-B

0.2• ACW10
ACWI0
ACW10

1 OTW01
OTWOt

1 OTW0l
OTWOi

0.2 SM 7500 Ra-B
SMT7500Ra-B

0,2 ACWl0
ACW10
ACWI0

11Fz2/2013 1947
•12/30/2013 1224

1212213 1631

123i301 1224.

12/1.3/2013.851
12/13/20131851

12/1312013 1436.
12113r013 1438
12113r2013.1i111

12/1112013 1047
1211112013 1047
1211112013 1047

12r26r20131t304
122/21 1304
12/6i031304.
12/28/20131304
12/1.8/2013 1018
12/18/2013 1018
1217/17/2013 1013'
12117120131013
12117/2013 10t3

MS
WN

MS
WN

SH
SH
sH-
SH
SH
SH.

MB
MB
MB"

SH-
SH
"SH.

SH
SI-
SI-I:

MB
MB
MB

These results applIy only to the samples tested.
•Qualifiers: *"Value exciedi Maximnum Ccnta~iuent Leiel

C :Calculated Vba~u8
H .Holdhagtl~mes for preparation or analy•si eX~eeded
L Analyzed bye ce•nirect laboratory

ND " O Detected atih~e 1reporUng Lrmt
S SpIIke Recovery outside accepted teor lim'ts

RL-.Reporting Limit,
B Analye detected In the assodated Method 1BIU
E Value above quanlitatlonmrnge
J -Analyte daeteced below quentttallon limits .
M Value ehcceeds Monthly Ave 1or MCL
0 Outs•e.tha Range of DilutIons

e Reviewed by: __.___, _____________
Wade Nieuwsma~, AssistarittLaboratory Manager



lIVE tInter--Mountain Labs
INTIER MOUN•TAIN L-ADS

•Youir Environmental Monitonng Partner
1673 Terra Avenue, .Sheridan, Wyoming 82801 ph: (307) 672-8,945 .

Sample Analysis Report .

Company:. Cameco Resources, Crow Butte Operation.
P0 Box 169
Crawford, NE 69339

ProjectName: Mariland Stream Sampling
Lab ID: SI1312366-001
ClientSample ID: NI

COG: WEB

Date Reported 1/20/2014
Report ID $1312366001

WorkOrder: SI1312366
CollectionDate: 12/2.7/2013
DateReceived: 12/3112013 11:28:00 AM
FieldSampler.
Matrix: Water

Comments
Analyses• Result Units Qual RL Method Date Analyzedllnit

Metals - Dissolved•
Uranium 0.0,061. mg/L 0.0003 EPA 200.8. O"A)3/2014 1510 MS

Uranium Activity 4.1 pCi/L. 0.2 Calculation 01!/2012014 1413 WN

Metals. - Suspended
Uranium <0.0003 mg/L "0.0003 EPA 200.8 01103/2014 1927 MS

Uranium Activity <0.2 pCi/L 0.2 Calution 01)2214 14113 WN

Radionuclldes -'Dissolved
Lead 210 <11 pCi/L 1 O[W01 .01114/2014. 1153 . SH
Lead 210 (DiSsolved) Precision.(4±) NA pCi/L. O1W01 011141201t41153 SH

Polonium 210 <1 pCi/L 1 OTW01 01115/2014 1338 SH

Polonium 210'(Dissolved) Precision {i) NA p~i/L OTW01 01/15/2141i338 SI-

Radium 226 <0.2 pCiiL 0.2. SM 7500 Ra•-B 01/14120141!156 SH
Radium 226 Precision (±) NA pCI/L SM 7500 Ra--B 01/1412014 1155 SH

Thorium 230 <0,2 pCiiL 0.2 ACWI0 01110/2014 1130
•ThoriUm 230 PreciSion (±) NA pCilL ACWI0 01110/2014 1'130 1•
Thorium 229 Trac~r (30-120) 90 %ACWl0 011101201411i30 MB

Radionuci~des - Suspended

Lead 210 <1. pCiJL 1 OTW01 01/1412014 1406 SH
Lead 210 (SusPeNded) Precision (±) HA pCiiL O]NtW • 0111412014 1406 SH

Polonium 210 <1 pCi/I. 1 OTW01 0111512014 1338 3S1
Polonium 210 (Suspended) PreCision (±) NA pCi/L, O1WO/1 01/15/2014 1338 SH
Radium 226. <0,2 pCi/L .0.2 SM 7500 Ra-B" 0111412014 950 SH
Radium 226 (Suspended) Precision (•) NA pCiIL SMl 7500 R~a-B •01114/'2014 950 "SHl

Thorium 230 •<0.2 pCi/L. 0.2 ACWIO 01/1012014!130 MB
Thorium 230 Precision (t) NA pCilL. ACW10 01/101214 1130 MB

Thorium 229 Tracer (30-120) 88 %ACWIO 0111012014 1130 MB

These results apply only to the. samples, tested.
Qualifers: *- Value eXceeds Ma~dmniJ Cona,.taninant Level

C . Calculated Vaue ,••
H4 Holding tirnesfor preparation or analysis exceeded
L Analyzed bY a contract laboratoy

ND Not Detected at the Reporting Unit
S Spike Recoveryoutside accepted recuvey limits

Reviewed by:_____________ ____

RL-Reportlng Bumit
P Analyte detected In the associated Meetod Blank
E Value above quarntltatlon range
J Analytedetected below q.ustatlon lium
M Value erced Monthly. Ave or MCIL
0 Ozztslda the Range of Oflutions"

Wade Nieuwsma, Assistant Laboratory Manager



Inter-Mountain Labs*
| HTER-MO UN4TALI I~Ik LAS

* Company. Cameco Resourc

P0 Box 169
Crawford, NE 6g9:

ProjectName: Marsiand Streai
Lab ID: $1401235-001
ClientSample ID: Ni

COC:

'Your Environmental Monitoring Partner
•1673 Terra Avenue, Sheridan, wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

•es, Crow Butte Operation

'39

mi Sampling

Date Reported 2/25/2014
Report ID $1401235001

WorkOrder: .$1401235 ;

CollectionDate: 111.712014
DateReceived: 1/21014 11:43:00 AMv

FieldSampler•
Matrix: Water

Comments
SAnalyses Result Units Qual RL Method Dat AnalyzedlInit

Metals - Dissolved
Uranium
Uranium Activty

Metals - Suspended

Uranium
Uranium Activity

Radlonuc!ides - Dissolved:
Lead 210
Lead 210 (DisSolved) Precision (it)

Polonium 210
Polonium 210 (Dissolved) rcsin(t

Radium 226.
Rladium 226 Precision .(±)

* Thorium 230

orium 230 Precision (±)•
Thorium 229 Tracer (30-120)

Radionuclldes - Suspended"
Lead 210
Lead 210 (SUspended) Precisin (±l)
Polonium 210
Polonium 210 (Suspended) Precision (±J)

Radium 226.
Radium 226 (SusPended) Precision (:1)

Thorium 230
Thorium 230 Precision :(±)
Thorium 229.Tracer (30-i120)

0.0067
4.5

<0.0003
.0.2

<1
0.4
<.1
0.2

<0"2
0.04
<0.2

95

<1

0.4

1.9

0.2
<02
02.
85

mg/L

mg/L
pCiIL

pCiIL

poilL

pCiIL
pCiIL

pCiIL
pCUL

pCi/L

pCiIL
pCiJL
•pCiIL

pCiIL

pCiIL
pCiIL

%~I

0,0003 EPA 200.8
0.2 Calcciation

0.0003 EPA 200.8
0.2 ,Calculation

1 OTW01
o~wo0l

OT0~W01

0.2 SM7500Ra-
SM 7500 Ra-B

0,2 ACW10O

ACW10

ACW10

1 OTW01
o-two1,

I oirwoi
Ol-W01

0,2 SM 7500 Ra-B

SM 7500 Ra-f
0.2 ACWI0

ACWI0

*ACW10

01/23/2014 1908
02/25r201.41558

011J30120142023
021252014 1558

02/!8/20,14 1549
02/1.8/2014 1549
02r2012014 1057

:0210214 1057
02106/2014 1134

'02m6o4 1134
02fl6/2014 1 049

o2/.1620141049
0211612141l049

0211812014 1549
02/181204 1549

0212012014'1057

0210612014 1134
02162141134
02116/20141i542
0211612014 1542
02116120141542

SH
SH
Si-
SH

S H

811
MB
MB•

SH
'SH
SH
SH
SH
MSI
MB
MB

These resUltS apply only to the samples tested.•
Qualifiers: * Value exceeds Mafmuft Contamninant Level

0. CalCulated Va ' •e
H- Helding tinmeor prpepration or analyi exceeded
I. Analysed t•a ntnct Iabortoe

ND Not Detected eltte ReortngUmlt
8 Spike Recoviey outside accepted teeevei.llmlts

RL - Reporting Umit
B Analyte detected itn the associa~ted Melind.Dlank
E Value above quantitatlon rnge
J Analyte detected below quaritltallon.limits
MI Value exceeds Monthly Ave or tACt.'
0 Outside the Range Of Dilutions.

Wade Nieuwsma, Assistait:Labttowy Manager



INTE-MOUTMN Inter.-Mountain Labs •"Your Environmental Monitoring•Partner'
1673 Terra Avenue, Sheridan. Wyoming 82801. ph: (307) 672-8945 " "

Sample Analysis Report

Company-. Cameco Resources,,Crow Butte Operation
P0 13oxI169
Crawford, NE 69339

ProjectName: MarslandI Stream Sampling
Lab ID: SI1402203-001
ClientSamnple iD:. NI
COC; WEB

Date Reported 3114/2014
Report ID $i402203001

WorkOrder: 31402203
CollectionDate: 2114/201'4
DateReceived: 211912014 10:00:0.0AM
FieldSamplern

Matrix: •Water

Comm~ents

Metals . Dis~oived

Uranium
Uranium Activity

Metals -SUSpended
Uranium
Uranium Activity

Radlonuclides * Dissolved
Lead 210
Lead 210 (Dissolved) Precision (±)
Polonium 210
Polonium 210 (Dissolved) Precision (±)
R~adium 226

Radium 226 P. ci~on (±)
Thorium! 230
Thorium 230-Precision (•:)
Thorium 229 Tracer (30-120)

Radionuclides - suspended
Lead 210)
Lead 210 (SuSpended) Precision (±)
Polonium 210
Polonium 210 (Suspended) Precision (±:)

Radium 226
Radium 228 (Suspended) Preclsion (±)

Thorium 230.
Thorium 230 precisiont (±)
Thorium 220 Tracer (30-120) "

'0.0112
7.6

<00.0003

<0:2

<1
0,5
<1
0.1

<02

<0,2

•90

<1
0.5 *

<1

0O.2

0.03*
<0,2
0.2
87

pCi/L

mgIL
pCiIL

pCiIL
pCi/L
pCIJL

pCi/L

pCiI_

pCi/L

pti/L

O0.003 EPA 200.8.
0,2 Calculatin

1 o.wVOi
OTW01

i OTWI1t
O1w01t

0,2 SM 7590 Ra-9B
SM 7500 Re-B.

0.2 .ACWIO

AC'WI&
AC'WiO

0202142.117
03/14/2014 1155

03/4214 1259

0314214 1259
o03/0/2014 000
031.512014o000

S03/04/20141!02t.

03052141124
03/0$/2014 1124

08/08/201!4 1124

0.0003 EPA 200.8 02/20/2014 1942
"02 Calculation .03/14/2014 1155

"MS
WN

MS
WN'

SH
SH
SH
SH
SH
s11

KK
1 OiW01 03/04/20141540

OTW01 030404 1,540
1 OT01?D 03105/20i4O000

Qiwol o3/052014o0o0

02 SM 7500 Ra-B 03104/2014. 021

0.2 AGW10 03IU .14 1124
ACW!O 030 !2Q4 1124
ACW10 031012141124

SH
'SH-
SI.'

SH
SH-
SH
KK
KI(
KK

These results apply onhirto the semples tested.
I I I I l il t i I I I 11 11 1 r l . : ii I• l • 1 ¸ . . . . . .

Qualifiers:, Velub exceeds M•4nwn Cortaminant LevelC: Colcualetd Value
H Holding timesf prpabot or abs eox~eded
L Analyzed bys co•nhaetlabomto~y

ND Not Detected slt th Reporting lmit
S spike Raev~eryoi~tslda accepted recovery limits

RL- Reporting Umtit
B AJ'•yt~ detected Inthra associated Method ~BlaJ
S value ab•ove quantatelon range
J3 Analyfedetected beow quentitatton 5K'•
M Value exceeds J•onhlyAve or MCL. •
0 )utslde~he Renge of Dilutions .

Reviewed by:•....r :
Wade tNieuw~ma, Asistant Laboratory Manage]"



im L Inter-Mountain Labs
Ib4"ERA-MOUFIyMN LABS ;

... .. Your Environmental Monitoring Partner
1'i673 Terra Avenue, Sheridan. Wyoming 82801. ph: (307) 672-8945"

Sample Analysis Report

Company-.

ProjectName:

Lab iD:-
SClientSample ID:
COC:

Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

Marsiand Stream Sampling
$1403095-001

Ni
WEB

Date Reported 3/3112014-
Report ID SI 403095001

WorkOrder:.
CollectionDate:
DateReceived:
FleidSanmpler:.
Matrix:

$1403095
315/2014
3/7/2014 12:03:00 PM

.WN
Water

Commenits•.
SAna!•yses-' . . Result. Units Qual -RL Method Date Analyzedllnit

uranium
Uranium .Activity

Metals -Suspended

Uranium
Uranium Activity

Radlonuclides -. Dissolved
Lead 21.0
Lead 210 (Dissolved) Precision (±)
Polonium 210
Polonium 2110 (Dissolved) P~recision (±•)

Radium:226
Raim226 Precision (±)

W.m_,Thrium 230 Precision (+
Thorium 229,Tracer (30-120)

Radi~onue!ldeIs:-Suspended

Lead 210
Lead 210 (Suspended) Pracision (+)

Polonilum 210
Polonium 2?10 (suspended) Precision (+)
Radium 226."
Radium 228 (SusPended) Precision-(±)

Thorium 230 "
Thorium 230 precision (;I)
ThOriUm 229 Tracer (30-120)

0.0056
3,8

<0.0003
<0.2

1.2
0.5
<1
0.2
<0.2
0.04
<0.2
0.04
,91

1.1
0.4
<1
0,4

<0.2
00,4
<02.
0.1
110

mg/L

pCiIL

pCilL
pCi;L

pCiIL

pCiJL
pCi/L
pciI_

pCi/L
pCi/L.
pCiIL
pCiIL
pCIIL
pCi/tL

pCn/L
pC.i1L

0.0003 EPA 200.8 " 0310712014,1912
0,2 , Calculation .03/31/2014 1347

MS
WN

0,0003 EPA 200.8.
•0.2 Calculatin

i OTW01
OTWol

1 OTW0!
OTWO1

.0.2 SM 7500 Ra-B
sM 7500 Re-B

,0.2 ACW1.0
AGWI0
ACWI0

I OTWO1
OT-w01

I OT*WOi
oTW0i

0.2 SM 7600 R•.B.
SM 7500) Ra•B

0.2 ACWIO
ACWI.0
ACWIO

03114/2014 115
031311/2014 1347

0312112014 911
03/21/2014 91

0311912014 1309
03/1912014 1309

*03120/2014 1443
o 31'20120141443
03124/20141555
03/24/2014,1555
03/24/2014.1555

03124/2014 1511
03/24/2014 1511

03124/2014 1301
03/24i2014 130i

S03/25120141i014
03/5/)4 1014

0312512014 1859
03r25120141!659
03125120141659.

MS
WN

SH
SH
SH

SH
SH
SH
MB
MB
MB

MB
MB
MB
MB
MB
MB
MB

MB
MB

.. . . . . . . . . .. . . . ... . . . ... .. . .. . .. . .. , . . . . . .. . .. .. . . . ... ... . ... . . . .. . . . . • .. . . •. . . . .. . .. : '. " : ': : :.. . : " ,.-

These results apply only to the samples tested.
Qualifiers: ""B Analyte detected in the associated Method Blank

E Value above quantltatlwn ranlge"
J Anabyte dietected below quantiatlon limits"
M Value exceeds Monthly Ave or" MCI. one] less than LCL
O Outside the Range of Dilutions
x Ma~trx Effect

RI. - Reporting Mimit
.,c alcuated Value
H Holding times for preparation or anlysisexc~eded

, . L Analyzed $y eco~ntrct laboratw
LND .Not Detecedatte R eporing Uait.

•S- Spike Recoetr routside accepted-recoverylimits"

•Wade Nieuwsma, Assistantl Laboratory Manager



, ,o=.,,,,•,inter-Mountain Labs~ .... "Your-Environmental.Monitoring Partner
1673 Terra Avenue. Sheridan; Wyoming 82801 Ph: (307) 672-8945

Sample Analysis Report

•Company: Cameco Resour~es, Cr:ow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName:. Marsiand stream Sampling

Lab ID: . $1404283-001
ClientSample ID: NI

COC: WEB

Date Reported 5/2812014
Report ID S1404283001

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler.
Matrix:

S1404283
411512014
4/17/2014 10:45:00 AM
WN
Water

Comments..... ..... I
Arialss Result nat Qual RL Method Date Analyefnit

rf~ a q 0 , . . ..c"u• : "I ' 1 " . " " •"I I I . " . . . r l I . i 1 i I ' r

Uranium
Uranium Activity

Metals - Suspended
Uranium
Uranium Activity

Radjonuci~des - Dissolved
Lead 210
Lea~d 210 (Dissolved) •Precision (±)
POlonium 210
Polonium 210 (Dissolved).Precision (±)
Radium 228 ,
Radium 228 Precision (*)
Thorium 230
ThoriUm 230 Precision (±)
Thoriram 229 Tracer• (30.120)

Radionzclldes.- SuSpended
Lead 210
Lead 21J0 (Suspeflded) Ptecislon (:)
Polonium 210
Polontum 2:10 (Suspended) Precision (±)

Radium 226
RadiUm 226 (Suspended) Precision (:t)
Thiorium 230
Thorium 230 PrecisIon,(±)
Thorium 229 Tracer (30-120)

0.0081
5.5

ND
ND

1.1
0,6.
ND
NA
lID
NA
ND
NA
94

ND.
NA
ND
NA

ND
NA
ND
NA
89

mg/L
p~i/I..

mg/L

pCilL

pCiI_
pCi/
pCi/L
PJCI/
pCi/L
pCi/L

pCi/I

pCi/L

pCI/L

pCi/I
pCi/L
pCi/I

pCiL.

0.0003 EPA 200.8
•0.2 Calculatlon.

0.0003 EPA 200.8

0.2 Calculation

!. OTW0!
OTWOl

1, OTfW01
OTWOI

0.2 SM 7600 Ra-B

SM 7500 Ra-.B

•0.2 ACW1O

ACW10
ACWIO

1. OTWO1

1 OTWOI

0.2 SM 7500 Rd-B
SM 7501) Rd-B

0.2. ACW10
ACW10
ACWI0

04/18/201t4 225
05/27/2014 1302

04/2-212014 1918
05/2712014 1302

04/28/2014 914
04)28/2014 914
04/2872014 1331
04/28/2014 133!
04/28)2014 131.9

•:04/2.8/20141!319

0510512014 934
05/05/2014 934
05)0512014 934

04128/2014 914
•04/28/20140914

04/2812014 1331
04/28/20141331
04/29/20141040
04/29/20141!040
0o)052014 934
05/05/2014 934
05/05/2014 934

MS
WN

MS
WN

MB

MB
MB

MB
MB
MB

KK

MB
MB
MB
.MB
MB

-MB

These~ results apply onlyrto the samples tested.
.Qualifiers: B A hnalyte detected In the essociated Method Blank

E Value above quenitatin range.
J Anaiyve detce below quantitatlon lrimit
M- Valu~e e•;ceedB Monthly AveOr MCL oris les than ICt
o Outside the Range of Dilutin
X Maiix Effect.

RL. - eporUing LUmt. . .
C Calcu~lated Value
H Ho-loing limes for preparation oranysse.uedeed
I. Analyzed by a contract laboratoty

L ND Not Detece at the repotn0 Umit
S Splice Recovery outside accepted recovery limits

ReViewed by:_________________
Wade Nleuwsma, Assistant Laboratory Manager



ii~?iInter-Mountain Labs
INTER-MOMjNTMHl L.•JS

~Your Environmental Monitoring Partner
1673 Terra Avenue, sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company:. Cameco Resources, Crow Butte Operation
PO Boxi169
Crawford, NE 69339

Date Reported 61512014
Report ID 81405088001

ProjectName: Mai
Lab ID: $1z
ClientSample ID: NI

Lrsland Stream Sampling
405088-001

WorkOrder:
CollectionDate:
DateReceived:

S1405088
512/2014
5/612014 11:57:00 AM

COC: WEB FieldSampler• WN
Matrix: Water

Com m ents ,. ,, -., .. , • .. ... - •A.nalses Result Units oo., RL, Me,.hod Dt nlzdl
Metals - Dissolved

Uranium
Uranium Activity

Metals - SUSpended
uranium
Uranium Activity

Radlenucildes - Dissolved
Lead 2.10'
Lead 210. (Dissolved)Precision (±)
Polonium 210

Polonium 210 (Dissolved) precision (+)
Radium 226
Radium 226 Precision (±)

\Th~rium 230
W.Thoriur• 230 Precision (±)

Thorium 229 Tracer (30-1:20)

Radionuclides - Suspended

Lead 210
•Lead 210 (Suspended) Precision (±)
PolOnium 210
PolOnium 210 (SuSpended) Precision (±)

Radium 226
Radium 226 (Suspended) Precision (+)

Thorium 230
ThoriUm 230 Precision. (±)
Thorium 229 Tracer (30-120)

0.0053
3S.6

ND
ND

2,0
0.6
ND.
NA

ND

NA
ND.
NA.

"92

ND
NA
ND

NA
ND
NA
ND
NA
93

mg/L
pCi/L

mg/L
pCiIL

pCi/L
pCi/L
pCUL/

pCiI-
pCi/L.
pCi/L.

p•i/i.

pCi/

%~J

0.0003 EP A 200.8
0.2 Calculation

0.0003 . EPA 20(1.8
0.2 .Calculation

•1 OTW01
o-twol

1 OTW01

0.2 SM 7500 Rn-B
SM 7500 Ra-B

0.2 ACW10
•ACWIO

ACWIO

11 OTI"WOl
OTW01

0.2 SM *7500Ra-B

SM 7500 Ra-B
0.2 ACW10

ACWIO
ACW!0

05/07/2014 125
06105/2014 1158

05/0912014 1524

06105)2014 1158'

0511512014 1046
05/15/2014 1046
05/13/2014 1409
05113/2014 1409

05112/2014 1347
05/1212014 1347
05/16)2014 1024
0516162014 1024

* 05116/2014 1024

05/1912014 1101
05/19/20141i101
05/16/2014 1352
05/16/2014 1352
05i1912014 1229
05/19/2014 1229
05)2112014 1236

.05121/214 1238
05/21/20141236

MS
WN

MS
WN

•MB ,
MB
MB

MB
MB

MB

KK
•KK

KK-

MB
MB

MB
MB
MB
MB'
MB
MB
MB-

i I . . . . . . .: 1 " ' :1. .1 : : . . . . . .. I l= I " 1 I I " H I = l 'l' i I ra , r i =.ir I ' 1 I TI II : ' 1 :' " : i : 4 " Ip " = I " 1 .:" . . ".

These. results apply only to the samples testedl."
Qu~al~ifers: B Anatyte detected In the associated Method fllab

E Value above quanftettion range
J Analytedetected below quanltlafion Ihmlts
M Value e ds Monthly.Ave or MCL or sli~ssthan LCL
0 Outside tboRange of Dlulfons
x. Matrix Effect

RL - Reporting: Umit
C Calculated 'Value "
H Holding trmes for preparation or analysis exceeded
IL Ana~lyzed by a contract labo•rator'y

LND Not Detected at the RepOrting Umlt
S 'Splike Recovery outside accepted rcovery limits

Reied by __________

........ •Wade Nieuwsma, Assistant Laboratoty Manager



in u Inter-Mountain Lb • ' Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945.'..

Sample Analysis Report

Company:. Cameco Resources. crow Butte Operation
PO Box 169•
Crawford, NE 69339

ProJectName: Marsiand Stream Samples

Lab iD: $1406214-001
ClentSample ID: NI
COC: WEB

(•nmmi~nt•

Date Reported 7116/2014
Report iD $1406214001

WorkOrder: S 1406214
CollectionDate: 61612014
DateReceived: 6/111/2014 10:52:00 AM
FieldSampler:. WN
Matrix: Water

Analyse Result Units Qual RL Method Date Analyzed/inlt 1
Metals -Dissolved .

Uranium
Uranium Activity

,Metals - Suspended"
Uranium

Uranium Activity

Radienuclides - DissOlved
Lead 2•10
Lead 210 (Dissolved) Precision (±)
Polonium 210
Polonium 210 (Dissolved) Precision (±)'

Radium• 226.
Radium 226 Precision (±).
Thorium 230
Thorium 230 Precision (±)

Thorium 229 Tracer (30-120)

Radlonuclides - Suspended
Lead 210
Lead 210 (Suspended) Precision (±)
Polonium 21.0
Polonium 210 (Suspended) Precision (±)

Radium 226.
Radium 226 (Suspended) PreciSion (±)

Thorium 230
Thorium 230 Precision (±)
Thorium 229 "tracer (30-120)

OOO35
2.4

ND
"ND

1.0
0.6
ND
NA,

0.5
0.1
ND

7"6

ND
NA
ND
NA
NO
NA

N D
NA
85

m9/
pCiI

mg/L

pCi/L

pCi/I.
pCiI

pCiI
pCi/L
pCiIL
pCYL

pC/L.
pCi/I

pCiJL
pCi/L.
pCI/I
p•/I
pCI/
'1

0.0003 EPA 200.8
0.2 Calcuilation

0.0003 EPA20D,8

0=2 Calculation

I OTW01

OTW01

OTW0I
0,2 SM 7500 Re-B

SM 7500 Ra-B
0.2 ACWIO

Acwio
ACW10

06111/2014 1921
07/1512014 1255

06/13./20.14 1528
07115/2014 1255

06125/2014 1254
os125/2014 1254
0612512014 1702
0612512014 1702
07/02/2014 926
07102J2014 926

.0612712014 1623
•06/27/20141!6,23

06/27/2014 1623

MS
WN

MS
WN

MB
MB
MB
MB

MB

MB.

MB

MB
MB
.MB

MB
MB
MB
MB"
MB

i QWO'IW0 07/1920141021
OTW01I. 07/01/2014 1021.

i OTW01 05127/2014 1331
O'IV1WO 08127/20.14 1331

0.2 SM 7500 Re-B 07/0912014 1405
sM 7500 Ra-B. .. 7o0920141!405

0.2- ACWI0 0701/12014 1657
ACWt0 0710112014 1657
.ACWIO 0710112014 1657

These results apply only. to the samples tested,
Qualifiers: B Aflalyte detected in the associbted Metlhod Blanjk

E Value above quantitatflon rnge
J Anatysetecetededbelow quentftatlon limIts.

• M Value exceeds Monthly Ayeor MCL orIs le~ssthat
0 Outs~de the Range of Dilutions
X Matrix Effect

•Reviewed by:__________________

RI, Reportng Umit.
C Calculated Value.. -
Hi Hokding times for preparationor enalysi exceedeei

SLCL_ ND Not Detected atthe.Repcrtlng Umiti
s Spie RauovyW outside acceptedrewey lm~s•

Wade Nieuwsma, Assistant LIborntory Manager



lI nte-ou ontain Lbs
INITER-J4OUPTAIN LABS

* Company:. Cameco Resourn

* Your Environmental M'~onitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 •

Sample Analysis RePort

ces, Crow Butte Operation
PO Box 169
Crawford, NE 69339

Date Reported 8/19/2014
Report iD $1407208001

ProjectName:
Lab ID:
ClientSample ID:

COG:

Marsland Chadron Well Sampling
SI1407208-001
NI.
WEB

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler.
Matrix:

S$1407208
7/8/2014
7/1 0/2014 11:05:00 AM

Water
Comments

Metals - Dissolved

Uranium
Uranium Activity

Metals - Suspended
Uranium

Uranium Activity

Radlonuclides - Dissolved
Lead 210
Lead 210 (Dissolved) PreCision (+)

Polonium 210
Polonium 2•10 (Dissolved) Precision (+)

Radium 226
Radium 226 Precision (+±)

*T•horium 230

[horium230 Precision (±)

Thorium 229 Tracer (30-120)

Radionuclides - Suspended
Lead 210
Lead 210 (Suspended) Precision (+)

Polonium 210

Polonium 210 (Su~spernded) Precision (±)

Radium 226
Radium 226 (SuSpended), PrecisiOn (*)

Thorium 230

Thorium 230 Precision (±)
Thorium 229 Tracer (30-120)

0.01.30.
8.8

<0,2

<1

0.3
<1

0.2
<0.2.
0.1
<0.2
0.0

63

<:1
0.3

<1
ci4

<0.2

0.03

*0.04

77

mgJL
pCl!L

rng/L

p~i/L

.pC~i/L

pCiUL.
PCL
pCi/L

pCiIL
pCI/I

pCi/L

pCi/L

pCi/L

pCiIL
pCilL

pCl/L

pC/L.

0,0003 EPA 200.8
0.2 Calculation

0.0003 EPA 200.8
0.2 Calculation

1 OTW01
OTrW01

1 OT~W01

OTW01
0,2 SM 7500,Ra-B

SM 7500 Ra-B

0.2 ACW10

ACWI0

ACWIO

1 O'WIW0

OTW01

1 OTW01

•O'wI'0
0.2 SM 7500 R'a-B

SM 7500 Ra-B

0.2 ACWl0

ACW10

ACW10

07110/2014 2057
0811912014 1029

07115120141t804
08/19/2014 1029

0810612014 1.514

08/06/2014 1514
0810712014 1057

08107/20141t057
08/27/20'14 1338

0812712014 1338
07/28/2014 1225

07128/2014 1225

07/28/2014 1225

0810712014 839
o8moi0/14 839

0810712014 1233

08107)201141233

07128/2014 1140.

07128/20141140.
'08/01/2014 838

08101/2014 836

08/01/20t4.836

MS
WN

SMS
WN

•MB
MB

MB

MB
MB

MB
MB
MB

MB

MB
MB
MB

MB
MB
MB
MB
MB

MB

These results apply only to the samples tested,
Qualifiers: B Aragyte dettected In the asseoraed Meth0d Blank

E Vialue above quanlitalon rnge.
J Aal~yte detected below quantltation llm~ts
M Value ex<ceeds MonlhlyAve or MCL or is less ihan LCI
0 Outside the R~ange of Dlutios .
X Matrix Effect

RIL.- Reporting, Umit
C Calculatedl Value
H Ho1dbng limes for preparation or analysts exceeded
L Analyzedbye contractlaboorato•y

,LND NotDetecedetthe Report'lngtmlt
S Spike Re or utsfde accepted recceary limits

* Reviewe by ,__________
Wade Nieuwsma, Assisatut Laboratory Manager



.HE~ONM Ine-MutanLas1S7 Term Avenue, Sheridan. Wyoming 82801 ph: (307) 672.-8,945

Sample Analysis Report

'our Environmenta!l. Monitoring Partner

Company:.. Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marsiand Str:eam Samples.

Lab ID: SI1408200-00t
CllentSample ID: NI
COC: WEB

Date Reported 9/2312014Report ID $1408200001

WorkOrder:
CollectloniDate:
DateReceived:
FieldSampler:.
Matrix:

$1408200
8/8/,2014
811212014 1,1 12:00 AM

Water

Comments
SAnalyseS Result Units Qual RL Method aeAaye/ It
Metals .Dis~solved ,

Uranium 0..0.050 flgJL O.0003 EPA 200.8 08/1212014 1931 MS
Uranium Activity 34 pCi/L 0,2 Calculation 09/23/2014111.1 WN

Metals - Suspended
Uranium "<0.0003 mg/L. 0.0003 EPA 200.8 08114/20141502 MS
Uranium ActivitY <0.2 pCi/L 0.2 Calculation ' 09123i2014-1111 WNl

Radlonuctides * Dissolved.
Lead 210 1.1 , pCi/L 1 OTW01 08132141512 MB.
Lead 210 (Dis~oived) Precision (±i) 0.4 pCi/L OTW01 08/23/2014 1512 MB ..
Polonium 210 <1 pCI/L ¶ OTW01 081231i2014 1205 MB;
Polonium 210 (Dissolved) Precision (±) 0.4A pCi/L. OTWV01 08/23/2014.1205 MB
Radium 226 <0•2 pCi/I. 0.2 SM 7600 Ra-B 09032141i153 MB
Radium 226 precision (±) 0.04 pCi/L. SM 7500 Ra-B . 09/0312141153 M••.

Thorium 230 .<0.2 •pCi/L. 0.2 " ACW10 0812712014 !712 i
Thorium 230 Precision (i:). 0,0 pCi/L ACWl0 , 08/27/20141!712 .. -Thorium 229 Tracer (30-120) 62 %ACW10 08/27/2014 1712 .MB

Radlonuclidos - Suspended .
Lead 210 <1 pCI/L. 1 OTW01 08r23/20141i046 MB
Lead 210 (Sus lifnded) Precision (+) 0.5 pCi/I. OTW01 08?23/2014 1046 MB
Polonium 210 <1 pCi/L . I OTW01 08I25/20)14.000 • MB
Polonium 210, (Suspended) Precision. (±1) 0.2 pCi/L. OTW01 08/25/2014 000 .MB
Radium 226 .0,3 pCi/I. 0.2. SM 7500 Ra- 08•2 14 17Z1 MB
'RadiUm 226 (Suspended) Precision (±i) . 0.1 p•-i/L. SM 7500 Ra-B 082204 1721 MB

Thorium 230 <0.2 pCi/L 0.2 ACW10 09117)20141t015 . MB
Thorium 230 Precision (±) 0.04 pCi/I. ACW10 09i17/2014 1015 "MB
Thorium 229" Tracer (30-120)- 77 . ACW10 09/1.7/2014101:5 MB

• nese results appay only to ze sampiesteswa. K.. tceponting Lumit
Qualifiers: B Ahalytfedetected Jn the associated Meth~od BlankE Value above quantltatlon range

J Aj,,alyte detecte beiowquahtitaflonllls
SM ValueezceedsMonuhlAvabrMCLcwlslesstlhanLCL
0 Outside the Renge of Dfu.lob~s".
X" MatltxEffect

Wade Nieuwsma, AssitatLaboratory Manager

C calcu~at~ve . •a uH Holdilng= times• fo~r preparation or anaysis exceeded
L Anlyzed bye conrtact Feboratoly

.ND Not Detected atihe Repwllng Unmit
.8S Splkce ReopesyOoutside accepted recovery limits



iivi I~Inter-Mountain Labs
INJTER-M~OUINTAIN LABS

• Your Environmental Monitoring Partner
1673 Terma Avenue, Sheridan, Wyoming 82801 ph: (307) 672--8945

Sample Analysis Report
V Company. Cameco Resources, Crow Butte Operation

P0 Box 169
Crawford, NE 69339

ProJectName: Marslantd Stream Samples
Lab ID: $1409204-001
ClientSample ID: NI
COc: WEB

DateReported 10/201/2014
Report ID SI1409204001

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

$1409204
91812014
911012014 2•53:00 PM

Water
Comments•
Analyses Result Units Qual RL Method Date Analyzed/Init

Metals - Dissolved

Uranium
Uranium Activity .

Metals - Suspended

Uranium

Uranium Activity

Radionuclldes - Dissolved
Lead 210
Lead 210 (Dissolved) Precision .(+)

Polonium 210
Polonium 210 (Dissolved) Pmcision (±)

Radium 226
Radium 226 Precision (±1)

SThorium 230,
WThorium 230 Precision (±)

Thorium 229 Tracer (30-1:20)

Radlonuclides ,- Suspended

Lead 210

Lead 210 (Suspended) Precision (±)

Polonium 21.0
Polonium 210 (Suspended) Precision.{+)

Radium 226

Radium 226 (Suspended) Precision (±)

Thorium 230

Thorium 230 Precision (±)

Thorium 229 Tracer (30-120)

0.0086

ND
ND

ND
NA

ND
NA.

ND

ND

NA
75

ND
NA
ND

ND
NA
ND
NA.
.- 2

moJL
pCuJL

.mg/L

pCiIL

pCi/L
pCi/L

pCi/L

pcl_
pclL

pCilL

pCilL

pCi/L
pCiIL

0.0003 EPA 200.8 09/1120141448
0.2 Calculation 10/1162014 902

0.0003 EPA 200;8
0.2 Calculation

1 OTW01

O1TwO1

1 OTW01

OTW01

0.2 SM 7500 Ra-B
SM 7600 Rn-B

0.2 ACW10
•ACW10

ACWI0

1 OTW01

011w0l
1 O*TW01

0.2 SM 7500 Ra.-B

SM 7500 Rn-B

0.2 ACWl0

ACWiO
ACW10

09113r01410.17
1511612014 902

o0912o214 1111
0912512014 1111

0913012014 1314

09130/2014 1314
0922214 1343

0922214 1343.

1./3.1/20148•37

10/3112014 837

1013112014 837

09r2912014 13i4

0912912014 1314
0)913012014 1421.

093014 1421

10l1512014 1302
1011512014 1302•
0911912014 1722
09119r20141i722
0911912014:1722

MS
WN

MS.

WN

MB
MB
MB
MB

MB
MB

MB
MB

MB~
'MB

MB
MB
MB
MB

MB

MB

These. results apply only to the samples tested.
QualifierS: B Anatyte detected in the associated MetodBlatic

E VatuB above quanlitallon range
J Analyt.detede below qtuantlttaioti rustle
M ValUe exceeds Monoth• AVe or MCI. als less rnaz WI.
0 Outside tile Range of Dfuton
X. Matrbc Effect

Reve"e by: . .4.. ..... ,-. '_ .. _

RIL ,Reporting Umit
c CalodlatedValue
H Hodl knesforprEpainton or anelsl exce•eded
I Aril•eda rys ontract labratoiy

L ND Not Delldled at-tie. Reporting uinst
S Spldce Recow, y•utslde accepted re•W~y lmits

Wade Nieuwsma, Assistant Laboratory Manager



• ~Inter'-Mountain Labs Your Environ mental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming862801 ph: (307) 672-894•

. Company:

Sample Analysis Report

Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford,. NE 69339

Date Reported 10i3012013
Report ID: $1309291001

" ProjectName:
Lab ID:
ClientSample ID:
COG:

Marsiand Stream Samples
S$1309291-002
N2=
Web.

WorkOrder.
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

$1309291
911612013 -
9/1812013 2:30:00 PM

water
Comments
)Analyses ,- Result Units Quai RL MethOd Date Analyzed/Init

Metals - Dissolved
Uranium
Uranium Activity

Metals - Suspended
Uranium
Uranium Activity

Radiohuilides - Dissolved
Lead 210
Lead 210 (DiSSolved) Precision (*)

Polonium 210
Polonium 210 (Dissolved) Precision (+)

Radium 226
Radium 226 Precision (±)
Th~dum230

*Thorium 230 Precision (±:)

Thorium 229 Tracer (30-120)

Radionuclides - SUspended
Lead 210
Lead 210 (Suspended) Precision (+)

Polonium 210
Polonium 210 (Suspended) Precision (*)
Radium 226
RadiUm 226 (Suspended) Preiin (-±)

Thorium 230
Thorium 230 Precision (*1)
Thorium 229 Tracer (30-120.)

0.0051
3-5

mgIL
pCI/L

ND
ND

ND
NA
ND

NA
ND
NA
ND-

NA
88

ND
NA
ND
NA
ND
NA
ND
NA
85

mg/L
pCiIL

.. pCiIL

pCtI.
pCii_

pCtIL
pCiI_

pCI_
pCiI

pc•_L

pC•/L
PCifIL

0.0003 EPA 200.8
0.2 Calculation

0.0003 EPA 200.8

0.2 Calculation

1 oTW01
OTWOi

1 OTW0!
oTwoI

0.2 SM 7500 Ran-B
SM 7500 Ra-B .

0.2 ACW10
ACWIO
ACWIO

1 OTW01
OTW01I

1 wOTW
OTWol

0.2 SM 7500 Ra-B
SM 7500 Ra-B

0.2 AGW10
ACWl0
ACW10

10/01/2013716
11101/2013 1335

10/14/2013i1413
10/.i4/2013 1413.
10,/04/2Q13 1043
10/42131043

10/01/2013 1446
.10101/20)13 1446
•09/30/2013 1205.

0930203 1205

10/21r2013 1410.

10121/'2013 1410
10/15r20t3 1452"
10/15120131i452

.,10/14/2013,1851
10/14r2013 1851
10109/2013 1W3
10/0912013 1W3
10/0912013 1333

S10/312013 037
11/0.1/2013 1335

MS
UJK

MS
LJK

SH

SH
SH

SH4

SH
514
MB

.MB

MB

51H
SIH
SH
S H

SH,

SH
MB
MB
MB

, , , ,, , " ,' , i , . . . . , ,, iT,, ,'i •', . . .. . ,, , -- ,, ,v ' I " , . . .. , "r , . .. . I ': , ' , . .. . , ''1 " r ' r " ," , ' •'r ,, .. ..

These results apply only to the samples tested.
Qualifiers: *

c
•. H

L
ND

Value exceeds Maximum Contaminant Levsl
Calbulated Value
Holding tim s or preparation or anl 'isexcede
Analyzed by a-c)niract laboratory
Not Detected et the Reporting Limit
Spike lRecoatry outside accepted recove.ry Emiits

RL - Reportng Umit
B Analyte deece in the associated. Metho ank
E Value above quantitetion range
J Analyts detected below quantiation limits
M Value exceedls Monthly Ave or.MC ..
0 Outside the Range of Dilutions

elReviewed by: __________

Wade Nleuwsma, Assistant •L~aborao, Manager



LIXK Inter-Mountain Labs " " "Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 .. . .'..

Sample AnalyieReprtt ,

Company:, Camneco Resources,. Crow Butte Operation
P0 Box 169
Cranwfo.rd, NE.69339

clientSample ID: N2
CO':. WEB

Date Reported. 11i/2012013
Report ID: $i310334001

Ww•Qdr. -813101334

DateReceived: 10/22/2013 10:59:00 AM
FieldSampier N
Matrix: Water

CoTpmm~ents , •

An~IY~ Resultt UniI~ :uif RtL
I " = ,' l , " • 1 1 i l . .. . . r l i " ' "

Metals - Dissolved
Uranium
Uranium Activity

aetals -StiS$ehdel

Radlonruclides - Dissolved
Lead 210
Lead:210 (DissOlved) Precision (±)
Polonium 210

Radium) 226 Precision (+)

Thorium 230 Preclsion (*:)
Thorium. 229 Trac~er.(30-120)

Lead2o
Lead 210 (SuSpended) Precision (+)

Polbnlum 210 (Suspended) Precision (*1)
Radiu~m 226
*Rad3u2B.(Suspendedt)recis ion(±)

Thorium 230 PreCisi~n (±1)
Thorium 229 TraCer 1(30-120)

0.0059
4.0

ND
ND

ND
NA
ND

:ND.
NA

.ND
NA

77

N•D

NA
ND
NA
ND
.NA

NA
68

mg/I.
pCI/L

mg/L

pCV•

pci/I
pCi/L

pCi/L

pCi/L

pCIIL

pCI/L
pCi/I-

pCiIL
%~/I

0.oo03
0.:2

1 OTWO1

I OTWOIl'

SM 7500 Ra--B

02 ACWI0
ACWiO

O TW01
0.2 SM •00 Ro-

02 SM 7500 Re-B

o A. W,1o
ACWIO
ACW!0

EPA 200.8
Calculati0n

10/22/2013 2032
11/1512013 1435

102/03 -4.
11o15..013435

1-1105/2013 1•28'
1t1/05/2013 1128
10/31120131414

!111112013 1629

11104/2013 1125
t11104/201311t25

1•1/05;2013,i334
11/0o12031334
10/31/20131414
10131/2013 1414
11/1112013 1629

11!11/20131629

11/0512013 800
11/05201 3'800

MS
WN

.SH,

SH .
SH
SH
SIH

SH.

SH

SH
SHt
SH ,.

MB
MB

These results apply only tB the samples tested.
QUalifierm: * Value exceeds Maximum Contaminant Level

C Calculated Value

L. Anaiyzedby; a cdntract laboratory
ND Not Detected at the Repolldngumnit
S Splie Recoviery outside accepted recoery limits

RL --Reporting Uimit
B Analyte detected in the associated Method Blatli
E ValUe abovte qua~taflo ~ra~lge ,

M• Value exceeds Monthty Ave or'MCt.
O Outside th~e .Rnge of Dflufiona

Reviewed byr ..
Wade Nieuwsma,. Assistant Laboratory Manager.



, Inter-Mountain Labs
IHTlR-MROUNTA1I •LAB3S

' Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

. Company: ..Cameco Resources, Crow Butte OperationP0 Boxl169
Crawford, NE 69339

ProjectName: Marsiand Stream Sampling
Lab ID: S13!1379-002
ClientSample !D: .N2
COC:

Date Reported 112/2014
Report ID $1311379001

WorkOrder: 81311379

CollectionDate: 11/20/2013 ..
DateReceived:. 11/22/2013 11:57:00 AM

FIeldSampler. "WN
Matrix: Water

Com m ents, ., r... .... ,.. ."
]Analyses Result Units Qual RL Method Date Analyzed/init •I

Metals - Dissolved

Uranium
Uranium Actiivty

Metals - Suspended
Uranium
Uranium Adtiity

Radlonuclides - DissOlved

Lead 210
Lead 210 (Dissolved). PreCision (±1)
Polonium 210
Polonium 210 (DiSSolved) Precsion (±)

Radium 226
Radium 226 Precision (*1)"
Th Orium 230

horium 230 Precsion: (±)

Thorium 229 Trac•er (30-120)

Radlonuctides --Suspended
Lead 21.0
Lead 210 (Suspenided) Pr0Oisloti (*-)
Polonium 210
Polonium 210 (Suspended) Precision (±I)
Radium 226
Radium 226 (Suspended) Precision (±1)

Thorium 230
Thorium 230 Precision (±)
Thorium 229 Tracer (30-120)

0,0062
4.2

ND
ND

ND
NA
ND

NA
ND
NA
ND
NA
89

ND
NA

ND
NA
ND
NA
ND
NA
110

rnglL
pCiIL

pCiIL

pCi/L
pCi/L
pCiIL
pCiI
pCiIL
pCi/L
pCi/L

pCi/l_

pCIIL
pCi•L.

pCiIL
pCi/L.
pCi/L
pCiIL

pCl/L

0.,0003 EPA 200.0
0.2 Calculation

0.0003 EPA 200.8
0.2 CalCulation

I oTFW01
oTwol-

1 OTWO1
O'nN01

0.2 SM 7500 Ra,.B

SM 7500 Ra-B
0.2 ACWIO.

ACW10
ACWt0

1 OTWOIt

1. OTWOi

0.2 SM. 7500 Ra-B
SM 7500 Ra-B

0.2 ACW10
ACWIO
ACWlQ

*12/30/2013 1224

12/22131703

12130/2131!224

• 12/191201!31436
12/19/2013 1436
1.2/24/201311128

1212412013 1•18

t2/1•!13 1111

12/1124)3 1047'
12/!11/2013 '1047

12125/20i3 1304
12,.1031304
1216• 13 1304
12r28/2013 1304.

,12118/2013.1228.
12/16/2131.228

S12/17r2013 1013

12/1712013 1013
12117/20131013

MS
WN

MS
WN

SH
SH
SH
SH
SH
SH
MB
MB
MB

SH
811
SH
31-
SH
SH-
MB.
MB
MB

,r " - ,, + , r r " " ,=+ r l" ,, , • = , ] i" ," I " ' ' , , r I ' " = 1 " ! +rr'l• ! ' " ; . . " I I= l I r e' =' " ' " • ' .

These results apply only te the sampleS tested.
QIual Wera: *• Value excceeds Mredmum Contaminant Level

C Calclated Value
H Holding times for preparation cr analysis exceeded
L Analy'zed byn c ontrac laboOmt~ry

ND) NOt Detected atthe Reportng Urnl_
S Splike Rew~eryou~tside accepted raewvcy Ontits

* e e edby: _____,.__ ...... _,.____

WmrIA Nisaiwma_ A5~idt~nt I RahnrntorvM

RL.. Reporting Linit... ""
B Analyt detected In thie associaed. Method Blam*
5 Value •above quanlitation range.
J An.alyta detected: below quanlitalorn Erits
M ValUe exceeds Monthly Ave or MOL
o Ouitside the Range of Dhutlins

Rnan~r



JJ~iI.LInter-Mountain Labs ' Your Environmental Monitoring Partner
1673 Terra Avenue., Sheridan, Wyoming 82801 ph: (307) 672-8945 ..

Sample Analysis Report j

Company:. Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, .NE 69339

ProjectName: Marsiand Stream Sampfing
Lab ID: $1312366-002
ClientSample ID: N2
COC: WEB

Date Reported 1120120.14
Report ID $1312366001

WorkOrder: $1312366
CoijectionDate: 1212712013

DateReceivedl: 12/31/2013 11:28:00 AM
FieldSampler:
Matrix: Water

Co~mments .. , .,.. , , ,.
Analyses Result Units Qual RL .Method . Date Analyelnit I
Metals Dissolved

.Uranium'
Uranium Activity

Metals - Suspended
Uranium
uranium Activity

Radionuc~ldes -: Dissolved
Lead 210
Lead 210 (Dissolved) Precision (±)
Polonium 210
Polonium 210 (Dissolved)'PreciSion (±)
RadiUm 226
Radium 226 Precision (±)
Thorium 230.
Thorium 230 Precision (±)
Thorium 229 Tracer (30-120)

Radlonuclides - Suspended
Lead 210
Lead 210 (SuSpended) PrecisiOn (±)
POlonium.210
Polonium 2i0 (Suspended) Precision (*)
Radium 226
Radium 226 (Suspended) Precision (i:)
Thortium230

ThOriU~m, 230 Precision (*:)
Thorium 229 Tracer (30-120)

0.0060
4:1

<00003
<02

<1
NA
<1
NA

<02
NA

.<0.2
NA
92

<1

<1
NA
<0,2
NA

<0.2
NA
82

,mgIL
pCi/L

mg/L

pCi/

pCi/L

pCi/L

pCUL
pCi/L

pCi/L

pCiIL
pCi/L
pCi/L

pCi/L

pCi/L
pClL
pl

0.0003 EPA.200;8
* 0.2 Calculalt~n

0.0003 EPA 200.8
0.2 Calcuato

1 OT*W01
OT.W01

1 0OiWO'
oTWoI

0.2 SM 7500) Rn-B
SM 75o00Ra•B

0.2 ACIo.
-ACWIO

* ACWI0

I OTW01I
OTW01

1 OTWOi
O1.W01

0.2 SM 7500 RnaB
SM 7500 Ra-B

o2 ACWI0
ACWIO
AOW1O

011)312014 1:526
01/20/2014 1413

01R0312014 1959

.011/214 1413

0111412014 1406
01/14/20141t406
011151204 1338
01/15r2014 1338
01114120141156

01/1•142014156
0111012014 1130.
0111012014 1130,
01110/2014 1130

MS
WN.

SH,
S H
S H
"SH

S H

MB

01/14214 1406 SH "
01114/2014 1406 SH

01/15/2014 1338 SH
01/1512014 1338 SH
01141420:14 950. SH
0111412014 9S0 SH.
01/101201411i30 MB
0111012014 1130 Mfl
0111012014 1130 MBl

..... = •,l "rL ' +i. .: :.. " , : " z I , . , i .

Tlres results apply only to the samples tested. RI
Qualif~ers: * value e xcees Maxlnwm Contantnant Levet •

C Caiculated Vatue
•H Holding flma for preparaton ort~yi exceedd
L Analyzed bYea confrm aborao~y

NiD Not Detecteed at the.Reporting Umit
S Spike Reu•t outside accepted recovery Omits

L. - Reporting Uimit
B Aalyta detected In th associated Metliod.J!•lS*
- Values iauantlt~toio nge•
J ,Anslyte detected b~toW qua•tltat~on itmit.
M Value aced MontthlyAve or MCL'
0 Outsdde the Range of t)~ulions

Swade NiowahiaAsis~tant Laborat~oy, Manager



INERMONAI"LS Inter-Mountain Labs~
• . Your Environmental. Monitoodng Partner•

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 "

Sample Analysis Report

. Company: Cameco Resources, Crow Butte Operation
PO Box 169
Crawford, NE 69339

ProjectName: Marsiand Stream Sampling
Lab ID: $1401235-002
CllentSample ID: N2
COC:

Date Reported 2/25/2014
Report ID $1401235001

WorkOrder: $1401235

CollectionDate: 1117/2014
DateReceived: 1/22/2014 11:43:00 AM

FieldSampler-.

Matrix: Water

Comments
Analyses• Result Units Qual RI Method Date Analyzedllnit

Metals -. Dissolved

Uranium
Uranium Activity

Metals - SusPended

Uranium
Uranium Activity

Radienucildes - Dissolved

Lead 210 I
Lead 210 (Dissolved) Precision (±)
Polonium 210
Polonium 210. (DisSolved) PrecisiOn (+)

•Radium 226
Radium 226 Precision (±)

*Thorium 230
Thorium 230 Precision (±)

ThoriUm 229 Tracer (30-120)

RadlonuclUdes - Suspended
Lead 210
Lead 210 (Suspended) Precisi'on (±+)

Polonium 210
Polonium 21'0 (Suspended) Precision (±)

Radium 226
Radium 226 (Suspended) Precision. (±)
Thorium 230
Thorium 230 Precision (+)
Thorium 229 Tracer (30-120)

0.0062•
4.2

4W:003
<0.2'

<1
0.5

<1

0.2

0A

0.1
<0.2

70

<1

0A

<1

0,3
<0.2.

0.03

0.2

91

mg/L
pCi/.

pCi/L

pCi/L
pci/L

pCi/L

.pci/L
pCJ.
pCtI
pCIIL

pCi/L
pCilL

pCJL
pCi/L

pCi/L

pCi/L
pCI/

0.0003 EPA 200.8
.0.2 Calculation

0,0003 •EPA 200.8
0.2 Calculation

1 o1-w01
O1.W01

1 OT*W0I
O1.W01

0.2 SM 7500 Ra-B

SM 7500 Re-B
0.2 ACWI0

ACW10
ACW10

I OTfW01
OTW01

1 O.TW01
O1.W01

0.2 SM .7500 Re-B
SM 7500 Re-B

0.2 ACWI0
ACWI0
ACWI0

01/23/2014 1913
0212/214'1558

01131214,2055

0211812014 1549

0211812014 1549

02/2012014 1 057

0216/041134

020/0!41134,
•02/1612014 1542

0,211/2141 54.2
02/16/201•41542

02118/20141i549•
02/18/'20.14 1549

02202014 1057
02/20/2014 1057

02/061201,41402
02/8/21440
02/16/2o141542
02/1612041 542

02116/20141542

MS
WN

MS-

WN

SH

SH

SH
SH
SH
SH

MB

MB

MB

SH

SH

SH
SH

Si-

SH
MB
MB

MB

These results apply only to the sam~ples tested.
QUalifiers: * Value e xceeds Maxdmum Conta~ntnantl~evel

C Cal•tlatedVal
H Holding Uimes Ire:pnration oranl•~ exceeded
L Analyzed by a conilrethoratw•y

ND Not Detected at he Reportng Uimit
S Spike Rec~viymtdslde accepted recovty lmints

RIL-Reportng Umit
B Artatyte detected In the a;.•Odated Method Stalnk
E Vaue above q~ahtttatonrag
J Anaiyta detcted betow quantitatlon Omits
M. Value exceeds Monthly Ave or MCL
0 OutsIde the Rag of Dlutions

Reviewed b~ ____________________

Wade Nleuwsma, Assistant Laboratory Manager



~Inter-Mountain Labs Ybu EniromenalMonitoring Partner

1673 Terra*Avenue, Sheridan, Wyoming 82801 ph•.(307) 672-8945:
Sample Analysis Report

Company Cameco Resources, Craw Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marsiand Stream Sampling
Lab ID: $1 402203-002
ClientSample ID: N2

Date Reported 3/14/2014
Report ID $1 402203001

0
WorkOrder:
ColiectionDate:
DateReceived:
FleldSamplern
Matrix:

S1402203
2/1412014
2/1912014 10:00:00 AM

COC:"" WEB
Water

Comments
1Analyses Result Units Qual RI Method Date Aniaiyzed/Init

Metals - Dissolved
Uranilum 0.0100. mO/L "0.0003 EPA 200.8 0212012014 1947 MS
Umnium Activity 6.8 pCl/L 0.2 Calculation. 0311412014 11t55 WN

Metals - Suspended
Uranium " <0.0003 mgIL. 0.0003 EPA .200.8 0212012014 2149 MS
uranium Activty <0,2 pCiJL "0,2 Caliulation 03114/2014 1155 WN

Radionuclides,- Dissolved
Lead 210 <1 pCi/L 1 OTW01 03/04/20141!540 SH-

Lead 210 (Dissolved) Precision (±) 0.5 pCiIL OTW01 .0314 t04 1540 SH

PoloniUm 210 <1 pCIlL 1 OTWOI 0310512014 000 SH
PolOnium 210 (Dissolved).Precision (±) 0.2 pCi/L OTWOI 0! 0310,5/2014 090 SH

Radium 226 <0.2 pCi!L. 0.2 SM 7500 Ra- ., 0314214 10,21 SH
Radium 226 Precision (±) 0.1 p~i/L SM 7600 Ra-B • 0314214 1021 SH

ThoriUm-230 .<0.2 pCi/L 0.2 ACWIO 03/6214 1124
Thorium 230 precision (±) "<pCiIL ACW10 0310812014 1124

Thorium 229 Tracer (30-1;20) 100 %ACW10 0316 i04.1124 K K

Radlonuclides.- Suspended .
Lead 2l0 <1 pCi!L. 1 OiW01 03io !4 1540 ~ SH-

Lead 210 (Suspended) Precision :(±) . 0.6 pCi/L OTW01 03104/2014 1540 SH
POlonium 210 <1 pCi1L 1 OTW01 0310512014 000 SH
Poionium 210 (Suspenjded) Precision (:1) 0.2 pJi/L OTWO1 03/05/2014 000 SH
Radium 226 <0.2: pCi/L 0.21 SM 7'S00 RB-B 03/0412014 1021 SH
Radium 226 (suspended) Precision (±) 0.03 pCi/L . SM 7500 Ra-B 050214 1i021 SH.

Thorium 230 <0.2 pCi/L 0.2 AOWINO 0•)214 1i25 KK
Thorium 230 Precision (+) 0.1 pCi/L AC~Wi0 03/0612014 1125 KK

Thorium 229Tracer (30-120) 90 %ACWIO 03I06/201'4 1125 KK

These results apply onlyko• the samples tested.
Qualifiers: * Value exceeds Maeimum contamnlrant Level

C Cateiteted VBIuB
H HOldini times for preparation or analysis exceeded
L Analyz~ed by a contract iahorakxy

ND Not Detected at the Reporting Urhit
S Spie Recoe outside accepted recovey Umits

RL,- Reporting Unmtt

BH
J
M
0

Analyte 4etd• Iiha heassociated Method Blank
'Value above quantlitaton range
Analyte detected belowquazntltall Umits
value exceeds MonthyAve, or MCI-
Outside thieRange of• DilutIon's

Wade Nieuwsma, Assistant Laboratory Manager



inter-Mountain Labs-
INI1TER MOUNTMNH L&BS

* Company; Cameco Resources

P0 Box 169
Crawford, NE 6933!

ProjectName: Marsland Stream
Lab ID: S$1403095-002
ClientSample ID: N2
COC: WEB

Your Environmental Monitoring Partoer
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

•Sample Analysis Report

s, Crow Butte Operation

9

Sampling

Date Reported 3131/2014Report ID SI1403095001

WorkOrder: •
CollectionDate:
DateReceived:
FieldSampler:.

Matrix:

SI1403095
3/5/2014
3/7/2014 12:03:00 PM
WN
Water

Comments
Analye Result Units. Qual RL- Method Date AnalyzedlInit

Metals.- Dissolved
Uranium
Uranium Activity

Metals -SUspended
Uranium
uranium Activity

Radlonuclides - Dissolved
Lead 21.0
Lead 210 (Dissolved) Precision (+)
Polonium 210
Polonium 210 (Dissolved) Precision(±)
Radium 226
Radium 226 Precision (±)

* Thorium 230

Thorium 230 PreciSion (±)

Thorium 229 Tracer (30-120)

Radlonuclides - Suspended
Lead •210
Lead 210 (Suspended) Precision {+)
POlonium 210
Polonium 210 (Suspended) Precision (±:)

Radium 226
Radium 226 (Suspended) Precision (±)
Thorium 230
Thorium 230 Precision (+)
Thorium 229 Tracer (30-120)

0.0018
12

0.0012
0.8

<1
0.5
<1
0.2

<0.2
0.02
<0.2

0.04
76

<1
0.4
<1
0.3

<0.2
0.05
<0.2
0.1
110

mg/L
pCi/

mgJL
pCL

pCi/L

pCi/L
pCi/L

pCiIL
pCi/L
pciIL

pCi/L
%~/

pCt/L
pCi/L
pCiiL
pCi/L
pCiJL
pCi/L

0.0003 EPA 200.8
0.2 Catc~ulation

0.00O3 EPA 200,8
0.2 Calculation

1 orw01
OT.W0i

1 OTWO1
O]lw01

0,2 SM 7500 Ra-B
SM 7500 Ra.B

0.2 ACWI0

ACWI0
ACW10

1 OTW01
OTWO1

1 OTW01
OTW01

0.2 SM.7500 Re-B
SM 7500 Re-B

0.2 ACW10
ACWI'0
ACW10

03/0712014 1918
03131/'2014 1347

03/14/2014 136
03/3112014 1347

03/21/2014 911
03/21/2014 911
03119/2014 1309

0311912014 1309
0312012014 1443

03/20/20141i443
* 03/2412014 1555
03/24/2014 1555
03/24/2014 1555

0312412014 1511.
03/24/2014 1511
03/24/2014 1301
03/2412014 1301
03/25/2014 1014
03/25/2014 101.4
03125)2014 1659
03125/2014 1659
03)25/2014 1659

MS
WN

MS
WN

SH
SW-
SN
SH-

SH
MB

MB
MB

MB
MB
MB
MB
MB

MB
MB
MB
MB

These results apply only to the samples tested.
Qualifiers: B Ailalyle detected in the associated Method Blank

E Value abeve quanlitstlon range
J Anatyte detected below quentitatloni limits
M Value exceeds Monthly Ave. or MCL or is less than LCI.
0 Outside the Range of Dilutions
X Matrix Effect

RL. Reporting Umit-
C. Calculated Value
H Ho dling times for preparation or analysis exceeded
L 'AnaIyzed bye €cntiact laboiat~ry

NDO NotfDetted atte Reportng Lmitt
S Spike Recovery outside accepted iscowery limits

Wade Nieuwsma, Assistant Laboratory Manager



•'•Inter-Mr~ountain Labs'

INTER-•MOUNTAIN LABS

... ,,YourEnvirolnmenltal Monitoring Partner
1673 Terra Avenue, Sheridan. Wyoming 82801 ph: (307) 672-8945 -

Sample Analysis Report ,

Company. Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marsiand Stream Sampling
Lab ID: $1404283-002
ClientSample ID: N2
COC: WEB

Comments.- ,
SAnalysesRe

Date Reported 5128/2014
Report ID SI1404283001

WorkOrder: $1404283
C0llectionDate: 411512014
DateReceived: 411712014 10:45:00 AM
Fleld Sampler: WN
Matrix: Water

suit Units Qua! RL Method Date Analyzedilnit

Metals - Dissolved
Uranium
Uranium Activity

Metals - Suspended
uranium
Uranium Activity

Radlonuclides - Dissolved
Lead 210
Lead21.0 (DIssolved) Precision (±)

Polonium 210

Polonium 21.0 (Dissolved) Precision (*1)

Radium 226
Radium 226 Precision (+)

Thorium 230

Thorium .230 Precision (+)
Thorium 229 Tracer (30-120)

Radlonuclides- Suspended

Lead 210
Lead 210 (Suspended) Precision (±)

Polonium 210
Polonium 210 (Suspended) Precision (*1)

Radium 226

Radium 226 (Suspen~ded) Precislon (:l)
Thorium 230

Thorium 230 Preci~sion (±)

Thorium 229 Tracer (30-1 20)

0.0068
4.8

ND
ND

1.1
0,6
ND
NA
ND
NA
ND
NA

85

mg/L
pCi/L

pCi/L
pCi/L
pCJJL
pCiiL
pCiiL:

pci/l.

pC•iL
pCi/

•pCi/'.

p~i/L
pCiIL

0/0

0.0003 EPA 200.8
0.2 Calculation

0.0003 EPA 200.8
0,2 Calculation

I OTW01
Ol-W01

1 OTW01
O~TW01

0.2 SM 7500 Ra-B
SM 7500 Ra-B

•0,2 ACWIO0
ACWi0
ACWI10

1 OTW01
OTW01

1 OTW01
OTWOi

0.2 SM 7500 Ra-B
SM 7500 Ra-8

0.2 ACW10
ACWI0
ACW10

04/18/2014 231 MS.
05/27120141302 WN

0t2.21 944) MS
05/2712014 1302 WN

04/28/2014 914 MB
0412812014 914 MB
0412812014 1331 MB
04/2812014 1331 MB
04/28/2014 1319 MB
04428/2014 1319 MB
05/05J2o14 934

05/05/2014 934
05/0512014 934 KK

.04/28/2014 914 MB•
04/28/2014 914 MB
04128/20141331 MB
04/28/20141!331 MB
04/29/201410O40 MBi
04/29/2014 1040 MB
05/05/2014 934 KK
05105/2014 934 KK
05105/2014 934 KK

ND
NA
"ND

.NA
ND
NA

ND
.NA
89

These results apply only to the .samples tested.
Qualifiers: 13 Analyte detected In Th associated Method Blank

E Value above quantltatlolirar.g
J Analyte detected bel0WquahnTtalteon• limits
M Value eeeds Monthly Ava MCL orls less thanJLCi
o Outnde the Range of Dilutlons
X Malrlx Effect

Reviwed y __ ___ ____ ____ ___

Ri. - Reporting Umlt
C CalculateO Value
H Holding Ilmes foflrepratfon or analysis exceeded
L Aaly'zedl bye onikact hboretory

L D Nct De td at thol Reporllng Unht
S Spike Recu~'enj ousdea eccepted recovery liIt-ls

Wade NieuWsma, Assistant Laboratory Manager



HITU Inter-Mountain Labs

iNTrEft..MUNTAIN LAJBS

* Company: Cameco Resour,

PO Box 169
Crawford, NE 69

ProjectName: Marsland Strea

Lab ID; $1405088-002
ClientSample ID: N2
COC: -WEB

• Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan. Wyoming 82801 ph: (307) 672-8945 "-•.•

Sample Analysis Report

ces, Crow Butte Operation

)339

im Sampling

Date Reported 6/512014
Report ID SI1405088001

WorkOrder: 8140508.8

CollectionDate: 512/2014
DateReceived: 516/2014 11:57:00 AM
FieldSampler:, WN
Matrix; Water

C om m ents ., r " " • r " " " ,. . ' ,, ., •• . . ' ". : . '
I Analyses Result Units Qual RL Method Date Analyzed/init

Metals - Dissolved
Uranium
Uranium Activity

Metals - Suspended

Uranium
Uranium Activity

Radionuclides.- Dissolved
Lead 210
Lead 210 (Dissolved) PreciSiOn (+)

POlonium 210
Polonium 210 (Dissolved) Precision (±)

Radium 226-.
Radium 226. Precision (*)

230
Todium 230 .Precision (±).

S Thorium -229 Tracer (30-120)

Radionuclides - Suspended
Lead 210

Lead;1210 (Suspended) Precision (±)
Poloniurn 210
Polonium., 2.10 (SuSpended) Precision (+)
Radium~ 226,
Radium 226 (Suspended) Precision (±)
Thorium 230
Thorium 230 Precision (±:)
Thorium 229 Tracer (30.120)

0.0055
3.7

•ND
ND

1,1

0.5
ND

NA
0.5
.0.2
ND

87

ND
NA
ND
NA

.ND
NA
ND

NA

80

mglL
pCi/L

mgIL
pCVL

pCi/L
pCi/L

pCi/L

pCi/L

p~i/L.
pCIl_
pCiIL
pCi/L

pCi/L
pCilL
pCi/

pC~iL.
pCIL•
pCIIL

pCVL

pCtIL

0.0003 EPA 200.8
0.2 Calculation

0.0003 EPA 200.8

0.2 Calclulation

OTWO1

1 OTWOi
oTWOI

0.2 :SM 7500Ra-B

SM 7500 Ra-B
0.2 ACWt0

ACWI0
ACWI0

1 OTWOI

1 OTW01
OT-W01

0.2 SM 7500 Ra-B
SM 7500 Rae

0.2 ACWIO
ACWl0
ACW1O

05/07J2014 130
06/0512014 1158

05/09/2014 1530
00/05/2014 1158.

0511512014 1046
051151201'41046
0511312014 1409
05/13)20141409
0511212014 1347
05112)2014 1347
05/19/2014 909'
05/191/2014 909
05t1912014 909

05/1192014 1101

0511912014 1101
05116/2014 1352
05/1182014 1352
051t'9/2014 1229

.05119120.14 1229
05130/2014 1320
05/30/2014.1320
05/3012014 1320

MS
WN

MS
WN

MB

MB

MS

•MB

MB

MB
.KK
KK

KK

MB
MB

MB
MB'

MB

MB

MB
MB

MB

These results apply only to the samples tested.
Qualifiers:. B Arnalyte detected In th associated Method Blank

E Value abOve quantitatlon range
J Analyte detected below quarntitallon limits
M Value eceds MonthlyAve orMCL orls•lesstlian LCI
0 Outside the Range of Dilutions
X. Matri .eff

RL - Reporting Umit
C Calculated Value
H Holding times for preparaton or analysts exceeded
1 Analyzed byea contract leboretowy

L.ND Not Detected at the Reporing Um~t
S SpIke Recoyeeiy outside accepted recovery limits

i)Rev'newed by:___________________r
Wade Nieuwsma, Assistant Laboratory Manager



INTER M4OUNTrAIN, [LBaS

Your Environmental Monitoring Partner
W

1673 Terra Avenue, Sheridan, wYoming 8280:1 ph; (307r)672-8945
Sample Analysis Report

Company:.

ProjectName:
Lab ID:
C~ientSample ID:
COG:

Cameco Resources, Crow Butte Operation
PO Box 169
Crawford, NE 69339

Marsland stream Samples
$1 4062 14-002
N2
WEB

Date Reported 711612014
Report ID S$140621 4001

WorkOrder.
ColleotlonDate:
Datefteceived:

51406214
6/6/2014
6111/2014 10:52:00 AM

FieldSampler:. WN
Matrix: Water

Comments
IAnalyse Result Unt Qa R M'ethd D.te .....yzed' it'.-r '["

Metals - Dissolved
Uranium 0.0037 mg/L 0.0003 EPA 200.8 061111201141'926 MS
Uranium Activity 2.5 pCi/L 0.2 Calculation 07115120141i255 WN

Metals - Suspended
Uranium 0.0003 mg/L 0.0003 EPA 200.8 08/113214 1600 MS
Uranium Activity 0.2 pCi/i. 0.2 Calculation 0711512014 1255 WN

Radionuciides - Dissolved ..
Lead 210 ND pCiIL 1 OTW01 08/25/2014 1254, MB
Lead 210 (Dissolved) Preclsion (±) NA pCi/L OTW01 06/25/2014 1254 MB
Polonium 210. 30 pCi/L 1 OTW01 06/25/2014 1702 MB
PolOnium 210 (Dissolved) PreCision (±) 0,7 p0i/L OTW01 08)2.5/2014 1702 MB
Radium 226 0.2 pCi/L 0.2 SM 7500 Ra-B 07101204 926; MB
Radium 226 Precision (±) 0.1 pCi/I SM 7500 Ra-B 07/(2l01•4 926 MB
Thorium 230 ND pCi/L 0.2 ACWI0 08/27/20141!623
Thorium 230 Precision {±) NA pCi/L ACWI0 96/2712014 1623
Thorium 229 Tracer (30-!20) B4 %ACWI0 06)27/2014 1623 MB

Radionuclides - Suspen~ded
SLead 210 ND pCi/L 1 OTW01 0710112014 1021 MB
Lead 210 (Suspended) Precision (±) NA pCI/IL OTW01 07)01/2014 1021 MB
Polonium 210 ND pCi/L 1 OTW0! 06/27120141331 MB
Polonium 210 (Suspended) Precision (±)y NA pCi/I OTWO1 0812712014 1331 MB
Radium 226, ND pCi/I 0.2 SM 7500 Ra- 07)09/2014 1405 MB,

Radium 226 (Suspended) PrO~si0•h (±) NA ~ pCi/. SM 7500 Ra-B 07/09)2014 1405: MB
Thorium 230 ND pCli/ 0.2 ACWI0 07)0112014.1657. MB
Thorium 230 Precision (±) NA pCi/I ACW10 07/10120141857 MB

Thorium 229 Tracer (30-120) 87 %ACWI10 07)0112014 165? MJB

These. results apply ornly to the sam~ples tested. RL Reporting Umit

Qualifiers: B An~aity detected in the aSsOciated Melted BlankE Value above quanliletlon range
J Arwlyt detected below quantliallont limnlts
M Valuexeds MonthlyAve or MCI.oriSlessthan LCL
O Outslde the Rahg of Oilutons
X Malrbt Effect

Reviewed by:. ' :.,
Wade Niouwsmla, Assistant.Laboratory Manager

C¸

L
NO
S

Calcilated VatuBa
Holding ties. for preparalton or ana~ssex~eded
Analyzed by a contract labratory
Not Derected at tkta Reporting lUmit
Spike R coweryc otsde accapep reweytnits



, Inter-Mountain L
IkTER'-MoUHTAIMN L.JES

* Company: Cameco Res

P0 Box 169
Crawford. NE

ProjectName: Marsland C

Lab ID: Si1407206-I
ClientSample ID: N2
COC: WEB

Your Environmental Monitoring Partnerabs . . . . . :
•1673 Terra Avenue, Sheridan, wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

;ources, Crow Butte Operation

:69339

;hadron Well Sampling
002

Date Reported 811912014.
Report ID S1407208001

WorkOrder:
Collect~onDate:
DateReceived:
FleidSampler:
Matrix:

S$1407208
718/2014
711012014 11:05:00 AM

Water
C om m eptS . : . ,.. .. .. . .. - .. .. - , .. , .. ..

Metals - DIssolved

Uranium .
Uranium 'Activity.

Metals - Suspended
Uranium
Uranium ActiVity

Radionucldes ,, Dissolved

Lead 210
Lead 210 (Dissolved) Precision (±)
Polonium 210
Polonium 2-10 (Dissolved) PrecisiOn (±)
Radium 226
Radium :226 Precision (±).
Thorium230

*Thorium 230 Precislon (±1)
Thorium 229 Tracer (30-120)

Radlonuclides- Suspended
Lead 210
Lead 210 (SusPended) Precision (±)
Polonium 210
Polonium 210 (Suspended) Precision (:*)
Radium 226
Radium 226 (Suspended) Precision (±)

Thorium 230
Thorium 230 Precision (+)

Thorium 229 Tracer (30-120)

0,0072
4.9

<0.0003"
<0.2

<1
0.3
<1
0.2
0.2
0.1
<0.2

0.1
80

1.6
0.4
<.1
0.4
<0,2
0.03
<0.2
0.03

77

mgIL
pCUL.

mgIL

pQiIL
pCi/L
pCi/L
pCi/L
pCi1_

pCiIL
pCi/

PCi/L

pCi/L
pCi/L
p~u/L
p~ilL
p~i/L.
pCiI_
p%/

0.0003 EPA 200.8
0.2 Calculation

0.0003 EPA 200.8
0.2 Calculation.

1. OTW01
OT.W01

1 OT~W01
oTwol

0.2 sM 750:0 Re--B
SM 75•00Ra-B

0.2 .ACW1O
ACW1O

ACWIO)

i oTWOl
OTW01

1 O'RW01
OTW01

S0.2 SM 7500 Re-B

0.2 ACWi0
ACWI0.

ACW10

*07110/2014 2101
08119/2014 1029

07115/2014 1810
08/.19120.14 1029

08/0612014 1514
08108)2014 151[4
08107/201.4 1057
08071372014 1057

07121120141•42
07/21/'2014 1422
07128120141!225
07128)20141i225
07/28)2014 1225

0810712014 839
0810712014 839
08107/2014 1233
08/07)2014 1233
07/2912014 839
07/2912014 839
08/0112014 836
08101/2014 836
0810!1/2014 836

MS
WN

MS
WN:

MB
M4B

MB
M•B
MB

MB
MB
MB
MB

MB

MB
MB
MB
MB
MB
MB
MB
MB

These results apply only to the samples tested.
Qualifers: B Analyte detec'ted in the associated Method Blat~k

E Value above quantitlihe rnmfge
J Analyte detected below quan~tsation limits
M Vatlue exceeds Mon~thly AVe at MCL or Is lesS than LCI
0 Outside the Range of Dilutlons
X Matrix Effect

RL.- Reporting LUm~t
C Calculated ValUe
H Holding times fot prepar'atlon or analysis exceeded
•L Analyzed by acontract laboratory

LND Not Detected :at th Reporting limit
S Spike Recovery outside acv;e ptad recovery l6mits

Wade Nieuwsma, Assistant Laboratory Manager



Inter-Mountain Labs-
INTER-•MOUflITMIEF L~k5D

~Your Environ•mental Monltouing Partner

1673 Tena Avenue, Sheridan, Wyoming 82801! ph: (307) 672-8945.

Sample Analysis Report

Company. Cameco Resources. Crow Butte Operation
PO Box 169
Crawford, NE 69339

Date Reported 9/23/2014
Report ID $i408200001

ProjectName:
Lab ID:
CllentSample ID:
COC:

Marsland Stream Samples
SI 408200-002
N2
WEB

WorkOrder:
CollectionDate:
DateReceived:
F~eldSampler.
Matrix:

SI 408200
818/2014
81172o214 11 :1 2:00 AMl

Water

Coment
Analyses. Result Units Qual NL Method .Date Analyzedlnit.

Metals - Dissolved•
Uranium 0.0052 mg/L 0.0003 EPA 200.8 0&/12/2014 1936 MS
Uranium Activty 3.5 pCi/L 0.2 Calculation 09)23/201411H11 WN

Metals - Suspended•
Uranium , <0;0003 mg/L. 0.0003 EPA 20'0.8 ' 081/01!4:1507 MS.
Uranium Activity ,<0,2 pCi/L 0.2 Calculti~on 09/23/2014 11,11 WN

Radlonu~clldps - DissOlved
Lead 210 2.1 pCi/I .1 O1W0O1 08r23/2014.1512 MB
Lead 210 (Dl ssolved) Preci~ion (±) 0.4 pCi/L OTW0I 08/28/2014:1512 MB
Polonium 210 <1 pCiJL 1 O'Wi•0 08123/2014 1205 MB
Polonium 21O (Dissolved) Precision (±) 0.5 pCi/L ,OTNOl 08231,201414205 MB
Radium 226 <0;2 pCi/L 0.2 '.'SM.75900P,,B 09/03F20141153 MB.
Radium 226 Precisi~on (±) 0.04 pCi/L SM 7500 Re-B 09103/2014 1153• MB
Thorium 230 <0.2 pCi/L 0.2• ACWi0 08127120141!712"
Thorium 230 PreclSiort (±) 0,03 pCi/L ACW10 08127/'2014 1712
Thoriuit' 229 Tracer (30-120) 60 %ACWI0 08/27/2014 1712 MB

Radionuclides -Suspended
Lead 210 <1 pCi/L 1 OTW01 08/3214 1046 MB
Lead 210 (Suspended) Precision (*:) 0.5 pCiIL OTW01 081231201,4 1046 MB-
Polonium 210 <1 pCi/L 1 OTW01 08125/2014 000 MB
Polonium 210 (Suspended) Prec'iloh (±) 0.2 pCi/L •OTW01I 08125/2014 000 MB
Radium 228 .... OA pCi/I 0.2 SM 7500 Ra-B 08/22/20141721 MB
Radium 228 (SUSpended) PreciSion (±:) 0.1 pCi/L SM 7500 Ra-B 08122/20141721 MB
Thorium 230 <0,2 pCi/L 0.2 ACWIO 0812/214 939- MB
Thorium 230 Precision (+) 0.1 pCi/IL ACW10 0812 8/2014 939 MB;
Thorium 229 Tracer (30-.120) 48 ACWI0 08/28/2014 939 MB

. - KEpomngI1 .Um!

Qualifiers: B Aalyte.detected tfn the assoclated Method BlankB ValUe above qUanhtation tange
J •Artatyfedetected beiowquentitauton limits
M Value exceeds M~rtlhhjyae or M•. or Is less than IC.
0 Outsde the Range of Dliutions
X Matr•xEffct

C C~alcuated Value
H Holding ltmesfor preparation or anays exceeded
L Analyzed bye a ontrect laboratory

ND Not Detected etihe Reporling•Jrlt
S Spike Recoveny outside accepted recaeny limits

Reviewed by; ..-
Wade Nieuwsma, Assi~tant Laboratory Manager



• Inter-Mountain Labs

SNYE R•-MOUN TAfLUBS" ~D

* Company: Cameco Resourn

.. Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 "'

Sample Analysis RePOrt

ces, Crow Butte Operation
PP Box 1,89
Crawford, NE 69339".

Date Reported 10/2012014
Report, ID $14I09204001

ProjectName:
Lab ID:
ClientSample !D:
COG:.

Marsland Stream Samples
$1409204-002
N2
WEB

WorkOrdker:.
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

$1 409204
918/2014
9)1012014 2:53:00 PM

Water
Comments
JAnalyses. Result .Units Qual RI Me~tod ]Date Analyzdnit

Metals - Dissolved

Uranium
Uranium Activity

Metals - Suspended
Uranium
Uranium Activity

Radlonuoiides - Dissolved.
Lead 2.10
Lead 210 (DiSS9lVed) Precision(±)
Pojonium 210
Polonium 210 (Dissolved). Precision (+)

SRadium 226
Radium 226 Precision (t:)

*Thodiur .230 Precision (±)
Thorium 229 Tracer (30-120).

RadionuCildes - Suspended
lead.210
Lead 21i0 (Suspended) Precision (±)

Polonium 210
Polonium 210 (Suspended) Precision (±)
Radium 226
Radium 228 (SUSpended) PreciSion (±)

Thorium 230
Thorium 230 Precision (±)
Thorium 229 Tracer (30-120)

0.0062
4.2'

ND
ND

1.0
0.4
ND
NA
ND
NA
ND
NA
72

ND

ND
NA
ND
NA
ND
NA
75

mg!L
pCYL

mg/L

pCiIL

pCi/L
pC•-L

pCiIL
pCiI

pCiIL
pCi/L.

pCiIL

pCi/L.

0.0003 EPA 20Q.8.
0.2 Calcutation

0.0003 EPA 200.8
0.2 Calculation

1 0OTW01
OTW0!

1 OTW01

0.2 SM: 7500O ila-B
SM7SO0 Ra8

0.2 • ACWl0.
ACWI.0
ACW10O

1 oTwol

I OTWml
OTW01

0.2 SM 7500 Ra-B
SM 7500 Ra-B

'0,2 AC"WI0
ACW10
AcWi0

0°fl112014 1509
1W16M214 902

09113120141t037
1011612014 902

09r2912014 1111
0912912014!1111
0173012014 1314
0930214 1314
0922214.1343

10131i2014 837
10/3112014 837
1W/3112014 837

0929214 1314
0929214 1314
0930214 1421
09130120141!421

10115r2014 1302
10/15/2014 13021
0911912014 1722

0911912014 1722
00119r2014 1722

MS
WN

MS
WN

MB
MB
MB
MB
MB
MB

MB

MB

MB

MB
MB
MB
MB
MB
MB
MB
MB
MB

These results apply only to the samples tested.

QualifierS: B
E
J
M
0
X

Analyto dejected in the associated Method Blark-
Value above quatitaton range-
Anatyte detected beloW iqumtlt:cnknts
Value •c5d Moilthy Ave or MCILor IS less thenLL
O•utde the. Mnge of Oflutons.

RIL- Reporting Umit
c cato*ated Value
H l-Ibkmgrzes-for preparation or sexheeded
I An•sdy~tact Ixaboaoy

ND Not eece at the Rep0rtngUmit
8 Sp*o I kwousle acceped reoeylmt~ms

Reviewed by: ........________

Wade: Nieuwsma, Assistant Laboratoty Manager
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I "YE * Inter-Mountain Labs
INTER-MOUNTAINI LABS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Date: 1/9/2014

CLIENT: Cameco Resources, Crow Butte Operation CASE NARRATIVE
Project: Marsiand Sediment Samples Report ID: S1311292001

Lab Order: S1311292

Samples MED-i, MED-2, MED-3, MED-4, MED-5, MED-6, NI, and N2 were received on November 19, 2013.

All samples were received and analyzed within the EPA recommended holding times, except those noted below in this case
narrative. Samples were analyzed using the methods outlined in the following references:

"Standard Methods For The Examination of Water and Wastewater", approved method versions
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd Edition
40 CFR Parts 136 and 141
40 CFR Part 50, Appendices B, J, L, and 0
Methods indicated in the Methods Update Rule published in the Federal Register Friday, May 18, 2012
ASTM approved and recognized standards

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as
indicated in this case narrative.

SReviewed by: ,¢4•f•2"
Page 1 of 1

Wade Nieuwsma, Assistant Laboratory Manager



I •'• Inter-Mountain Labs-
INTER-MOUNTAIN LABS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169

Crawford, NE 69339

ProjectName: Marsiand Sediment Samples

Lab ID: S1311292-001
ClientSample ID: MED-1

COC: WEB

Date Reported 1/9/2014
Report ID S1311292001

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

S1311292
10/25/2013

11/19/2013 1:34:00 PM

WN

Sediment

Comments
Analyses Result Units Qual RL Method Date Analyzed/Init

Radionuclides - Total
Lead 210
Lead 210 Precision (+)

Radium 226
Radium 226 Precision (+)

Thorium 230
Thorium230 Precision (+)

Thorium229 Tracer (30-1 20)

Metals - Total
Uranium

2.1
0.4

0.3

0.3
0.2

0.1

92.8

0.4

pCi/g
pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

1 OTW01
OTW01

0.2 E901.1 Mod.

E901.1 Mod.

0.2 ACW 10

ACW 1O

ACW 10

0.2 EPA 200.8

12/18/2013 955
12/18/2013 955

12/19/2013 1640

12/19/2013 1640

12/16/2013 1048

12/16/2013 1048

12/16/2013 1048

12/02/2013 1718

SH
SH

SH

SH

MB

MB

MB

MS

These results apply only to the samples tested.

Qualifiers:
C
H
L

ND
S

Value exceeds Maximum Contaminant Level
Calculated Value
Holding times for preparation or analysis exceeded
Analyzed by a contract laboratory
Not Detected at the Reporting Limit
Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

Reviewed by: ,• -" "
Wade Nieuwsma, Assistant Laboratory Manager Page 1 of 8



__________, Inter-Mountain Labs' Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945
Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marsiand Sediment Samples

Lab ID: S1311292-002
ClientSample ID: MED-2

COC: WEB

Date Reported 1/9/2014
Report ID S$1311292001

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

Si1311292
10/25/2013
11/19/2013 1:34:00 PM

WN

Sediment

Comments
SAnalyses Result Units Qual RL Method Date Analyzed/mnit

Radionuclides -Total
Lead 210 <1 pCilg 1 OTW01 12/18/2013 955 SH

Lead 210 Precision (+) NA pCi/g OTW01 12/18/2013 955 SH

Radium 226 0.4 pCi/g 0.2 E901.1 Med. 12/19/2013 1700 SH

Radium 226 Precision (_+) 0.3 pCi/g E901.1 Mod. 12/19/2013 1700 SH

Thorium 230 <0.2 pCi/g 0.2 ACW10 12/16/2013 1048 MB

Thorium230 Precision (+) NA pCi/g ACW10 12/16/2013 1048 MB

Thorium229 Tracer (30-1 20) 96.6 %ACW10 12/16/2013 1048 MB

Metals -Total
Uranium 0.2 pCi/g 0.2 EPA 200.8 12/02/2013 1741 MS

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

c Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

Reviewed by: 2:•Y "
O Wade Nieuwsma, Assistant Laboratory Manager Page 2 of" 8



I M ' Inter-Mountain Labs
INTER-OOUN A N LABS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

Date Reported 1/9/20 14
Report ID $131 1292001

ProjectName:
Lab ID:
ClientSample ID:
COC:

Marsiand Sediment Samples
S1311292-003
MED-3
WEB

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:

Matrix:

S1311292
10/25/2013
11/19/2013 1:34:00 PM
WN
Sediment

Comments
Analyses Result Units Qual RL Method Date Analyzed/Init

Radionuclides - Total
Lead 210
Lead 210 Precision (+)

Radium 226
Radium 226 Precision (+)

Thorium 230
Thorium230 Precision (_+)

Thorium229 Tracer (30-1 20)

Metals - Total
Uranium

<1
NA

0.2

0.3

<0.2

NA

95.6

0.2

pCi/g
pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

1 OTW01
OTW01

0.2 E901.1 Mod.

E901.1 Mod.

0.2 ACW10

ACW 10

ACW 10

0.2 EPA 200.8

12/18/2013 1215
12/18/2013 1215

12/19/2013 1721

12/19/2013 1721

12/16/2013 1048

12/16/2013 1048

12/16/2013 1048

12/02/2013 1757

SH
SH

SH

SH

MB

MB

MB

MS

These results apply only to the samples tested.
Qualifiers: Value exceeds Maximum Contaminant Level

c calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E= Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

Reviewed by: ,, " "
Wade Nieuwsma, Assistant Laboratory Manager Page 3 of 8



*'~' ~Inter-Mountain Labs
INTER-MOUNTAIN LABS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
PO Box 169 ,

Crawford, NE 69339

ProjectName:
Lab ID:
ClientSample lD:

COC:

Marsland Sediment Samples
$1311292-004
MED-4
WEB

Date Reported
Report ID

WorkOrder:,
CollectionDate:
DateReceived:

FieldSampler:.

Matrix:

1/9/2014
S1311292001

S1311292
10/25/2013
11/19/2013 1:34:00 PM
WN
Sediment'

Comments
* Analyses .Result Units Qual RL Method' Date Analyzed/init, .

Radionuclides,- Total ...
Lead 210 1.7 pCi/g 1 OTW01l 12/18/2013 1215 SH
Lead 210 Precision (_+) 0.4 pCi/g OTW01 12/18/2013 1215 SH

Radium 226 , 0.7 'pCi/g 0.2 'E901.1 Mod. 12/19/2013 1742 SH
Radium 226,Precision (+) 0.4 pCi/g E901.1 Mod. 12/19/2013 1742 SH

Thorium 230 0.5 pCi/g 0.2 ACW1O 12/16/2013 1048 MB
Thoriurn230 Precision (-+ . 0.1 pCi/g ACW1O 12/16/2013 1048 ', MB
Thorium229 Tracer (30-120). 87.2 %ACW1 0 ,'. 12/16/2013 1048 MB

Metals -Total"
Uranium :,0.5 pCi/g 0.2 .EPA 200.8 12/02/2013 1802 ., MS

These results apply only to the samples tested. RL - Reporting Limit

Qualifiers: Value exceeds Maximum Contaminant LevelC Calculated Value

H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected st the Reporting Limit
S Spike Recovery outside accepted recovery limits

_Reviewed by: _______d" "
O Wade Nieuwsma, Assistant Laboratory Manager

B
E
J
M
0

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits
Value exceeds Monthly Ave or MCL
Outside the Range of Dilutions

Page 4 of 8



*'i * Inter-Mountain Labs-
INTER RMOUNTAIN LABS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marsland Sediment Samples
Lab ID: S1311292-005.
ClientSample ID: MED-5 .
COC: WEB

Date Reported 1/9/2014
Report ID S 1311292001

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

S1311292
10/25/2013
11/19/2013 1:34:00 PM
WN
•Sediment

Comments
Analyses Result Units Qual RL. Method Date Analyzed/lnit

Radionuclides - Total
Lead 210
Lead 210 Precision (+)

Radium 226
Radium 226 Precision (+)

Thorium 230
Thorium230 Precision (+)
Thorium229 Tracer (30-120)

Metals - Total

Uranium

1.2
0.3

0.6

0.4

<0.2
NA

54.0

0.4

pCi/g
pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

1 OTW01
OTW01

0.2 E901.1 Mod.

E901.1 Mod.

0.2 7 ACW10

ACW 10

ACW1I0

0.2 EPA 200.8

12/18/2013 1215
12/18/2013 1215

12/19/2013 1803

12/1 9/2013 1803

12/16/2013 1048

12/16/2013 1048

12/16/2013 1048

12/02/2013 1808

SH
SH

SH

SH

MB

MB

MB

MS

These results aPply only to the samples tested.
Qualifiers: Value exceeds Maximum Contaminant Level

C Calculated value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M value exceeds Monthly Ave or MCL
0 Outside the Range of Oilutions

Reviewed by: (.,_,
Wade Nieuwsma, Assistant Laboratory Manager Page 5 of 8



INTR-OUtA • L Inter-Mountain Labs

. Company: Cameco Resourc

P0 Box 169
Crawford, NE 69:

ProjectName: Marsland Sedirr

Lab ID: Si1311292-006
ClientSample ID: MED-6

COC: WEB

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

.es, Crow Butte Operation

339

nent Samples

Date Reported 1/9/2014
Report ID S1311292001

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

$1311292
10/25/2013
11/19/2013 1:34:00 PM

WN

Sediment

Comments
SAnalyses Result Units Qual RL Method Date Analyzed/Init

Radionuclides - Total
Lead 210 <1 pCi/g 1 OTW01 12/18/2013 1215 SH

Lead 210 Precision (_±) NA pCi/g OTW01 12/18/2013 1215 SH

Radium 226 0.7 pCi/g 0.2 E901.1 Mod. 12/19/2013 1823 SH

Radium 226 Precision (_+) 0.3 pCi/g E901.1 Mod. 12/19/2013 1823 SH
Thorium 230 0.4 pCi/g 0.2 ACW10 01/07/2014 1223 MB

Thorium230 Precision (_+) 0.1 pCi/g ACWl0 01/07/2014 1223 MB

Thorium229 Tracer (30-120) 93.5 pCi/g ACW10 01/07/2014 1223 MB

Metals - Total
Uranium 0.4 pCi/g 0.2 .EPA 200.8 12/02/2013 1813 MS

These results apply only to the samples tested.
Qualifiers: Value exceeds Maximum Contaminant Level

C Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

Reviewed by: 6t2~Wade Nieuwsma, Assistant Laboratory Manager Page 6 of 8



UIE . Inter-Mountain Labs
ZNTER•MOUN4TAIN.LABS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

Date Reported 1/9/20 14
Report ID $1311292001

ProjectName:
Lab ID:
ClientSample ID:
COC:

Marsiand Sediment Samples
S1311292-007
Ni
WEB

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

SI131.1292
10/25/2013
11/19/2013 1:34:00 PM
WN
Sediment

Comments
SAnalyses. . Result Units Qual RL Method Date Analyzed/Init

Radionuclides - Total
Lead 210
Lead 210 Precision (+)

Radium 226

Radium 226 Precision (+)

Thorium 230
T]horium230 Precision (_+)

Thorium229 Tracer (30-120)

Metals - Total

Uranium

NA

0.6

0.3

0.3.

0.1

51.2

pCi/g
pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

1 OTW01
OTW01

0.2 E901.1 Mod.

E901.1 Mod.

0.2 ACWl10

ACW 10

ACW 10

0.2. EPA 200.8

12/18/2013 1215
12/18/2013 1215

12/19/2013 1844
12/19/2013 1844

12/17/2013 1013

12/1 7/2013:1 013
12/17/2013 1013

12/02/2013 1819

SH
SH

SH

SH

MB

MB

MB

MS0.3

These results apply only to the samples tested.
Qualifiers: * Value exceeds Maximum Contaminant Level

c Calculated value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL
0 Outside the Range of Dilutions

Reviewed by:, (.,X/

Wade Nieuwsma, Assistant Laboratory Manager Page 7 of 8



HIVE Linter-Mountain Labs Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945
Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

Date Reported 1/9/2014
Report ID $1311292001

ProjectName:
Lab ID:
ClientSample ID:
COC:

Marsiand Sediment Samples
S1311292-008
N2

WEB

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

S1311292
10/25/2013

11/19/2013 1:34:00 PM

WN

Sediment

Comments
SAnalyses Result Units Qual RL Method Date Analyzed/Init

Radionuclides - Total
Lead 210 <1 pCi/g 1 OTW01 12/1812013 1215 SH
Lead 210 Precision (_+) NA pCi/g OTW01 12/18/2013 1215 SM
Radium 226 0.4 pCi/g 0.2 E901.1 Mod. 12/19/2013 1905 SH
Radium 226 Precision (_±) 0.3 pCi/g E901.1 Mod. 12/19/2013 1905 SH
Thorium 230 <0.2 pCi/g 0.2 ACW1O 12/17/2013 1013 MB
Thorium230 Precision (_+) NA pCi/g ACW10 12/17/2013 1013 MB
Thorium229 Tracer (30-120) 70.7 %ACW10 12/17/2013 1013 MB

Metals - Total
Uranium 0.2 pCi/g 0.2 EPA 200.8 12/02/2013 1824 MS

These results apply only to the samples tested.
Qualifiers: value exceeds Maximum Contaminant Level

C Calculated value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

RL - Reporting Limit
B Analyte detected in the associated Method Blank
E value above quantitation range
J Analyte detected below quantitation limits
M value exceeds Monthly Ave or MCL
o Outside the Range of Dilutions

Reviewed by: ,__________________
O Wade Nieuwsma, Assistant Laboratory Manager Page 8 of 8



I 'lI, Inter-Mountain Labs Your Environmental Monitoring Partner

INTER-MOUJNTA|N LABS

CLIENT:
Work Order:

Project:

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945
ANALYTICAL QC SUMMARY REPORT

Cameco Resources, Crow Butte Operation

$1311292 R

Marsland Sediment Samples

Date: 1/9/2014

eport ID: S1311292001

Lead 210 in Soil
Sample Type MBLK Units: pCi/g

ISamplelID RunNo: 103174 Analyte Result RL Spike Ref Samp %REC % Rec Limits QualI

MB13-337 12/18/13 9.55 Lead 210 ND 1

ISamplelgD RunNo: 103174 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual]

MB13-337 12/19/13 12:26 Lead 210 ND 1

Sample Type LCS Units: pCi/g
ISamplelID RunNo: 103174 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual1

LCS13-337 12/18/13 9:55 Lead 2l0 13 1 12.1 107 50 -150

Sample Type MS Units: pCi/g
SSample ID RunNo: 103174 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

TAP WATER MS 12/18/13 9:55 Lead 210 12 1 12.4 ND 97.0 50 -150

Sample Type MSD Units: pCi/g
SSample ID RunNo: 103174 Analyte Result RL Conc %RPD %REC % RPD Limits Qual

TAP WATER MSD 12/18/13 9:55 Lead 210 15 1 12 20.9 117 30

Radium By Gamma Spectroscopy in Soil
Sample Type MBLK Units: pCi/g

SSample ID RunNo: 103246 Anyt

MB13-353 12/19/13 15:16 Radium 226

Sample Type LCS Units: pCi/g

al
Result RL Spike Ref Samp %REC % Rec Limits Qua/

ND 0.2

Sample

ISample ID RunNo: 103246 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

LCS13-353 12/19/13 15:37 Radium 226 527 0.2 534 98.8 70 - 130

Type DUP Units: pCi/g

SSample ID RunNo: 103246 Analyte Result RL Ref Samp %RPD %REC % RPD Limits Qual

S1311251-001ADUP 12/19/13 21:51 Radium 226 ND 1 ND 30

SSample ID RunNo: 103246 Analyte Result RL Ref Samp %RPD %REC % RPD Limits Qual

S1311292-008BDUP 12/19/13 22:12 Radium 226 ND 0.2 0.4 30

SSample ID RunNo: 103246 Analyte Result RL Ref Samp %RPD %REC % RPD Limits Qual

S1311293-007BDUP 12/19/13 22:33 Radium 226 0.5 0.2 0.8 28.2 30

Qualifiers: B Analyte detected in the associated Method Blank
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory
0O Outside the Range of Dilutions

S Spike Recovery outside accepted recovery limits

E Value above quantitation range
J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits

Page 1 of 3



________,_ Inter-Mountain Labs
Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph. (307) 672-8945

ANALYTICAL QC SUMMARY REPORT

O CLIENT:
Work Order.

Project:

Cameco Resources, Crow Butte Operation
$1311292

Marsiand Sediment Samples

Date: 1/9/2014

Report ID: S1311292001

Thorium 230 in Soil
Sample Type MBLK.

l amle D

MB13-338

Units: pCi/g
RunNo: 103171

12113/13 12:05-

Analyte Result RL Spike Ref Samp %REC % RecLimit Qua

Thorium230 ND 0.2

Sample IDRno 050 AayeResult RL SieRef Sap%REC % Rec Limits Qual

MB13-357 01/07/14 8:03 Thorium230 ND 0.2

Sample Type LCS Units: pCi/g
[SamplelID RunNo: 103171 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

LCS13-338 12/13/13 12:05 Thorium230 12.0 0.2 12.5 96.0 50 - 150

ISample ID RunNo: 103560 Analyte Result RL Spike Ref Samp %REC °/oRec Limits Quail

LCS13-357 01/07/14 8:03 Thorium230 14.5 0.2 12.5 116 50 - 150

Sample Type LCSD Units: pCi/g
ISample ID RunNo: 103171 Analyte Result RL Conc %RPD %REC % RPD Limits Qual

LCS13-338 DUP 12/13/13 12:05 Thorium230 13.0 0.2 12.0 8.20 104 30

SSample ID RunNo: 103560 Analyte Result RL Conc %RPD %/REC % RPD Limits Qual

LCS13-357 DUP 01/07/14 8:03 Thorium230 12.6 0.2 14.5 13.4 101 30

Qualifiers: B Analyte detected in the associated Method Blank
H Holding times for preparation or analysis exceeded

L Analyzed by a contract laboratory

0 Outside the Range of Dilutions

S Spike Recovery outside accepted recovery limits

E Value above quantitation range
J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit

R RPD outside accepted recovery limits

Page 2 of 3



imt Your Environmental Monitoring Partner
Inter-Mountain L_abs.abs

INTER..MOUNTAIN LABS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

ANALYTICAL QC SUMMARY REPORT

CLIENT: Cameco Resources, Crow Butte Operation

Work Order: $1311292 R

Date: 1/9/2014

eport ID: $1311292001

Project: Marsiand Sediment Samples

Total (3050) Metals by EPA 200.8 - Soil
Sample Type MBLK Units: pCi/g

[Sample ID RunNo: 102549 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual1

MBLK 1 2/02/13 14:50 Uranium ND 0.2

Sample Type LCS Units: pCi/g
ISamplelID RunNo: 102549 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual]

LOS 12/02/13 14:45 Uranium 67.6 0.2 67.7 99.8 85 - 115

Sample Type MS Units: pCi/g

Flsample ID RunNo: 102549 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual ]

$1311292-001BS 12/02/13 17:29 Uranium 735 0.2 745 0.4 98.7 70 -130

Sample Type MSD Units: pCi/g

ISamplelID RunNo: 102549 Analyte Result RL Conc %RPD %REC % RPD Limits Qual]

S1311292-001BMSD 12/02/13 17:36 Uranium 716 0.2 735 2.61 96.1 20

Sample Type DUP Units: pCi/g

mSample ID RunNo: 102549 Analyte Result RL Ref Samp %RPD %REC % RPD Limits Qua!1

$1311292-001BD 12/02113 17:24 Uranium 0.4 0.2 0.4 2.56 20
_A L

SSample ID

S131 1293-003BD

RunNo: 102549

12/02/13 18:45

Analyte

Uranium

Result

0.5

RL

0.2

Ref Samp

0.5

%RPD

2.60

%REC % RPD Limits

20

Qualifiers: B•
H

L

0
S

Analyte detected in the associated Method Blank
Holding times for preparation or analysis exceeded

Analyzed by a contract laboratory
Outside the Range of Dilutions
Spike Recovery outeide accepted recovery limits

E Value above quantitation range
J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits

Page 3 of 3
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Ji• Inter-Mountain Labs Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Date: 6/19/2014

CLIENT: Cameco Resources, Crow Butte Operation CASE NARRATIVE
Project: Marshland Sediment Samples Rpr D 10090
Lab Order: S1405089 Rpr D 10090

Samples MED-i, MED-2, MED-3, MED-4, MED-5, MED-6, Ni, and N2 were received on May 6, 20i4.

All samples were received and analyzed within the EPA recommended holding times, except those noted below in this case
narrative. Samples were analyzed using the methods outlined in the following references:

"Standard Methods For The Examination of Water and Wastewater", approved method versions
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd Edition
40 CFR Parts 136 and 141
40 CFR Part 50, Appendices B, J, L, and 0
Methods indicated in the Methods Update Rule published in the Federal Register Friday, May i8, 2012
ASTM approved and recognized standards

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as
indicated in this case narrative.

Reviewed by: • 'F"

Wade Nieuwsma, Assistant Laboratory Manager Page 1 of 1



*'• ' Inter-Mountain Labs
IN ER-MONTAIN LAfS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169

Crawford, NE 69339

ProjectName:
Lab ID:
ClientSample ID:
COC:

Marshland Sediment Samples
Si1405089-00 1
MED-i

WEB

Date Reported 6/19/2014
Report ID $1405089001

WorkOrder: S1405089
CollectionDate: 512/2014
DateReceived: 5/6/2014 11:57:00 AM
FieldSampler:
Matrix: Sediment

Comments
Analyses Result Units Qual RL Method Date Analyzed/Init

Radionuclides -Total
Lead 210 0.3 pCi/g 0.2 OTW01 05/20/2014 1134 MB

Lead 210 Precision (_+) 0.1 pCi/g OTW01 05/20/2014 1134 MB

Radium 226 0.3 pCi/g 0.2 E901.1 Mod. 06/14/2014 1120 MB

Radium 226 Precision (__) 0.2 pCi/g E901 .1 Mod. 06/14/2014 1120 MB

Thorium 230 ND pCi/g 0.2 ACW1O 05/23/2014 920 MB

Thorium230 Precision (+) NA pCi/g ACW10 05/23/2014 920 MB

Thorium229 Tracer (30-120) 95.2 %ACWI0 05/23/2014 920 MB

Metals - Total
Uranium 0.3 pCi/g 0.2 EPA 200.8 05/14/2014 1204 MS

These results apply only to the samples tested.
Qualifiers: B Analyte detected in the associated Method Blank

E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL or is less than LcL
0 Outside the Range of Dilutions
X Matrix Effect

RL - Reporting Limit
c calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

SReviewed by: 4Wade Nieuwsma, Assistant Laboratory Manager Page 1 of 8



,.I m*Ut," S Inter-Mountain Labs Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945
Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

Date Reported 6/19/2014
Report ID $1405089001

ProjectName:
Lab ID:
ClientSample ID:
COC:

Marshland Sediment Samples
S1405089-002
MED-2

WEB

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

S1405089
5/2/2014

5/6/20 14 11:57:00 AM

Sediment

Comments
[Analyses Result Units Qual RL Method Date Analyzed/Init J

Radionuclides - Total

Lead 210
Lead 210 Precision (+)
Radium 226
Radium 226 Precision (+_)

Thorium 230
Thorium230 Precision (_±)

Thorium229 Tracer (30-1 20)

Metals -Total
Uranium

1.3
0.2

0.5

0.4

0.4

0.1

98.9

pCi/g
pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

0.2 OTW01
OTW01

0.2 E901.1 Mod.

E901.1 Mod.

0.2 ACW 10

ACW 10

ACW 10

0.2 EPA 200.8

05/20/2014 1134
05/20/2014 1134

06/14/2014 1120

06/14/2014 1120

05/23/2014 920

05/23/2014 920

05/23/2014 920

05/14/2014 1224

MB
MB

MB

MB

MB

MB

MB

MS0.6

These results apply only to the samples tested.
Qualifiers: B Analyte detected in the associated Method Blank

E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL or is less than LCL
0 Outside the Range of Dilutions
X Matrix Effect

RL - Reporting Limit
C Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed byea contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

Reviewed by: -_.-"
Wade Nieuwsma, Assistant Laboratory Manager Page 2 of 8



-'l,. Inate r-Mountain Labs Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectNamne: Marshland Sediment Samples
Lab ID: S1405089-003
ClientSample ID: MED-3

COC: WEB

Date Reported 6/19/2014
Report ID S1405089001

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

S1405089
5/2/2014

5/6/20 14 11:57:00 AM

Sediment
Comments
iAnalyses Result Units Qual RL Method Date Analyzed/Init

Radionuclides - Total
Lead 210 1.4 pCi/g 0.2 OTW01 05/20/2014 1134 MB
Lead 210 Precision (+) 0.2 pCi/g OTW01 05/20/2014 1134 MB

Radium 226 0.8 pCi/g 0.2 E901.1 Mod. 06/14/2014 1120 MB
Radium 226 Precision (+_) 0.3 pCi/g E901.1 Mod. 06/14/2014 1120 MB

Thorium 230 0.3 pCi/g 0.2 ACW10 05/23/2014 920 MB

Thorium230 Precision (_+) 0.1 pCi/g ACW10 05/23/2014 920 MB
Thorium229 Tracer (30-1 20) 94.1 %ACW10 05/23/2014 920 MB

Metals - Total
Uranium 0.5 pCi/g 0.2 EPA 200.8 05/14/2014 1241 MS

These results apply only to the samples tested.
Qualifiers: B Analyte detected in the associated Method Blank

E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL or is less than LCL
0 Outside the Range of Dilutions
X Matrix Effect

RL - Reporting Limit
c calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

LND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

Reviewed by: 4> f•
Wade Nieuwsma, Assistant Laboratory Manager Page 3 of 8



*' ' Inter-Mountain Labs
iNTER-MOUNTAIN LABS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

Date Reported 6/19/2014
Report ID $1405089001

ProjectName:
Lab ID:
ClientSample ID:
COC:

Marshland Sediment Samples
S1405089-004
MED-4

WEB

WorkOrder: Si1405089
CollectionDate: 5/2/2014

DateReceived: 5/6/2014 11:57:00 AM

FieldSampler:

Matrix: Sediment

Comments
Analyses Result Units Qual RL Method Date Analyzed/Init

Radionuclides - Total

Lead 210
Lead 210 Precision (+)
Radium 226

Radium 226 Precision (_+)

Thorium 230
Thorium230 Precision (+)

Thorium229 Tracer (30-120)

Metals - Total
Uranium

2.1
0.3

0.8

0.4

0.5
0.1

90.3

pCi/g
pCi/g

pCi/g

pCi/g

pCi/g
pCi/g

pCi/g

0.2 OTW01
OTW01

0.2 E901.1 Mod.

E901.1 Mod.

0.2 ACW10

ACW 10

ACW 10

0.2 EPA 200.8

05/20/2014 1134
05/20/2014 1134

06/14/2014 1120

06/14/2014 1120

05/23/2014 920

05/23/2014 920

05/23/2014 920

05/14/2014 1246

MB
MB

MB

MB

MB

MB

MB

MS0.5

These results apply only to the samples tested.
Qualifiers: a Analyte detected in the associated Method Blank

E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL or is less than LCL
0 Outside the Range of Dilutions
X Matrix Effect

RL - Reporting Limit
c calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

Reviewed by: f-••-
Wade Nieuwsma, Assistant Laboratory Manager Page 4 of 8



"*'•' Inter-Mountain Labs Your Environmental Monitoring Partner

1673 Ten-a Avenue, Sheridan, Wyoming 82801
Sample Analysis Report

ph: (307) 672-8945

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marshland Sediment Samples

Lab ID: S1405089-005
ClientSample ID: MED-5

COC: WEB

Date Reported 6/19/2014
Report ID S1405089001

WorkOrder: S1405089
CollectionDate: 5/2/2014

DateReceived: 5/6/2014 11:57:00 AM

FieldSampler:

Matrix: Sediment

Comments
SAnalyses Result Units Qual RL Method Date Analyzed/Init

Radionuclides - Total
Lead 210 2.0 pCi/g 0.2 OTW01 05/20/2014 1134 MB

Lead 210 Precision (+) 0.2 pCi/g OTW01 05/20/2014 1134 MB

Radium 226 1.2 pCi/g 0.2 E901.1 Mod. 06/14/2014 1120 MB

Radium 226 Precision (_±) 0.5 pCi/g E901.1 Mod. 06/14/2014 1120 MB

Thorium 230 0.5 pCi/g 0.2 ACW1O 05/23/2014 920 MB

Thorium230 Precision (_+) 0.2 pCi/g ACW1O 05/23/2014 920 MB
Thorium229 Tracer (30-1 20) 85.4 %ACW1O 05/23/2014 920 MB

Metals -Total
Uranium 0.6 pCi/g 0.2 EPA 200.8 05/14/2014 1252 MS

These results apply only to the samples tested.
Qualifiers: B Analyte detected in the associated Method Blank

E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL or is less than LCL.
0 Outside the Range of Dilutions
X Matrix Effect

RL - Reporting Limit
C Calculated value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

Reviewed by: 6 Y "
O Wade Nieuwsma, Assistant Laboratory Manager Page 5 of 8



NTE MOU A14AB Inter-Mountain Labs
Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marshland Sediment Samples

Lab ID: S1405089-006
ClientSample ID: MED-6

COC: WEB

Date Reported 6/19/2014
Report ID S1405089001

WorkOrder: S$1405089
CollectionDate: 5/2/2014
DateReceived: 5/6/2014 11:57:00 AM

FieldSampler:
Matrix: Sediment

Comments
SAnalyses Result Units Qual RL Method Date Aaye/i

Radionuclides - Total
Lead 210
Lead 210 Precision (+)

Radium 226
Radium 226 Precision (+)

Thorium 230
Thorium230 Precision (+)

Thorium229 Tracer (30-1 20)

Metals - Total
Uranium

1.0
0.2

0.7

0.3

0.2

0.1

88.3

0.4

pCi/g
pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

0.2 OTW01
OTW01

0.2 E901.1 Mod.

E901.1 Med.

0.2 ACW10

ACW 10

ACW1 0

0.2 EPA 200.8

05/20/2014 1134
05/20/2014 1134

06/14/2014 1120

06/14/2014 1120

05/23/2014 1328

05/23/2014 1328

05/23/2014 1328

05/14/2014 1257

MB
MB

MB

MB

MB

MB

MB

MS

These results apply only to the samples tested.
Qualifiers: B Analyte detected in the associated Method Blank

E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL or is less than LCL
0 Outside the Range of Dilutions
X Matrix Effect

RL - Reporting Limit
c calculated value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits.

Reviewed by: •,/,-
Wade Nieuwsma, Assistant Laboratory Manager Page 6 of 8



INTE OUTAI ABnter-M ountain Labs
Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801
Sample Analysis Report

ph: (307) 672-8945

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

Date Reported 6/19/2014
Report ID S1405089001

ProjectName:
Lab ID:
ClientSample ID:
COC:

Marshland Sediment Samples
S 1405089-007

Ni

WEB

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

S1405089
5/2/20 14

5/6/2014 11:57:00 AM

Sediment
Comments
SAnalyses Result Units Qual RL Method Date Analyzed/Init

Radionuclides - Total
Lead 210 1.3 pCi/g 0.2 OTWO1 05/20/2014 1134 MB

Lead 210 Precision (+) 0.2 pCi/g O-IW01 05/20/2014 1134 MB

Radium 226 0.7 pCi/g 0.2 E901.1 Mod. 06/14/2014 1120 MB
Radium 226 Precision (+) 0.3 pCi/g E901.1 Mod. 06/14/2014 1120 MB

Thorium 230 0.2 pCilg 0.2 ACW10 05/23/2014 1328 MB
Thorium230 Precision (_+) 0.1 pCilg ACW10 05/23/2014 1328 MB
Thorium229 Tracer (30-1 20) 107 %ACW10 05/23/2014 1328 MB

Metals -Total
Uranium 0.6 pCi/g 0.2 EPA 200.8 05/14/2014 1302 MS

These results apply only to the samples tested.

Qualifiers: B
E
J
M
0
X

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits
Value exceeds Monthly Ave or McL or is less than LCL
Outside the Range of Dilutions
Matrix Effect

RL - Reporting Limit
c calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

Reviewed by: 42•Y "O Wade Nieuwsma, Assistant Laboratory Manager Page 7 of 8



mitInter-Mountain Lb
INTER-MOJNTAIN LABS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 69339

ProjectName: Marshland Sediment Samples

Lab ID: S1405089-008
ClientSample ID: N2
COC: WEB

Date Reported 6/19/2014
Report I D S 1405089001

WorkOrder: S1405089
CollectionDate: 5/2/2014
DateReceived: 5/6/20 14 11:57:00 AM
FieldSampler:
Matrix: Sediment

Comments
iIAnalyses Result Units Qual RL Method Date Analyzed/Init

Radionuclides - Total
Lead 210
Lead 210 Precision (+)

Radium 226
Radium 226 Precision (+).

Thorium 230
Thorium230 Precision (+)

Thorium229 Tracer (30-120)

Metals - Total
Uranium

0.5
0.1

0.5

0.2

ND
NA

93.0

0.3

pCi/g
pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

0.2 OTW01
OTW01

0.2 E901.1 Mod.

E901.1 Mod.

0.2 ACW10

ACW 10

ACWI10

0.2 EPA 200.8

05/20/2014 1345
05/20/2014 1345

06/14/2014 1120

06/14/2014 1120

05/23/2014 1328
05/23/2014 1328

05/23/2014 1328

05/14/2014 1308

MB
MB

MB

MB

MB

MB

MB

MS

These results apply only to the samples tested.
Qualifiers: B Analyte detected in the associated Method Blank

E Value above quantitation range
J Analyte detected below quantitation limits
M Value exceeds Monthly Ave or MCL or is less than LCL
0 Outside the Range of Dilutions
X Matrix Effect

RL - Reporting Limit
C Calculated Value
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory

ND Not Detected at the Reporting Limit
S Spike Recovery outside accepted recovery limits

Reviewed by: •.},J"" "
Wade Nieuwsma, Assistant Laboratory Manager Page 8 of 8



-I 'VE ' Inter-Mountain Labs
INTER--MOUNTAIN LABS

Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

ANALYTICAL QC SUMMARY REPORT

CLIENT: Cameco Resources, Crow Butte Operation
Work Order: $1405089

Project: Marshland Sediment Samples

Date: 6/19/2014

Report ID: S1405089001

Lead 210 in Soiir MB14-133 (05/20/14 11:34)

Sample Type MBLK
RunNo: 107987

Units: pCi/g
PrepDate: 05/15/14 0:00 BatchiD R107987

Lead

AnlyeResult RL Spike Ref Samp %REC % Rec Limits Qual
Lead 210 ND 1

210 in Soil Sample Type LCS Units: pCi/g

LCS14-133 (05/20/14 11:34)Analyte

RunNo: 107987
Result

PrepDate: 05/15/14 0:00 BatchlD R107987
RL Spike Ref Samp %REC % Rec Limits Qual

Lead

Lead 210 15 1 11.9 123 50 -150
210 in Soil Sample Type MS Units: pCi/g
STAPMS (05/20/14 11:34) RunNo: 107987 PrepDate: 05/15/14 0:00 BatchlD R107987

Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

Lead 210 14 1 12.4 1 106 50 -150

Lead 210 in Soil Sample Type MSD Units: pCi/g
[ TAPMSD (05/20/14 11:34) RunNo: 107987 PrepDate: 05/15/14 0:00 BatchlD R107987

Analyte Result RL Conc %RPD %REC % RPD Limits Qual

Lead 210 15 1 14 4.16 110 30

Radium By Gamma Spectroscopy in Soil Sample Type MBLK Units: pCi/g
[ MB (06/14/14 11:20) RunNo: 109199

Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

Radium 226 ND 0.2

Radium By Gamma Spectroscopy in Soil Sample Type LCS Units: pCi/g
SLOS (06/14/14 11:20) RunNo: 109199

Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

Radium 226 527 0.2 534 98.8 70 - 130

Radium By Gamma Spectroscopy in Soil Sample Type DUP Units: pCi/g
5 1405089-001AD (06/14/14 11:20) RunNo: 109199

Analyte Result RL Ref Samp %RPD %REC % RPD Limits Qual

Radium 226 0.3 0.2 ND 30

Qualifiers: B
H
L

0
S

Analyte detected in the associated Method Blank
Holding times for preparation or analysis exceeded

Analyzed by a contract laboratory

Outside the Range of Dilutions

Spike Recovery outside accepted recovery limits

E
J

ND

R

X

Value above quantitation range
Analyte detected below quantitation limits
Not Detected at the Reporting Limit
RPD outside accepted recovery limits

Matrix Effect

Page 1 of 2



Inter-Mountain Labs

INTE-MOUTAINLASS1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

ANALYTICAL QC SUMMARY REPORT

Your Environmental Monitoring Partner

CLIENT: Cameco Resources, Crow Butte Operation
Work Order: $1405089

Project: Marshland Sediment Samples

Date: 6/19/2014

Report ID: S1405089001

Thorium 230 in Soil[ MB14-134 (05/23/14 09:20)
Sample Type MBLK

RunNo: 108084
Units: pCi/g

PrepDate: 05/13/14 0:O00 BatchiD R108084

Thri

[ nlt Result XL Spike Ret Samp %REC % Rec Limits Qual
Thorium230 ND 0.2

urn 230 in Soil Sample Type LGS Units: pCi/g

SLCS14-134 (05/23/14 09:20)Analyte

RunNo: 108084 PrepDate: 05/13/14 0:00 BatchlD R108084
Result RL Spike Ref Samp %REC % Rec Limits Qual

Thorium230 12.4 0.2 12.5 98.9 50 -150

Thorium 230 in Soil Sample Type LCSD Units: pCi/g
SLCS14-134 DUP (05/23/14 09:20) RunNo: 108084 PrepDate: 05/13/14 0:00 BatchlD R106084

Analyte Result RL Conc %RPD %REC % RPD Limits Qual

Thorium230 13.8 0.2 12.4 11.4 110 30

Total (3050) Metals by EPA 200.8 - Soil Sample Type,. MBLK Units: pCi/g

[ MBLK (05/14/14 11:42) RunNo: 107639IAnalyte Result RL Spike Ref Samp %REC % Rec Limits Qual

Uranium ND 0.2

Total (3050) Metals by EPA 200.8 - Soil Sample Type LCS Units: pCi/g
[LCS (05/14/14 11:37) RunNo: 107639/

IAnalyte Result RL Spike Ref Samp %REC % Rec Limits Qa

Uranium 69.8 0.2 67.7 103 85 -115
Total (3050) Metals by EPA 200.8 - Soil Sample Type MS Units: pCi/g

S 1405089-001 AS (05/14/14 12:15) RunNo: 107639

[Analyte Result RL Spike Ref Samp %REC % Rec Limits QualJ

Uranium 745 0.2 745 0.3 100 70 -130
Total (3050) Metals by EPA 200.8 - Soil Sample Type MSD Units: pCi/g

5 1405089-001AMSD (05/14/14 12:19) RunNo: 107639

IAnalyte Result RL Conc %RPD %REC % RPD Limits Qual

Uranium 746 0.2 745 0.209 100 20
Total (3050) Metals by EPA 200.8 - Soil Sample Type DUP Units: pCi/g

[5$1405089-001AD (05/14/14 12:09) RunNo: 107639

Analyte Result RL Ref Samp %RPD %REC % RPD Limits Qual

Uranium 0.3 0.2 0.3 0.893 20

Qualifiers: B Analyte detected in the associated Method Blank
H Holding times for preparation or analysis exceeded
L Analyzed by a contract laboratory
0 Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits

E Value above quantitation range
J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits

X Matrix Effect

Page 2 of 2



Appendix X

Niobrara River Fish Tissue Laboratory Records



"k•TER-ONANL Inter-MountainLas Your Environmental Monitoring Partner

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 67248945

Sample Analysis Report

Company: Cameco Resources, Crow Butte Operation
P0 Box 169
Crawford, NE 693.39

Date Reported 1/27/2015
Report ID Si1408283004

(Replaces $1 408283003)

ProjectName:
Lab ID:
ClientSample ID:
COC:

spring Box Butte Sample
S1408283-001
Spring Box Butte Fish Tissue
WEB

WorkOrder:
CollectionDate:
DateReceived:
FieldSampler:
Matrix:

S$1408283
.512512014
8115/2014 11:31:00 AM

Fish Tissue

Comments
Analyses .. Result Units Qual RL Method . Date Analyzed/Init

Radlonuclides - Total
Lead 210
Lead .210 Precision (+)

Polonium 210

Polonium 210 precision (+)

Radium 226
Radium 226 Precision (+)

Thorium 230

Thoriumn230 Precision (+)

Thorium229 Tracer (30-1 20)

Uranium

Metals -Total

Uranium

2.8E-5
1.5E-5

8,1E•6

7.0E-6

4.1E-6

2,2E•-6

8.OE-7

1.6E-6

56.5
2.1 E-6

0.003!

pCi/kg
pCi/kg

pCi/kg
pCi/kg

lJCi/kg
pCi/kg

pCi/kg

pCi/kg

pCi/kg

mg/Kg

1.0E-6 OTW01
OTW~i

1 .0E-6 OTWOi

OTW01
5.0E-8 SM 7500 Ra-B

SM 7500 Ra-B

2.OE-7 ACW10

ACWi0

ACW!0
2.0E-7 EPA. 200,8

'0.0003 EPA 200.8

09/13/2014 1255
09)13132014 1255
09/22/2014, 1709

09/22/2014 1709

09/22/2014 1134

09/22/2014 1343
09/19/2014 1311

09/19/2014 1311

09/1 9/2014 1311

09/.25/2014 1313

09/25/2014 000

MB
MB

MB

MB
ME'

MB
MB

MB

MB

MS

MS

These res~ltS apply onlyto the samples teSted,
Qualifiers: B Analyte detected In the associated Method Blahk

EB ValUe above qtiantitatlofl range
J Anal~e detecte! beloW aueantltalorn limits
M Va!ue exceeds. Monthly Ave or lMOL or Is less than LCL
0 OutsIde the Rarnge of Dilu]ins
X Matrix Effect

RL - Reporting Limit
C Calculated value
H Holding times for preparation or anal•ysis exceeded
L Anal!ysed by a 0ontract laboratory

LND Not Detected at the Reporting Umit
S Spike Recovery outside accepted rec~overy ilmits

*Wade Nieuwsma, Assistant Laboratory Manager
Page 1 of 1



IN/-OUTf•LAB inter-Mountain Labs Your Environmental Monitoring Partner

1673 Terra Avenue, Sherddan, Wyoming 82801 ph: (307) 672-8945
ANALYTICAL QC SUMMARY REPORT

CLIENT:
Work Order;.

Project:

Cameco Resources, crow Butte Operation
$1408283
Spring Box Butte Sample

bate: 9130/2014

Report ID:. S1408283001•

Pb210.ln Animals
MB-408 (09/13114.12:55)

Analyte

Sample Type MBLK
RunNo: 113035

Result

.Units: pCi/Kg
PrepDate: 09/1.2/14 0:00 BatchlD: Ri113035

RL Spike Ref Samp %REC % Rec Limits QualI

Lead 210 ND 1

Pb2l o In Animals Sample Type LCS ..... Units: pCi/Kg
SLCS-408 (09/23/14 09:41) RunNo: 113035 PrepDate: 09/12/14 0:00 BatchiD: RIl13035

IAnalyte Result RL Spike Ref Samp %REC % Rec Limits Qual
Lead 210 14 ::1 11.8 117. 50-150

D in An|.mafs .Sample Type MS Units:, p Ci/Kg ,. "
Pb214

STAPMS-408(~09/23114 09:41)
" " Analyte

RunNo: 113035
Result

PrepDate:. 09112/1,4. 0:00
RL Spike Ref Samp

Batchib: Ri1 i3035
%REC. % RecoLirhilts. Qual

Pb21

Lead 210 14 1 12.3• ND 105 50 -150

o tn Animals Sample Type .MSD.• Units: p(,i/Kg
[ TAPMSD-408 (09/23/14 09:41) RunNo: 113035 PrepDate:' 09/12/14 0:00 BatchiD:• Ri113035 ,

...- , . Analyte. Result RL. Conc %RPD %REC % RPD Limits Qual

Lead 210 13 1 , 14 3.69 93.8 20

O In Animal Sample Type MBLK . Units: P(3i/KgPo2!

SMB-408 (09/22/14 17:09)IAnalyte
RunNo: 113043

Result
PrepDate: 09/12/14 0:00
RL Spike Ref Samp

BatchlD: R113043
%REC "% Rec Limits a=

II
Polonium 210 ND 1 w

P021o In Animal Sample Type LCS Units: pCi/Kg
SLCS-408 (09/22114 16:07) RunNo: 11304.3 PrepDate: 09/12/14 0:00 BatchiD: Ril13043

IAnalyte Result RL Spike Ref Samp %REC % Rec Limits Qual,

Polonium 210 14 1 12.9. 105 59.4 -129

o Iin Animal.,,..,. ......... Sample Type MS Units:, pCi/Kg
Po2l

I TAPMS-408 (09/22/14 16:07)
RunNo:113043r

A•..
PrepDate: 09/12/14 0;00 BatchlD: Rl13043

Po210

j Analye rTeCuIL flL ,,•JII~ I~uW QoIpP -/o0I• 70 I~uu UImOW •ua!
Poloniuw 210 12 1 12.3 ND 101 58.7 -143

I In Animal Sample Typer MSD. Units: pCiiKg

I

TAPMS-408(09/22114 16:07)
TAPMS-408 Analyte

RunNo". 11i3043
Result

Prepl~ate: 09112/14 0:00
RL Cono %RPD

BatchlD: RI 1304.3
%9REC %o RPD Umits Qu~al.

Polonium 210 12 1 12 1.89 99.0 20

Qual.fers: B

S

Anatyte detected in the associated Method! Blank
Holding times for preparation or analysis exceeded
Analyzed by a contract laboratory

Outside the Range of DiluLtions
Spike Rectwery.oUtslde accepte~d recovery limits

E Valu~e above quantitati~n range
J Analyte deteCted below quantitetlon limits

ND Not Detected at the Reportng Limit
R RPD outside accepted recovery limits
X Matix Effect

Page. 1 of 3



*'• * Inter-Mountain Labs,
IHIT£F-AMOUNTAIR L.•SS

Your Environmental-Monitoring Partner

1673 Terra Avenue, Sh~erdan, Wyoming 82801 ph: (307) 672-8945

,ANALYTICAL QC SUMMARY REPORT
eLIENT

Work Order:

Project:

Cameco Resources, Crow Butte Operation
Si1408283

Spring Box Butte Sample

Date: 9/3012014
Report ID: S140828300i

Radium 226 in Animal
SMB2-1341 (09/22114 13:43)

Analyte

Sample Type MBLK Units: pCi/Kg
RunNo: 112982 PrepDate: 09171714 0:00 BatchiD: Ril12982

Result RL. Spike Ref.Samp %REC % Rec Limits

Radium 226 ND 0.2

Radium 226 in Animal •,Sample Type LGS Units: pCi/Kg

ILCS-i341.(09/22/14 10:24) •RunNo:- 112982 Prep~Jate: 09/!7!14 0:00 BatchlD: Ril12982
IAnalyte - Result • RL. Spike Ref Samp %REC % Rec, Limits Qual

RadiUm 226 4.6 0.2 ,5 . 92.7 80 -120
RadiUm 226 Iln Animal r .. ' . . ,-, Sample Type MS Units: pCi/Kg ..

STAPMS-1 341 (09/22/14 10:24)
RunNo: 1 12982 PrepDate: 09/1'7/14 0:00 Batch!D.' Ril12982

RadlUi

I Analyte i¶.eSUJL I¶L OfJIIV rsf~i Oi;Iilp io/rtIE'., /4 r•,w. LIJIIIIL5 •.lUUIl j
Radium 226 4.6 0.2 5 ,, 0.2 87..7 73;8-120

m 226 In.Animal .... . . ... Sampie•TYPe MSD .Units: pCi/Kg
1 1

t

I

TAPMSD.1341 (09/22/14 10:24)
• Analyte Result RL Cono %RPD %.REC % RPD Limits Qa

Qual t
, . . . . . • r , L ill , r I

Radium 226 4.9 0.2 4.6 . 636 93.6' 0

Thorium 230. In Animal Sample Type MBLK. units: pCi/Kg
MB34(9 13:11 3!) RunNo:"112897 PrepDate: 09/16/.14 0:00 B . atchiD: RIl12897 . :

MB37 09191Analyte . Result RL Spike. Ref Samp %REC % Rec Limits Qual

Thorium230 ND 0.2
Thorium 230 in Animal -Sample Type LCS Units; pCi/Kg

SLCS-374 (09/119/14 13:11)
Analyte

RunNo; 112897
Result

PtepDate: 09/16./1.4 0:00 BatchlD: RI 12897
RL.. Spike Ref Samp. %REC % Rec Limits Qua,

Thonium230 13.4. 0.2 .12.5 107 .66.4 -143

Thorium 230 lIn Animal Sample Type DUP Units: pCi/Kg
I CD34(09/1.9/1413:1) "RunNo: 112897 PrepDate: 09/16/14 0:00 BatchlD: RIl12897

• M Aalyte .Result R.RL Ref Samp %RPD %REC % RPD Uimits Qual

Thorium230 12.2 0,2 1.3A 9.06 20

* QulBes An~alyte detected in the associated Method BlankH Holding times for preparation or analysis ex(ceed~ed

L Analyzed by a oontract laboratory"
0 Outside the Range ofDilutions

S Spike ReCOvery outside accepted recovely lilmits

E Value above quantitation range
J Analyta detected below qua~nttatlon ilimits

ND Not Deectedi arthe RepOffing LUmit

R RP1D outside accepted recovely limit~s

X Mat-ix.Effect

Page 2 of 3



*'• ' Inter-Mountain Labs

}NTE-,L40UH TAH I•B51673 Terra Avenue, Sheridan, Wyoming 82801 ph; (307) 672-8945

-" ANALYTICAL QC SUMMARY REPORT

•Your Environmental Monitoring Partner

CLIENT:
Work Order:

Project:

Cameco Resources, Crow Butte Operation
S$1408283
Spring Box Butte Sample

Date: 9/3012014.

Report ID: $1408283001

Total (3050) Metals by EPA 200.8

I MBLK (09125114 12:46)

Sample Type MBLK

RuJnNo: 113135
units: pCi/Kg

/'•, .AI I

Uran~ium ND 0.2

Total (3050) Metals by EPA 200.8 Sample Type LCS Units: pCi/Kg

ILCS (09/25114 12:41) RUnNo: 113135

IAnalyte Result RL . Spike Ref Samp %REC % Rec Limits Qual
, . -• • i-• , . .. . iii - ii iiUranium 70.4 0.2 67.7 104 85- 115

Total (3050)Mi~etals by EPA 200.8 ,Sample Type MS Unfls: pCi/Kg.
$102301S(921413:24) RunNo: 113135 .'

•Analyte . ResUlt RL Spike Ref Samp %REC % Rec.kLimits Qual

.. •i , Ir.... . hr ,I I •' 1 riirl IIrUranium 3750 0.2 3720 2.1 101 70 - 130

Total (3050) Metals by EPA 200.8 Sample Type MSD"

RunNo: 1 13135

Units:" pCi/Kg

S1408283=001AMSD (09/25114 13:29)

AayeResult RL Conc %RPD %REC % RPD Limits Qual J
UraniUm 3780 0.2 3750 0.755 102 - 20

Total (3050) Metals by EPA 200.8 Sample Type DUP Units:. pCiiKg....

$1408283-001AD (09/25/14 13:18) RunNo: 113135"

L "" Anatyte Result RL Ref Samp %RPD %REC % RPD Uimits Qu
Uranium 2,1. 0.2 2.1 0.829 2

QUalifiers: B Anatyte detected In the associated Method Blank
H Holding times for preparation or war~lysls exceedad1
L Analyzed by a conrJIact laboratory
0 Outside the Range of Dilutions
5 Spike•Recovery ou~tside acoepted recoYery ilmlta

E Value above quantitatlon range
J Analyt• dete~cted beltow quantitatlon limits

ND Not Detected at the Repo~rtlngtLimit
R RPD outside a~ccepted racoveryllrnhts

X Mabix EffeCt

0
Page 3 of 3.



|INTER.-M0U•ITAINJ LAkBS

e Company: cameco Resouto

•P0 Box 169
Crawford, NE 693

ProjectName: Fall Box Butte Fi

Lab ID: $1410151-001
clientSample I~I) Fall Box Butte Fi

COC: WEB

Your Environmental Monitoring Partner
1673 Terra Avenue. Sheridan, Wyoming 82801 ph: (307) 672-8945 '

Sample Analysis Report

eS, Crow Butte Operation

339

ish Sample

ish Tissue

Date Reported 1/27/2015
Report ID $1:41.0151003

-(Replaces SI141 0151002)

WorkOrder: $1410151
CollectionDate:' 9/26/2014
DateReceived: ,1018/2014
FieldSampler:, ,
Matrix: Fish Tissue

Comments •
SAnalyses .. Result ,,Units Quala RL Method Date Analyzed!Init.

uuuI,~nil.ul~ - I giiI

Lead 210
Lead 2•10 Precision (t)

Polonium 210'
Polonium 2:10 precision(+),
Radium. 226
Radium 226 Precision (±)
Thorium 230
ThoriUm23O Precision (+)

Thorium229 Tracer (30-1 20)
Uranium

Metals - Total
Uranium'

<:1.0E-6
2.9E-6

<1 ;0E-6

8.0E-7

8.0E-7

3.0E-7

4.OE-7

3.0E-7

85.7

1 .5E-6

'0.0023

pCi/kg
pCi/kg
jjCi/kg
pCi/kg
pCi/kg

pCiikg

•pCi/kg

pCi/kg

.pCi/kg

mg/Kg

1 .0E-6 OTW01

t .OE-6 ,OTW01
OTW01

5.0E-8 SM 7500 Ra-B

SM 7500 Ra-B
2.OE-7 ACW 10

ACWI0
ACWl10.

2,0E-7 EPA 200.8

0.0003 EPA 200.8

11/04/20!4 842.
11/04/2014 842

10/31/12014 1639

10/3112014 163.9

11/05/2014 1249

11/05/2,014 1249
11/03/2014 101.0

11/03/2014 1010

11/03/2014.1010

10/2712014 2003

10127/201,4 000

MB
MB
MB

MB
MB

MB
MB

MB

'MB

MS

MS

These results apply only to the samples tested.
Qualifiers: B Analyte detected in the associated MethOd Blank

,E Value above quantitatl'on range
J .,Analyte deteCted below quanti atiobh limits
Mi Vaioe eoee~ds Mdnlhiy Ave or MCL or is less lhan LCL

'O Ouftslde the Rang of Dilutlens

X Matrix Efect

RL- Reporting Limit
C
H

ND
S

Calculated Value
Holding times for preparation or analysis exceeded

Analyzed by a contract laboratory
Not Delectedl at the.R~eporting uimit
Spike ReCevery outalda accepted recovery limits

5 Reiewe by:Wade Nieuwsma, Assistant Laboratory Manager Page 1 of 1



-'I 'Y t Inter-Mountainl Labs
INTEIR-MOUNTA|IN LABS

Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

ANALYTICAL QC SUMMARY REPORT Al

CLIENT:
Work Order:

Project:'

Cameco Resources, Crow Butte Operation
Si1410151
Fall Box Butte Fish Sample

Date: 11112/2014

Report ID: S1410151 001

Pb210 in Animals
!MB-419 (11/04/14 08:42)

Analyte

Sample Type MBLK Units: pCi/Kg

RunNo: 114590 PrepDate: 10/28/14 0:00 BatchlD: R114590
Result RL Spike Ref Samp %REC % Rec Limits Qual

Lead 210 ND 1
Pb21lo in Animals . .. •. .... .. Sample Type ICS . . .. Units: pCi/Kg.

[LCS-419 (101408:42) RunNo: 114590 PrepDate: 10128/14 0:00 BatchlO: Ril14590
(110/ Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual

Lead 210 13 1 11.8 •110 79.4 -145

o in Animals Sample Type MS Units: pCi/KgPb21(

STAPMS-41 9 (11/04)14 08:42)I Analyte
RunNo: 114590 PrepDate: 10/28/14 0:00 BatchlD: Ril14590

Result RL Spike Ref Samp %REC % Rec Limits Qual

Lead 210 14 1 12.5 ND 110 80-1.29
Pb2l0 in Animals . ... ,,..,... Sample Type MSD Units: pCi/Kg

TAPMSD-419 (11/04114 08:42) RuntNo: 114590 PrepDate: 10/28/14 0:00 BatchlD: Ri 14590

Analyte Result RL Conc %RPD %REC % RPD Limits• Qual

Lead 210 13 1 14 6.11 104 20.
Po210 in Animal Sample Type MBLK .Units: pCi/Kg

MB-419 (10/31/14 16:39)

I Analyte
RunNo; 114597 PrepDate: 10/30/14.0:00 BatchlD: Ril14597

Result RL Spike Ref Samp %REC % Rec LimitS Qt I'
• . . . . .. . . . . .• •H • - . \ •

Polonium 210 ND 1
Po21{o in, Animal ,Sample Type LCS Units: pCi/Kg

SLCS-419 (1 0/31/14 16:39) RunNo:i114597 PrepDate: 10/30/14 0:00 BatchlD: Ril14597

AayeResult RL Spike Ref Samp %REC % Rec Limits Qual

Polonium 210 8 1 10.1 79.4 50 -150
O in Animal Sample TyPe. MS Units: pci/Kg

PO21(

STAPMS-419 (10/31/14 16:39)Analyte
RunNo: 114597

Result
PrepDate: 10/30/14 0:00
RL Spike . Ref Samp

BatchlD: Ri114597
%REC % Rec Limits Quail

• . . . . . I
Polonium 210 14 1 12.5 ND 111 60.9 -134

Po2l0 in Animal . .. sample Type MSD Units: pCi/Kg
STAPMSD-419 (10/31/14 16:39) RunNo: 114597 PrepDate: 10/30/14 0:00 BatchlD: Ril14597 1

Analyte Result RL Cono %RPD %REC % RPD Limits. Qualj

Polonium 210 11t 1 14 22.9 88.6 30

• ,Qualifiers:
B
H
L
0
S

Analyte detected in the associated. Method Blank
HOlding times for psreparation or analysis exceeded
Analyzed by a contract laboratory
Outside the Range of Dilutions
Spike Recovery Outside accpted recoven)ylimits

E
J

ND

R
x

Value above quantitation rangeAnalyte detected below qUantitalion limits
Not Detected at the Reporting Umit

RPD outside accepted, recovery i~mits
Matlix Effect

0
Page 1 of 3*



3NF5oft~ Inter-Mountain Labs .. .. Your Environmental Monitoring Partner
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

ANALYTICAL QC SUMMARY REPORT

, LIENT

SWork Order:

Project:

Cameco Resources, Crow Butte Operation
$14!0151
Fall Box Butte Fish Sample

Date: 11/1212014

Report ID: S1410151001

Radium 226 in Animal Sample Type MBLK Units: pCiiL
SMB-i1359 (11/05/14 12:49) RunNo: 114701 PrepDate: 10129/14 0:00 - BatchiD: 9162

Analyte Result RL Spike Ref Samp %REC %o Rec Limits Qual

Radium 226 ND 0.05

Radium 226 In Animal Sample Type* LCS units: pCi/I

I LCS,1359 (11105114 i0:39)
R•nNo:114701 PrepDate: 10/29/14 0:00

A A•--
BatchlD: 9162

RadiUm 226 5.1 0,05 5 102 56.9-,,139
im 226 In Animal Sample Type MS, Units: pCi/L--Radlu

STAPMS-1 359. (11/05/14 10!39) RunNo• 114701 PrepDate: 10/29/14 0:00 BatchiD: 91.62

[ ralt ResUlt RI Spike Ref Samnp %REC % Rec Limits Qual
Radium 226 4.6 0.05 5 0.07 91.1 79.6 -122•

Radium 226 in Animal Sample Type •MSD Units: poi/L

TAPMSD-1359 (11/05/14 10:39) RunNo: 114701 PrepDate: 10/29/14 0:00 BatchiD: 9162

.... ,Analyte Result RL Conc %RPD %REC % RPDJ Limits Qual

Radium 226 4.5 0.05 4.6 2.12 89.2 0

Thorium 230 in Animal .. .. ,SamPle Type MBLK Units: pCi/Kg .

I B35(11/03/14 10:10)MB-385 Analyte RunNo: 114525
Result

PrepDate: 10/28/14 0:00 BatchiD: Ril14525
RL Spike Ref Samp %REC % Rec Umits Qa

QUal JP
I . . . . ! " .:'.- ' l" " i" . r . . .. . .. . . .. . . 1

Thorium230 ND 0.2

Thorium 230 in Animal, Sample Type LCS Units: pCi/Kg
LCS-365 (;11/03/14 10:10) RunNo: 114525 .PrepDate: 10/28/14 0:00 BatchiD: R114525

IAnalYte Result RL Spike Ref Samp %REC % Rec Limnits Qual

Thordum230 i3.4 0.2 12.5 108 50- 143
Thorium 230 In Animal . .. .... Sample Type DUP ... Units: pCi/Kg,

LCsD-385 (1 1/03/14 10:10) RunNo: 114525 PrepDate: 10/28/14 0:00 BatchiD: RIl14525 .

Analyte Result RI Ref Samp %RPD %REQ % RPD Limits Qural

ThodiUm230 12.9 0.2 13.4 4.45 30

. . . . . .. . .. . .' . I • i Ir I I I I¸ I I I I . . . .. . . .[.. I I . I " 1 II .. I I . . . . .. i . . . i = i i •

___Qualfifers: B

S

Analyte detcted In the assoc~ated Method Blank.
Holding tlmes for preparation or analysis extceeded
Analyzed by a contract laboratory
Outside the Rtange of Dilutions
Spike Recovery outSide atroepted recovery lirilts

E ValUe above quantitation rantge
J Analyte detected below quantitstlon limits

ND Not Detected at the Reportng Umit
R RPD outside accepted recovery limits

X~ Matrix Effect

Page 2 of 3



*• '' Inter-Mountain Labs
INTel-MOUNTAIN LABS

Your Environmental Monitoring Partner

1673 Terra Avenue,- Sheridan, Wyoming 82801 ph: (307) 672-8945

ANALYTICAL QC SUMMARY REPORT ,=

CLIENT: Cameco Resources, Crow Butte Operation
Work Order: $1410151

Project: Fall Box Butte Fish Sample

Date: 11112/2014

Report ID: S1410151001

Total (3050) Metals by EPA 200.8
iMBLK (10/27/14 12:53)

I Analyte

Sample Type MBLK
RunNo: 114262

Result

Units: pci/Kg
Units: 

pCi/Kg

RL Spike Ref Samp %REC % Rec Limits QualjI

! i

Uranium ND 0.2

Total (3050) Metals by EPA 200.8 Sample Type LCS Units: pCi/Kg
LCS (10127114 12"48) RunNo: 114262

IAnalyte Result RL . .. ..Spike Ref Samp %REC % Rec Limits Qual

Uranium 68.9 0.2 67.7 102 85-1ii5

Total(3050) Metals by EPA200.8 Sample Type MS .... Units: pCi/Kg

$405-0A(10/27./14 20:24) RunNo: 114262 PrepDate: 10114/14 14:13 BatchlD: 9.036

ln!• esult RL Spike Ref Samp %REC % Roe Limits .Qual

Uranium 2490 0.2 2480 1.5 101 " 70-•,130

Total (3050) Metals by EPA 200.8 Sample Type MWSD Units: pCi/Kg

S 1410151-O01AMSD (10/27(14 20:20) RunNo: 114262 PrepDate: 10114/14-14:13 BatchlD: 9036IAnalyte Result RL Conc %RPD %REC %/ RPD Limits Qual

Uranium 2480 0.2 2490 0.454 100 20

0

r ̧  " . '. 1

* Qualifiers.• B Analyte detected in the associated Method BlanlQH Holding limes for preparatlont or analysis exceeded
L Analyzed by a contract !aboratory
O Ouslide the Range Of Dilubtios

S Spike Recovery outside accepted recovery limits

E Value above quantitallon range
J Analyte detected below quantitatltbn limits

ND Not Detected at the Reporting Umlit

R RPD outside accepted recovery limits

X Matilx Effect
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EXECUTIVE SUMMARY

Airflow measurements were made at Cameco's Crow Butte, NE and the Smith Ranch, WY in-situ

leach uranium processing facilities to determine the airflow rate and the air exchange rate for

these facilities. Prior to data collection, the facility layouts and configurations were analyzed

and a plan was made for conducting physical air measurements and gathering base data to

estimate flow rates and air exchange rates for these facilities. These measurements were made

at selected points across the openings of the facilities using highly accurate hand-held

anemometers, pitot tubes and velometers. Additional flow-rate measurements were

calculated using air monitoring instruments and ventilation equipment manufacturer's

information. Measurements were based on physical measurements in exhaust vents and stacks.

This field data was then reduced and analyzed.

The resulting flow rates for discharges to unrestricted areas and the calculated facility air

exchange rates are presented below.

FaiiyFlow Rates for Discharges to Facility
FaiiyUnrestricted Areas Air Exchanges/Hour

Smith Ranch, WY 56,927 cubic feet per minute 5.4
Crow Butte, NE 77,433 cubic feet per minute 4.6

The accuracy of the ventilation numbers reported is estimated at plus-or-minus 15% accuracy.

Numerous inputs were considered in this statement of accuracy, such as accuracy of the

instruments, accessories and various measuring devices. The range of positioning the garage-

style air inlet doors (i.e., were doors open, closed or partially closed) and the resulting effect on

air flow was also taken into account.

The multiple exhaust fans at both facilities results in a negative pressure inside each of the

facility buildings at Smith Ranch, WY and Crow Butte, NE. In the yellow cake production

process, it was noted that areas for potential radon release were enclosed with exhausting

ventilation ducting, sheet metal or other material. These enclosures and the negative pressure



from the ventilation system design control and mitigate the concentration of radon emissions

within each of these facilities.

Airflow, through any openings in vessels or process equipment, is from the process areas into

the ventilation systems which maintain the negative pressure, thereby directing any releases

from within these facilities to the ventilation exhaust ducting. Any radon emissions within these

processes are thereby directed to the ventilation system ducting or fans, which further reduces

the radon concentration by the addition of air induced into the ventilation exhaust fans or

blowers prior to venting to the atmosphere.

This ventilation design is effective in preventing or mitigating radon releases to the workers and

the public.
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1.0 INTRODUCTION

The Nuclear Regulatory Commission (NRC) reviewed the gaseous and airborne particulate
effluent control systems at the Crow Butte, NF and Smith Ranch, WY facilities. For air

particulates related to the vacuum drying of uranium yellow cake, they concluded that Cameco

meets all applicable regulatory criteria stated in 10 CFR Parts 20 and 40. With respect to radon,

the NRC notes that most of the radon is vented from the process stream via exhaust ventilation

that directs the radon to discharge stacks located away from building ventilation intakes. The

ventilation system is designed to control worker exposure and to prevent or mitigate releases

to the public to prevent or limit radiation exposure. Additional radon releases occurring during

operations are infrequent. Thus, the NRC has concluded that Cameco's radon controls are

adequate.

Notwithstanding these findings, in the resulting Safety Evaluation Report, the NRC found that

Cameco 1) must address the discharge flow rate to the environment and 2) provide information

regarding the air flow rate for the redundant exhaust fans and the air exchange rate for each

facility. The NRC further noted that 3) Cameco should discuss methods for controlling radon

releases. This report details the effort of gathering the requisite data and information to

address items 1 through 3 described above.

This report includes measurements of flow rates for discharges to unrestricted areas and the air

exchange rate for the facilities, and further describes the method(s) used to control releases to

unrestricted areas.



2.0 WORK SCOPE

A portion of this effort included visiting both the Crow Butte and Smith Ranch operations.

Additional information was gathered regarding the number of doors and openings to the

facilities, the number and configuration of intake and exhaust ducts, the proper placement of

air and flow rate measuring instruments in the exhaust stacks and ventilation ducts. Prior to

data collection, contacts were made with appropriate Smith Ranch and Crow Butte personnel

to more fully define the layout and configuration of these facilities.

A plan was then made for conducting physical air measurements and gathering base data to

estimate a range of flow rates and air exchange rates for each of the facilities. These

measurements were made at selected points across the openings of the facilities using highly-

accurate hand-held anemometers, pitot tubes and vefometers.

Cameco noted that during facility operations, the roll-up doors of the facility may be open or

closed, depending on a number of factors. Because the exhaust from the facilities is through

vents using air-induced blowers and fans, the facilities each have a negative pressure with

respect to the outside atmosphere. As a result, radon is vented from process equipment in

these facilities and is routed through the ventilation system for emission to the atmosphere at

the exhaust stacks. Accordingly, additional air flow measurements were made in exhaust vents

and stacks using air instruments, as appropriate. This field data was then reduced and

analyzed.

Based on these measurements, Cameco will be able to provide flow rates for discharges to

unrestricted areas and air exchange rates for the facilities. This data coupled with the existing

and proposed measurements of emission concentrations will provide a technical basis to

determine the radiation dose resulting from releases to unrestricted areas.

2



3.0 FIELD WORK EXECUTION

The following are highlights of the performed work.

3.1 FIELD INSTRUMENTS UTILIZED

A TSE (Alnor) model 9555-P wind vane anemometer and a model 964 Thermal Anemometer

(TA) probe were used to make field air flow measurements. Specifications for each instrument

are given below:

Table 1 - Instrument Specifications

Instrument Range/Resolution Accuracy
Calibration

Date

TSI (Alnor)
model 9555-P

wind vane

anemometer

50 to 6,000 feet per
minute/

-1 feet per minute
0.1 degree
Fahrenheit

+i/- 1% of reading
+1- 4 feet per minute
(+1- 0.02 meters per

minute)

Notes

Next
calibration

due Aug 2013
Aug 2012

Thermal IjNextAnemometer 0 to 9,999 feet per +1- 3% of reading Aug 2012 calibration
probe model minute deAg21
number_964 due_________________ ______ Aug 2013__

Air measurement instruments were field calibrated for barometric pressure and humidity at the

respective facilities, using the facilities' nearest weather station, while cross-referencing with

the nearest Accuweather' station. The TSI (Alnor) 9555P, with the wind vane anemometer, was

the base instrument used as much as practicable, due to its extraordinary accuracy (+/-- 1% of

readings).

3.2 FIELD WORK - SMITH RANCH, WY

April 25 -26, 2013:

Arlene Faunce, RSO; Beverly Johnson, Sr. HP tech and Plant Superintendent Erik Heide were

extremely helpful in facilitating the process of taking air readings at the facility and also

conveying information about the facility ventilation, which was critical in completing this field

3



work. Velocity readings and ancillary measurements were taken at the facility.

All velocity readings were taken with the highly accurate Anemometer, except the truck sump

fan inlet, where air readings were taken with the Thermal Anemometer (TA) probe due to

physical constraints (see Tables 2 and 3 below). Data was gathered for equipment at

inaccessible areas from manufacturer name plate data and plant records, which were plentiful

at this facility. Air surveys of the plant wall-installed fan inlets were conducted on all lower wall

fans. Area determinations were based on measurements taken with a standard Stanley® metal

tape measure. Digital photographs were taken at major sampling locations. These photos are

located in Appendix A.

The field readings are summarized in Tables 2 and 3. Total flow rate for discharges to

unrestricted areas is 56,927 cubic feet per minute (CFM), which is the sum total of the

quantities provided in Tables 2 and 3.

Table 2 - Ventilation & Air Readings - Smith Ranch, WY ° 4/26/13

Note: Reference Appendix A for photographs of the items listed below______
Vane (V) orThermo

Location Anemometer (TA) Area (sq t) Qatt eprtr
_________________ Readings (fpmn) (f)

V - 1323, 1313, 1377, 1333
#1 Lower Fan-- 33 5.07 6776 71.0

#2 Upper Fan Down for Maintenance ___________

V - 508, 482, 490, 577, 445,
439, 548, 486, 548, 522, 3."x5"=

#3 Lower Cooler Fan 490, 513, 359, 432, 501, 6040 71.0
573, 570, 573 1. qf

__________ _________V = 503 _ _ _ _ _ _ _ ____ ______

#4 Upper Fan Down for Maintenance _______ __________

#5 Upper F~a.n Down for Maintenance _______j

V - 1276, 1292, 1307, 1392
#6 Lower FanV11 5.07 6676 71.4

V- 1026, 1016, 1099, 992,' .... 4475...
#7 Lower Fan 865, 964, 934, 1019, 1164 190 7.

Note: #1s 4. V=100913.8 sq ft 190 7.

Not: #s 2 4& 5 upper vent fans were down for maintenance.
Sum of Quantities: 33,392 (cfni)
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Table 3 oVentilation & Air Readings
Information from Manufacturer's Data & Fan Curves

Smith Ranch, WY - 4/26/13

~ot-_ Refer~ncr= A~n~ndii A for nhntn~rznhs of the items listed below

LoainQuantity Temperature

#S Upper Fan 3610 68.5

#9 Upper Fan 3610 67.0

A. T106A Fan (HF) 263 71.5

B. Tl00Fan (HF) 263 71.0

C. Truck Sump Fan 5000 71,0

D. NE Shaker Fan 5000 72.3

E. SE Shaker Fan 5000 74.3

F. T20 Radon Exhaust Fan 263 71.6

G. T40 Radon Exhaust Fan 263 7:L9

H. T21 Radon Exhaust Fan 2_63 75.3

Sum of Quantities: 23,535 (cfm)
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3.3 FIEL.D WORK - CROW BUlTE.. NE

April 28 -29, 2013:

Meetings were held with Plant Superintendent Bruce Lemmon to facilitate data collection. This

ensured the plant was covered adequately. Rhonda Grantham, RSO; Casey Yada, Sr. HP tech,

and Plant Superintendent Bruce Lemmon were extremely helpful in facilitating the process of

taking air readings at the facility and also conveying information about the facility ventilation,

which was critical in completing this field work.

Velocity readings and ancillary physical measurements were taken inside and out of the

processing plant at accessible exhaust fans and stacks. Data was gathered at inaccessible areas

from manufacturer name plate data and plant records, which were plentiful at this facility.

The TSI (Alnor) 9555P was the base instrument used in these field air measurements with all

velocity readings taken with the Vane Anemometer attachment (accuracy +1- 1% of readings).

In this plant, there were dozens of manometers (U-tubes) in the vent lines, which were also

located and read.

Digital photographs were taken at major sampling locations. These photos are located in

Appendix B. The field readings are summarized in Tables 4 and 5 on the following pages. Total

flow rate for discharges to unrestricted areas is 77,433 cubic feet per minute (CFM), which is

the sum total of the quantities provided in Tables 4 and 5.
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Table 4 - Ventilation & Air Readings -Crow Butte, NE - 4/29/13

Inot~e_ Ref~ren• Annenedi f for •ht~ah of th• items listed below
Vae()omro Dimensions AraQuantity Temperaturej

Location Anemometer (TA) (Ances)(sq ft) (fm

.L V -2952 (centerline)
#1 Pipe 3200, 2872, 2876, 3029 23.75" diam 3.076 9209 63.2

V = 2994 _____ _______

V - 3389 (centerline)

#2 Pipe 3200, 3595, 3740, 3046 22.75" diam 2.83 961_0 62.4

V = 3395 _____________ __________

V - 574, 689, 818, 756, 930,
730, 427, 578, 818, 619, 36.5" by

#3 Boxed Fan 818, 803, 656, 837, 678, 36.5" by 11" 9.25 6845 63.0

1027, 788, 780 box

V =740

V- 634, 864, 652, 666, 709,

754, 786, 506, 490, 665, 36.5" by
i#4 Boxed Fan 903, 566, 710, 671, 776, 36.5" by 11" 9.25 6090 63.0

521, 487, 490 box

S= 658
V- 3369 (centerline)

#5 Duct 3572, 2579, 2830, 3214 24.5" diam 3.22 9820 66.5

V = 3049 _________ _ ___

V- 670, 636, 433, 602, 780,
654, 592, 672, 672, 785, 36.5" by

#P9 Box Fan 579, 691, 485, 666, 670, 36.5" by 1_4" 9.25 5523 63.9

212, 616, 378, 669, 482 box

V = 597 __________

#12 Shaker Room 12.5" diam
BlwrEhutV - 3111. (centerline) 0.50.85 2651 49.0

Sum of Quantities: 49,748 (cfm)
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Table 5 - Ventilation &= Air Information from Manufacturer's Data
Crow Butte, NE - 4/29/13

Note: Reference Appendix B for photographs of the items listed below

Quantity Temperature
Location (f) 0

#6 Centifugal Pond
4700 67.0

Water Treatment Fan

#7 Chem Mix Demister Fan 4700 66.1

#8 Waste Tank Blower 1500 66.1_

#l0 Precip Demister Fan

(same unit as #8 above)1506.

#1llShaker Deck (west) 800 63.9

#13 Eluent Tank Blower 1500 67.8

#l4 Precip A Blower 185 67.8

#15 East Train Blower 6000 71.3

#16 West Tank Blower 6000 72.0

#17 Backwash Tank

Demister Blower 807.

Sum of Quantities: 27,685 (cfm)
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4.0 DISCUSSION AND ANALYSIS OF FIELD DATA

There are large roll-up, garage style doors at both the Smith Ranch, WY and Crow Butte, NE

plant facilities. Typically, these doors have openings measuring 12' wide by 16' high. During

operations at the facilities these roll-up doors may be positioned fully opened, partially opened

and sometimes fully closed. On a particular day, this positioning of the doors may change for a

number of reasons, like opening/closing doors for retrieval of resin, deliveries, facility

temperature control and general personnel/equipment access.

Field air velocity measurements were taken at both plant facilities to determine the effect of air

flow with the opening and closing of the garage style roll-up doors. As the doors were moved

to various positions, it was noted that air velocity (and also air flow) measurements did not vary

more than approximately 10%, which is comparable to typical variations in air flow operation

over the course of time. This field data shows that when the roll-up doors were closed there

were alternate and adequately-sized openings for air flow to continue. These openings include

louvers, vents, doors and other openings that allowed air flow.

Field air measurements confirmed that the facilities have an effective ventilation design and

control system consisting of parallel installations of multiple blowers and fans that exhaust air

from the facilities. The configuration of intake and exhaust ducts is adequate with respect to

their opening size and location. The air intakes of the facilities are located such that the intake

ducts intake fresh air, well away from the plant air exhausts, so air recirculation was not an

issue.

The multiple exhaust fans at both facilities results in a negative pressure inside each of the

facility buildings at Smith Ranch, WY and Crow Butte, NE. Airflow, through any openings in

vessels or process equipment, is from the process areas into the ventilation systems, which

maintains negative pressure, positive flow and control of releases. Negative pressure vacuum

dryers are used to contain and control radon emissions, which are then reduced in

concentration by the induced air flow within the ventilation exhaust system and vented to the

atmosphere. These vacuum dryers are much more effective in radon control compared with

9



the former hearth style of dryer design. At each of these two facility buildings, there were 17

blowers or exhaust fans which exhaust air from facility process areas. The ventilation systems

at both of these facilities exhaust to outside the facility buildings and draw in fresh air from a

location at a sufficient distance from the exhaust locations. This design minimizes recirculation

of the fresh air ventilation system and help control potential releases. The field data and

measurements of these 34 blowers or exhaust fans are shown in Section 3.0 of this report.

This negative pressure present in the facilities is a control feature for radon emissions. In the

yellow cake production process, it was noted that, points for potential radon release were

enclosed with exhaust ventilation ducting, sheet metal or other items to contain and direct

radon emissions to the exhaust ventilation system where possible. Accordingly, radon

emissions are controlled where possible within these facilities and their concentrations are

reduced by the induced air flow from the ventilation exhaust fans or blowers, and vented to the

atmosphere.

Based on the physical measurements taken in the field, the air exchange rates for the two

facilities are presented in the following table:

Table 6 = Facility Air Exchanges

Facility Air Exchanges / Day Air Exchanges / Hour

Smith Ranch, WY 129 5.4

Crow Butte, NE 111 4.6

An additional objective of the field work was to provide flow rates for discharges to

unrestricted areas. These flow rates, for the Smith Ranch, WY and Crow Butte, NE plant

facilities are presented in the following table:

Table 7 - Flow Rates for Discharges to Unrestricted Areas

Facility ~ Flow Rates for Discharges toFaityVlm
Facility ~~Unrestricted AreasFaityVle

Smith Ranch, WY 56,927 cubic feet per minute 632,050 cubic feet
Crow Butte, NE 77,433 cubic feet per minute 1,000,565 cubic feet
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5.0 CONCLUSIONS 0
Field air measurements and data were taken and air volumes calculated for the Smith Ranch,

WY and Crow Butte, NE plant facilities. The discharge flow rate to the environment at the two

Cameco facilities was calculated utilizing direct field measurements and data taken at the

facility.

Facility Flow Rates for Discharges to Facility Volume

Smith Ranch, WY 56,927 cubic feet per minute 632,050 cubic feet
___Crow Butte, NE 77,433 cubic feet per minute 1,000,565 cubic feet

The air exchange rate for the facility was calculated utilizing field data review and analysis.

Facility Air Exchanges / Day Air Exchanges I Hour
Smith Ranch, WY 129 5.4

Crow Butte, NE 11i 4.6

The accuracy of the ventilation numbers reported is estimated plus-or-minus 15% accuracy.

Numerous inputs were considered in this estimated range, such as accuracy of the instruments,

accessories and various measuring devices. Also the range of positioning of the garage-style air

inlet doors (i.e., if the doors were open, closed or partially closed) and its effect on air flow was

also taken into account to estimate the accuracy of the presented ventilation numbers.

The multiple exhaust fans at both facilities results in a negative pressure inside each of the

facility buildings at Smith Ranch, WY and Crow Butte, NE. In the yellow cake production

process, it was noted that points for potential radon release were enclosed with exhausting

ventilation ducting, sheet metal or other material. Radon emissions were contained and their

concentrations were reduced. Airflow, through any openings in vessels or process equipment,

is from the process areas into the ventilation systems thus maintaining negative pressure and

positive flow inside the ventilation system and controlling releases. Radon emissions are

typically controlled and their concentrations are reduced by the induced air flow from

ventilation exhaust fans or blowers, and vented to the atmosphere. This general design was

found to be effective in preventing or mitigating radon releases to the public.
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APPENDIX B
CROW BUr~rE, NE FACILITY PHOTOGRAPHS

Carneco Crow Butte (CB)

CB Facility View from Front Entrance
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APPENDIX B
CROW BUTTE, NE FACILITY PHOTOGRAPHS 0

#1 High Gamma Field Exhaust Pipe

#3 Box Fan

20



APPENDIX B
CROW BUTTE, NE FACILITY PHOTOGRAPHS

#4 Box Fan

#5 Duct
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APPENDIX B
CROW BUTTE, NE FACILITY PHOTOGRAPHS

0

#6 Pond Water Treatment Demister Fan

#7 Chemical Mix Tank Demister
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CROW BUTTE, NE FACILITY PHOTOGRAPHS

#9 Box Fan

#10 Demister Fan
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APPENDIX B
CROW BUTTE, NE FACILITY PHOTOGRAPHS

#10 Precip Demister Fan

#11 Shaker Deck Exhaust Blower
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CROW BUTTE, NE FACILITY PHOTOGRAPHS

#12 Shaker Room Exhaust Pipe

#13 Effluent Blower
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#14 Preclp Blower

APPENDIX B
CROW BUTTE, NE FACILITY PHOTOGRAPHS

80

#15 East Train Blowe



APPENDIX B
CROW BUTTE, NE FACILITY PHOTOGRAPHS

#16 West Train Blower

#17 Backwash Tank Demister Blower
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Appendix Z

Three Crow Expansion Area Cross Sections
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Agricultural Well Impact Analysis



AA-1

MBA Agricultural Well Impact Analysis - Aqui-Ver Report (December 2013)



AQUI-VER, INC

Hydrogeology, Water Resources & Data Services

Mr. Doug Pavlick December 10, 2013

Cameco Resources

Crow Butte Facility

P.O. Box 169

Crawford, NE 69339

Re: Marsiand Expansion Area (MEA) Agricultural Well Impact Analysis

As requested, we have completed an analysis of the potential hydrologic impacts to local

irrigation wells resulting from a hypothetical shallow casing leak in the overlying aquifer at the

MEA In-Situ Recovery (ISR) wellfields. Our analysis is in response to U.S. Nuclear Regulatory

Commission (NRC) Technical Report RAI 15(a), which requested "an analysis of the hydraulic

effects that nearby agricultural wells may have on the migration potential of MEA regulated

material releases in the overlying groundwater zone toward these wells".

INTRODUCTION AND SCOPE

Cameco has conducted a local well inventory which identified local agricultural, domestic, and
stock watering wells in and near the MEA (Figure 1, Appendix A, Technical Report). Of
particular significance to this assessment is well 732, which is a high capacity irrigation well
located in the shallow Arikaree/Brule aquifer approximately 2500 feet east of the nearest MEA

ISR wellfield pattern area. This assessment focuses on the hydrologic influence of well 732 on
a hypothetical material release (e.g. shallow casing leak) at the MEA ISR wellfields. In order to
accomplish this task, the following basic analyses were performed:

* Hydrological and geological data for the shallow Arikaree/Brule aquifer were compiled and
summarized as the basis for an analytical groundwater flow model of the shallow aquifer
at the MEA and vicinity.

*The maximum average pumping rate for irrigation well 732 was computed from an annual
permitted water use of 14 inches per acre (215 acres of irrigated land) and a typical 5-
month irrigation season (mid-April to mid-September).

*The drawdown and capture zone of irrigation well 732 was~simulated using the
groundwater flow model and particle tracking techniques to assess whether a

hypothetical shallow casing leak from the MEA wellfields could potentially impact the
irrigation well.

* the adequacy of the current shallow groundwater monitoring well network was assessed
and recommendations made to insure adequate protection of irrigation and domestic
wells from a shallow release of regulated material at MEA wellfields.

4700 Wadsworth Boulevard # 400, Wheat Ridge, CO 80030 PH: 720-242-9510 FAX: 720-246-2156



AQUI-VER, INC

Hydrogeology, Water Resources & Data Services

IRRIGATION WELL CONSTRUCTION AND OPERATION

Well 732 supplies water to two center pivots totaling 21 5 acres of irrigated land. Permit
documents for well 732 indicate an original pumping rate of 1300 gallons per minute (gpm).
However, recent discussions with Upper Niobrara White Natural Resource District (UNWNRD)
personnel indicate the actual operating pumping rate is approximately 800 gpm. The well is
cased to a depth of 140 feet, with an open screened interval extending from 140 to 280 feet
below grade (well bottom).

Given a permitted annual water application rate of 14 inches per acre and 215 acres of irrigaited
land, the maximum permitted water use for well 732 is 251 acre-ft/year. Assuming a 5-month
irrigation season extending from mid-April to mid-September, this equates to a maximum
continuous pumping rate of 373 gpm during the growing season. Because the actual operating
pumping rate of well 732 is approximately 800 gpm, we can infer well 732 pumps at a rate of
800 gpm for a maximum of 11 hours each day during the 5-month growing season.

HYDROGEOLOGY AND GROUNDWATER MODEL PARAMETER
ESTIMATES

Irrigation and domestic wells in the vicinity of the MEA are completed primarily within the
shallow Arikaree/Brule aquifer, which is part of the High Plains Aquifer System of northwestern
Nebraska1. The Arikaree/Brule aquifer at the MEA is hydraulically separated from the
underlying Basal Chadron production aquifer by more than 400 feet of claystone and siltstone of
the middle Chadron and upper Chadron Formations.

Water level elevation data compiled from shallow Arikaree formation monitoring wells and
shallow Brule formation monitoring wells at the MEA indicate water levels and hydraulic
gradients in the Arikaree and Brule are very similar, indicating a high degree of hydraulic
communication and water-table (unconfined) conditions (Attachment A). Thus, the Arikaree and
Brule Formations comprise a single, hydraulically-connected shallow aquifer at the MEA.

Depending on well construction and the depth of wells installed in the Arikaree/Brule aquifer,
local groundwater conditions can vary from unconfined to semi-confined conditions (consistent
with the observation of first water encountered at static water level depth and a hydraulically-
connected shallow aquifer system). In areas with relatively deep irrigation wells that could be
described as semi-confined under non-pumping conditions, groundwater becomes fully
unconfined shortly after significant pumping begins (e.g. semi-confined to unconfined
conversion) due to lowering of the local water table as pumping progresses. For these reasons,
groundwater within the Arikaree/Brule aquifer at the MEA was simulated as an unconfined
aquifer.

1 Geohydrology of the High Plains Aquifer in Parts of Colorado, Kansas, Nebraska, New Mexico, Oklahoma, South Dakota, Texas,
and Wyoming, U.S. Geological Survey Professional Paper 1400-B, High Plains RA5A project, 1984, 6 3 p.

4700 Wadsworth Boulevard # 400, Wheat Ridge, CO 80030 PH: 720-242-9510 FAX: 7/20-246-2156



AQUI-VER, INC

Hydrogeology, Water Resources & Data Services

Aquifer properties of the Arikaree/Brule aquifer for this analysis were estimated from 1) grain-
size distribution data collected from Cameco shallow Arikaree/Brule monitoring wells within the
MEA, 2) specific capacity estimates from irrigation well 732, and 3) published regional
hydrogeologic studies of the Arikaree/Brule aquifer. The following is a summary of hydrologic
properties of the Arikaree/Brule aquifer at and near the MEA:

* the .hydraulic conductivity of the Arikaree/Brule aquifer calculated from grain-size
distribution analysis of sandy samples (> 45% sand by weight) obtained from shallow
MEA monitoring wells varies from an average of 1 .6 ft/day to a maximum of 8.2 ft/day
(Attachment B).

* the hydraulic conductivity of the Arikaree/Brule aquifer was calculated from specific
capacity estimates 2 for irrigation well 732, as given by:

T = 1500 * Q/s, and (1)

K = T/b (2)

where T is the aquifer transmissivity (gpd/ft), K is the hydraulic conductivity, b is the
aquifer thickness (200 feet at well 732), Q is the pumping rate (800 gpm), and s is the
maximum available drawdown limited by well/pump depth, (assumed to be
approximately 1 60 feet at irrigation well 732). Given these assumptions,, the hydraulic
conductivity of the Arikaree/Brule aquifer is approximately 5.0 ft/day.

* regional studies 1'3 of the Arikaree/Brule aquifer indicate hydraulic conductivities near the
MEA are less than 25 ft/day, consistent with grain-size and specific capacity estimates.
These studies also indicate a specific yield of 0.15 to 0.20 is appropriate for the
Arikaree/Brule aquifer at the M EA.

* The hydraulic gradient in the shallow Arikaree/Brule aquifer in the vicinity of well 732 is

approximately 0.004 (calculated from water level maps presented in Attachment C).

IRRIGATION WELL IMPACT ANALYSIS

For purposes of this analysis, we have assumed a conservative (worse-case) scenario in which
irrigation well 732 pumps the maximum allowable amount of groundwater (251 acre-ft/year) and
a hypothetical shallow casing leak occurs at some time along the downgradient portion of the
adjacent ISR weilfields at the MEA.

2 Driscoll (1986), Groundwater and Wells, second edition, equation 16.15 modified for unconfined conditions.

3Reed, E.G., and Pitkin, R. (unpublished). Table of hydraulic conductivity values for the High Plains Aquifer by grain-size

classification, northwest Nebraska, Conservation and Survey Division, University of Nebraska.
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To accomplish this task, an analytical groundwater flow model was used to simulate
groundwater flow in the shallow Arikaree/Brule aquifer at the MEA. Particle-tracking techniques
were used to illustrate the 30-year capture zone of irrigation well 732 to assess whether a
hypothetical shallow casing leak from the MEA wellfields could potentially impact the irrigation
well.

Two scenarios were simulated to ensure the range of possible hydrologic conditions at the site
were adequately addressed. A high transmissivity (high K) scenario was simulated in order to
produce a capture zone having the highest groundwater velocity (maximum chemical travel
time). The low transmissivity (low K) scenario was simu~lated to produce a capture zone having

the greatest width to ensure the area of potential impact was adequately addressed. Input
parameters for the groundwater flow model were conservatively assigned as follows:

Hydraulic Conductivity (K) - 8.2 ft/day (high transmissivity scenario), 1 .6 ft/day (low
transmissivity scenario)

Aquifer Thickness - 202 feet

Regional Hydraulic Gradient (I) - 0.004 to the southeast

Specific Yield - 0.15

Aquifer Porosity - 0.15

Pumping Rate - 373 gpm for 5 months continuously, off for 7 months, each year.

RESULTS AND CONCLUSIONS

The water level drawdown in well 732 after 5 months of continuous pumping for high and low
transmissivity scenarios are provided in Figures 2 and 3, respectively. Assuming maximum
water use, approximately 0.1 to 0.7 feet of drawdown is predicted to occur at the end of each
irrigation season in the nearest shallow monitor wells (AOW-9/BOW-9) due to operation of well
732.

The 30-year capture zone of well 732 was computed using reverse particle-tracking techniques.
Figures 4 and 5 illustrate the capture zone of well 732 after 30 years for high and low
transmissivity scenarios, respectively. Based on the results of this analysis, MEA wellfields are
not located within the capture zone of irrigation well 732. A shallow casing leak within the MEA
wellfields will not impact irrigation well 732 at any time in the future given similar operating
conditions.

Given the location of other irrigation and domestic wells in the area (Figure 1, Appendix A
Technical Report) and configuration of the worse-case capture zone (well 732), it is reasonable

to conclude there are no other wells outside the MEA boundary that will be impacted by a
potential release of MEA regulated material to the shallow aquifer. Therefore, the current MEA
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shallow groundwater monitoring network is adequate to ensure the protection of human health

and environment.

RECOMMENDATIONS

This study relies on limited information currently available concerning the hydrology of the
shallow Arikaree/Brule aquifer and local irrigation well operations. Cameco currently plans to
conduct continuous monitoring of groundwater elevations in shallow Arikaree/Brule monitoring
wells in an effort to better characterize the shallow aquifer and quantify the hydrologic influence
(e.g. drawdown) of local agricultural well pumping in the MEA during the 2014 irrigation season.
At the end of the 2014 irrigation season, Cameco will use this information to calibrate and verify
the groundwater model and confirm the conclusions of this study remain valid.

Please contact me directly if you have questions or comments concerning this report at 720-
242-9510 Ext. 1#.

Sincerely,

AQUI-VER, INC

Robert L. Lewis, P.G.
Principal Hydrogeologist
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ATTACHMENT A

WATER LEVEL MONITORING DATA
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Water Levels - Arikaree Group, Brule Formation and Basal Sandstone of Chadron Formation

212211101171713
WellElevation 22/1 Groundwater WaterdLevel

Well2Wa11 Levl1Wate Grondwte
TO:tas) WtrLvl Elevation Elevation1 f ms) (ft TOC) (ft msl (ft TOC) (ft amsl)

AOW-1 4261.64 ....- 126.4 4135.24
AOW-3 4351.97 ....- 142.2 4209.77
AOW-4 4161.91 ....- 87.3 4074.61
AOW-5 4125.42 ....- 72.0 4053.42
AOW-6 4068.60 ....- 20.0 4048.60
AOW-7 4243.94 ....- DRY 4093.94
AOW-8 4365.02 ....- 71.7 4293.32
AOW-9 4146.41 ....- 74.9 4071.51
AOW-10 4198.60 ....- 113.3 4085.30
AOW-11 4091.02 ....- 35.4 4055.62

____________ ~BRULE FORMATION _____________

BOW 2010-1 4260.10 125.74 4134.36 124.9 4135.20
BOW 2010-2 4324.96 150.03 4174.93 151.4 4173.56
BOW 2010-3 4352.80 137.20 4215.60 139.6 4213.20
BOW-2010-4 4163.13 86.65 4076.48 .....
BOW 2010-4A ......- 93.7 4069.43
BOW 2010-5 4127.88 71.19 4056.69 74.0 4053.88
BOW 2010-6 4100.43 49.30 4051.13 50.3 4050.13
BOW-2010-7 4248.37 ....- 155.6 4092.77
BOW-2010-8 4369.29 --- 74.0 4295.29
BOW-2013-9 4145.90 - 74.6 4071.30
BOW-2013-10 4197.84 - 113.8 4.084.04
BOW-2013-11 4091.87 -- 37.4 4054.47

BASAL SANDSTONE OF CHADRON FORMATION_______
CPW-2010-1 4261.35 551.63 3709.72 565.3 3696.05
CPW-2010-1A 4263.28 ....- 567.0 3696.28
Monitor 1 4103.28 387.65 3715.63 399.4 3703.88
Monitor 2 4199.50 484.99 3714.51 500.3 , 3699.20
Monitor 3 4261.40 550.90 3710.50 565.5 3695.90
Monitor 4A 4329.72 618.09 3711.64 634.3 3695.42
Monitor 5 4340.80 628.87 3711.93 645.4 3695.40
Monitor 6 4216.40 502.80 3713.60 518.2 3698.20
Monitor 7 4246.28 531.20 3715.08 548.0 3698.28
Monitor 8 4355.90 644.97 3710.93 660.5 3695.40
Monitor 9 4367.02 656.54 3710.48 669.7 3697.32
Monitor 10 4163.99 449.01 3714.98 465.0 3698.99
Monitor 11 4128.07 412.74 3715.33 427.9 3700.17
NOTES:
Groundwater elevations for the Brule Formation and Basal Chadron Sandstone are based on depth to water measurements.

TOC = top of casing
ft. TOC = feet below top of casing
ft amsl = feet above mean sea level
DRY = measurable water not present in well at time of sampling
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ATTACHMENT B

HYDRAULIC CONDUCTIVITY OF THE ARIKAREE/BRULE AQUIFER
CALCULATED FROM GRAIN-SIZE ANALYSES

4700 Wadsworth Boulevard # 400, Wheat Ridge, 00 80030 PH: 720-242-9510 FAX: 720-246-2156



S

Hydraulic Conductivity of Arikaree and Brule Formation Samples from Grain-Size Analyses

0

Geomean of K Geomean of K Max K Max K Min K Min K # of
(cm/sec) (ft/day) STD (cm/sec) (ft/day) (cmlsec) (ft/day) Samples

Arikaree (all samples) 1.4E-04 0.4 9.3E-04 2.9E-a3 8.2 2.3E-05 0.1 10

Arikaree (sand >45% by weight) 6.9E-04 1.9 1 .2E-03 2.9E-03 8.2 1 .0E-04 0.3 4

Brule (all samples) 8.9E-05 0.3 6.1E-05 2.3E-04 0.7 2.6E-05 0.1 13

Brule (sand >45% by weight) 2.3E-04 0.7 ......... - 1

Combined Arikaree and Brule (sand >45% by weight) 5.5E-04 1.6 1.1 E-03 2.9E-03 8.2 1.0E-04 0.3 5
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ATTACHMENT C

WATER LEVEL CONTOUR MAPS AND HYDRAUJLIC GRADIENT CALCULATIONS
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.AquiferTek

Mr. Doug Pavlick November 7, 2014

Larry Teahon

Cameco Resources

Crow Butte Facility

P.O. Box 169

Crawford, NE 69339

Re: Validation of Marsland Expansion Area (MEA) Agricultural Well Impact Analysis

As requested, we have completed an update and validation of the Marsiand Expansion Area
(MEA) Agricultural Well Impact Analysis (dated December 10, 2013) based on results of recent

water level monitoring at the MEA. Our analysis included the calibration of the groundwater flow
model using water level data collected during the 2014 irrigation season, and calculation of the

calibrated 30-year capture zone of irrigation well 732.

* WATER LEVEL MONITORING
O Water level elevation data was collected from eight shallow monitoring wells (AOW-4, AOW-5,

AOW-9, AOW-1O, BOW-4A, BOW-5, BOW-9, and BOW-i 0) at the MEA from 12/11/2013 to
10/9/2014. Water level data were collected using downhole in-situ Troll® dataloggers equipped

with pressure transducers. Water levels were collected once per day from each monitoring well

over the monitoring period, and are plotted in Attachmenit A.

Results of water level monitoring indicate the operation of irrigation well 732 caused a maximum

of 2.2. feet of drawdown in the nearest monitoring well cluster (AOW-9/BOW-9) over a 100-day
(3.3 month) irrigation well pumping period. Drawdown in other shallow monitoring wells was not
significant and less than 0.5 feet. Drawdown measured in AOW-9 and BOW-9 was very similar,

indicating the shallow Arikaree and Brule aquifers are in hydraulic communication as previously

noted in the December 2013 summary report.

IRRIGATION WELL 732 OPERATING CONDITIONS

Pump operating and monitoring data collected during the 2014 irrigation season indicates
irrigation well 732 pumped 57,742,980 gallons of groundwater over an approximate 100-day

(3.3 month) period from late April to early August 2014. This equates to an average continuous
* pumping rate of 401 gpm over the 3.3 month operating period. Because the actual operating
O ,pumping rate of well 732 is approximately 800 gpm, we can infer well 732 pumped at a rate of
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800 gpm for 12 hours each day during operating period. The observed 2014 irrigation operating
conditions differed somewhat from the estimated operating conditions used in our December
2013 impact analysis (well 732 operating 11 hours per day for 5-months, or an average

continuous pumping rate of 373 gpm).

GROUNDWATER FLOW MODEL CALIBRATION

The groundwater flow model used in the original December 2013 impact analysis was calibrated

by simulating observed changes in water level elevation (drawdown) in shallow monitoring wells
AOW-9/BOW-9 during the 2014 irrigation season using the updated irrigation well 732 operating

conditions.

Aquifer parameters used in the "high transmissivity scenario" of the December 2013 irrigation
well impact analysis were used as initial conditions for the model calibration. In order to

calibrate the flow model and achieve a reasonable match between observed and simulated

drawdown, the specific yield of the shallow Arikaree/Brule aquifer was lowered slightly from 0.1

to 0.048. A summary of calibrated flow model parameters and irrigation well operating

conditions is summarized below:

Hydraulic conductivity - 8.2 ft/day.

Transmissivity - 1656 ft2/day (aquifer thickness 202 feet).

The hydraulic gradient - 0.004.

Porosity - 0.15

Specific Yield - 0.048 (adjusted downward from 0.1 to calibrate the model)

Pumping rate - 401 gpm for 3.3 months (100 days).

Results of the flow model calibration are shown in Figures 1 and 2. Observed and simulated

drawdowns in wells AOW-9/BOW-9 are very similar, and simulated drawdown in other shallow

monitoring wells is less than 0.5 feet as observed. Given these results, the model has been

adequately calibrated and can be used to make predictions with a reasonable degree of

accuracy.

REVISED IRRIGATION WELL IMPACT ANALYSIS

The calibrated groundwater flow model was used to calculate the 30-year capture zone of
irrigation well 732. Particle-tracking techniques were used to illustrate the 30-year capture zone
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of irrigation well 732 to assess whether a hypothetical shallow casing leak from the MEA
wellfields could potentially impact the irrigation well.

For purposes of this analysis, we have assumed a conservative (worse-case) scenario in which

irrigation well 732 pumps the maximum allowable amount of groundwater (251 acre-ft/year, 373

gpm for 5-months) and a hypothetical shallow casing leak occurs at some time along the
downgradient portion of the adjacent ISR wellfields at the MEA. These are the same operating

conditions assumed in the original December 201 3 impact analysis, which are considered to be

more conservative than conditions observed during the 2014 growing season (e.g. 3.3 month

operating period, 70% of permitted water right).

RESULTS AND CONCLUSIONS

The revised 30-year capture zone of irrigation well 732 is illustrated in Figure 3. Based on the

results of this analysis, MEA wellfields are not located within the capture zone of irrigation well

732. A shallow casing leak within the MEA wellfields will not impact irrigation well 732 at any

time in the future given similar operating conditions. This conclusion is identical to the original

December 2013 impact analysis.

Given the location of other irrigation and domestic wells in the area (Figure 1, Appendix A

Technical Report) and configuration of the worse-case capture zone, it is reasonable to

conclude there are no other wells outside the MEA boundary that will be impacted by a potential

release of MEA regulated material to the shallow aquifer. Therefore, the current MEA shallow

groundwater monitoring network is adequate to ensure the protection of human health and

environment.

If you have any questions or comments concerning this report, please contact me directly at

303-522-1 118.

Sincerely,
AquiferTek

Robert L. Lewis, P.G.
Principal Hydrogeologist
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Figure 1. Calibrated maximum drawdown contour map, 2014 Irrigation
Season.

4



2.5

2.0
1.5 !-

1.0i g-esrdDadw

-UMauedDadw

~(AOW-9)

0.5d I I Simulated Drawdown

050 100 150 200

Days

Figure 2. Simulated vs. Observed Drawdown in shallow monitoring well
AOW-09, Irrigation Well 732 calibration.

5



Figure 3. 30-year capture zone of Irrigation Well 732.
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ATTACHMENT A

WATER LEVEL MONITORING DATA
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AqifierTek

Mr. Doug Pavlick October 8, 2015

Mr. Larry Teahon

Cameco Resources

Crow Butte Facility

P.O. Box 169

Crawford, NE 69339

Re: Response to ASLB Contention #2, Hydraulic Containment of Mining Solutions at the
Marsland Expansion Area (MEA)

Gentlemen,

I've reviewed the discussion related to hydraulic containment of mining solutions at the
* Marsland Expansion Area (MEA) as expressed in Contention #2 by the MEA Atomic Safety
O Licensing Board (ASLB). The following is a summary of my evaluation.

CONTAINMENT OF MINING SOLUTIONS

Existing hydrogeologic and operations data support the conclusion that mining solutions will be
fully contained both laterally and vertically at the MEA.

1) The steeply downward hydraulic gradient at the MEA prevents upward migration of
mining solutions.

Mining solutions at the MEA are contained vertically given the steeply downward hydraulic
gradient observed between the shallow Arikaree/Brule aquifer and the Basal Chadron
production aquifer. Baseline water level data collected at the MEA to date indicate water level
elevations in the shallow Arikaree/Brufe aquifer are 350 to more than 500 feet higher than water
levels in the production aquifer. Given an observed thickness of the Upper/Middle Chadron
confining unit of 360 to 450 feet at the MEA, the observed downward hydraulic gradient at the
site is approximately 0.8 to 1.4. Wellfield operations at the MEA will only act to increase the
observed downward hydraulic gradient given the net drawdown produced by the wellfield
bleed. Under no circumstances can the observed difference in water levels be overcome during
wellfield operations. Given these facts, there is no hydrologic mechanism by which mining
solutions could migrate upward from the production aquifer toward the shallow Arikaree/Brule

•b aquifer. Therefore, vertical containment of mining solutions at the MEA can be assured
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regardless of the physical characteristics of the shallow aquifer, confining unit, or production
aquifer.

2) Geological and hydrologic data collected at the MEA indicates the Basal Chadron
production aquifer is confined and hydraulically isolated from the shallow Arikaree/Brule
aquifer.

Baseline water level data collected at the MEA indicate water level elevations in the Basal
Chadron aquifer are more than 400 feet above the top of the Basal Chadron sandstone,
indicating confined aquifer conditions exist. This is to be expected given the 360 to 450 feet of
low permeability claystone and siltstone of the Upper/Middle Chadron confining unit that
separate the shallow aquifer from the Basal Chadron production aquifer. Further, water level
drawdown and recovery data collected during the regional aquifer test at the MEA are indicative
of confined aquifer conditions. Further, water level data collected from shallow aquifer
monitoring wells during the aquifer test did not show any evidence of drawdown during the test,
indicating the production aquifer was isolated from the shallow aquifer. The Basal Chadron
storage coefficient (2.6 x 10-4) calculated from aquifer test data is also indicative of confined
conditions. There is no evidence of leaky (e.g. semi-confined) aquifer conditions observed at
the site from geologic data including borehole logs, core data, or geophysical well logs.
Furthermore, as discussed previously, the strongly downward hydraulic gradient observed
between the shallow aquifer and the Basal Chadron production aquifer prevents vertical
migration of mining solutions upward from the production aquifer, regardless of the physical
characteristics of the aquifers or confining units.

3) The Upper/Middle Chadron confining unit is sufficiently impermeable to hydraulically
isolate the production aquifer from the shallow aquifer.

A review of geologic and geophysical logs from boreholes at the MEA indicates the
Upper/Middle Chadron confining unit consists of more than 90 percent claystone and less than
10 percent coarser material (e.g. siltstone and sandstone). The average vertical hydraulic
conductivity of Upper/Middle Chadron Formation claystone, as measured in a core sample in
the laboratory using a falling head permeameter, is 1.32 x 10-7 cm/sec (Attachment A).
Therefore, the Upper/Middle Chadron claystones can be classified as low permeability (e.g.,
Norris and others, 2012). The representative vertical hydraulic conductivity of the lesser
coarser-grained materials (e.g. siltstone and fine sandstone) in the Upper/Middle Chadron
Formation, as calculated from grain-size analysis (Kozeny-Carmen analysis) of five core
samples, is 3.7 x 10-s cm/sec (Attachment A).

The representative hydraulic conductivity of a stratified sequence of sediments undergoing
vertical flow is characterized as the harmonic mean of the hydraulic conductivities of the
individual strata (e.g. Norris and others, 2012). Given a conservative composition of the
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Upper/Middle Chadron confining unit of 90 percent claystone and 10 percent coarser material,
the representative vertical hydraulic conductivity of the Upper/Middle Chadron confining unit is
1.5 x 10-i cm/sec. As a point of reference, one to two feet of clay having a vertical hydraulic
conductivity of I x 10-7 cm/sec is considered sufficiently impermeable to be used as a liner in
landfills and waste repositories to isolate waste from groundwater (e.g., Norris and others,
2012). For purposes of comparison, the Upper/Middle Chadron confining unit consists of more
than 320 feet of claystone of this character.

4) The rate of vertical groundwater movement is insignificant and further demonstrates
vertical containment of mining solutions.

The rate of vertical movement between the shallow aquifer and the production aquifer can be
calculated using Darcy's Law and available hydrogeologic data including vertical hydraulic
conductivity and effective porosity of the Upper/Middle Chadron confining unit, and the hydraulic
gradient between the shallow aquifer the production aquifer.

Given a maximum hydraulic gradient of 1.4, an effective porosity of the confining unit of 0.1, and
a representative vertical hydraulic conductivity of 1.5 x 10.7 cm/sec from 3) above, the
downward movement of groundwater from the shallow aquifer is about 2.1 ft/year. At this rate
of movement, and assuming a minimum thickness of 360 feet for the Upper/Middle Chadron
confining unit, it would take more than 170 years for groundwater to move downward from the
shallow Arikaree/Brule aquifer to the Basal Chadron production aquifer.

5) Other chemical transport processes including hydrodynamic dispersion and chemical
diffusion are insignificant.

Chemical transport processes including hydrodynamic dispersion and diffusion are insignificant
relative to the velocity or advective movement of groundwater. Furthermore, movement of
chemicals due to hydrodynamic dispersion only occurs in the direction of groundwater flow,
which in the case of vertical movement at the MEA is downward. Vertical dispersion is typically
only 0.01 to 0.1 percent of the total advective flow distance depending on scale (e.g. Gelhar,
1993). In the case of the MEA, we would expect no more than 0.002 ft/year of downward
chemical movement due to hydrodynamic dispersion based on calculations of vertical
groundwater velocity previously provided in 4) above. Vertical diffusion of dissolved chemical
constituents in low permeability sediments is less than either the advective or dispersive flow
component, and can be ignored over practical time scales.

6) Water quality data indicates the shallow Arikaree/Brule aquifer and the Basal Chadron
production aquifer are chemically and hydraulically distinct. Water quality data collected at
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the MEA indicates the shallow Arikaree/Bruie aquifer and the Basal Chadron production aquifer
are chemically distinct. Significant differences in major ion chemistry observed between the
shallow Arikaree/Brule aquifer and the Basal Chadron aquifer are indicative of relative hydraulic
separation of the aquifers. Baseline TDS and major ion concentrations in the Basal Chadron
production aquifer are typically two to five times greater than the shallow Arikaree/Brule aquifer,
indicating groundwater in the production aquifer is more evolved (older) than the shallow
aquifer. Water quality of the shallow aquifer and production aquifer would be expected to be
very similar in the event there was significant hydraulic communication between the aquifers.

6) Lateral containment of mining solutions at the MEA has been demonstrated.

Lateral (horizontal) containment of mining solutions within the Basal Chadron production aquifer
has been demonstrated through aquifer testing, groundwater modeling, and by analogy to
observed containment at the existing Crow Butte ISR facility (CBR operates within the same
aquifer system and under similar operating conditions as planned for the MEA). Regional
aquifer testing at the MEA indicates excellent hydraulic communication between the pumped
well and Basal Chadron monitor wells with a radius of influence of greater than 8,800 feet,
indicating hydraulic containment of mining solutions (and excursion recovery) can be
accomplished without difficulty. Further, groundwater modeling has been conducted at the MEA
that demonstrates mining solutions will be contained under worse-case conditions (e.g. loss of
power for extended period of time, etc.). In addition, operating experience at the existing Crow
Butte ISR facility, which also produces from the Basal Chadron aquifer, indicates hydraulic
containment can be achieved at the MEA given similar operating conditions (e.g. bleed rate,
well spacing). Lateral containment of mining solutions is also verified by the installation and
frequent sampling of mine unit monitor ring wells.

As further evidence to support the lateral containment of mining solutions at the MEA, a
groundwater modeling simulation was performed to demonstrate hydraulic containment of
mining solutions under typical operating conditions. The operation of Mine Unit I at the MEA
was simulated for this purpose, given a total flow rate of 1600 gpm and bleed (net production
rate) of 1.2 percent per MEA water balance. Details and results of the simulation are provided
in Attachment B. Results of the simulation demonstrate hydraulic containment of mining
solutions can be fully maintained given proposed operating parameters.
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If you have any questions or comments concerning this report, please contact me directly at

303-522-1118.

Sincerely,
Aquifterek

Robert L. Lewis, P.G.
Principal Hydrogeologist
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