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Attachment 3.6-1 WGFD Wildlife Observations System Data
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EAGLE, AQUILA SAGEBRUSH- Unknowvn/
3607900000406 LRO 36079 4/2/1992 GOLDEN _CHRYSAETOS 0 0 0 0 0 0 0 0 1 0 0 0 Unknown GRASSLAND NONE Undetermined 0 18 13 261604 4669009 NAD-83 ADMIN ADMIN 4/2/1992

Loafing,
Roosting,

EAGLE, AQUILA Resting, SAGEBRUSH- Unkno 0 2A D6
2618900000106 LRO 26189 3/26/1988 GOLDEN CHRYSAETOS 0 0 0 0 0 0 0 0 0 0 0 1 etc. GRASSLAND NONE Undetermined 0 10 13 202211 4600053 NAD-83 ADMIN ADMIN 3/20/198

EAGLE. AQUILA OIL AND GAS Ground Trend
2619900000406 LRO 26189 3/26/1998 GOLDEN (HRYSAETOS 0 0 0 0 0 0 0 0 0 0 0 1 Courtship SITES NONE Counts 9 0 13 262404 4668204 NAD-83 ADMIN ADMIN 3/26/1988

Loafing,
Roosting,

EAGLE, AQUILA Resting, SAGEBRUSH- Unknos-n/
2473900000506 LRO 24739 3/30/1987 GOLDEN CHRYSAETOS 0 0 0 0 0 0 0 0 0 0 0 1 etc. GRASSLAND NONE Undetermined 0 18 13 26719J 4668044 NAD-83 ADMIN ADMIN 3/30/1987

Loafing,
Roosting,

EAGLE, AQUILA Resting, SAGEBRUSH- Unknoo-n/
2473900000406 LRO 24739 3/30/1987 GOLDEN CHRYSAETOS 0 0 0 0 0 0 0 0 0 0 0 I etc. GRASSLAND NONE Undetermined 0 18 13 266800 4668502 NAD-83 ADMIN ADMIN 3/30/1987

Loafing,
Roosting,

EAGLE, AQUILA Resting, SAGEBRUSH- Casual
3417000000806 LRO 34170 4/19/1986 GOLDEN CHRYSAETOS 0 0 0 0 0 0 0 0 0 0 1 eta. GRASSLAND NONE obsersation 0 18 13 261578 4668232 NAD-83 ADMIN ADMIN 4/19/1986

Loafing,
Roosting.

EAGLE, AQUILA Resting. SAGEBRUSH- Casual
3109800000606 LRO 31098 12/1/1982 GOLDEN CHRYSAETOS 0 0 0 0 0 0 0 0 0 0 0 2 etc. GRASSLAND NONE observation 0 1 13 261976 4667774 NAD-83 ADMIN ADMIN 12/1/1982

Loafing.
Roosting,

EAGLE. AQUILA Resting, SAGEBRUSH- Casual
3109600000606 LRO 31096 11/30/1982 GOLDEN CHRYSAETOS 0 0 0 00 0 0 0 0 0 0 2 etc. GRASSLAND NONE observation 0 18113 261232 4670244 NAD-83 ADMIN ADMIN 11/30/1982

EAGLE, AQUILA SAGEBRUSH- Casual
3109600000806 LRO 31096 11/30/1982 GOLDEN CHRYSAETOS 0 0 0 0 0 0 0 0 0 1 0 0 Disturbed GRASSLAND NONE observation 0 18113 261067 4665310 NAD-83 ADMIN ADMIN 11/30/1982

Loafing,
Roosting,

EAGLE, AQUILA Resting, SAGEBRUSH- Casual
3077700000306 LRO 30777 9/3/1982 GOLDEN CHRYSAETOS 0 0 0 0 0 0 0 I 0 0 0 etc. GRASSLAND NONE observation 0 18 13 261976 4667774 NAD-83 ADMIN ADMIN 9/3/1982

EAGLE. AQUILA Cooual
339750I000806 LRO 33975 10/30/1975 GOLDEN CHRYSAETOS 0 1 0 0 0 0 0 0 0 0 0 2 Feeding UNKNOWN NONE observation 0 8 13 261405 4668015 NAD-83 ADMIN ADMIN 10/30/1975 1

FALCON, FALCO Casual
3397500000706 LRO 33975 1030/01975 PRAIRIE MEXICANIUS 0 0 0 0 0 0 0 0 0 0 Unknoon UNKNOWN NONE observation 0 18 13 266679 4664837 NAD-83 ADMIN ADMIN 10/30/1975

GROUSE,
GREATER CENTROCERCUS Unknow/

4850600000306 LRO 48586 7/30/2003 SAGE UROPHASIANUS 0 0 0 0 IT 0 3 0 0 0 0 0 Unknossn UNKNOWN NONE Und1terninod 0 0 13 264803 4005710 NAD-83 BRO4-L71 0A-8 BROWN UNKNOWN NONE0/0ter
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GROUSE,
GREATER CENROCERCUS 1 1fTerritd SAGEBRUSH- Ground Trend HIATT5,

4846700000506 LRO 48467 3/22J2003 SAGE UROPHASIS 0 0 0 0 Behanior GRASSLAND NONE counts -9 0 13 267114 4669153 NAD-83 GREG emeyer 3/22/2003

GROUSE,
GREATER CENTROC•ERCUS SAGEBRUSH- Ground Trend HIATT,

4766800000606 LRO 47667 416/2002 SAGE UROPHAS/ANUS 0 0 0 0 0 0 0 0 0 0 0 0 Courtship GRASSLAND NONE Counts 9 0 13 267689 4668303 NAD-83 GREG emeyer 4/6/2002

GROUSE.
GREATER CENTROCERCUS Territorial SAGEBRUSH- Ground Trend HIATT,

4766800000706 LRO 47668 4/6/2002 SAGE UROPHASIANUS 0 0 0 0 0 0 0 0 0 0 0 0 Behavtior GRASSLAND NONE Counts 9 0 13 267114 4669153 NAD-83 GREG emneyer 4/6/2002

GROUSE,
GREATER CENRO0CERCUS Territorial SAGEBRUSH- UnknodTn/ HIATT,

4625100000406 LRO 46251 3/2312000 SAGE _ UROPHAS/ANUS 0 0 0 0 0 0 0 0 0 0 0 0 Bohavior GRASSLAND NONE Undetermined 9 0 13 266412 4669293 NAD-S3 GREG nneyer 3/23/2000
GROUSE, Sign:
GREATER CEN7RO('ERCUS tracksl SAGEBRUSH- Ground Trend HIATT,

4625100000806 LRO 46251 3123/2000 SAGE UROPHASIANUS 0 0 0 0 0 0 0 0 0 0 0 0 scat, etc. GRASSLAND NONE Countn 9 0 13 2664,12 4669293 NAD-S3 GREG emeyer 3/23/2000

GROUSE,
GREATER CENTROOCERCUS Territrial SAGEBRUSH- Ground Trend

4372400001606 LRO 437241 4/6/199 SAGE UROPHASIANUS 0 0 0 0 0 0 0 0 0 0 0 0 Behauior GRASSLAND NONE Counts 9 0 13 266412 4669293 NAD-83 ADMIN ADMIN 4/6/1998
GROUSE, Cause
GREATER CEN7ROCERCUS" SAGEBRUSH- Undeter Unknow/

3736600000206 LRO 37366 4/5/1993 SAGE UROPHAS/ANUS 5 0 0 0 0 0 0 0 0 0 0 0 Courtship GRASSLAND mined Undetermined 9 0 13 265999 4669307 NAD-83 ADMIN ADMIN 4/5/1993

GROUSE,
GREATER CEIN730CERCUS SAGEBRUSH- Ground Trend

3608000000406 LRO 36080 4/2/1992 SAGE UROPHASIANUS 6 0 0 0 0 0 0 0 0 0 0 0 Courtship GRASSLAND NONE Counts 9 0 13 266412 4669293 NAD-83 ADMIN ADMIN 4/2/1992

GROUSE,
GREATER CEN7ROCERCUS SAGEBRUSH- Ground Trend

3604400000706 LRO 36044 3/21/1992 SAGE UROPHASIANUS 1 0 0 0 0 0 0 0 0 0 0 0 Disturbedh GRASSLAND NONE Counts 9 0 13 266412 4669293 NAD-93 ADMIN ADMIN 3/21/1992

GROUSE.
GREATER CENTROCERCUS SAGEBRUSH- Ground Trend

2978500000506 LRO 29785 3/9/1991 SAGE UIROPHASIANUS 6 0 0 0 0 0 0 0 0 0 0 0 DCourtship GRASSLAND NONE Counts 9 0 13 266412 4669293 NAD-83 ADMIN ADMIN 3/9/1991

GROUSE,
GREATER CENTROCERCUS SAGEBRUSH- Ground Trend

2854600000506 LRO 28546 3/20/1990 SAGE UROPHASIANUS 13 0 0 0 0 0 0 0 0 0 0 0 Unknoin GRASSLAND NONE Counts 9 0 13 266412 4669293 NAD-83 ADMIN ADMIN 3/20/1990

GROUSE,
GREATER CENTROCERCUS SAGEBRUSH- Ground Trend

2746300000506 LRO 27463 4113/1989 SAGE UROPHASIANUS 25 0 0 0 0 0 0 0 0 0 0 0 Courtship GRASSLAND NONE Counts 9 0 13 266412 4669293 NAD-83 ADMIN ADMIN 4/13/1989

GROUSE,
GREATER CENTROCERCUS SAGEBRUSH- Ground Trend

2619700000706 LRO 263 3/1989 SAGE UROPHASIANUS 23 0 0 0 0 0 0 0 0 0 0 0 Courtship GRASSLAND NONE Counts 9 0 13 266412 4669293 NAD-83 ADMIN ADMIN 3261/1908

GROUSE,

GREATER C/F2NROCElRCflS SAGEBRUSH- Predatio Unknoosn/
2618900000206 LRO 26189 3026/1988 SAGE UIROPHASIANUS 0 0 0 0 0 0 0t 0 0 0 0 I Unknown GRASSLAND 9 Undeternined 9 0 13 262032 4669439 NAD-83 ADMIN ADMIN 3/26/1988

Page 2 of 8



S 0

Attachment 3.6-1 WGFD Wildlife Observations System Data

!
/'

C

.0 - . S
C N-~ - N - N 'C *

C, * ,- S C. 0 '5 -~ o
C '5'C~'5'5-9-0-9-&-0-0-0~'-'CN N $ A' N ~u N C

2Y ,li' N ,N '5 '5Cc '5~~v j N 0~ b' NA A A A * * 4. * * * * A A ,C~ A' N I-' A'

GROUSE,
GREATER CF6NTROCERCUS SAGEBRUSH- Predatio Unknownu/

2618900000304 LRO 261891 3/26/1988 SAGE UROPHASIANUS 0 0) 0 0 0 0 0 0 0 0 0 I Unkno GRASSLAND Undetenmined 9 0 13 260049 4669506 NAD-83 ADMIN ADMIN 3/26/1989

GROUSE,
GREATER CEN7ROCERCUS SAGEBRUSH- Ground Trend

2473900000306 LRO 24739 3/30/1987 SAGE UROPHASIANUS 17 0 0 0 4 0 0 0 0 0 0 0 Courtship GRASSLAND NONE Counts 9 0 13 266412 4669293 NAD-83 ADMIN' ADMIN 3/30/1987

GROUSE,
GREATER CENTROCERCUS SAGEBRUSH- Ground Trend

3417100000206 LRO 34171 4/19/1986 SAGE UROPHASIANUS 30 0 0 0 0 0 0 0 0 0 0 0 Courtship GRASSLAND NONE Counts 9 0 13 266412 4669293 NAD-83 ADMIN ADMIN 4/19/1986 1

GROUSE, 
Escape:

GREATER CEN'TROCERCUS direct SAGEBRUSH- Cusual
3417100000106 LRO 34171 4/19/1986 SAGE UROPHASIANUS 0 0 0 0 I 0 0 0 0 0 0 0 flight GRASSLAND NONE observation 9 0 13 263975 4668151 NAD-83 ADMIN ADMIN 4/19/1986 1

GROUSE,
GREATER CENTROCERCUS Casual

3397600000206 LRO 33976 10/30/1975 SAGE 1IROPHASIANIS 0 0 0 0 0 0 0 0 10 0 10 31) Unknown UNKNOWN NONE observation 0 0 13 261965 4667440 NAD-83 ADMIN ADMIN 10/30/1975

GROUSE,
GREATER CENTROCERCUS Golden Casual

3397600000106 LRO 33976 10/30/1975 SAGE UROPHASIANUS 0 0 0 0 0 0 0 0 0 0 0 I Unknown UNKNOWN Eagle observation 9 0 13 261405 4668015 NAD-83 ADMIN ADMIN 10/30/1975

HARRIER, SAGEBRUSH- Casual
3417100000406 LRO 34171 4/19/1986 NORTHERN CIRCUSCYANEUS I 0 0 0 0 0 0 0 0 0 0 1 Courtship GRASSLAND NONE observation 0 18 13 265108 4664889 NAD-83 ADMIN ADMIN 4/19/1986

HARRIER, SAGEBRUSH- Casual
3416600000706 LRO 34166 4/18/1986 NORTHERN CIRCU.SCyANEI/S I 0 0 0 0 0 0 0 0 0 0 0 Flying GRASSLAND NONE observation 0 IS 13 261923 4666219 NAD-83 ADMIN ADMIN 4/18/19S6

HAWK,
FERRUGINOU Reproducti SAGEBRUSH- Unknown/ HIATT,

4846700000406 LRO 48467 3/22/2003 S BUTEORECGALIS 0 0 0 0 0 0 0 0 I 0 0 0 on GRASSLAND NONE Undetermined 0 18 13 266459 4668383 NAD-83 GREG remeyer 3/22/2003

Loafing,

HAWK. Roos ng.
FERRUGINOU Rrsting, SAGEBRUSH- Unknown/ HIATT,

4625400000006 LRO 46254 3/25/2000 S BUTEOREGAUS 0 0 0 0 0 0 0 0 2 0 0 0 etc. GRASSLAND NONE Undetermined 0 18 13 262032 4669439 NAD-83 GREG emeyen 3/25/2000

Loafing.
HAWK, Roosting,

FERRUGINOU Resting, SAGEBRUSH- Unknown/
3736500000406 LRO 37365 4/5/1993 S BUTFO REGALIS 0 1) 0 0 0 0 0 I1 0 0 0 etc. GRASSLAND NONE Undetenmined 0 18 13 262472 4670203 NAD-83 ADMIN ADMIN 4/5/11)3

Loafing.
HAWK, Roosting,

FERRUGINOU Resting, SAGEBRUSH- Casual
3417000000106 LRO 34170 4/19/1986 S BUTEUREGALIS 0 0 0 0 0 0 0 0 I 0 0 0 etc. GRASSLAND NONE obseavation 0 18 13 262296 4664983 NAD-83 ADMIN ADMIN 4/19/1986

Loafing,
HAWK, Roosting, Live Trapping

FERRUGINOU Resting, SAGEBRUSH- Operation -
3417000000206 LRO 34170 4/19/19X6 S BUTEOREGALIS 0 0 0 0 0 0 0 0 I 0 0 0 01L. GRASSLAND NONE imal 0 IS 13 261923 4666219 NAD-83 ADMIN ADMIN 4/19/1986
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Loafieg,

HAWK, Roosting,
FERRUGINOU Resting., SAGEBRUSH- Casual

3417000000406 LRO 34170 4/19/1986 S BUTEOREGALIS 0 0 0 0 0 0 0 0 I 0 0 0 eto. GRASSLAND NONE observation 0 10 13 261232 4670244 NAD-83 ADMIN ADMIN 4/19/1986

Loafing,

HAWK, Roosting,
FERRUGINOU Resting, SAGEBRUSH- Casual

3416600000806 LRO 34166 4/18/1986 S BUTEOREGALIS 0 0 0 0 0 0 0 0 1 0 0 0 eto. GRASSLAND NONE observation 0 18 13 261067 4665358 NAD-83 ADMIN ADMIN 4/18/1986

Loafing,
HAWK, Roosting,

FERRUGINOU Resting, SAGEBRUSH- Casual
3416700000106 LRO 34167 4/18/1986 S BUTEOREGALIS 0 0 0 0 0 0 0 0 I 0 0 0 etc. GRASSLAND NONE obseration 0 18 13 261867 4664553 NAD-83 ADMIN ADMIN 4118/1986

HAWK,
ROUGH- SAGEBRUSH- Unknown/

2854700000206 LRO 28547 3/20/1990 LEGGED BUTEO IAGOPUS 0 0 0 0 0 0 0 0 1 0 0 0 Unknown GRASSLAND NGNE Undotonined 0118 13 26117914668690 NAD-83 ADMIN ADMIN 3/20/1990

EQUUS Uonoon/
47604126 LG 476 /9/93HRS.WL CBUS 0 t000 0I 0 0 4 0 0 0 Unknown KGRASLND NGNE Undetermnined 0 18 13 267109 466862490 -3AMN DI /919EQUUIS IUnknowel/

4766700001206 LRO 47667 5/19/1993 HORSE. WILD ('ABALLUS 0 0 0 0 0 0 0 0 4 0 0 0 Unknown UNKNOWN NONE Undetermined 0 18 13 267801 4666246 NAD-83 ADMIN ADMIN 5/19/1993

EQIUUS Unknown/
3766700000206 LRO 37667 5/19/1993 HORSE, WILD CABALLUS 0 0 0 0 0 0 0 0 4 0 0 0 Unknown UNKNOWN NONE Undetemined 0 18 13 267801 4666246 NAD-83 ADMIN ADMIN 5/19/1,063EQU US 

Unkno wn/3774000000506 LRO 37740 5/11/1993 1HORSE, WILD C'ABA LLUIS 0 0 0 0 0 10 0 .0 7 0 0 0 Unknown 1UNKNOWN NONE Undetermined, 0 18 13 262923 4666408 NAD-83 ADMIN IADMIN 5/11/1993

EQUUS SAGEBRUSH- Unknown/
3736600000106 LRO 37366 4/5/1993 HORSE, WILD CABALLUS 0 0 () 0 0 0 0 0 0 0 0 6 Feeding GRASSLAND NONE Undetcrmined 0 10 13 266427 4669737 NAD-83 ADMIN ADMIN 4/5/1993

Cause
EQUIS SAGEBRUSH- Undeler Unknoo n/

3604400000806 LRO 36044 3/21/1992 HORSE, WILD CABALL US 0 0 0 0 0 0 0 0 I 10 0 0 Unknown GRASSLAND tined Undetrmined 0 18 13 266255 4669520 NAD-83 ADMIN ADMIN 3/21/1992

Escope:

EQUUS direot SAGEBRUSH- Unknown/
2618700000806 LRO 26187 3/26/1988 HORSE,WILD CABALLUS 0 0 0t 0 1 0 0 0 10 0 0 0 0 flight GRASSLAND NONE Undete rmined 0 18 13 267024 4670273 NAD-83 ADMIN ADMIN 3/26/1988

EQUUS SAGEBRUSH- Cosnol
3416600000606 LRO 34166 4/18/1986 HORSE, WILD CARALLUS 0 0 0 0 0 0 0 0 4 0 1 0 Fending GRASSLAND NONE observation 0 11 13 261923 4666219 NAD-83 ADMIN ADMIN 4/18/1986

EQIUUS SAGEBRUSH- Casuo l
3416600000406 LRO 34166 4/18/1986 HORSEWILD CARALL US 0 0 0 0 0 0 0 0 2 0 0 0 Fending GRASSLAND NONE obsereation 0 18 13 260206 4669279 NAD-83 ADMIN ADMIN 4/18/1986

EQUUS SAGEBRUSH- Casual
3415600000806 LRO 34156 4/11/1986 HORSE. WILD CABALLUS 0 0 0 0 0 0 0 0 3 0 0 0 Feeding GRASSLAND NONE obonevation 0 18 13 261405 4668015 NAD-83 ADMIN ADMIN 4/11/1986

EQUUS Aerial Trend
3255400000506 LRO 32554 6/11/1984 HORSE. WILD IABALLUS 0 t 0 0 0 0 0 0 0 0 0 2 Unknown UNKNOWN NONE Counts 0 0 13 263694 4664714 NAD-83 ADMIN ADMIN 6/11/1984

E _I)U US G e n e r al
3255400000306 LRO 32554 6/11/1984 HORSE, WILD CARALLUS 0 0 0 0 0 0 0 0 0 0 0 2 Unknown UNKNOWN NONE Census 0 0 13 265373 4667882 NAD-83 ADMIN ADMIN 6/11/1984

A.9TILOCAPRA Unknown/
4920400000306 LRO 49204 8/8/2004 PRONGHORN AMERICANA 2 0 0 0 0 0 0 0 0 0 0 Unknown UNKNOWN NONE Udndetrmined 61 0 13 265842 4669639 NAD-83 BROWN emtycr 8/82004

ANTILOCAPRA Classification
884395200000406 LRO 9E+06 8/10/1998 PRONGHORN AMERICANA I 0 0 0 0 0 0 0 0 0 0 0 Unknown UNKNOWN NONE counts 61 0 13 261731 4666002 NAD-83 ADMIN ADMIN 8/10/1998

Page 4 of 8



0

Atroehnrenl 3.6-I WGFD Wildlife Oboernotions Strtem Doto

6-

S0 n .0'
4 , b

40' ~ -~ 0' fr

0
0

.0 6' -.

.6' - o~ ~ 4 4 4 * ~O 4' 0
A N 0 

4 ~
N 4 0 .7 4 0 4 4 4N~60'000 -~~6'nn6' N~ 6' ~ ~7%

4, 0 400 0on~0000E 0~ ~ 4'.0 4.NNNO 40 4 0 N
4

* noon, 0 'e ~ 0 0 0 t ~& 6' 4 4
4440' o- ss ~ * * * * * * * 4 ~0 4 -4 4 - 4 4' s' ~S 6' 0-'

ANTHLOCAPRA Classification
884395200000306 LRO 9E+06 8/10/1998 PRONGHORN AMERICANA I 0 0 0 0 0 0 0 0 0 0 0 Unknoon UNKNOWN NONE counts 61 0 13 261803 4667557 NAD-83 ADMIN ADMIN 8/10/1998

ANTILOCAPRA Classification
4205700001706 LRO 42057 8/16/1996 PRONGHORN AMERICANA 1I 0 0 0 0 0 0 0 0 0 0 0 Unknown UNKNOWN NONE counts 61 0 13 265000 4669117 NAD-83 ADMIN ADMIN 8/1611996

ANTILOCAPRA Aerial Trend
4197000000306 LRO 41970 5120/1996 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 43 0 0 0 Unknown UNKNOWN NONE Counts 0 0 13 266653 4669063 NAD-83 ADMIN 4/28/2005

A7I7LOCAPRA Aerial Trend
4196200000406 LRO 41962 5/14/1996 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 9 0 0 0 Unknown UNKNOWN NONE Counts 0 0 13 266653 4669063 NAD-83 ADMIN 4028/2005

ANTILOCAPRA UnknoVn/
4765700001106 LRO 47657 5/19/1993 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 1 Unknown UNKNOWN NONE Undetcemined 61 0 13 261859 4669223 NAD-83 ADMIN ADMIN 5/19/1993

AATMLO( "APRA Unknown/
4765700001206 LRO 47657 5/19/1993 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 1 Unknown UNKNOWN NONE Undeternined 61 0 13 260206 4669279 NAD-83 ADMIN ADMIN 5/19/1993

AAITILOCAPRA Unknown!'
3765700000106 LRO 37657 5/19/1993 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 I Unknown UNKNOWN NONE Undeternined 61 0 13 261859 4669223 NAD-83 ADMIN ADMIN 5/19/1993

ANTILOCAPRA Unknown!
3765700000206 LRO 37657 5119/19T3 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 I Unknono UNKNOWN NONE Undetermined 61 0 13 260206 4669279 NAD-83 ADMIN ADMIN 5/19/1993

ANTILOCAPRA Unknowa'
4765600001106 LRO 47656 5/19/1993 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 2 Unknown UNKNOWN NONE Undetenrined 61 0 13 268118 4665790 NAD-83 ADMIN ADMIN 5/19/1993

ANTILOCAPRA Unknownm/
3765600000106 LRO 37656 5/19/1993 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 2 Unknown UNKNOWN NONE Undetermined 61 0 13 268118 4665790 NAD-83 ADMIN ADMIN 5/19/1993

ANTILOCAPRA Unknoww/
3765600000206 LRO 37656 5/19/1993 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 6 Unknown UNKNOWN NONE Undetemnined 61 0 13 266547 4665842 NAD-83 ADMIN ADMIN 5/19/1993

AATILOCAPRA Unknown/
4765600001206 LRO 47656 5/19/1993 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 6 Unknown UNKNOWN NONE Undetermnined 61 0 13 266547 4665842 NAD-83 ADMIN ADMIN 5/19/1993

ANTILOCAPRA Unknown/
3765500000306 LRO 37655 5/19/1993 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 I Unknown UNKNOWN NONE Undetermined 61 0 13 266653 4669063 NAO-83 ADMIN ADMIN 5/19/1993

ANTILOCAPRA Unknow
4765500001306 LRO 47655 5/19/1993 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 I Unknown UNKNOWN NONE Undeternmined 61 0 13 266653 4669063 NAO-83 ADMIN ADMIN 5/19/1993

ANTILOCAPRA Unkno"n/
3774000000406 LRO 37740 5/11/1993 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 2 Unknown UNKNOWN NONE Undetermined 61 18 13 260040 4664393 NAD-83 ADMIN ADMIN 5/11/1993

ANTILOCAPRA General
3773900000406 LRO 37739 5/11/1993 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 2 Unknown UNKNOWN NONE Census 61 0 3 263322 4665950 NAD-83 ADMIN ADMIN 5/II/1993

A]6TILOCAPRA Gennerl
3773900000306 LRO 37739 5/11/1993 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 3 Unknown UNKNOWN NONE Census 61 0 13 263374 4667504 NAD-83 ADMIN ADMIN 5/1I/1993

ANTILOCAPRA Classification
3513900000506 LRO 35139 8/14/1991 PRONGHORN AMERICANA I 0 0 0 0 0 0 0 0 0 0 Unknown UNKNOWN NONE counts 61 0 13 265000 4669117 NAD-93 ADMIN ADMIN 8/14/1991

ANTILOCAPRA Legal Field Check
2566200000406 LRO 25662 9/5/1987 PRONGHORN AMERICANA I 0 0 0 0 0 0 0 0 0 0 0 Unknown UNKNOWN Harvest Station 61 0 13 266060 4668607 NAD-83 ADMIN ADMIN 9/5/1987

ANTILOCAPERA Legal Field Cheek
2566200000506 LRO 25662 9/5/1987 PRONGHORN AM4ERICANA 1 0 0 0 0 0 0 0 0 0 0 0 Unknown UNKNOWN H Snest Station 61 0 3 266229 4660743 NAD-83 ADMIN ADMIN 9/5/l987
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AAT1LOCAPRA Aerial Trend
2499500000206 LRO 24895 5/31/1987 PRONGHORN AMERICANA 0 nnw NNW OE Cout 61 0 13 268118 4665790 NAD-93 ADMIN ADMIN53197_I 0E 00 g0 44 .0...... 1C 11 Unnw UNKNOW NONE 5/31/1-'

ANTILOCAPRA Aerial Trend
2489400000506 LRO 24894 5/31/1987 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 4 0 0 0 Unknown UNKNOWN NONE Counts 61 0 13 266602 4667508 NAD-83 AOMIN ADMIN 5/31/1987

ANTILOCAPRA Aerial Trend
2489400000406 LRO 24894 5/31/1987 PRONOHORN AMERICANA 0 0 0 0 0 0 0 0 3 0 0 0 Unknown UNKNOWN NONE Counts 61 0 13 265031 4667560 NAD-83 ADMIN ADMIN 5/31/1987

ANTILOCAPRA Aerial Trend
2489400000606 LRO 24894 5/31/1987 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 1 0 0 0 Unknown UNKNOWN NONE Counts 61 0 13 268172 4667456 NAD-83 ADMIN ADMIN 5/31/1987

ANTILOCAPRA Aerial Trend
2489400000106 LRO 24894 5/31/1987 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 5 0 0 0 Unknoawn UNKNOWN NONE Couans 61 0 13 268223 4669011 NAD-83 ADMIN ADMIN 5/31/1987

ANTILOCAPRA Aerial Trend
2489400000206 LRO 24894 5/31/1987 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 2 0 0 0 Unknown UNKNOWN NONE Counts 61 0 13 266653 4669063 NAD-83 ADMIN ADMIN 5/31/1987

ANTILOCAPRA Aerial Trend
2489400000306 LRO 24894 5/31/1987 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 2 0 0 0 Unknown UNKNOWN NONE Counts 61 0 13 265000 4669117 NAD-83 ADMIN ADMIN 5/31/1987

ANTILOCAPRA Aerial Trend
3254700000306 LRO 32547 6/11/1984 PRONGHORN A AMERICANA 0 0 0 0 0 0 0 0 2 0 0 0 Unknown UNKNOWN NONE Caunt 61 0 13 266093 4664634 NAD-83 ADMIN ADMIN 6/11/1984

3254500000706 LRO 32545 6/111/1984 PRONGHORN AMERICANA 0 () 0 0 0 i0 0 0 3 0 0 0 Unknowns UNKNOWN NONE Counts 61 0 131 266280 4670298 NAD-83 ADMIN ADMIN 6/11/1984
ANTILOCA'PRA Aerial Trend

3254700000206 LRO 32547 6/11/1984 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 8 0 0 0 Unknown UNKNOWN NONE Counts 61 0 13 268118 4665790 NAD-83 ADMIN ADMIN 6/11/1984

A7•rlLOCAPRA Aerial Trend
3254900000806 LRO 32549 6/111/984 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 1 0 0 0 Unknowne UNKNOWN NONE Counts 61 0 13 262096 4666435 NAD-83 ADMIN ADMIN 6/11/1984

ANTILOCAPRA Aerial Treed
3254600000206 LRO 32546 6/11/1984 PRONGHORN AMERICANA 0 0 6 0 0 0 0 0 1 0 0 0 Unknowne UNKNOWN NONE Counts 61 0 13 267799 4668691 NAD-83 ADMIN ADMIN 6/11/1984

ANTILOCAPRA Aerial Trend
3254600000506 LRO 32546 6/11/1984 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 5 0 0 0 Unknown UNKNOWN NONE Counts 61 0 13 266602 4667508 NAD-83 ADMIN ADMIN 6/11/1984

ANTILOCAPRA Aerial Trend
3254600000306 LRO 32546 6/11/1984 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 L 0 0 0 Unknown UNKNOWN NONE Counts 61 0 13 266229 4668743 NAD-83 ADMIN ADMIN 6/11/1984

ANTILOCAPRA Aerial Trend
3254600000406 LRO 32546 6/1111984 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 1 0 0 0 Unknoe• UNKNOWN NONE Counts 61 0 13 265402 4669771 NAD-83 ADMIN ADMIN 6/11/1984

ANTILOCAPRA Legal Field Check
3165600000206 LRO 31656 9/3/1983 PRONGHORN AMERICANA 0 0( 0 0 0 0 0 0 0 0 0 0 Unknown UNKNOWN HNOest Station 61 0 13 266653 4669063 NAD-83 ADMIN ADMIN 9/3/1983

ANTILOCAPRA SAGEBA- ared
3109800000806 LRO 31098 12/1/1982 PRONGHORN AMERICANA 28 0 0 0 27 0 0 0 0 0 15 0 Feeding GRASSLAND NONE Animal 61 0 13 260777 4669037 NAD-83 ADMIN ADMIN /11/1982

ANTILOCAPRA SAGEBRUSH- Classification
3109800000706 LRO 31098 12/9/1982 PRONGHORN AMERICANA 28 I 6 0 0 0 0 7 0 0 15 0 FUeeing GRASSLAND NONE courts 61 0 13 266653 4669037 NAD-83 ADMIN ADMIN 12/1/1982

ANTILOCAPRA SAGEBRUSH- Classification

3077700000206 LRO 30777 9/3/1982 PRONGHORN AMERICANA 0 0( 0 0 0 0 0 0 0 Disauabed GRASSLAND NONE ceanas 61 6 13 261123 4667024 NAD-83 ADMIN ADMIN 9/3/1982
ANTILOCAPRA SAGEBRUSH- Classiication

3077700000106 LRO 30777 9/3/1982 PRONGHORN AMERICANA I 0 0 6 3 0 0 0 0 0 2 0 Feeding GRASSLAND NONE couats 61 0 13 260736 4665370 NAO-83 ADMIN ADMIN 9/31982

'I
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Attachment 3.6-1 WGFD Wildlife Observations System Data

$

~2-'
/i 10-l

0J2
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BASIN-

PRAIRIE
SHRUB-

A-ILOCAPRA SHRUB Aerial Trend
1944800000606 LRO 19448 5/15/1981 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 I0 0 0 Unknown STEPPE NONE Counts 61 0 13 261457 4669570 NAD-83 ADMIN ADMIN 5/15/1981

BASIN-

PRAIRIE
SHRUB-

ANTILOCAPRA SHRUB Aerial Trend
1944800000206 LRO 19448 5115/1981 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 2 Unknown STEPPE NONE Counts 61 0 13 267103 4670159 NAD-83 ADMIN ADMIN 5/15/1981

BASIN-
PRAIRIE
SHRUB-

ANTILOCAPRA SHRUB Aerial Trend
1944700000706 LRO 19447 5/15/1981 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 4 Unknown STEPPE NONE Counts 61 0 13 264681 4669462 NAD-83 ADMIN ADMIN 5/15/1981

BASIN-
PRAIRIE
SHRUB-

ANTILOCAPRA SHRUB Aerial Trend
1944700000306 LRO 19447 5/15/1981 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 1 Unknown STEPPE NONE Counts 61 0 13 263002 4666294 NAD-83 ADMIN ADMIN 5/15/1901

BASIN-
PRAIRIE
SHRUB-

ANTILOCAPRA SHRUB Aerial Trend
1944700000206 LRO 19447 5/15/1981 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 I Unknown STEPPE NONE Counts 61 0 13 265348 4664659 NAD-83 ADMIN ADMIN 5/15/1981

BASIN-
PRAIRIE
SHRUB-

ANTILOCAPRA SHRUB Aerial Trend
1944700000106 LRO 19447 5/15/1981 PRONGHORN AMERICANA 0 0 0 0 0 10 0 0 1 Unknown STEPPE NONE Counts 61 0 13 266920 4664607 NAD-83 ADMIN ADMIN 5/15/1981

BASIN-
PRAIRIE
SHRUB-

AK! 7LOCAPRA • SHRUB Aerial Trend
1944700000606 LRO 19447 5/15/1981 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 1 Unknown STEPPE NONE Counts 61 0 13 263828 4668712 NAD-83 ADMIN ADMIN 5/15/1981

BASIN-
PRAIRIE

SHRUB-
ANTILOCAPRA SHRUB An.ul Trend

1944700000506 LRO 19447 5/15/1981 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 4 Unknown STEPPE NONE Counts 61 0 13 263772 4667046 NAD-83 ADMIN ADMIN 5/15/1981
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ANTILOCAPRA SHRUB Aerial Trend
1944900000506 LRO 19448 5/15/1981 PRONGHORN AMERICANA 0 0 0 0 0 0 0 0 0 0 0 3 Unknown STEPPE NONE Counts 61 0 13 262201 4667099 NAD-83 ADMIN ADMIN 5/15/1981

ANTILOCAPRA SAGEBRUSH- Unknown/
61700001804 GRRO' 617 10/4/1977 PRONGHORN AMERICANA 0 I 0 0 3 0 0 0 0 0 2 0 Unknown GRASSLAND NONE Undetermined 60 0 13 260232 4667610 NAD-83 ADMIN ADMIN 10/4/1977

AINTILOCAPRA 00 SAGEBRUSH- Unknxown/
619000I104 GRRO 619 10/4/1977 PRONGHORN AMERICANA 1 0 0 1 0 -0 0 0 0 _4 0 Unknown GRASSLAND NONE Undetenrned 60 0 13 260232 4667610 NAD-03 ADMIN 10/4/1977

ANTILOLAPRA Unknovo/
61800001 04 GRRO 618 10/4/1977 PRONGHORN AMERICANA 1 0 0 0 3 1 0 0 0 0 4 0 Unknot GRASSLANDS NONE Undetermined 60 0 13 269232 4667610 NAD-13 ADMIN ADMIN l0/4/1977
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This report was written on behalf of Ur Energy, USA. NFU and
LC ISR, LLC are both 100% owned by UR-Energy, USA.

Wildlife surveys were conducted on the Lost Creek Permit Area
and in a buffer area of up to two miles beyond the permit
boundary.



Attachment 3.6-2

Biological Studies Work Plan
Lost Creek ISR Uranium Project

Ur-Energy USA Inc.

Prepared By:
AATA International, Inc.

300 East Boardwalk Drive, Suite 4A
Fort Collins, CO 80525

February 2006

I



Table of Contents

1.0 Introduction

2.0 Biological Studies Work Plan

2.1 Data Collection
2.2 Sage Grouse Surveys
2.3 Nesting Raptor Surveys
2.4 Nesting Bird Surveys
2.5 Mountain Plover, Surveys
2.6 Prairie Dog Colony Mapping
2.7 Black-Footed Ferret Surveys
2.8 Other Wildlife Resources
2.9 Aquatic Life Surveys

3.0 Summary Report
4.0 References

2



Biological Studies Work Plan
Lost Creek ISR Uranium Project

Ur-Energy USA Inc.

1.0 Introduction

AATA International, Inc. (AATA) is pleased to submit this work plan for Biological Field
studies to support permitting efforts for the proposed Ur-Energy USA Inc, Lost Creek property
in Fremont and Sweetwater Counties, Wyoming. The project is located on lands administered by
the Bureau of Land Management (BLM) Rawlins Field Office. Because the site is located on
lands administered by the BLM and will require other federal permits the project will have to be
considered under the National Environmental Policy Act (NEPA). The Wyoming Department of
Environmental Quality (WDEQ) is responsible for state permitting and review of the project.

The following scope of work summarizes field surveys and data gathering that will be required
to support WYDEQ and BLM permitting for the project. Informal agency scoping meetings
with the BLM, WYDEQ and Wyoming Game and Fish Department (WGFD) were completed to
help define the work scope outlined in this plan (Blomquist 2006, Etzelmiller 2006, Hyatt 2006).

2.0 Biological Studies Work Plan

O 2.1 Data Collection and Mapping

To expedite field work formal data request will be made to the BLM, WYGF, and Wyoming
Natural Heritage Program for the project. Data requests will include GIS mapping of habitat
areas for big game, sage grouse, raptors, prairie dog colonies and other habitat features. These
data requests will supplement existing data already gathered for the project. The data that is
received (sage grouse lek locations, raptor nest locations, and other data) will help focus the
spring/summer field work. AATA will develop project GIS maps that show appropriate data.
These maps will be used to focus the biological studies for the project.

2.2 Sage Grouse Surveys

2.2.1 Lek Surveys (from BLM 2005)

Lek Survey: A monitoring technique to identify new sage grouse leks and to determine whether
known leks are active.

Lek Survey Methodology:

1. Searches should be conducted from early April to early May (April 1 - May 7). (Survey
season corresponds to peak male attendance as established by the WGFD for
documenting population trends.)

0
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2. Surveys for new leks should be conducted three (3) times (with subsequent surveys 7-10
days apart).

3. Surveys for new leks should be conducted throughout suitable habitat, New leks can be
located by the discovery of concentrated tracks/droppings/feathers at all times of the day
when conducting other field activities. Return visits to such sites. during the morning
strutting hours must be made to confirm the location as a lek.

4. Surveys to confirm the activity of a lek may require only one visit if grouse are identified
on the lek.

* NOTE To designate a known lek as inactive requires either an absence of birds
on the lek during multiple ground visits under ideal conditions throughout the
strutting season or a ground check of the exact lek site late in the strutting season
that fails to find any sign (droppings/feathers) of strutting activity.

5. Surveys can be conducted from the ground or from an aircraft.

* Lek surveys can be conducted from the ground by driving along roads in
suspected or known breeding habitat and stopping every Y2 mile to listen for
sounds of breeding grouse. Ground searches can be conducted from an hour
before to an hour after sunrise. In less accessible areas, searches can be made
from a mountain bike, trail motorcycle, 4-wheel all terrain vehicle, horseback, or
on foot. On a calm morning, breeding sage grouse may be heard at a distance of
1.5 km ( about 1 mi). All openings or areas of less dense sagebrush should be
searched for breeding birds with binoculars or a spotting scope.

* Helicopters or fixed-wing airplanes can be used for aerial surveys. Suspected
breeding habitat should be flown on north - south transects with lines about one
km (.6 mi) apart. Aerial searches are biased toward finding larger leks; small leks
(<15 birds) are more difficult to detect. Calm, clear mornings are a prerequisite to
aerial searches. Winds over 15 mph and more than scattered cloud cover should
be sufficient to cancel search flights. Cocks can be observed from the air at
distances greater than one km (0.6 mi) in early morning sun, but cloud cover
greatly reduces observability. Under conditions of marginal light, transect width
should be narrowed. High winds not only make traveling a straight transect
difficult, but also affect strutting behavior. Fewer cocks will strut continuously,
and flushing distance appears to be greater under windy conditions.

Transects should be flown at about 100-150 meters (300-450 ft) above ground
level. Whenever possible, two observers should be used in addition to the pilot so
that one observer is always looking away from the sun regardless of the direction
the aircraft is flying. Surveys should begin at the east edge of the survey area and
work west to minimize the possibility of the plane flying over leks prior to them
being observed. Special attention should be paid to old lakebeds, stock-watering
areas, and other relatively open sites largely surrounded by sagebrush with 15 to
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S 25% canopy cover. Lek searches from an aircraft should be conducted from '2
hour before to one hour after sunrise.

6. If a new lek is identified, the location should be accurately determined and recorded in
UTMs using NAD83 datum. It is advisable to record/map the perimeters of new leks.
Surveyor(s) should not disturb grouse to GPS lek locations. If a lek is active, the
surveyor(s) should make the best estimate of the lek location and return later to confirm.

2.2.2 Lek Trend Surveys (from BLM 2005)

Lek Count: A census technique that documents the actual number of male sage grouse observed
on a particular lek.

* Lek count data are primarily used to develop indices to relative population levels and
provide short and long term trend information for both populations and changes in
occupied range.

Lek Count Methodology:

1. Counts should be conducted during the month following the peak of mating activity,
which is usually in early April in Wyoming (April 1 - May 7). Research has shown that
the highest numbers of male sage grouse are observed during this period. The increased
number of males is due to young males showing up later in the strutting season even
though most of the breeding has already occurred.

2. Counts should be conducted from the ground. Counts from fixed-winged aircraft are not
accurate enough to be used for monitoring population trends.

3. Counts should be made as close to sunrise as possible and may extend for one-half hour
after sunrise. The phase of the moon may affect use patterns of leks. During a full moon,
grouse may display at night and consequently terminate activities earlier in the morning.

4. Counts should be conducted a minimum of three (3) times each year between April 1 -
May 7 for each lek (at least one count every 7-10 days.)

5. Optimum weather conditions for counts are clear, calm days. Wind speeds should be less
than 20 mph due to the fact that high winds reduce lek activity. Temperature seems to
have little effect on lek activity. Weather conditions should be recorded each time lek
observations are made.

6. The location of each lek should be accurately determined and recorded in UTMs using
NAD83 datum. Observer(s) should not disturb grouse to obtain lek locations. If a lek is
active, the observer(s) should make the best estimate of the lek location and return later to
confirm.

7. Data should be recorded on the standardized statewide reporting form with the following
*information:
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LOCATION GPS UTM
Date Time Observer Males Females Unk 00 Sec Twn Rng northing easting Grouse Sign Comments

Annual status - Each year a lek will be determined to be in one of the following status
categories:

Active. Any lek that has been attended by male sage grouse during the strutting season.
Presence can be documented by observation of birds using the site or by signs of strutting
activity.

Inactive. Leks where it is known that there was no strutting activity through the course of a
strutting season. A single visit, or even several visits, without strutting grouse being seen is not
adequate documentation to designate a lek as inactive. This designation requires either an
absence of birds on the lek during multiple ground visits under ideal conditions throughout the
strutting season or a ground check of the exact lek site late in the strutting season that fails to
find any sign (droppings/feathers) of strutting activity.

Unknown. Leks that have not been documented either active or inactive during the course of a

strutting season.0
2.3Nesting Raptor Surveys (from BLM 2005)

Recommended protocol based on peer reviewed publications.

1. Surveys (combination of aerial and ground) should be conducted within 0.5 miles of
proposed surface disturbance or activity to document nest activity during April 15 to
June 15. Surveys outside this period may not accurately depict nesting activity. It is
recommended for early nesting species such as eagles and great-horned owls that this
survey be conducted early as possible, while late nesting species could be conducted
later in the survey window. Surveys for nest sites between Feb. 1 and April 15 shall be
avoided to protect this sensitive breeding and nesting period. Surveys conducted at
other times of the year, are allowed however a nest occupancy check and/or additional
surveys may be required.

2. Surveys should be done in important raptor habitat including: rock outcrops, cliffs,
ridges, knolls, stream banks, conifer, and cottonwood trees. Nests should be recorded in
UTM cooridinates using NAD83 datum.

3. Optimum weather conditions for surveys are clear, calm days. Nests should be
approached cautiously to avoid flushing the female, and their status (ie, number of
nestling) will be determined from a distance with binoculars ora spotting scope.0
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W 4. Nests will not be visited during adverse weather conditions (e.g. extreme cold,
precipitation events, windy periods or during the hottest part of the day). Visits will be
as brief as possible.

5. Photograph the nest to help illustrate nest shape, condition, and substrate. See attached
nest photographs in appendix 2 for assistance in determining nest condition.

6. Data should be recorded on the standardized form, and summarized for project reports in
a table format; data should be provided to the land management agency in a digital
format. Field names and codes to use are as follows:

Raptor Nest ID
Previously documented nests should be identified in all documentation (reports, tables, etc.) with
the identification number supplied by the land management agency, in order to avoid confusion
and duplication.

New nests should be identified in a unique 12 digit, alpha/numeric format. The number in its
entirety indicates species and location. The first two characters are alpha and refer to the raptor
species (first letter). Next is a three digit alpha/numeric character which indicates the township
number and whetherthe township is north or south of the base line (Nor S). This is followed by
another three more alpha/numeric characters which indicate the range number and whether the
range is east or west of the base line (E or W). The next two characters refer to the section and
the final two numeric characters represent a sequential number for all known and inventoried
nests for that particular species within that section. Therefore, nest number FHlI I N54E2102 is a
Ferruginous Hawk nest in T.1 IN., R.54E., Section 21, and this is the 2nd ferruginous hawk nest
identified within section 21.

Species

BUOW Burrowing Owl OSPR = Osprey
COHA = Cooper's Hawk PEFA = Peregrine Falcon
FEHA = Ferruginous Hawk PRFA = Prairie Falcon
GOEA = Golden Eagle RETA = Red-tailed Hawk
GRHO = Great Horned Owl SWHA = Swainson's Hawk
NOGO = Northern Goshawk SHHA Sharp-shinned hawk
BAEA = Bald Eagle UNAC = Unknown Accipiter
AMKE = American Kestrel UNBU = Unknown Buteo
LOOW = Long-eared Owl T-NOW = Unknown Owl
MERL = Merlin UNRA = Unknown Raptor
NOHA = Northern Harrier

LOCATION
Enter Township Number; for example, 12; Select/Circle either N for North or S for South;

Enter Range Number; for example, 57; Select/Circle either E for East or W for West;
Enter the Quarter, and Quarter/Quarter Section.

OUTM ZONE
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Enter the UTM Zone for the nest location:

GEO. DATUM: Circle NAD 27 or NAD 83 or whatever datum is used.
NAD83 preferred.

NORTHING: Enter the northing UTM coordinate (7 characters);

EASTING: Enter the easting UTM coordinate (6 characters);

NEST SITE ELEVATION
Enter the elevation at the nest in feet. (NOT nest height, but the elevation of the terrain)

USGS QUAD NAME
Enter the name of the appropriate USGS 7V2" Quad.

BLM MAP NAME
Enter the name of the appropriate BLM 1:100,000 Map.

COUNTY
Enter the name of the appropriate County (if desired).

NEST STATUS
Status of the nest when observed (4 Characters)

ACTI ACTIve nest; A nest in which a breeding attempt was made as
indicated by:

1) Eggs in nest, or
2) Young in nest, or
3) Fledged young near nest, or
4) Incubating/brooding adult.

ACTF: ACTive Failed; An active nest that did not fledge young,
indicated by:

1) Egg shells in or around nest with no young when, young should be in the nest, or
2) Young present but known not to have fledged, or
3) Eggs in nest but obviously abandoned (past the time when eggs should have normally
hatched).

DNLO: Did Not LOcate; Surveyor searched but was unable to locate the nest (does not mean
nest is gone or destroyed, merely that the observer was unable to find the nest).

OCCU: OCCUpied; A nest with one or more of the following:
1) Fresh lining material
2) Adult presence at or near the nest
3) Recent and well-used perch site near the nest0
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W OCAL: OCcupied ALternate; A tended nest within the boundaries of a territory housing an
ACTIve nest.

INAC: INACtive; A nest with no apparent recent use or adult presence at the time of
observation, but in good condition.

INAL: INactive ALternate; An inactive nest within a territory that contains an active nest.

INDI: INactive Dilapidated; An inactive nest in a state of ruin due to weather, natural aging
and/or neglect.

INDE: INactive DEstroyed; A nest showing no sign of raptor activity that is destroyed to the
point that it is no longer usable without major reconstruction. These nests, for all practical
purposes, have disappeared, but there is often still lingering evidence of an historic presence.

GONE: nest was GONE; A nest that was located during a previous survey but has subsequently
been found to have been destroyed and no longer exists. No evidence remains.

PRED: PREDated; The nest was active, but there is evidence that it was predated (remains of
adults or young, feathers or egg shells scattered, or other physical evidence is present).

NEST CONDITION
GONE: There may or may not be evidence of where the nest was, but it is no longer there.
REMNANTS: Scant material remaining and not usable unless fully rebuilt.
POOR: Nest is dilapidated, in need of major repair to be used.
FAIR: Nest is not dilapidated, but needs significant repair in order to be used.
GOOD: Nest is in need of only minor attention in order for it to be used.
EXCELLENT: Nest is able to be used with little or no attention or maintenance.
UNKNOWN: The nest is obviously present (i.e. a tree cavity, rock cavity), but because of its
location, a determination can't be made.

NUMBER OF YOUNG
Record the number of young in the nest

DATE OBSERVED
Date of observation in Month/Day/Year format (MM/DD/YYYY). This format applies to the
date of the first observation and the dates of all future observations.

OBSERVED BY
Record the name of the person making the first observation of this nest.

OWNERSHIP
P: Private Land
S: State Land

go FS: Forest Service
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BLM: BLM (Public) Land
LU: Bankhead-Jones LU Lands
OTHER: Other - Specify

NEST SUBSTRATE
Substrate upon which nest is built (3 Characters)

ABB = Abandoned Burrow
ACB = Active Burrow
ANS = Artificial Nesting Structure
ASP = Aspen Tree
BLS = Blue Spruce Tree
BLT = Broadleaf Tree
BOX Boxelder Tree
BTT Butte
CLF = Cliff
CKB = Creek Bank
CTL = Cottonwood Tree (Live)
CTD Cottonwood Tree (Dead)
DOF = Douglas Fir
ERC Erosion Cone
ERR = Erosion Remnant (Badland)
GRE = Green Ash.
GHS Ground/Hillside
JUN = Juniper Tree

LIM = Limber Pine Tree
LOW = Low Ridge/Knoll
LPP = Lodgepole Pine Tree
MMS = Manmade Structures
OSS = Other Shrub Species
PON = Ponderosa Pine Tree
RIM = Rimrock
RIP = Riparian Area
ROC = Rock Cavity
ROK = Rock Outcrop
ROL = Rocky Ledge
ROP = Rock Pillar/Pinnacle
RUS = Russian Olive
SAG = Sagebrush
SER = Serviceberry
UNK = Unknown
WIL Willow (Live)0

HEIGHT OF SUBSTRATE
Record (in feet) the height of the substrate upon/in which the nest is located. Height of the
cliff/butte/tree/etc. above the surrounding terrain.

HEIGHT OF NEST ON SUBSTRATE
Record (in feet) the height of the nest on/in the substrate (i.e. height of tree nest above the
ground; height of cliff nest on cliff eight of pillar nest above the surrounding terrain).

NEST EXPOSURE
Record the general direction of nest exposure (i.e. N, NE, S, SW, WNW, etc.)

VEGETATION TYPE
Indicates the type of habitat/vegetation found around the nest site; select habitat type from pull
down menu of options.

Badland
Bitterbrush Shrubland
Cottonwood/Riparian
Cultivated Cropland
Cultivated/Reseeded
Grassland
Juniper Woodland
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Mixed Mountain Shrub
Ponderosa Pine Woodland
Ponderosa Pine/Grassland
Ponderosa/Juniper Woodland
Ponderosa Pine/Skunkbrush
Riparian
Sagebrush/Grassland
Short Grass Prairie

REMARKS
Any unique features, physical relationships to other nests, proximity to human disturbances, or
other pertinent observations are to be placed in the remarks section.
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RAPTOR NEST LOCATION
Raptor Inventory Data Sheet

Raptor Nest ID*:

Species:

Location: Township N S, Range E W

Section '/4 ¼

UTM Zone:

Geo. Datum (circle one): NAD 27 NAD 83

Northing: _, Easting:

Nest Site Elevation:

USGS Quad Name:

BLM Map Name:

County:

Nest Status*:

Nest Condition*:

Number of Eggs: Young:

* Use existing data codes I Historic Nest

Map/Photo

Date First Observed*:

Observed By:

Ownership: P S FS BLM LU Other

Nest Substrate*:

Height of Substrate (ft.):

Nest Height On/In Substrate (ft.):

Nest Exposure:

Vegetation Type*:

Remarks/Comments: Physical Relationship to Other
Nests, Proximity to Potential Disturbances, Etc.:

0

Record Monitoring of Nest Activity on Reverse Side
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NEST HISTORY
Nest Number

*Date * Nest * Nest Number Observer 1Remarks
MMD/YStatus Condition, Of Young Name

* Use existing data codes.

0
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2.4 Nesting Bird Surveys

Nesting non game bird surveys will be conducted in representative habitat types within the claim
areas. Surveys will be completed in areas where mining activities area proposed to occur and in
adjacent areas where active mining is non currently proposed.

Surveys will be completed by following techniques recommended by the WYDEQ (WYDEQ
1987). At least 2 transects will be established in each vegetation type of the Lost Creek site.
Transects will be 1,000 meters in length (2,000 meters per habitat type) on each site. Transects
will be concentrated on areas that are proposed for mining disturbance.

In upland vegetation types belt transects (100 meters) wide will be walked. All birds observed or
heard will be recorded. In riparian zones point transects will be used. The observer will walk
from point to point (100 meters apart). At each point the observer will stop (for 5 minutes) and
listen and observe birds within 50 meters. If possible 1,000 meter transects will be used in
riparian habitat.

Surveys will be completed during the peak of the nesting season from June 1 to July 1. Surveys

will be completed from 0.5 hours before sunrise to 9:30 am.

2.5 Mountain Plover Surveys

Mountain plover presence and absence surveys will follow USFWS recommended protocol
(USFWS 1999, 2002).

MOUNTAIN PLOVER SURVEY, GUIDELINES

(From U.S. Fish and Wildlife Service2002)

March 2002

The mountain plover (Charadrius montanus) is a small bird (17.5 cm, 7 in.) about the size of a
killdeer (C. vociferus). It is light brown above with a lighter colored breast, but lacks the
contrasting dark breast-belt common to many other plovers. During the breeding season it has a
white forehead and a dark line between the beak and eye, which contrasts with the dark crown.

Mountain plover breeding habitat includes short-grass prairie and shrub-steppe landscapes;
dryland, cultivated farms; and prairie dog towns. Plovers usually nest on sites where vegetation
is sparse or absent, conditions that can be created by herbivores, including domestic livestock
and prairie dogs. Vegetation in shortgrass prairie sites is typically less than 4 inches tall. Nest
sites within the shrub-steppe landscape are also confined to areas of little to no vegetation,
although surrounded by areas visually dominated by shrubs. Commonly, nest sites within shrub-
steppe areas are on active prairie dog towns. Nests are commonly located near a manure pile or
rock. In'addition to disturbance by prairie dogs or livestock, nests have also been found on bare
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W ground created by oil and gas development activities, and on dryland, cultivated agriculture in
the southern part of their breeding range,. Mountain plovers are rarely found near water. Positive
indicators for mountain plovers therefore include level terrain, prairie dogs, bare ground,
Opuntia pads, cattle, widely spaced plants, and horned larks. It would be unusual to find
mountain plovers on sites characterized by irregular or rolling terrain; dense, matted vegetation;
grass taller than 4 inches, wet soils, or the presence of killdeer.

These guidelines were developed by Service biologists and Dr. Fritz Knopf, USGS-BRD. Keep
in mind these are guidelines - please call the local Fish and Wildlife Service, Ecological Services
office, if you have any suggestions.

GENERAL GUIDELINES FOR SURVEYS

On February 16, 1999, the Service proposed the mountain plover for federal listing as threatened.
Because listing of this species is proposed, the Service may recommend surveys for mountain
plovers to better define nesting areas, and minimize potential negative impacts. The Service may
recommend surveys for mountain plovers to better define nesting areas, and minimize potential
negative impacts. The Service may recommend surveys for mountain plovers in all suitable
habitat, as well as avoidance of nesting areas, to minimize impact to plovers in a site planned for
development. While the Service believes that plover surveys, avoidance of nesting and brood
rearing areas, and timing restrictions (avoidance of important areas during nesting) will lessen

* the chance of direct impacts to and mortality of individual mountain plovers in the area, these
restrictions do nothing to mitigate indirect effects, including changes in habitat suitability and
habitat loss. Surveys are, however, a necessary starting point. The Service has developed the
following 3 survey guidelines, depending on whether the intent is to determine the presence or
absence of plovers at a site during the nesting season for permanent and short term projects, or to
determine the density of nesting plovers at known nesting sites.

Survey Protocol

Surveys for mountain plovers are conducted during the period where the highest numbers of
plovers are likely to be tending nests and territories, and therefore are most likely to be detected.
Throughout their range, these dates are generally from May 01 through June 15. However,
seasonal restrictions for ground disturbing activities in suitable mountain plover nesting habitats
are usually longer than the survey dates. The longer seasonal restrictions allow for protection of
early nesting birds, and very young chicks which tend to sit still to avoid detection during the
first week post-hatch. Since specific nesting dates across the breeding range of the plover vary
according to latitude and local weather, the project proponent or the land management agency
should contact the local U.S. Fish and Wildlife Service Office to determine what seasonal
restrictions apply for specific projects.

Two types of surveys may be conducted: 1) surveys to determine the presence/absence of
breeding plovers (i.e., displaying males and foraging adults), or 2) surveys to determine nest
density. The survey type chosen for a project and the extent of the survey area (i.e., beyond the

is edge of the construction or operational ROW) will depend on the type of project activity being
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W analyzed (e.g., construction, operation) and the users intent. One methodology outlines a
breeding survey that was used in northeastern Colorado to establish the density of occupied
territories, based on displaying male plovers or foraging adults. The other was developed to only
determine whether plovers occupy an area.

Techniques Common to Each Survey Method

* Conduct surveys during early courtship and. territorial establishment. Throughout the
breeding range, this period extends from approximately mid-April through early July.
However, the specific breeding period, and therefore peak survey days, depends on
latitude, elevation, and weather.

* Conduct surveys between local sunrise and 1000 and from 1730 to sunset (periods of
horizontal light to facilitate spotting the white breast of the adult plovers).

* Drive transects within the project area to minimize early flushing. Flushing distances for
mountain plovers may be within 3 meters for vehicles, but plovers often flush at 50 to
100 meters when approached by humans on foot.

* Use of a 4-wheel drive vehicle is preferable where allowed. Use of ATVs has proven
highly successful in observing and recording displaying males. Always seek guidance
from land management agencies regarding use of vehicles on public lands, and always
obtain permission of private landowners before entering their lands.

* Stay in or close to the vehicle when scanning. Use binoculars to scan and spotting scopes
to confirm sightings. Do not use scopes to scan.

* Do not conduct surveys in poor weather (i.e., high wind, precipitation, etc.).

* Surveys conducted during the courtship period should focus on identifying displaying or
calling males, which would signify breeding territories.

* For all breeding birds observed, conduct additional surveys immediately prior to
construction activities to search for active nest sites.

* If an active nest is located, an appropriate buffer area should be established to prevent
direct loss of the nest or indirect impacts from human-related disturbance. The
appropriate buffer distance will vary, depending on topography, type of activity
proposed, and duration of disturbance. For disturbances including pedestrian foot traffic
and continual equipment operations, a 1/4 mile buffer is recommended.

SURVEY TO DETERMINE PRESENCE/ABSENCE

Large scale/long term Droiects
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Conduct the survey between May 1 and June 15, throughout the breeding range.

1. Visualobservation of the area should be made within 1/4 mile of the proposed action to
detect the

i. presence of plovers. All plovers located should be observed long enough
to determine if a nest is present. These observations should be made from
within a stationary vehicle, as plovers do not appear to be wary of
vehicles. Because this survey is to determine presence/absence only, and
not; calculate statistical confidence, there is no recommended distance
interval for stopping the vehicle to scan for birds. Obviously numerous
stops will be required to conduct a thorough survey, but number of stops
should be determined on a project and site-specific basis.

2. If no visual observations are made from vehicles, the area should be surveyed on ATV's.
Extreme care should be exercised in locating plovers due to their highly secretive and
quiet nature. Surveys by foot are not recommended because plovers tend to flush at
greater distances when approached using this method. Finding nests during foot surveys
is more difficult because of the greater flushing distance.

3. A site must be surveyed 3 times during the survey window, with each survey separated
by at least 14 days. The need for 3 surveys is to capture the entire nesting period, with the
intent of reducing. the risk of concluding the site is not nesting habitat by an absence of
nesting birds during a single survey.

4:. Initiation of the project should occur as near to completion of the survey as possible. For
example, seismic exploration should begin within 2 days of survey completion. A 14 day
period may be appropriate for other projects.

5. If an active nest is found in the survey area, the planned activity should be delayed 37
days, or seven days post-hatching. If a brood of flightless chicks is observed, activities
should be delayed. at least seven days.

MOUNTAIN PLOVER GENERAL HABITAT INDICATORS

Positive habitat images
Stock tank (non-leaking, leaking tanks often attract killdeer)
Flat (level or "tilted") terrain
Burned field/prairie/pasture
Bare ground (minimum of 30 percent)
"Spaced" grass plants
Prairie dog colonies
Horned larks
Cattle

* Heavily grazed pastures

17



Opuntia pads visible

Negative habitat images
Killdeer present (indicating less than optimal habitat)
Hillsides or steep slope
Prominent, obvious low ridge
Leaky stock tanks
Vegetation greater than 4 inches in height in short-grass prairie habitat
Increasing presence of tall shrubs
Matted grass (i.e., minimal bare ground)
Lark buntings

2.6 Prairie Dog Colony Mapping (from BLM 2005)

Recommended Protocol
1. Delineate colonies using a GPS receiver in UTM coordinates and NAD83 datum. First,

Identify the prairie dog colony with one GPS fix at the approximate center of the town.
Then map the colony perimeter by taking points approximately every 10 meters at the
outermost burrows around the colony edge. Document segments of the colony by
activity level (high, low, or inactive).

* 2. Use this table to submit data on prairie dog colony locations. If you have GPS files,
guidelines and a data dictionary are available at http://nris.state.mt.us/mtnhp (navigate to
"animals" and "submit data").

Location: provide as specific location information as possible in UTM coordinates, NAD83
datum. Township-Range/UTM: Include township, range, section and '/ section and UTM's for
the approximate center of the colony. Activity: defines if the colony is occupied: YES = animals
or fresh sign seen, NO = mounds present but neither fresh sign nor animals seen and mounds
show various stages of abandonment. UNKNOWN = mounds present but neither fresh sign or
animals seen, mounds may or may not show various stages of abandonment OR the survey was
not at the time of day and/or season when animals or fresh sign would be expected to be seen.
Size: If a colony is active, record the acreage of active mounds. Include the acreage of any
inactive mounds, if possible. If a colony is inactive or activity is unknown, indicate the acreage
of all mounds. If acreage cannot be accurately estimated, place size in one of the following
acreage categories; A: 0-5, B: 6-40, C: 41 - 160, D: 161 - 640, E: > 640, or U: unfamiliar with
or unable to give acreage estimation. How size determined: Indicate how the size was
determined, e.g., visual, 7.5-minute map, GPS. Density: estimate the number of burrows per
acre: Low = less than 5 burrows per acre, Medium = 5 - 10 burrows per acre, High = more than
10 burrows per acre. (An acre is a circle with a diameter of 235 feet, or a square 209 feet to the
side.) Land Ownership: Indicate ownership, if known. Comments: provide any notable
information such as shape of colony, landscape features, or adjacent land use. Indicate if any of
these associated species are present: Burrowing Owl, Mountain Plover, Ferruginous Hawk, Swift
Fox, or Black-footed Ferret.0
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0

Prairie Dog Colony Observation Form Observer
Address_______________

Tel.

Email

Township, Range, Section, ¼ Size Size
and Date Activity (acres) (acres) How size Density Land

Location or Identifier (mo/day/yr) Y, N, U all active determined L, M, H Ownership
UTM zone, east, north mounds mounds

Example: 2.5 mi SSE of Miles City T7N,R47E,12,NW 7/1/00 Y 20 15 Mapped M Private

Comments: Example: Colony is semi-circular in shape. Colony is bordered by grain fields on the north. Five acres of inactive burrows adjacent to the west.

Example: town ref #. muss99012 13T 271988E, 5171617N 7/12/00 Y D Visual M BLM

Comments: Example: Colony is elongate, approximately ¾ mile long and ½2 mile wide. Two burrowing owls near center of colony and one Ferruginous Hawk.

Comments:

2.

Comments:

3.

Comments:

4.

Comments:

5.

Comments:
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2.7 Black-Footed Ferret Surveys

If active prairie dog colonies are present within the study area that meet criteria as
potential black-footed ferret habitat (white-tailed prairie dog towns or complexes greater
than 200 acres) the BLM and U.S. Fish and Wildlife Service (USFWS) will be consulted
regarding requirements for black-footed ferret surveys. A portion of the study area has
been block-cleared for black-footed ferrets.

If ferret surveys are required survey protocol will follow standard USFWS guidelines
(USFWS 1989). Nocturnal (spotlight) surveys would be completed during the survey
window of July 1 and October 31. Each section (320 acres or smaller) of the colony
would be surveyed for 3 consecutive nights. All results would be recorded on standard
data forms. Survey reports would follow USFWS guidelines. A biologist who has
completed USFWS training in conducting ferret surveys would lead the field effort.

2.8 Other Wildlife Resources

Specific field studies are not proposed for small mammals, reptiles and amphibians, big
game animals, predators, wintering sage grouse, waterbirds, wintering and migrating
passerine birds, wild horses, or other biological resources. Existing data will be used to
describe other wildlife resources in the project area. Past environmental studies, GIS data
bases, research reports, and field reconnaissance level surveys will be used to describe
these resources.

All sightings or sign of BLM Sensitive Species (that are not included in other studies)
that are observed on the site will be recorded on standard field data sheets. BLM
Sensitive Species are listed in the following table.

Table 2.8-1 BLM Sensitive Species than may occur in the Great Divide Basin
Project Area

Common Name H i
(scientific name)
Amphibians
Northern leopard frog
(Rana pipiens) Beaver ponds, permanent water in plains and foothills

Great Basin spadefoot toad
(Scaphiopus intermontanus) Sagebrush, semi-desert shrublands, ephemeral pools, streams
Birds _
Baird's sparrow
(Ammodramus bairdii) Grasslands, weedy fields
Brewer's sparrow
(Spizella breweri) Basin-prairie shrub
Burrowing owl
(Athene cunicularia) Grasslands, basin-prairie shrub
Ferruginous hawk Basin-prairie shrub, grasslands, rock outcrops
(Buleo regalis) ___________________________0 Greater sage-grouse Basin-prairie shrub, mountain-foothill shrub
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(Centrocercus urophasianus)
Loggerhead shrike
(Lanius ludovicianus) Basin-prairie shrub, mountain-foothill shrub
Long-billed curlew
(Numenius americanus) Grasslands, plains, foothills, wet meadows
Mountain plover Sparse shrub and grasslands, prairie dog colonies with
(Charadrius montanus) vegetation < 4 inches and slopes < 5%
Northern goshawk Conifer and deciduous forests
(A ccipiter gentilis)
Peregrine falcon
(Falco peregrinus) Cliffs, especially over rivers

Sage sparrow
(Amphispiza billi) Basin-prairie shrub, mountain-foothill shrub
Sage thrasher
(Oreoscoptes montanus) Basin-prairie shrub, mountain-foothill shrub

Trumpeter swan
(Cygnus buccinator) Lakes, ponds, rivers
White-faced ibis
(Plegadis chihi) Marshes, wet meadows

Yellow-billed cuckoo
(Coccyzus americanus) Riparian cottonwood forest with a dense shrub understory.
Fish __
None in the general area
Mammals
Fringed myotis(Myotis thysanodes) Conifer forests, woodland chaparral, caves and mines

Long-eared myotis Conifer and deciduous forest, caves and mines
(Myotis evotis)
Spotted bat
(Euderma maculatum) Cliffs over perennial water, basin-prairie shrub

White-tailed prairie dog Colonies on grasslands and shrublands
(cynomys leucurus)
Pygmy rabbit
(Sylvilagus idahoensis) Tall sage brush stands, draws.
Swift foxSwis feox) Grasslands( Vulpes velox)

Townsend's big-eared bat Forests, basin-prairie shrub, caves and mines
(Corynorhinus townsendii) Forests,_basin-prairieshrub,_cavesandmines

Plants
Starveling milkvetch
(Astragalusijelumus) Drybarren ridges and bluffs
Contracted Indian ricegrass
(Oryzopsis contracta) Basin and foothill areas, dry sandy soils
Gibben's beardtongue
(Penstemon gibbensii) Sparsely vegetated shale, sandy, clay slopes
Devil's Gate twinpod
(Physaria eburniflora) Cushion plant communities
Persistent sepal yellowcress Riverbanks, shorelines, sandy soils
(Rorippa calycina)
Laramie false sagebrush Cushion plant communities.
(Sphaeromeria simplex) Cushion ____ntcommunities.
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2.9 Aquatic Life Surveys

There is no perennial stream in the Lost Creek Permit Area and there is no aquatic life.
Therefore, no survey on aquatic life is needed.

3.0 Summary Report

The results of all field surveys completed during the 2006 field season will be
summarized in a Biological Field Survey Report.

The report will describe survey methods and survey results. Resource locations will be
shown on 1:24,000 Scale Quadrangle maps. Mapping will include sage grouse leks,
raptor nests, mountain plover locations and nests, prairie dog colonies, and locations of
all study transects and points. Site photographs, photographs of raptor nests and other
features will be included as attachments to the report.
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Correspondence Wildlife Report
Ur Energy Lost Creek Project
NRC Technical Report
August 2007

List of Letters and Memos:

Memo] - Meeting Notes BLM and AATA International on Project Overview and Wildlife Study
Requirements

Memo2 - Meeting Notes WDEQ and AATA International on Project Team Introductions

Letter 3 - Correspondence between Cecily Mui (AATA Wildlife Specialist) and Rhen Etzelmiller
(BLM Wildlife Biologist)

Letter4 - Correspondence between Cecily Mui (AATA Wildlife Specialist) and Rhen Etzelmiller
(BLM Wildlife Biologist)

Letter5 - Correspondence between Cecily Mui (AATA Wildlife Specialist) and Melissa Bautz
(WDEQ Senior Environmental Analyst)



UAATA International, Inc. - Internal MemorandumUr-Energy USA Great Divide Basin ISL Project
Meeting Notes - BLM and AATA International
Meeting Date: February 2, 2006

Subject: Project overview and wildlife study requirements

Attendance:
AATA International, Inc.: Ping Wang (Project Manager/Geologist, Scott Kinderwater
(Assistant Project Manager/Soil Scientist), Cecily Mui (Wildlife Ecologist), Eric Berg
(AATA Associate/Wildlife Consultant)
BLM: Mark Newman (Project Manager/Geologist), Rhen Etzelmiller (Primary Wildlife
Biologist for the Project), Frank Blomquist (Wildlife Biologist), Bob Lange
(Hydrologist), Debbie Johnson (Assistant Field Manager), Mr. Carmella Miller
(Supervisor)

Materials Provided: Regional topo map, aerial photos for Lost Soldier and Lost Creek
project sites.

Ping Wang, Scott Kinderwater, Cecily Mui, and Eric Berg met with BLM staff at the
Rawlins BLM Field Office to present a quick overview of the project and to discuss
wildlife study needs for the Ur-Energy Great Divide Basin ISL Uranium Project -
baseline study. Mark Newman of BLM Rawlins was assigned as the project manager for
this project. Rhen Etzelmiller was introduced as the primary wildlife biologist who will
be working with us. Frank Blomquist will be a secondary wildlife biologist contact for
the BLM.

Scott Kinderwater presented an overview of the Ur-Energy ISL mining process. Mark
Newman clarified that we will need to submit a Plan of Operation, which is the
classification for mining activities with an area greater than five acres. The Plan is
described in 43-CFR-3809 Surface Mining Claim Regulations. (The next day, Mr. Mark
Moxely, WDEQ - Lander, clarified that the Wyoming Permit to Mine is comparable to
BLM's Plan of Operation and that WDEQ will be the lead agency for the permit
application process). Mr. Newman mentioned that we can submit a Plan of Operations to
include both the Lost Soldier and Lost Creek project sites. The plan will be reviewed by
BLM and WDEQ simultaneously. BLM will have 30 days to review the Plan of
Operations (permit application) and to make decisions and comments. If they see
problems with the plan, i.e. threatened and endangered species concerns, they can request
an additional 60-day extension for the review process. Should there be findings of no
significant impacts, the Plan of Operation will be accepted as an EA. Otherwise, the plan
will move into NEPA review and an EIS process will be required. Debbie Johnson was
concerned about the project timetable should NEPA and EIS be involved. Mark Newman
mentioned that he does not foresee that need.

The meteorology station will disturb an area less than 5 acres, hence, a Notification of
Intent will need to be filed prior to its installation. BLM will have 15 days to review the



Notice. Mark Newman mentioned that Ur-Energy has filed a Notice of Intent for the
Lost Soldier and Lost Creek sites for exploratory drilling operations. Ur-Energy will
need to amend the Lost Soldier Area Claim Notification of Intent with a letter describing
actions for the meteorology station. The reclamation process should follow protocols
described in 43-CFR-3809. AATA International will forward an electronic copy of the
letter describing the met station amendment to Nancy FitzSimmons at Ur-Energy. Ur-
Energy, USA will then send the amendment to Mark Newman on their letterhead.

Projected related questions posed by BLM concerned:

* Processing plant and building construction on the claim site - Ping and Scott
clarified that project design and engineering are still under development. Currrent
Plan of Operations does not include constuctrion of a mill on-site and uranium
extraction from the "resin" will be processed off-site. Possible building structure
on the claim sites would be a small-scale construction (less than 5 acres) for the
primary pre-processing of extracted solution and preparation of lixivant injection.

" Aquifer depletion, contamination, and post-mining status - Bob Lange of BLM
wanted to know what will be the source for water used for re-injection. Ping
explained that the water will come from the same aquifer from which dissolved
uranium is recovered. He explained that during wellfield reclamation, water will
be returned to the aquifer in a background state. There will be numerous
monitoring wells surrounding the active ISL wellfield to ensure a successful
reclamation. The aquifer to be mined will have a categorical exemption under
EPA's underground injection control (UIC) program. WDEQ has a parallel
program for underground injection. The aquifer exemption (for human
consumption and other uses) will remain in that status after mining - even after
water quality action levels are met as a result of reclamation.

Bob was also interested in the depth of the wells. Ping responded that potential
depths will mostly be 100 - 900 feet below ground surface (shallower in the Lost
Soldier Claim Area and deeper in the Lost Creek Claim area). BLM will be
interested in knowing about ISL in areas of shallow groundwater, since they
recharge water in the Lost Soldier Creek area for agricultural, wetlands, and
wildlife beneficial uses. Ping pointed out that the recharging are is up-gradient
from the claim areas and thus will not be impacted by proposed ISL operations.

Bob referenced us to a USGS groundwater study that was recently conducted for
Sweetwater County and is currently being conducted for Carbon County. Ping
recorded the reference for the publication. (AATA has obtained a digital copy of
the report.)

The discussion at the point was re-directed to wildlife. Scott presented the background
that Gas Hill recently presented an EA for a similar project. It is unknown if the Great
Divide Basin ISL Uranium permit application would likely achieve a similar outcome,



I although the intent is to conduct baseline studies that would meet all data requirements
for any potential NEPA requirements.

Rhen wanted us to better clarify the extent of surface disturbance. Ping and Scott
described the following probable disturbance: monitoring well, exploration well,
injection wells, and production well drilling; adjacent temporary well pad areas and mud
pits; one small primary pre-processing building and header works on each claim; some
buried pipelines. Well monitoring activities may disturb the surface, but will be
minimized by not monitoring when the surface is wet. No new roads are anticipated
except for a road at each claim to the header works building. In summary, 40 plus wells
will be active before and after operations commence. Minimal noise levels are
anticipated - similar to compression stations.

BLM wants the restoration to be to the state of Wyoming engineering standards. Rhen
mentioned that the mining activities will need to be sensitive to wildlife activities such as
migratory bird nesting seasons especially for species on the BLM species of concern list
which is slightly different from the Wyoming state list.

Rhen mentioned the need for a nesting bird survey in representative habitats on the
Project sites. Eric will modify his scope of work to include it.

Eric presented the studies that he has planned that the BLM will most likely require. He
will be doing a sage grouse lek survey. He wanted input from BLM on their preferred
method, either aerial or ground. BLM suggested talking to grouse expert Greg Hyatt of
WGFD. They will contact him for additional information on lek surveying and the need
for winter surveys. Winter survey requirements are determined on a project-to-project
basis and will need Greg's input. These surveys will be conducted with a two mile radius
around the Project sites. Cecily asked if we could acquire presently know data for leks
and other wildlife. BLM said yes and we could get it from their GIS department.

Eric presented his plan for a mountain plover survey. Frank agreed because he believes
that they are nesting in the Lost Creek area.

Eric mentioned that he planned to conduct a raptor nest survey. That will include a one
mile radius around the Project sites.

Eric inquired if additional big game data would be need or if existing data would suffice.
Rhen and Frank agreed that additional data is not necessary.

Eric asked if this area is black-footed ferret block-cleared, which meant that the area is
exempted from further needs to search for black-footed ferrets. Rhen and Frank do not
think that it is. Hence if prairie dogs are found on the site, the towns will not only need to
be mapped, they will need to be searched for black-footed ferrets. (However, later
review of GIS data showed that the Project sites are block-cleared except for two section
of Lost Soldier Claim Area.)
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Eric mentioned that he is doing pygmy rabbits studies on another site and wanted to
know if the Rawlins BLM wanted it for this area. Frank and Rhen mentioned that they
recently learned from upper division BLM that they have pygmy rabbits in their
management area. They do not know about proper protocols yet. Eric proposed that he
could submit surveying protocols for the study if it is needed. Cecily suggested that we
should wait for the BLM to determine their regulatory policies and they could then
contact us on the monitoring needs. Rhen and Frank agreed.

Cecily asked if BLM were aware of any plant of concern on these sites. BLM said no.

Mark Newman want to know the actual extent of the disturbance area and if it was
throughout the whole site. Ping said no. Mark mentioned that a biological study of the
whole site might not be necessary. Scott stated that Ur-Energy wanted a baseline for the
whole area and not just the active mining areas.

Action Plan:

Eric Berg (wildlife specialist) will present an updated scope of work to AATA
International based on the information gathered at the BLM meeting.

Eric Berg will communicate survey plans and methods to BLM. All problem areas will
be clarified with further consultation with BLM and WGFD.

Cecily and Eric will get GIS and previous wildlife data from Rhen and Frank.

Eric will touch base with Greg Hyatt from WGFD to review our meeting with BLM.

Rhen and Frank will contact Greg for sage grouse lek surveying methods and winter
surveying needs.

If there is a need to conduct sage grouse winter surveys, Eric will see to those needs
immediately.

Rhen will follow-up with us on BLM pygmy rabbit policy.

Rhen requested that we provide the BLM with our wildlife findings and maps.



Now AATA International, Inc. - Internal Memorandum
Ur-Energy USA Great Divide Basin ISL Project
Meeting Notes - WDEQ and AATA International
Meeting Date: February 3, 2006

Subject: AATA International project team introductions

Attendance:
AATA: John Aronson (President), Ping Wang (Project Manager/Geologist, Scott
Kinderwater (Assistant Project Manager/Soil Scientist), Cecily Mui (Wildlife Ecologist),
Eric Berg (AATA Associate/Wildlife Consultant)
WDEQ-Land Quality Division: Mark Moxley (Project Manager?/District Supervisor) and
Amy D. Boyle (Senior Environmental Analyst)

Materials Provided: Regional topo map, aerial photos for Lost Soldier and Lost Creek
project sites.

John Aronson, Ping Wang, Scott Kinderwater, Cecily Mui, and Eric Berg met with Mark
Moxley and Amy Boyle at the Wyoming DEQ Landers office on February 3, 2006.

John introduced the members of the AATA team to WDEQ and mentioned other
members not present, including Warren Keammerer (Botanist) and Kathol (Sociologist).

* Mark asked about the hydrologist for the project and John mentioned a specialized
hydrology firm based in Wyoming will be contracted by Ur-Energy for the work.

Ping was asked by John to summarize the key points of the BLM Rawlins Field Office
meeting from the previous day.

Ping mentioned the meteorology station and John presented background information and
data that will be collected by the meteorology station. Ping and Scott mentioned their
plans to add an amendment to the Notice of Intent for exploratory drilling present by Ur-
Energy. This amendment was advised by BLM based on the discussions during the
previous day at the Rawlins BLM Field Office. The meteorology station would most
likely be installed immediately after the Notice is reviewed by the BLM.

Ping reviewed the ISL mining procedures. John suggested that a visit should be made by
the participating government agencies to the Smith Ranch Highlands ISL site so that they
can see and understand how the operation works and the level of environmental impact.

Ping reviewed the aquifer discussion at BLM and that ore depth ranged from 100-900
feet (shallower in the Lost Soldier Claim Area and deeper in the Lost Creek Claim area).
Mark wanted to know about past drilling exploration activities and the possibility of
existing open bore holes. John mentioned that their may be holes that were not covered
properly in the past but that it was a very small percentage.



Eric Berg reviewed the BLM wildlife discussion and his scope of work. Mark reaffirmed
that he wanted us to follow the WDEQ wildlife guidelines. Ping mentioned that he will
be posting protocols to the environmental management website.

Everyone concurred that the baseline studies will have to be done this summer for
permitting review to begin in the fall.

Tom Nicholson, his association?, will be the on-site geologist and will be conducting the
geohydrology work. Mark wants a meeting with the groundwater team as soon as
possible. He would like to review well drilling that was conducted last fall and ground
water sampling at each site, especially if the sampling will begin again soon this year.
John stated that the sampling protocol will need to be reviewed by WDEQ and that
similarly, architects will want to come up to meet with WDEQ. John further assured that
Ur-Energy plans to hire a groundwater specialized company with an engineering focus.
However, AATA will help review the environmental aspects their groundwater plans.

Mark discussed BLM and the NEPA process. NRC will take the lead on NEPA. Steve
Cowen from NRC will be reviewing the environmental aspects. Mark mentioned that
there has been poor coordination between NRC and BLM in the past. BLM does not
appear to understand the NRC environmental assessment process. John assured that he
will have meetings with NRC in Washington, D.C. to review the NEPA and that he will
bring the agencies together.

Ping mentioned that the riparian area along Lost Soldier Creek will not be disturbed and
that mining activities will be concentrated up-gradient of the stream. Mark reaffirmed a
need for riparian delineation.

Ping discussed present road conditions on the site and WDEQ were able to see the
numerous existing roads on the aerial photos. Ping reaffirmed that no new roads will be
built except for a road to the primary pre-processing building which will be on parcels
less than 5 acres on each site. Dirt roads on the site will not be used if the ground surface
is wet and off-road driving will not occur.

Mark asked if a monitoring station will be installed for surface hydrology studies. John
responded that it will be and there will be sampling during the wet and dry seasons. Eric
mentioned that the BLM had said that they supplement flows in Lost Soldier for
agricultural and wildlife enhancements. Ping reassured that activities should not impact
the riparian area.

Action Plan:
Ur-Energy will need to contact WDEQ with the name of the firm administering to
groundwater and to set-up a meeting between the firm and WDEQ.

AATA will contact Ur-Energy to amend the Notice of Intent for Lost Soldier for the
meteorology station installation.



Eric Berg will conduct the wildlife studies in a manner that will meet WDEQ wildlife
guidelines.

The architectural team will need to meet with WDEQ to review architectural plans.

John Aronson will meet with NRC in Washington, D.C. and will orchestrate a smooth
communication between pertinent government agencies.

AATA will confirm proper riparian delineation and surface water monitoring according
to WDEQ guidelines.



March 17, 2006

Rhen Etzelmiller
Wildlife Biologist
Bureau of Land Management
Rawlins Field Office
1300 North Third Street
P.O. Box 2407
Rawlins, WY 82301

Dear Rhen,

I would like to give you an update on the progress we are making in the Wildlife section
of the baseline study for Ur-Energy at the Lost Soldier and Lost Creek Claim Areas.

First of all, many thanks to you, Frank Blomquist, and Lynn McCarthy for the time, data
support, and insights that you have all given to us on the project. Our wildlife team is
well-situated for a timely start to the field season. The fieldwork will begin with Sage
Grouse Lek Surveys and Counts on the first week of April. Other wildlife surveys
planned for the season are:

* Raptor nest survey
* Nesting mountain plover survey
* Breeding bird survey
• Prairie dog colony mapping
* Black-footed ferret survey
* Aquatic survey

I have enclosed a rough timetable of our field schedule.

We have also compiled a set of written field protocols for each of the above surveys to
ensure uniform data collection. These protocols are based on your inputs and techniques
commonly used by BLM and WGFD. We desire to use techniques that are accepted by
the BLM that would result in a data set which may be useful for your database. Any
suggestions or comments that you have on our field protocols would be acknowledged
and greatly appreciated.

I look forward to hearing from you.

Sincerely,

Cecily H.Y. Mui
Environmental Specialist II



cc: Mark Newman, BLM, Rawlins Field Office

0

0
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From: RhenEtzelmiller@blm.gov
Sent: Thursday, March 23, 2006 10:35 AM
To: Cecily Mui
Subject: Re: Ur-Energy Wildlife Work Plan

Cecily,

First off, I apologize for not getting back to you sooner. I've been out of the office for a few days. I haven't yet
had a chance to review the Wildlife Studies Workplan that you sent to me. There are a couple of issues that
must be resolved before I can allocate much work time to the review or coordination of the project. I completely
understand the desire to get out there and get ahead of the project to gather some important and relevant wildlife
baseline info. The primary problem from my end is that there is no Plan of Operations submitted yet for the
project, and the Plan of Ops. is the document that is necessary for us (BLM) to officially start work on the project.

Now, with that being said, I can also say that I am trying to figure out what I am allowed to do in regards to this
project, and I am fully willing to do whatever I can in order to facilitate the implementation of survey protocols and
ensure that the information gathered will be up to standard. In that regard, I will say that whatever wildlife work
that is done before a Plan of Operations is submitted is dependent upon what you (AATA) determine to be
necessary and are willing to pay for. I can not/will not require/request any surveys until I have reviewed the Plan
of Operations and determined exactly what is relevant.

Thanks,

Rhen M. Etzelmiller, Wildlife Biologist
BLM, Rawlins Field Office
1300 N. 3rd, P.O. Box 2407
Rawlins, WY 82301-2407
1 (307) 328-4200
"RhenEtzelmiller@blm.gov"

"Cecily Mui" <cecily.mui@aata.com> To <rhenetzelmiller@blm.gov>
<mark_newrnan@blm.gov>, <frank_blomquist@blm.gov>, "John

03/17/2006 12:18 PM Aronson" <john.aronson@aata.com>, "Ping Wang"
cc <ping.wang@aata.com>, "Scott Kinderwater"

<scott.kinderwater@aata.com>, "Ayman Salloum"
<ayman.salloum@aata.com>

Subject Ur-Energy Wildlife Work Plan

Dear Rhen,

I would like to give you an update on the progress we are making in the Wildlife section of the baseline study for
Ur-Energy at the Lost Soldier and Lost Creek Claim Areas.

First of all, many thanks to you, Frank Blomquist, and Lynn McCarthy for the time, data support, and insights that
you have all given to us on the project. Our wildlife team is well-situated for a timely start to the field season.
The fieldwork will begin with Sage Grouse Lek Survey and Counts on the first week of April. Other wildlife
surveys planned for the season are:

I of 2 9/6/2007 4:26 PM
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Raptor nest survey
Nesting mountain plover survey
Breeding bird survey
Prairie dog colony mapping
Black-footed ferret survey
Aquatic survey

I have enclosed a rough timetable of our field schedule.

We have also compiled a set of written field protocols for each of the above surveys to ensure uniform data
collection. These protocols are based on your inputs and techniques commonly used by BLM and WGFD. We
desire to use techniques that are accepted by the BLM that would result in a data set which may be useful for
your database. A hardcopy of the attachments to this email will follow via post. Any suggestions or comments
that you have on our field protocols would be acknowledged and greatly appreciated.

I look forward to hearing from you.

Sincerely,
Cecily

CECILY H.Y. MUI
Environmental Specialist 11

AATA International, Inc.. 300 East Boardwalk Dr, Ste 4A
Fort Collins, CO 80525

Office: 970-223-1333

Fax: 970-223-9115

cecily.mui@aata.com
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March 24, 2006

Melissa L. Bautz
Senior Environmental Analyst
State of Wyoming
Department of Environmental Quality
Land Quality Division
Lander, WY 82520

Dear Melissa,

You may have heard from either Mark Moxley or Scott Kinderwater that I am the wildlife task
manager at AATA International, Inc. I would like to give you an update on the progress we are
making in the Wildlife section of the baseline study for Ur-Energy at the Lost Soldier and Lost
Creek Claim Areas.

Our wildlife team is well-situated for a timely start to the field season. The fieldwork will begin
with Sage Grouse Lek Surveys and Counts on the first week of April. Other wildlife surveys
planned for the season are:

* Raptor nest survey
* Nesting mountain plover survey
* Breeding bird survey
* Prairie dog colony mapping
* Black-footed ferret survey
" Aquatic survey

I have enclosed a tentative schedule for our field work in 2006.

We have also compiled a set of written field protocols for each of the above surveys to ensure
uniform data collection. These protocols are based on techniques commonly used by BLM and
WGFD. Please let us know if you have comments on our wildlife studies work plan.

Sincerely,

Cecily H.Y. Mui
Environmental Specialist II

cc: Greg Hyatt, Biologist, WGFD



Attachment 3.6-4 MBHFT in Wyoming

Because attachment is comprehensive, it may be used for both coal and non-coal projects
(WDEQ Guideline 5).
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Migratory Bird of High Federal Interest in Wyoming
COAL MINE LIST

Based on Wyoming Bird Conservation Plan, 1 May 2000 (Cerovski et al. 2000)

May 2, 2002

U.S. Fish and Wildlife Service, Wyoming Field Office,
4000 Airport Parkway, Cheyenne, Wyoming 82001

The Wyoming Field Office of the U.S. Fish and Wildlife Service (Service) has compiled the
following list from the ongoing work among State and Federal agencies, non-governmental
organizations, and the interested public that produced the Wyoming Bird Conservation Plan. This
list will now serve as the Service's list of Migratory Birds of High Federal Interest (also known as
the Migratory Bird Species of Management Concern in Wyoming) to be used exclusively for
reviews concerning existing or proposed coal mine leased land. The Wyoming Bird Conservation
Plan identified "priority species" based on a number of criteria (see below) using the best
information available for these generally un-studied species. In many cases, this list reflects
identified threats to habitat because no information is available on the species population trends.
In some cases it reflects identified population declines though no causal factors have been
identified.

Partners in Flight (PIF) is the name given to the coalition of groups that produced the Wyoming
Bird Conservation Plan. PIF developed a scoring system to rank species in order of conservation
priority. A species' PIF score is the sum of seven sub scores rating the following biological
criteria: relative abundance (RA), breeding distribution (BD), non-breeding distribution (ND),
threats on breeding grounds (TB), threats on non-breeding grounds (TN), population trends (PT),
and area of importance (AT). These criteria are more fully described the end of this document.
AT, PT and total PIF scores are listed for each species in Tables 1 and 2. Species with a PIF score
of 18 or above, an Al score of 3 or above, and/or PT score of 3 or above were identified as the
highest priority species. For more information on the listing process, refer to the Wyoming Bird
Conservation Plan, available from the U.S. Fish and Wildlife Service, 4000 Airport Parkway,
Cheyenne, Wyoming 82001; or Wyoming Game and Fish Department, Nongame Branch, 260
Buena Vista, Lander, Wyoming 82520.
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Table 1. Level I Species (Conservation Action). Species clearly needs conservation action.
Includes species of which Wyoming has a high percentage of and responsibility for the breeding
population, and the need for additional knowledge through monitoring and research into basic
natural history, distribution, etc.

PIF
Species Scorea Alb PTC Primary Habitat Type(s)

Mountain Ploverd 28 4 3 Shortgrass Prairie, Shrub-steppe
Sage Grouse 26 5 3 Shrub-steppe
McCown's Longspur 26 3 2 Shortgrass Prairie, Shrub-steppe
Baird's Sparrow 26 2 3 Shortgrass Prairie
Ferruginous Hawk 23 4 3 Shrub-steppe, Shortgrass Prairie
Brewer's Sparrow 23 5 5 Shrub-steppe, Mountain-foothills

Shrub
Sage Sparrow 22 5 2 Shrub-steppe, Mountain-foothills

Shrub
Swainson's Hawk 21 3 3 Plains/Basin Riparian
Long-billed Curlew 21 2 3 Shortgrass Prairie
Short-eared Owl 20 3 3 Shortgrass Prairie
Peregrine Falcon 19 3 3 Specialized (cliffs)
Burrowing Owl 19 3 4 Shortgrass Prairie
Bald Eagle 18 3 3 Montane Riparian,

Plains/Basin Riparian
Upland Sandpiper 18 2 2 Shortgrass Prairie

a From the PIF Priority Database (Carter et al. 1997).
b Al Area Importance (from the PIF Priority Database, Carter et al. 1997).
C PT Population Trend (from the PIF Priority Database, Carter et al. 1997).
d Species previously appeared on the Service's 1995 list.
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Table 2. Level II Species (Monitoring). The action and focus for the species is monitoring.
Includes species of which Wyoming has a high percentage of and responsibility for the breeding
population, species whose population trend is unknown, species that are peripheral for breeding in
the habitat or state, or species for which additional knowledge is needed.

PIF
Species Score' Alb PT' Primary Habitat Type(s)

Cassin's Kingbird

Lark Bunting
Dickcissel
Chestnut-collared Longspur
Black-chinned Hummingbird
Pygmy Nuthatch
Marsh Wren
Western Bluebird

Sage Thrasher
Grasshopper Sparrow
Bobolink
Common Loon
Black-billed Cuckoo
Red-headed Woodpecker

Yellow-billed Cuckoo
Eastern Screech-Owl
Western Screech-Owl
Western Scrub-Jay d

Loggerhead Shrike
Vesper Sparrow
Lark Sparrow
Ash-throated Flycatcher d

Bushtit d

Merlin
Sprague's Pipit

22 3 3 Juniper Woodland,
Plains/Basin Riparian

22 4 4 Shortgrass Prairie, Shrub-steppe
21 3 3 Shortgrass Prairie
21 2 3 Shortgrass Prairie
20 2 3 Plains/Basin Riparian, Shrub-steppe
20 3 3 Low Elevation Conifer
20 3 4 Wetlands
19 3 3 Juniper Woodland,

Low Elevation Conifer
19 5 2 Shrub-steppe
19 3 5 Shortgrass Prairie, Shrub-steppe
19 2 3 Shortgrass Prairie, Shrub-steppe
18 3 3 Wetlands
18 2 3 Plains/Basin Riparian
18 2 3 Plains/Basin Riparian,

Low Elevation Conifer
18 3 3 Plains/Basin Riparian
18 3 3 Plains/Basin Riparian
18 3 3 Plains/Basin Riparian
18 3 3 Juniper Woodland
18 3 3 Shrub-steppe
18
18
16
16
15
n/a

5
3
2
3
3

n/a

4
4
3
3
3

n/a

Shrub-steppe
Shrub-steppe
Juniper Woodland
Juniper Woodland
Low Elevation Conifer
Grassland, Plains/Basin Riparian,

Shortgrass Prairie
Shortgrass Prairie, UrbanBarn Owl n/a n/a n/a

a From the PIF Priority Database (Carter et al. 1997).
b Al = Area Importance (from the PIF Priority Database).
C PT = Population Trend (from the PIF Priority Database).

d Nicholoff, S. 2002. Wyoming Bird Conservation Plan, Version 1.1. Wyoming Partners In
Flight and Wyoming Game and Fish Department, Lander. In press.
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Wyoming Partners In Fli2ht Process for Prioritizing Species

Wyoming Partners In Flight participants developed the current list of priority species based on a
combination of the seven criteria in the national Partners In Flight Priority Database (Carter et al.
1997). This database serves as a defensible method of prioritizing both species and habitats in
need of conservation. The criteria include Wyoming-dependent and Wyoming-independent
factors. The Wyoming-independent criteria are constant over a species' range and do not vary for
each species. The Wyoming-dependent criteria were the key components used to prioritize
species and their conservation action needs. In the absence of any more rigorous statewide
surveys, Breeding Bird Survey data dating back to 1968 were used to determine population trends
in Wyoming.

Criteria

Within each criterion below, a species was given a rank score ranging from 1 to 5, with I being
the least critical rank and 5 the most critical. Each ranked species could potentially receive a low
score of 7 and a high score of 35. However, setting conservation goals based only on total score
could be misleading; therefore, each total score was reviewed in conjunction with its component
parts. In Wyoming, species were initially ranked using total score, area importance, and
population trend.

1. Relative Abundance (RA) - The abundance of a bird, in appropriate habitat within its entire
range, relative to other bird species. This criterion gives an indication of a species' vulnerability to
withstand cataclysmic environmental changes. A low score would indicate a higher relative
abundance, therefore reducing the risk of complete extirpation from losses in one or more regions.
Higher scores indicate a lower relative abundance, thus more vulnerability to drastic losses or

population changes.
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2. Breeding Distribution (BD) - A relative measure of breeding range size as a proportion of
North America [defined as the main body of the continent, excluding Greenland, through Panama
and the islands of the Caribbean, comprising an area of 22,059,680 kmn (National Geographic
Society 1993)], and as such it provides an index of a species' vulnerability to random
environmental events. High scores indicate localized breeding, thus a higher likelihood of serious
decline from drastic environmental changes. Low scores indicate wide breeding distribution,
therefore less likelihood of extirpation. Used for breeding birds only.

3. Non-breeding Distribution (ND) - A relative measure of non-breeding, or winter, range size
as a proportion of North America, and as such it provides an index of a species' vulnerability to
random environmental events. High scores indicate localized distribution on the non-breeding
grounds. Low scores indicate wide distribution on the non-breeding grounds, therefore less
likelihood of extirpation. Used for wintering birds only.

4. Threats on Breeding Grounds (TB) - The ability of a habitat in an area to support
populations of a species in that area. Two factors are considered here: 1) each species'
demographic and ecological vulnerability (the potential inability of a species to recover from
population loss by normal reproductive effort due to low reproductive rate, high juvenile

* mortality, or both; and the level of ecological specialization of a species and, hence, its potential
inability to withstand environmental change), and 2) habitat loss or disruption (a combination of
the amount of habitat or conditions necessary for survival and reproductive success that has been
lost since 1945, and the amount that is anticipated to be lost in the future). High scores indicate
either a large loss of habitat or a species that is an extreme ecological specialist. Low scores
indicate a stable or increasing habitat or a species that is an ecological generalist. Used for both
breeding and wintering birds.

5. Threats on Non-breeding Grounds (TN) - Range-wide threats on non-breeding, or winter,
grounds. This is scored using the same criteria as threats on breeding grounds but reflects non-
breeding issues, including migratory habitat. Used for wintering birds only.

6. Population Trend (PT) - The overall population trend of each species assigned independently
for each state, province, or physiographic area. This criterion must meet two thresholds,
reliability and magnitude, to warrant either a very high or very low score. When possible, a score
was assigned using BBS data, which incorporated a population trend uncertainty score based on
the statistical validity of the BBS data (i.e. a species must be detected on a minimum of 14 BBS
routes per state for population trends to have statistical significance). This criterion was chosen
to alert managers to species with modest, but certain, population declines.
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7. Area Importance (Al) - The abundance of a species within a state, province, or physiographic
area relative to its abundance throughout its range. This criterion helps direct conservation efforts
toward areas that are most important to a species' survival. Area Importance is scored locally;
therefore, high scores indicate that a large proportion of the species' breeding or winter range
occurs in Wyoming, or a species is using a habitat that is only available in Wyoming. Low scores
indicate that a small proportion of the species' range occurs in Wyoming, or the preferred habitat
is widespread across its range. Used for both breeding and wintering birds.

Priority Species

Priority bird species in Wyoming were identified from the PIF Priority Database (Carter et al.
1997) and by qualitative, informed decisions. Those species with a total score of 18 or above,
Area Importance (Al) of 3 or above, and/or Population Trend (PT) of 3 or above from the
database, or with a total score less than 18 but of significant local interest were identified as the
highest priority species. However, as more information becomes available, the highest priority
species for Wyoming may change, as this is a dynamic database that allows for updated
information to be periodically inserted and reviewed. The primary habitat type or types required
for breeding were identified for each species to determine the highest priority habitat types for theO state.
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3.7 Meteorology, Climatology and Air Quality

This section describes meteorology, climatology, and air quality in the region where the

Permit Area is located. Both regional (long-term) and site-specific (one-year) data are

discussed to characterize climatological conditions at the Permit Area. Where site-
specific data are not available, data from the closest representative location are presented.

3.7.1 Meteorology and Climatology

The Permit Area is located in the intermountain semi-desert ecoregion (Wyoming State

Climate Office, 2005), which has cold winters and short, hot summers (Bailey, 1995).
The average annual temperatures range from 40 to 52 degrees Fahrenheit ('F) in this

ecoregion. The average annual precipitation ranges from five to 14 inches (Bailey,
1995). Meteorological stations within 50 miles of the Permit Area are shown in Figure
3.7-1. The National Weather Service (NWS) meteorological station, closest to the Permit

Area, with a long period of record is Muddy Gap, Wyoming (High Plains Regional

Climate Center [HPRCC], 2007a). This station is 28 miles northeast of the Permit Area,
and temperature, precipitation, snowfall and snow depth data have been collected since

1949.

A meteorological station (Lost Soldier [LS] Station) was installed at a location near

Bairoil in April 2006. The LS meteorological station is about 12 miles northeast from the

Permit Area (Figure 3.7-1). Another meteorological station (Lost Creek [LC] Station)

was installed within the Permit Area in May 2007 to collect on-site data (Figure 3.7-1).

Information collected from the LS station will be used to describe on-site conditions. All

data were measured at a height of 6.6 feet (two meters), with a recovery rate of over 90
percent. The Muddy Gap station is in the same Climate Division as the Permit Area,

Climate Division 10 (CLIMAS, 2005), which means that these locations have similar
climatic characteristics. At the date of this document, only data through 2005 were
available for the Muddy Gap station.

3.7.1.1 Temperature

Based on the Muddy Gap data, July is the warmest month; the average maximum daily

temperature is approximately 85'F, and the average minimum daily temperature is
approximately 55°F. January is the coldest month; the average daily maximum

temperatures are 30 to 35°F, and the average minimum daily temperatures are
approximately 10 to 15°F. The maximum temperature on record is 100l in July, while

0Lost Creek Project
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the minimum temperature on record is -40'F in December. The average monthly

temperatures at the LS station, collected in 2006 and 2007, were generally within range

of the long-term averages at Muddy Gap. Temperatures from these stations are compared

in Table 3.7-1.

Dew point temperatures were calculated for the months of April to December;

temperatures between January and March showed negative temperatures. The averages

ranged from 22.4 to 35.]'F. The highest average dew point temperature occurred in July,
while the lowest average dew point temperature occurred in May. The maximum dew

point temperatures range from 32.6 to 53.2'17; the minimum dew point temperatures
range from -10.2 to 19.717. The lowest minimum dew point temperatures occurred in

May and November, while the highest maximum dew point temperatures occurred in July

and August. Table 3.7-2 presents the dew point temperature data.

3.7.1.2 Precipitation

The Permit Area is drier than many areas in the State of Wyoming. Figure 3.7-2 shows

the total monthly precipitation in the Project region.

The mean annual precipitation at the Muddy Gap station from 1949 through 2005 was

10.0 inches. Precipitation is distributed throughout the year; the mean monthly

precipitation exceeds one inch only in April, May, and June. May is the wettest month,
with 1.9 inches of mean precipitation. The actual annual moisture may be somewhat

higher, since precipitation gages capture only a small proportion of snowfall under windy

conditions.

The precipitation at the LS station from May 2006 to April 2007 showed that

precipitation for this period was much lower than normal. Regional data showed the area

received 50 to 70 percent less rainfall than average (HPRCC, 2007b). The nearest bodies

of water within 50 miles are the Pathfinder and Seminoe Reservoirs (see Figii re 3.7- 1).

3.7.1.3 Humidity

The average relative humidity at the Permit Area is low in the summer, with the lowest

average occurring in June (30.2 percent). The relative humidity is elevated during the

winter, where the highest average occurred in February (75.6 percent). The monthly

maximum and minimum humidity measured at the LS meteorological station is provided

in Table 3.7-3.
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3.7.1.4 Wind

The annual average wind speed at a height of ten meters, measured between May 2006

and April 2007, was 23 feet per second (ft/s) (7.0 meters per second [m/s]) at the LS

station. The wind speed is highest in February and November (29.9 and 29.2 ft/s or 9.1

and 8.9 m/s, respectively). The lowest wind speeds occur in July and August (16.4 and

16.7 ft/s or 5.0 and 5.1 m/s, respectively). The wind speed and wind direction from May
2006 to April 2007 is shown in Figures 3.7-3a to m. The prevailing monthly wind

direction is from the west-northwest and west for most of the year, with some variability

occurring in the spring.

3.7.1.5 Evaporation

Evaporation from a Class A pan was measured from March to November at the

Pathfinder Dam, 56 miles from the Permit Area. This location is in the same climatic

zone as the Permit Area (Wyoming State Climate Office, 2007), so potential evaporation

would be similar in both locations. Evaporation pan data were not collected during the

winter months. Evaporation occurs at a slower rate in lakes than in pans, so empirical

equations are generally used to estimate actual lake evaporation. The Kohler-Nordenson-

Fox equation uses temperature, wind, humidity, and radiation to predict monthly and

annual evaporation, and has been shown to produce reliable results in Wyoming (Pochop

et al., 2007). This paper reported the annual estimated lake evaporation at the Pathfinder

Dam is 42.5 inches (Table 3.7-4). The highest estimated evaporation rates occurred

during the summer months, with a peak of 7.5 inches in July. The period of maximum

evaporation is consistent with the pan evaporation measurements from the Pathfinder

Dam. Evaporation rates were low in the winter, with less than one inch of evaporation

predicted for December and January.

3.7.1.6 Severe Weather

Tornadoes are more prevalent in eastern Wyoming than in western Wyoming, because

mountain ranges in western Wyoming are barriers to the flow of warm, moist air that

causes tornadoes. In Sweetwater County, 19 tornados, none of which caused any injury

or death, were reported in a 55-year period. An individual tornado would affect only a

portion of Sweetwater County; therefore, the chances are small that the Permit Area

would experience a tornado. The Fujita Scale is used to rate the intensity of a tornado by

examining the damage caused to man-made structures (The Tornado Project, 2003). The

most destructive tornado recorded in Sweetwater County from 1950 to 2004 was an F-I
"moderate" tornado, which would be unlikely to cause extensive damage to the Project.
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WFifure 3.7-4 presents tornado data collected by the Storm Prediction Center from 1950 to

2004 (Storm Prediction Center, 2005).

July has the highest number of thunderstorm days, as measured over many years at select

stations in Wyoming. Wind gusts during thunderstorms are often over 49 mph. The

Permit Area is located in an area that has statistically shown a lower density of lightning

strikes. The probability of hail is also low, with six occurrences recorded in a 24-year

period (Curtis and Grimes, 2007).

3.7.1.7 Local Air Flow Patterns and Characteristics

Atmospheric stability was categorized into six classes according to Pasquill. Calculations

were made using wind speed and solar radiation data collected at the Permit Area, and the

results are presented in Table 3.7-5. The data show that low stability conditions, which

contribute to good dispersion conditions, occur 91 percent of the time, making

atmospheric inversion conditions unlikely.

3.7.2 Air Quality

National Ambient Air Quality Standards (NAAQS) exist for sulfur dioxide (S0 2 ),

nitrogen dioxide (NO 2), carbon monoxide (CO), ozone (03), lead, and particulate matter
small enough to move easily into the lower respiratory tract (particles less than ten

micrometers in aerodynamic diameter, designated Particulate Matter [PM 10]). The
NAAQS are expressed as pollutant concentrations that are not to be exceeded in the

ambient air, that is, in the outdoor air to which the general public has access (40 CFR Part

50.1(e)). Primary NAAQS are designated to protect human health; secondary NAAQS
are designated to protect human welfare by safeguarding environmental resources (such

as soils, water, plants, and animals) and manufactured materials. Primary and secondary
NAAQS are presented in Table 3.7-6.

The air quality in the Project region is good. The area is sparsely populated and is not

heavily developed with industrial sources of air pollution. The closest monitoring station

to the Permit Area is in Rawlins, and shows that regional air quality is in compliance with

the NAAQS and Wyoming Ambient Air Quality Standards (WAAQS) (BLM, 2004c).

In addition to ambient air quality standards, which represent an upper bound on allowable

pollutant concentrations, there are national standards for the Prevention of Significant

Deterioration (PSD) of air quality (40 CFR § 51.166). The PSD standards differ from the

NAAQS in that the NAAQS provide maximum allowable concentrations of pollutants,

while PSD requirements provide maximum allowable increases in concentrations of

pollutants for areas already in compliance with the NAAQS. PSD standards are,
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therefore, expressed as allowable increments in the atmospheric concentrations of

specific pollutants. Allowable PSD increments currently exist for three pollutants: NO 2 ,

SO 2, and PM1 0. Increments are particularly relevant when a major proposed action

(involving either a new source or a major modification to an existing source) may

degrade air quality without exceeding the NAAQS, as would be the case, for example, in

an area where the ambient air is very clean. One set of allowable increments exists for

Class II areas, which cover most of the US; a much more stringent set of allowable
increments exists for Class I areas, which are designated areas where the degradation of

ambient air quality is severely restricted. Class I areas include certain national parks and

monuments, wilderness areas, and other areas as described in 40 CFR § 51.166(e) and 40

CFR Part 81:400-437. Maximum allowable PSD increments for Class I and Class II
areas are given in Table 3.7-7. Class I areas, as designated in the Rawlins RMP, include

the Savage Run Wilderness and Rocky Mountain National Park. PSD Class I areas

receive the highest degree of protection from air pollution; only small amounts of

particulate, SO 2, and NO 2 air pollutants are allowed in these areas (BLM, 2004c).

Emission air quality data in the EPA database consist of the amount of selected air

quality parameters that are released into a particular airshed. Criteria Air Pollutant

parameters reported include CO, NOx (a group of highly reactive gases that contain

nitrogen and oxygen in varying amounts), SO 2, volatile organic compounds (VOCs),

PM 2.5, PM1o and ammonia (NH 3). Near the Permit Area, reported sources of emissions
include that from the Amoco CO 2 Bairoil station, the Northern Gas Bunker Hill

compression station and the Sinclair Oil Bairoil station (Table 3.7-8). Hazardous Air

Pollutants consist of 188 parameters and are also reported in the EPA database; the

reported total emissions from the facilities near the Permit Area are presented in Table

3.7-9.

Air particulate matter in the Permit Area was sampled using two Mini-Volumetric

(MiniVol) samplers with ten micron (PM 10) filters. Dust trapped by these filters is the

size considered most detrimental to human health. Two samplers were used as a pair,

with samples collected concurrently upwind and downwind of the Permit Area, at three

locations: Northern (LCAIR9&10), Central (LCAIRI3 &14), and Southern

(LCAIRl 1&12). The sampling duration was approximately 24 hours; the results were

time-adjusted for a 24-hour period. Figure 3.7-5 shows the sampling locations, and the

results are presented in Table 3.7-10.

The average PM1 0 concentration in June 2006, including both upwind and downwind

sampling locations, was 8.5 micrograms per cubic meter (ý.g/m 3). The maximum value

was 10.5 pIg/m 3, and the minimum value was 5.4 [tg/m 3. For comparison, the average

PM10 in Casper Wyoming was 18.8 Vg/m 3 from 1990 through 1994 (Natural Resources

Defense Council, 2007). At the northern sampling location, the PM 10 concentration in

the upwind sample was more than 70 percent higher than the downwind sample. At the
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central and southern sampling locations, the upwind and downwind samples differed by

15 percent or less. The sample collection runs lasted between 21.5 to 28 hours. In

February 2007, the PM 1o concentration at the central sampling location was about one-

half of the concentration in June 2006, possibly due to slightly damper soil conditions.

The NAAQS criteria for PM10 sets a limit of 150 Pg/m 3 for a 24-hour period, not to be

exceeded more than once per year on an average over three years. The data show that for

both upwind and downwind locations, this standard was not exceeded. More information

on dust and emissions from Project activities are covered in Section 4.7 of this report.

Passive radon and gamma air sampling for the Project was initiated in November 2006.

Sampling locations were established at the closest full-time residence, which is in Bairoil,

(URPA1 [Ur-Energy Passive Air 1]), at the western site boundary (URPA7), at the

southeastern site boundary (URPA8), at the northeastern site boundary (URPA 10), and at

the center of the site (URPA9). An additional sampling site was added (URPA13) after

the first quarter, to reflect changes to the Permit Area. Figure 3.7-6 shows passive

radiological sampling locations, which represent conditions both upwind (west) and

downwind (east) of the Permit Area.

The samplers were retrieved quarterly, and the results are presented in Table 3.7-1l. The

elevated radon measurement at URPA9 during the first quarter may be due to radon

retention by snow cover. When retrieved, the sensor was buried in a snow drift;

thereafter, the sampler was relocated five feet away. The gamma sensor at URPA 10 was

missing at the end of the second quarter, but was replaced.
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Figure 3.7-2 Monthly Total Precipitation in The Project Region
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Figure 3.7-3a. Wind Speed and Wind Direction at the LS Met Station - May 2006
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Figure 3.7-3b. Wind Speed and Wind Direction at the LS Met Station - June 2006
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Figure 3.7-3c. Wind Speed and Wind Direction at the LS Met Station - July 2006
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Figure 3.7-3d. Wind Speed and Wind Direction at the LS Met Station - August 2006
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Figure 3.7-3e. Wind Speed and Wind Direction at the LS Met Station - September 2006
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Figure 3.7-3f. Wind Speed and Wind Direction at the LS Met Station - October 2006
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Figure 3.7-3g. Wind Speed and Wind Direction at the LS Met Station - November 2006
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Figure 3.7-3h. Wind Speed and Wind Direction at the LS Met Station - December 2006
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0 Figure 3.7-3i. Wind Speed and Wind Direction at the LS Met Station - January 2007
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Figure 3.7-3j. Wind Speed and Wind Direction at the LS Met Station - February 2007
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Figure 3.7-3k. Wind Speed and Wind Direction at the LS Met Station - March 2007
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Figure 3.7-31. Wind Speed and Wind Direction at the LS Met Station - April 2007
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0 Figure 3.7-3m. Wind Speed and Wind Direction at the LS Met Station -
May 2006 - April 2007
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Figure 3.7-4. Tornado Statistics by County (1950-2004)

Source: Storm Prediction Center, 2005
Legend:
N =total number of tornadoes reported
D = deaths
I injuries
F =Fuj ita scale index of most destructive storm ( 0 =gale tornado, I = moderate tornado, 2 = significant tornado, 3 = severe tornado,
4 =devastating tornado, 5 =incredible tornado, 6 = inconceivable tornado)
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Table 3.7-1 Comparison of Temperature Data

Lost Soldier eteorological Station (2006) Muddy Gap (1949 through 2005)

Month Average Maximum Minimum Mean Mean Mean
Temperature Temperature Temperature Temperature Maximum Minimum

(0 F) (0 F) (0 F) (0 F) Temperature Temperature

April 42.1 54.7 30.1 42.6 55.5 29.6
May 51.8 64.0 39.5 52 66 37.9
June 64.2 77.6 50.2 62.5 78 46.9
July 70.0 82.0 57.3 69.6 85.5 53.6
August 65.1 78.4 52.2 68.3 83.9 52.7
September 51.3 61.9 40.7 58.3 73 43.6
October 39.0 49.6 29.8 46.9 60 33.7
November 32.0 40.6 23.3 32.3 41.8 22.8
December 21.9 34.3 49.9 23.8 32.7 14.9
January 12.6 18.7 4.0 22.7 31.4 14
February 23.7 31.6 16.6 26.2 35.5 16.8
March 34.8 45.8 26.4 34.6 45.5 23.7
April ' 35.1 45.9 23.8 42.6 55.5 29.6
Annual 41.8 52.7 34.1 45 57.4 32.5
partial month
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Table 3.7-2 Dew Point Temperature Data (IF)

Minimum Maximum Average
Apri 19.7 36.4 27.9
May -7.8 43.2 22.4
June 6.1 49.0 26.8
July 3.7 51.5 35.1
August 9.1 53.2 33.3
September 8.1 47.6 29.6
October 10.9 47.8 29.7
November -10.2 36.6 25.2
December 11.2 32.6 25.5
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Table 3.7-3 Monthly Maximum and Minimum Humidity Measured at the Lost
Soldier Meteorological Station

Maximum
Humidity
(percent)

Minimum
Humidity
(percent)

Apr 2006 98.6 9.4
May 2006 97.5 6.8

Jun 2006 87.3 5.8
Jul 2006 9 8.5 8.1

Aug 2006 94.7 6.3
Sep 2006 98.8 8.9
Oct 2006 98.8 11.7

Nov 2006 98.5 13.3)
Dec 2006 97.4 28.9
Jan 2007 97.6 337.7
Feb 2007 99.2 .31.0
Mar 2007 98.8 15.9
Apr 2007 98.4 12.6
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Table 3.7-4 Monthly Estimated Lake Evaporation at the Pathfinder Dam
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Table 3.7-5 Air Stability Data

Stability Percent2
Class l _Percent

A 0.1
B 5.0
C 8.0
D 77.8
E 3.1
F 6.0

Pasquill Stability Classes

A = very unstable
B = unstable
C = slightly unstable
D = neutral
E = slightly stable
F = stable

2 Percent Frequency Distribution of Pasquill Stability Classes
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Table 3.7-6 Primary and Secondary Limits for National Ambient Air Quality Standards
(NAAQS) and the state of Wyoming (EPA, 2007)

National State of Wyoming
Pollutant

Primary Averaging Secondary Primary Averaging Secondary
Standards Times Standards Standards Times Standards

9 ppm I 9 ppm (10

Carbon (10 mg/mr3) 8-hour None mg/mr3) 8-hour None

Monoxide 35 ppm 35 ppm (40

(40 mg/mi3) 1-hour None mg/mi3) 1-hour None

Lead 1.5 pg/i 3  Quarterly Same as 1.5 gg/i
3  Quarterly Same as

Average Primary Average Primary
Annual Annual

Nitrogen 0.053 ppm (Arithmetic Same as 0.05 ppm (100 Annual Same as
10 t/3 (rtmic(Arithmetic PrimaryDioxide Mean) Primary gg/m3) Mean)

Annual Annual 2
Particulate Revoked 2 (Arithmetic 50 gg/m3  (Arithmetic
Matter Mean) Mean)
(PM10) 150 pg/m 3  24-hour 3 150 gg/m 3  24-hour 3

Annual S Annual 4S
Particulate 15.0 (Arithmetic Same as 15.0 /3 (Arithmetic Same as
Matter pg/i 3 Primary . Mean) Primary
(PM2.5) 35 pg/m3  24-hour 65 gg/m3  24-hour5

-6 Same as
0.08 ppm 8-hour 6 Primary

0.08 ppm 8-hour 6 Same asOzone (Applies Same as 08 p8-orPrimary

0.12 ppm only in Primary
limited Primary
areas)

Annual Annual
0.03 ppm (Arithmetic 0 m(Arithmetic

Mean) Mean)

Sulfur 0.14 ppm 24-hour - 0.10 ppm 24-hour'
Oxides (260 tg/m 3)

3-hour 0.50 ppm 0.50 ppm(1300pg/m3) (13001pg/m 3) 3-hour'

Not to be exceeded more than once per year.
Due to a lack of evidence linking health problems to long-term exposure to coarse particle pollution, the agency

revoked the annual PM 10 standard in 2006 (effective December 17, 2006).
Not to be exceeded more than once per year on average over 3 years.
In this standard, the 3-year average of the weighted annual mean PM2.5 concentrations from single or multiple

community-oriented monitors must not exceed 15.0 pg/m3.
To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented

monitor within an area must not exceed 35 pg/m3 (effective December 17, 2006).
6 To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations

measured at each monitor within an area over each year must not exceed 0.08 ppm.
1 a. The standard is attained when the expected number of days per calendar year with maximum hourly average

concentrations above 0.12 ppm is < 1, as determined by appendix H.
b. As of June 15, 2005 EPA revoked the 1-hour ozone standard in all areas except the fourteen 8-hour ozone

nonattainment Early Action Compact (EAC) Areas.
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Table 3.7-7 Allowable Increments for Prevention of Significant Deterioration of
Air Quality

Prevention of Significant Deterioration
Pollutant Averaging Increment

Time Class I Class II
jg/m3 ppm ppb jig/m 3 ppm ppb

Nitrogen
Dioxide Annual 2.5 0.0013 1.3 25 0.013 13
NO 2

Particulate 24-hour 8 30
Matter Annual 4 17
PMl0

Sulfur 3-hour 25 0.0096 9.6 512 0.1956 196
Dioxide 24-hour 5 0.0019 1.9 91 0.0348 35
SO 2 Annual 2 0.0008 0.8 20 0.0076 8
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Table 3.7-8 Reported Sources of Emissions near the Permit Area

Total Emission
Source Year CO NO, VOC SO 2  PM 2.5 PM1 0  (tons/yar

(tons/year)

AMOCO BAIROIL CO 2  1996 24.28 51.53 7.04 28.13 1.48 1.72 112.70
NORTHERN GAS -
BUNKER HILL 1996 5.99 26.34 18.14 50.47
COMPRESSION 60.99
STATION 1999 35.42 15.14 10.43
SINCLAIR OIL - 87.33
BAIROIL STATION 1996 87.33

1 1999 102.66 102.66
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Table 3.7-9 Reported Total Emissions near the Permit Area (Page 1 of 2) *

Name Facility ID Pollutant Emission (lbs/year)

NTIWY2595

COLORADO
INTERSTATE GAS - Formaldehyde 3,244
MUDDY GAP
COMPRESSION
STATION

SINCLAIR OIL- NTIWY2593 Ethylbenzene 154
BAIROIL STATION

Hexane 3,143

Naphthalene 21

Toluene 281

Xylenes (Mixed Isomers) 523

Total 4,122

AMOCO BAIROIL NTIWY20140 Acetaldehyde 0.0535
CO2

Arsenic Compounds (Inorganic Including Arsine) 0.0009

Benzene (Including Benzene From Gasoline) 0.184

Beryllium Compounds 0.0006

Cadmium Compounds 0.0006

Chromium Compounds 0.0006

Formaldehyde 0.0212

Lead Compounds 0.0018

Manganese Compounds 0.0013

Mercury Compounds 0.0006

Polycyclic Organic Matter as 7-PAH 0.0854

Total 0.351

NORTHERN GAS - NTIWY0071269 Acetaldehyde 11
BUNKER HILL
COMPRESSION Acrolein 10
STATION

Benzene (Including Benzene From Gasoline) 0.0081

Ethylbenzene 522

Formaldehyde 285

Hexane 111

Methanol 57

Naphthalene 1

Polycyclic Organic Matter as 7-PAH 0.0005

Toluene 1,118

Xylenes (Mixed Isomers) 8,173
Total 10288
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Table 3.7-9 Reported Total Emissions near the Permit Area (Page 2 of 2)

Name Facility ID Pollutant Emission (lbs/year)

BAIROIL #2
LANDFILL

NTIWYLF1132 1,1,2,2-Tetrachloroethane 3.75

1,4-Dichlorobenzene 0.621

Acrylonitrile 6.76

Benzene (Including Benzene From Gasoline) 17.4

Carbon Disulfide 0.888

Carbon Tetrachloride 0.0124

Carbonyl Sulfide 0.592

Chlorobenzene 0.566

Chloroform 0.0721

Ethyl Chloride (Chloroethane) 1.62

Ethylbenzene 9.85

Ethylene Dibromide (Dibromoethane) 0.0038

Ethylene Dichloride (1,2-Dichloroethane) 0.816

Ethylidene Dichloride (1,1 -Dichloroethane) 4.68

Hexane 11.4

Mercury Compounds 0.0012

Methyl Chloride (Chloromethane) 1.23

Methyl Chloroform (1,1,1-Trichloroethane) 1.29

Methyl Ethyl Ketone (2-Butanone) 10.3

Methyl Isobutyl Ketone (Hexone) 3.77

Methylene Chloride (Dichloromethane) 24.4

Propylene Dichloride (1,2-Dichloropropane) 0.409

Tetrachloroethylene (Perchloroethylene) 12.4

Toluene 306

Trichloroethylene 7.45

Vinyl Chloride 9.23

Vinylidene Chloride (1,1-Dichloroethylene) 0.39

Xylenes (Mixed Isomers) 25.8

Total 462
* Source: EPA, 2007b.
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Table 3.7-10 PM1 0 Concentrations at Lost Creek

WindLocation Date Speed Upwind Concentration Downwind Concentration
(mi/hr) Sample (jg/m3) Sample (jig/m3)

Northern 6/24/2006 10.1 LCAIR1O 9.3 LCAIR9 5.4
Central 6/26/2006 10.3 LCAIR13 10.5 LCAIR14 9.1
Southern 6/25/2006 n/a LCAIR1 1 8.0 LCAIR12 8.9
Central 2/7/2007 7.2 LCAIR16 4.7 LCAIR15 3.7
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Table 3.7-11 Analytical Results for Passive Radon and Gamma Sampling

Radon Gamma
pCi/l- Gamma millirems/

Location Period days millirems day
Q1 50.30 11.30 0.12

URPAil Q2 22.50 16.90 0.20
(Bairoil) 90.50 18.60 0.19

URPA7 Q1 147.60 33.00 0.34
(West
Boundary Q2 56.30 23.20 0.28
of LC) Q3 153.70 41.70 0.43

URPA8 Q1 258.40 13.60 0.14
(Southeast Q2 108.10 23.40 0.28
Boundary
of LC) Q3 203.10 38.20 0.39

URPA9 Q1 370.60 23.70 0.24
(North - Q2 67.50 18.00 0.21
CentralC) Q3 148.80 42.10 0.43

URPA10 Q1 201.70 24.40 0.25
(Northeast Q2 100.70 NA NA
boundary
of LC) Q3 173.20 50.40 0.52

URPA13 Q1 # 4
(South -
Central Q2 167.20 25.60 0.30
near
boundary Q3 146.80 24.80 0.26
of LC)
No data available for first quarter due to later sampler installation.

NA = sensor missing; a new undamaged sensor was installed for the next quarter.
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3.8 Noise

Background noise in the Permit Area is representative of a quiet rural area. In the

afternoon of June 13, 2007, field measurements of noise in the Permit Area were below

the instrument detection limit of 40 decibels. Thirty to 35 decibels is considered the

normal range for background noise in a quiet rural area, according to a government study

(Federal Interagency Committee on Urban Noise, 1980). There are no sensitive receptors

near the Permit Area. The closest residence is in Bairoil, about 15 miles northeast from

the Permit Area.
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3.9 Existing Historic and Cultural Resources

Historic and cultural resources in the region are scattered, in large part due to the low
population. Most sites are small and consist of artifacts typical to individuals or parties
traveling through the region for activities such as hunting. Historic immigration trails,

such as the Oregon Trail and Mormon Trail, extend east to west along routes which
generally parallel the Sweetwater River, which is near Jeffrey City about 25 miles north
of the Lost Creek Permit Area (Permit Area).

No Indian reservation lands are located within or near the Permit Area. The nearest
reservation - and the only reservation in Wyoming - is the Wind River Indian
Reservation, which is centered approximately 75 miles north-northwest of the project
area. No properties having religious and/or cultural significance to contemporary Native
Americans are known to exist within or near the Permit Area. However, formal
consultations with Native American groups about the Project will be conducted for
confirmation. Native American consultation is an agency-to-agency process that must be
initiated by the lead Federal agency.

The on-site historic and cultural resources were evaluated in detail in 2006
and 2007. Lost Creek ISR, LLC is requesting NRC confidentiality for this
evaluation; therefore the complete Section 3.9 has been submitted in a
separate volume (including text, figures, tables, and attachment).
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3.10 Visual/Scenic Resources

Visual resources consist of landforms, vegetation, rock and water features and cultural

modifications that create the visual character and sensitivity of landscapes. Important

visual resources are areas that have landscape qualities of unusual or intrinsic scenic

value and areas of human and cultural use that are valued for their visual settings.

Factors considered in evaluating the importance of visual resources include the following

(BLM, 1984).

"Visual quality" is defined as the overall visual impression or attractiveness of an area,

considering the variety, vividness, coherence, harmony or pattern of landscape features.

Visual quality is defined according to three levels: distinctive resources that are unique or

exemplary in quality; representative resources that are typical of the physiographic region

and commonly encountered; and indistinctive resources that are landscape or cultural

areas that either lack visual resource amenities or have been degraded.

"Visual sensitivity" is defined as a measure of an area's potential sensitivity to visual

change, considering types of viewers and viewer exposure. Visual sensitivity considers

viewer types and numbers, as well as viewing distance zones. Areas and associated

viewer types considered to be potentially sensitive to visual changes include: park,

recreation and wilderness study areas, major travel routes, and residential areas.

Distance zones also influence the potential impact of scenery changes on receptors.

Potentially sensitive view areas are discussed with respect to three distance zones:

foreground (within 0.5 mile), middle-ground (0.5 to 2.0 miles) and background (beyond
2.0 miles).

The BLM Visual Resource Inventory process consists of a scenic quality evaluation, a

sensitivity level analysis, and a delineation of distance zones. Together, these evaluations

are used to group areas into Visual Resource Management (VRM) classes, which provide

guidance for management decisions. Areas are classified on a four-level scale, with

Class I being the most protective of visual and scenic resources, and Class IV being the

least restrictive (BLM, 1984).

The objectives of each class are:

* Class 1: to preserve the existing character of the landscape. The class provides

for natural ecological changes. The level of change to the characteristic

landscape should be very low and must not attract attention.

* Class 11: to retain the existing character of the landscape. The level of visual

change should be low. Management activities may be seen, but should not attract

the attention of the casual observer.
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* Class III: to partially retain the existing character of the landscape. The level of

change to the characteristic landscape should be moderate. Management

activities may attract attention, but should not dominate the view of the casual

observer.
" Class IV: to provide for management activities that require major modification to

the existing character of the landscape. The level of change to the characteristic

landscape can be high.

3.10.1 Vi~suallScenic Quality

The study area for visual resources includes the Permit Area, access roads, and a two-

mile buffer area outside of the Permit Area. Beyond this distance, any changes to the

landscape would be in the background distance zone, and either unobtrusive or

imperceptible to viewers.

The Permit Area is characterized by low-relief, sagebrush-dominated plains, dissected by

small ephemeral drainage networks. The scenery is characteristic of surrounding areas in

the Great Divide Basin, though less visually appealing than many other locations. Few

intermittent meandering streams, creeks and associated riparian vegetation cross the open

steppe, providing localized visual diversity to the otherwise homogeneous landscapes.

More rugged mountainous landscapes can be seen in the background. Previous
modifications to the natural environment of the Permit Area include fencing, power lines,
and four-wheel drive roads. Drilling rigs can currently be seen in the Permit Area; and

these impacts are temporary. The site scenery is characterized by Figlures 3. 10-1 La, !2 L,

A, eý, f, a, Li), which are photographs taken from the center of the Permit Area, facing

eight compass directions. The scenic quality field inventory score according to BLM
methodology was seven out of a possible 32. The associated scenic quality classification

was "C", the lowest possible.

3.10.2 Visual/Scenic Sensitivity

Visually sensitive areas include: parks, recreation and natural areas; major travel routes;

and residential areas within two miles of the Permit Area. Potentially sensitive areas

located two miles or more from the Permit Area are not considered in this study since

beyond this distance the Project changes would be indistinct compared to the existing
conditions. The viewer groups and use areas described below are considered to be

moderately or highly sensitive to visual impacts when in the foreground or middle-

ground distance.
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No developed parks or recreation areas are located within the visual resources study area.

Travel routes in the visual resources study area include CR 63, CR 23N, and BLM 3215.

The Permit Area cannot be seen from any of these transportation corridors from

viewpoints within the visual resources study area. There are no residences within the

visual resources study area.

The Project is approximately 30 miles from the Ferris Mountain Wilderness Study Area,

but no Wilderness Areas or Areas of Critical Environmental Concern are located within
the visual resources study area. The Permit Area is within proximity of recreation areas,
but these activities, such as hiking, sight-seeing, antler collecting, OHV use, hunting, and

wild horse viewing are dispersed.

The Permit Area is not visually pristine or of special visual interest. The sole visually

sensitive receptors within the visual resources study area are a small number of dispersed

recreationists. The Permit Area has been designated VRM Class III by the BLM (BLM,
2004c; Rau, P. Recreation Specialist, BLM Rawlins Field Office. Personal

communication. 2007), and the Project would be compatible with this use.
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Figure 3. 10-l a View from center of Lost Creek Permit Area facing north
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Figure 3.10-1 b View from center of Lost Creek Permit Area facing northeast
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Figure 3. 10-i c View from center of Lost Creek Permit Area facing east
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Figure 3.10-1 d View from center of Lost Creek Permit Area facing southeast

July, 2007
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WFigure 3.10-i f View from center of Lost Creek Permit Area facing southwest
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Figure 3.10-1 h View from center of Lost Creek Permit Area facing northwest
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3.11 Socioeconomic Conditions

This section provides a description of the existing population and economy of the Permit

Area and nearby regions within 50 miles (80 kilometers [km]) of the Permit Area, which

includes the potentially affected communities of Rawlins, Sinclair, Bairoil, and other

outlying towns in Carbon and Sweetwater Counties, Wyoming.

3.11.1 Demographics

Table 3.11-1 presents the demographic information for Sweetwater and Carbon Counties

and Figure 3.11-1 shows the population centers within a 50-mile (80-km) radius from the
center of the Permit Area. The information for Jeffrey City is from the 2000 census, and
may not reflect the current condition. As seen in the figure, the Project is located in a

remote area in the Great Divide Basin, with Bairoil being the closest town to the Permit

Area. There are no population centers within two miles of the Permit Area.

Table 3.11-2 shows the population distribution by race for the environmental justice

analysis, which is discussed in detail in Section 4.11. Minority populations within the
study area, will not be disproportionately affected.

3.11.1.1 Sweetwater County

As shown in Table 3.11-1, the Sweetwater County population in 2000 was 37,613
people, down (-3.1 percent) from 38,823 in 1990. According to US Census Bureau
estimates, the population of Sweetwater County increased slightly (0.4 percent) between

2000 and 2004 (US Census Bureau, 2005a).

According to the 2000 Census, Sweetwater County had a population density of 3.6

people per square mile and 89.1 percent (33,512 people) of the population lived in urban

clusters. Of the 4,101 rural residents, only 416 (10.1 percent of rural residents, 1.1

percent of county residents) resided on farms. Bairoil is the community in Sweetwater

County nearest to the Permit Area.

In January 2006, the Sweetwater Economic Development Association (SWEDA)

estimated the population of several communities, including Bairoil and Wamnsutter, using
Pacific Power electrical hook-ups (SWEDA, 2006) in order to get a more accurate

estimate of the current population. For Bairoil, including incorporated and

unincorporated areas, the estimated population was 162 and 643 people, respectively,

based on 2.57 persons per household. Conversations with the Bairoil Mayor and Police

Chief indicate that the population is currently 97 people. Bairoil is an example of an oil
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W and gas boom-and-bust town. The population of Bairoil was estimated around 240

people in the 1980s and early 1990s. Subsequently, with the rise and fall of oil and gas

prices and the sale of oil properties to Merit Energy Company, many people have moved

from Bairoil. Amoco Production Company once required all employees who worked in

Bairoil to live in the town.

3.11.1.2 Carbon County

As shown in Table 3.11-1I, the Carbon County population declined by 6.1 percent

between 1990 and 2000. the Carbon County population declined by 6.1 percent between

1990 and 2000. The Wyoming census population estimates for 2005 show that Carbon

County continues to decline in population. However, recent economic activity related to
pipeline and construction projects has caused the transient population to grow. The

actual number of residents in Carbon County may be higher than the estimated 2005

population of 15,331 people.

Rawlins and Sinclair are the Carbon County communities that are most likely to be

affected by the Project. As summarized in Table 3.11 -1, growth in Rawlins is on the

upswing. The population of Rawlins has increased by 1.4 percent from 2000 to 2005 to a

population estimate of 8,658 people. The estimated 2005 population in Sinclair was 406

people. Population forecasts for Sweetwater and Carbon Counties are shown in Table

3.11-3.

3.11.2 Economic Trends and Characteristics

The economy in Carbon and Sweetwater Counties has historically depended on

industrialized activities, including mining, oil and gas development, power generation,
related services, and agricultural activity, including grazing and farmland. Recently, the

service and trade sectors have become increasingly important in providing services to the

growing population. Many of the service sector jobs are directly and indirectly

associated with oil and gas development. Employment growth has fluctuated in some

sectors of the economy since 1990 due to the recession from 2001 to 2003. However,

recent activity in the past two to three years shows significant increases in oil and gas

development and production, which will be reflected in the mining and service sectors.

3.11.2.1 Employment Sectors and Industry Income

In 2003, the mining sector employment (including oil and gas) was not disclosed for

Sweetwater County, but represented 1.9 percent of the 9,580-person workforce in Carbon

County. Besides retail trade, other important sectors in Sweetwater County included
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services (21 percent) and government (17 percent). In Carbon County, services

represented 28 percent, retail represented 12 percent and government represented 23
percent of the total employment. Many of the employment sectors have shown growth

during the 13-year period between 1990 and 2003 for the counties included within the

study area. Much of the increase in employment in the mining and service sectors has

been filled by workers who have moved into the area either from other parts of Wyoming

or from outside of the State of Wyoming. For every direct mining sector job created,
additional service jobs are also created. Jobs in the mining and related gas service sectors

are competing for workers in the lower paying jobs. Many government, retail, and other

service workers are leaving the lower paying jobs to work in the mining sector. All cities

and towns are having a hard time finding minimum-wage workers or workers for the

lower paying jobs, including police, sheriff, and public works departments (Allen, D.
Business Development Specialist, City of Rawlins. Personal communication. March,

2006).

Wyoming's mining and minerals sector contributes more to Gross State Product (GSP)
than any other sector of the economy (Coupal et al., 2003). Minerals (including oil and

gas) accounted for 23.7 percent of Wyoming's GSP, or over $4.5 billion in 2000, and

supported approximately 19,387 full-time wage earners, or 5.9 percent of Wyoming's

employment base (US Bureau of Economic Analysis, 200'3a). In 2000, government-led

industry income provided 23.4 percent of income, followed by services (20.0 percent),
retail trade (9.3 percent), construction (8.5 percent), and transportation, communication,
and public utilities (8.3 percent). In real terms, based on Year-2000 dollars, for the 20-

year period (1980 to 2000), the Wyoming industry income fell in farm, mining, oil and
gas, construction, transportation, communication, public utilities, wholesale trade, and

retail trade. The most industry-income growth occurred in non-farm agricultural services

(156.4 percent; 4.8 percent average annual growth) and government (27.5 percent; 1.2

percent average annual growth) (US Bureau of Economic Analysis, 2003a).

In 2004, figures were not available in the mining, utilities, and wholesale trade sectors for

Sweetwater County. The sectors contributing the most to the Sweetwater County

economy included government (13 percent), manufacturing (eight percent), construction

(seven percent), and retail trade, transportation, and warehousing (five percent). The only

sector showing a decline in income generation from 2001 to 2004 was manufacturing.

In 2004, Carbon County's income generated by the government sector led other

industries (20 percent of the total). Total mineral extractions provided three percent of

the industry income. Transportation and warehousing (six percent) and retail trade (four

percent) were also important sectors in income generation. Data from 2004 were not

available for construction and manufacturing, which generated substantial income in
2001. Over the three year study period (2001 through 2004), slight losses occurred in
total mining and transportation and warehousing.
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3.11.2.2 Labor

Both labor force and employment have increased in Sweetwater and Carbon Counties
from 1990 to 2004, as seen in Table 3.11-4. Labor force statistics reflect employment by
residence, unlike employment by sector statistics, which reflect employment by work

location. The State of Wyoming labor force increased from 236,043 to 284,538 laborers,
a 20.5 percent increase throughout the period (Wyoming Department of Employment,

Research, and Planning, 2005).

The labor force in Sweetwater County increased from 20,354 to 22,732 laborers, an 11.7
percent increase from 1990 to 2005. In recent years, the unemployment rate throughout

the region may have fluctuated due to seasonal employment. The months with highest

unemployment are typically December through March. The average annual

unemployment rate in 2005 in Sweetwater County was 3.0 percent, compared to 5.3
percent in 1990 and 4.0 percent in 2000.

From 1990 to 2004, Carbon County showed a decrease in the labor force (8,825 to 7,841
laborers) of 11 .2 percent compared to an I11 percent increase in Sweetwater County

(Table 3.11-4). The most recent unemployment rate in Carbon County was 4.0 percent

in 2005, compared to 5.2 percent in 1990 and 4.2 percent in 2000.

3.11.2.3 Personal Income

Income levels throughout the study area are diverse. The most recent estimate of per

capita personal income was $28,438 in Carbon County and $34,656 in Sweetwater

County in 2004. Median income in 2004 was $40,750 in Carbon County and $54,700 in
Sweetwater County. These numbers are fairly consistent with the economic base of the

area, which is mineral resource and agriculturally driven. The most recent poverty status

statistics are from 2003 census data. These data showed a poverty rate of 11. 8 percent in

Carbon County and 8.6 percent in Sweetwater County (US Census Bureau, 2003 a).

Since the economic base of the study area is largely rural -agriculture and resource-

extraction based, low income areas are dispersed within the study area.
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3.11.3 Other Resources

3.11.3.1 Housing

The existing housing situation is difficult to characterize quantitatively with any degree

of certainty since the status of the housing market and availability is changing constantly.
The effect on housing demand from the oil and gas industry has had a significant impact

on the availability and price of both owner-occupied and rental units. The housing

situation is a major issue for the two-county region. Lack of affordable housing has

contributed to social problems in the area and has created a transitory workforce that has
little invested in the local communities. Because some of the LC ISR, LLC employees

may reside in Casper, discussion of housing in Natrona County is included.

According to the Wyoming Housing Database Partnership (WHDP), there were seven out

of 298 total rental units available for rent in Carbon County in July 2006, 24 out of 1,290
rental units available for rent in Sweetwater County, and 49 out of 3,118 rental units

available for rent in Natrona County (WHDP, 2006). The vacancy rates were 2.4 percent

in Carbon County, 1.9 percent in Sweetwater County, and 1.6 percent in Natrona County.
The average rents are shown in Table 3.11-5 for Carbon, Sweetwater, and Natrona

Counties for 2005 and 2006 (WHDP, 2006). The average single-family sale price in
2005 was lowest in Carbon County ($96,200) and highest in Sweetwater County

($179,000). The average sales price in Natrona County was $156,281 (WHDP, 2006).

Some vacant units can be attributable to second-home growth in the State of Wyoming.

Sweetwater County

According to a November 4, 2005 Casper Star Tribune article, housing in Sweetwater
County is inadequate for the current demand for two reasons: 1) housing in the
Sweetwater County is not readily available; and 2) housing currently on the market is

expensive (Gearino, 2005). To help meet the demand for new housing, the SWEDA has

made housing development a priority for the county; it is anticipated that 500 new
housing units will be constructed in Sweetwater County by next year (Gearino, 2005).

Temporary housing resources in Wamsutter include three mobile home parks. One has
26 spaces, the second has 70 spaces, and the third has 52 spaces. Most of these parks

have units that are equipped to serve RVs. There has recently been a limited amount of

subdivision activity and housing construction in Wamsutter. A local developer/mobile
home park owner is in the process of applying for a permit to develop additional RV

spaces (BLM, 2006).
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Carbon County

According to the community Development Director for Rawlins, the housing market has
become exceedingly tight in the past year. Sales prices have escalated by 25 percent in

2006 with sales prices ranging from $200,000 to $390,000. Very few homes are in the
$100,000 to $130,000 range. Rawlins is proactively involved in bringing affordable

owner-occupied and rental housing to Rawlins. Rawlins is currently working on a project
with a developer to build 150 to 300 affordable units on a 50-acre parcel of infill land.

Other development projects are also being discussed for long-term residential,

commercial, and industrial development just outside of Rawlins (Allen, D. Business
Development Specialist, City of Rawlins. Personal communication. March, 2007).

Temporary lodging is also being built. Two new motels have been built in the past year

and two are slated for development in 2007. One-hundred-forty rooms have been added

to the total of approximately 700 existing rooms (19 motels and four RV parks). Motels
are at capacity, but with the two planned motels, temporary demand should be met. In

addition to the estimated 900 motel rooms, approximately 450 campsites are available for

RVs in the local area.

For longer-term housing, there are 18 mobile home parks with over 550 pads (Allen, D.
Business Development Specialist, City of Rawlins. Personal communication. March,

2007), about half of which were vacant during the fall of 2005. The 2000 census listed
285 units in two- to four-unit housing structures in Rawlins and 467 units in structures

with over five units (US Census Bureau, 2000b); there are rarely vacancies in these

housing types. Although Rawlins has some vacant single-family houses, most of the

affordable units are substandard and would require some rehabilitation to make them

attractive to buyers (BLM, 2006).

3.11.3.2 Public Facilities and Services

Bairoil and Wamsutter are the two nearest towns in Sweetwater County to the Permit

Area. Sweetwater County provides the typical county government services, including

county assessor, county attorney, county commissioners, treasurer, road and bridge,
engineering, planning, landfill, emergency management, health and human services,

sheriff, search and rescue, parks and recreation, museum, libraries, and community arts
center. Bairoil and Wamsutter provide similar municipal services, including
administration, public works, police, fire, and parks and recreation services. The landfill

is located in Wamsutter.

In Carbon County, the communities of Rawlins, Sinclair, and other outlying areas would

potentially be affected by the Project. Carbon County provides the typical county
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government services, including county assessor, county attorney, county commissioners,

treasurer, road and bridge, planning, emergency management, public health, and sheriff.

Law Enforcement and Fire Protection

The Carbon County Sheriff has an office and 74 jail beds in Rawlins, a substation in

Medicine Bow, a deputy in Baggs, and a part-time deputy in Saratoga. The sheriffs

office has 17 patrol officers, 23 detention deputies, seven full-time and three part-time
dispatchers, and 11 other employees. The sheriff covers a service area of 8,000 square
miles. The sheriffs department is adequately staffed and will possibly add a patrol

officer this year to handle the slight increase in calls caused by the increases in oil and

gas activity in the area (Colson, J. Sheriff, Carbon County Sheriffs Office. Personal

communication. March, 2007; Morris, M. Deputy Sheriff, Carbon County Sheriffs

Office. Personal communication. March, 2007). Rawlins has a police department with

one chief, two detectives, 12 patrol officers, and 19 additional staff employees. All law

enforcement offices have 911 emergency telephone services. Fire protection is provided

by Rawlins Fire Department, which has eight paid staff and 15 volunteers in the area.
The fire department has two fire stations, a training center, five engines, a wildland

engine, and a rescue truck.

Law enforcement near the Project Area is primarily provided by the Bairoil Police

Department, which consists of a police chief, one sergeant, and one part-time police

officer. The department provides law enforcement for Bairoil and the surrounding
unincorporated area of the Sweetwater County Sheriffs Department. This area is 165

square miles and extends 20 miles west and 15 miles south of Bairoil. Fire protection is

provided by the Bairoil Volunteer Fire Department, with a station in Bairoil.

Law enforcement in Wamsutter area is currently provided by the Sweetwater County

Sheriffs Department; a deputy patrols the town daily. Two Wyoming Highway Patrol

officers also live in Wamsutter. Wamsutter has positions for two part-time police

officers, but the positions are currently vacant; and the town has not been able to hire

officers for the positions (BLM, 2006). Emergency response services are provided by 15
volunteer emergency medical technicians (EMTs) operating one ambulance and ten

volunteer firefighters operating two fire trucks.

The volunteer fire and ambulance services provide coverage to surrounding oil and gas

operations, and both services may have difficulty responding to more than one

emergency at the same time. BP America recently provided a $68,000 grant toward the
purchase of a new ambulance; other energy and pipeline companies have also contributed

funds. Wamsutter has an ongoing effort to recruit new volunteers for both the fire and

ambulance service.
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Health Services

Medical services within Carbon County are provided by the Memorial Hospital in

Rawlins, a 35-bed acute care facility served by a 24-hour ambulance service. The hospital

has five physicians and 105 full-time equivalent employees. Rawlins also has a Public
Health Department, Senior Citizens Center, the South Central Wyoming Health Care and

Rehabilitation, Senior Citizens apartment complex, and various private health care

providers. No medical care is available in either Bairoil or Wamsutter. Sweetwater

County is served primarily by the Memorial Hospital of Sweetwater County in Rock

Springs, which has 99 beds. The study area is served by Memorial Hospital in Rawlins.

Education

Sweetwater School District Number One serves Wamsutter. Wamsutter has one

elementary school and one middle school with an enrollment of 42 students in the

elementary school and 15 students in the middle school (Desert Elementary School,
2007). Carbon County School District Number One provides educational services to the

Rawlins and Bairoil area. The total enrollment in the district is currently estimated at

1,727 students (2006). This enrollment has fluctuated over the years with a previous high

enrollment of 2,420 students in 1991 and 2,076 students in 1997. There are currently

three elementary schools in Rawlins, a middle school, and a high school. Bairoil and
Sinclair have elementary schools (Wyoming Department of Education, 2006). Bairoil

has one elementary school with five students. Rawlins has the Carbon County Higher

Education Center, which provides continued and extended education courses on-line.

Some school capacities are being met, and additional school capacity may be required if

economic activity in the area brings in more families.

Utilities

Rawlins provides water, sewer, landfill, and recycling services for its residents and

businesses. Rocky Mountain Power provides electric service to all areas, and KN Energy
provides natural gas to the community. The infrastructure in Rawlins has a capacity for

increased population, as well as commercial and industrial growth. Bairoil provides

water service for residents and businesses. The landfill is located in Wamsutter, but has a

transfer station in Bairoil.

Qwest is the local provider of telephone services. Long-distance carriers include ATT,

MCI, Sprint, and others. Digital switching and fiber-optic systems are available. Local
internet access is provided by Qwest and Bresnan.
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Other

Other services in Carbon County include a public library, senior services, daycares, and

recreation facilities, and services including a recreation center in Rawlins, golf courses,
parks, ball fields, bike trails, and an airport. Other community services in Wamnsutter

consist of a town attorney and engineer, library, recreation center, and city park.

Wamnsutter is developing a new library and has identified a variety of street and

infrastructure improvements (BLM, 2006). Although the transient drilling and field
development population in Wamnsutter can be substantial from time to time, their

demands on local government facilities and services have generally been minor

(Wyoming Business Council et al., 2002).

Transportation infrastructure is discussed in Section 3.2 of this report.

3.11.3.3 Taxes and Revenues

Financial resources of the study area refer to government revenue sources from local and

state taxes on the production of natural resources in Carbon and Sweetwater Counties.
These statistics are useful in helping to determine the financial impacts of industrial

development on the counties potentially affected. Both counties will directly benefit

from the increased tax base provided by the Project. Both counties also could be

financially impacted by secondary growth from residential development, increased retail

sales, and increased demands on public services and facilities.

The minerals industry accounts for a substantial share of revenues to the state and to local

governments in Wyoming. Produced minerals are classified as personal property, and

mineral producers pay two types of taxes: 1) the county property (ad valorem-gross

products) tax on production and 2) the state severance tax. Producers pay county

property (ad valorem) taxes on plants, refineries, mining and well head equipment,
pipelines, and other facilities used in the mineral production and transportation

operations. A severance tax is an excise tax imposed on the present and continued

privilege of removing, extracting, severing, or producing any mineral in Wyoming.

Severance taxes are distributed according to Wyoming Statute (WS) 39-14-801. The
Permanent Wyoming Mineral Trust Fund (PWMTF) is a fund that holds 25 percent of all

severance taxes currently received by the State of Wyoming, functioning like a savings

account. The fund balance was $4.5 billion in December 2006 (Wyoming State

Treasurer's Office, 2006).

Local and state government fiscal conditions that would be affected by development of

the Project include: ad valorem property tax revenues of Sweetwater and Carbon

Counties, Sweetwater County School District Number One, and certain special districts;
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sales and use tax revenues of the state, county, and municipalities; state severance taxes;

and state gross products tax.

Both Sweetwater and Carbon Counties show an increase in valuation from natural

resources development (Coupal et al., 2003). It is believed that mineral revenues will

continue to rise and that gas production, particularly, will drive future revenues higher for

the foreseeable future. Wyoming Department of Revenue reports indicate that in 2002,
natural gas production contributed the greatest proportion of taxable value to the state

(34.8 percent), followed by residential land and improvements (18.5 percent), mining

production (15.9 percent), and oil production (9.7 percent). In 2004, natural gas

production continued to contribute the greatest proportion of taxable value to the state

(38.5 percent), again followed by residential land and improvements (17.8 percent),

mining production (15.4 percent), and oil production (9.1 percent).
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Table 3.11-1 Demographic Information

Population Change in Population Projected Population
Location (Percent)

1990 2,3 20003 2005 1,4,5 1990 to 2000 to 2010 678 2015 6,7, 20206,7,
2000 2005

USus 248,709 281,421 296,410 13.2 4.3 308,935 322,365 335,804(thousands)

Wyoming 453,588 493,782 509,294 8.9 2.6 519,595 529,352 533,534
Sweetwater 38,823 37,613 37,975 - 3.1 0.4 41,620 42,810 43,990
County__ __

Bairoil 228 97 96 -57.5 0 106 109 112
Wamsutter NA 261 265 NA 1.5 291 300 308
Carbon 16,659 15,639 15,331 -6.1 -2.0 15,730 15,590 15,440
County
Rawlins 9,380 8,538 8,658 -9.0 1.4 8,912 8,833 8,748
Sinclair 500 423 406 -15.4 -4.0 421 417 413
Other
Casper 46,765 49,644 51,738 6.2 4.2 53,903 56,107 58,369

1NA = Not available
2 (Wyoming Department of Administration and Information (WDAI), 2000)
3 (WDAI, 2001)
4 (Census Bureau (US), 2005a)
5 (Census Bureau (US), 2005b)
6 (Census Bureau (US), 2005c)

(WDAI, 2004)
8 (WDAI, 2006)
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Table 3.11-2 Population Distribution *

Minority Group Carbon County Sweetwater County

Persons Below Poverty Level(2005) 1,808 3,266

Percent Below Poverty (2003) 11.8 percent 8.6 percent

White (2004) 96.3 percent 95.7 percent

Black (2004) 1.0 percent 1.0 percent

_ American Indian (2004) 1.2 percent 1.1 percent

z Asian (2004) 0.9 percent 0.9 percent

Native Hawaiian or PacificIlne(20)0.0 percent 0.1 percentIslander (2004)

Other Race (2004) 0.5 percent 1.3 percent

. Hispanic Origin (of any race) 13.0
5 (2004) percen

(Census Bureau (US), 2000a)Does not equal 100 percent due to rounding errors
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Table 3.11-3 Population Forecasts for the Study Area *

Percent

2007 2010 2015 2020 change
2007 to

2020
SweetwaterSoeett 39,540 41,620 42,810 43,990 0.82
County

Bairoil 101 106 109 112 0.79

Wamsutter 277 291 300 308 0.82

Carbon

County 15,450 15,730 15,590 15,440 - .005

Rawlins 8,754 8,912 8,833 8,748 - .005

Sinclair 413 421 417 413 0
* (Wyoming Department of Administration and Information, 2006)
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Table 3.11-4 Labor Force Statistics *

Location/Year Labor Employment Unemployment Unemployment Rate
Force (percent)

Carbon County
1990 8,825 8,366 459 5.2
2000 8,094 7,757 337 4.2
2005 7,841 7,530 311 4.0

Sweetwater
County

1990 20,354 19,281 1,073 5.3
2000 20,714 19,890 824 4.0
2005 22,732 22,044 688 3.0

* (Wyoming Department of Employment, Research and Planning, 2006)
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Table 3.11-5 Average Rental Rates *

Apartments 1 Mobile Home Lot 2 House 3 Mobile Home'
County Percent Percent Percent Percent2005 2006 2005 2006 2005 2006 2005 2006 Cag

Change Change Change Change
Carbon $507 $619 22.2 $128 $138 7.8 $546 $625 14.5 $396 $564 42.3
Sweetwater $512 $684 33.6 $214 $238 11.2 $673 $816 21.1 $594 $669 12.7
Natrona $441 $508 15.2 $189 $203 12.5 $719 $767 6.7 $527 $581 10.2
Statewide $504 $549 8.9 $203 $210 3.5 $693 $748 8.0 $505 $547 8.4
Average I I I
* (Wyoming Housing Database Partnership, 2006)

Two-bedroom, unfurnished, excluding gas and electric.

2 Single-wide, including water.

3 Two or three-bedroom, single family, excluding gas and electric.
4 This price reflects total monthly rental expense, including lot rent.
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3.12 Background Radiological Characteristics

A baseline radiological survey was performed within the Permit Area to establish and

document the pre-operation radiological environment. The primary goals were to: detect

surface areas having anomalously high radiological activity; establish preliminary surface

background radiological levels in water resources; and provide source data for MILDOS

radiation dispersion and dose calculation modeling.

To detect areas of anomalously high radiological activity, sodium iodide (Nal) detectors

linked to data loggers and a GPS were used to take hundreds of thousands of gamma

measurements throughout the Permit Area. These measurements were correlated with

radiation levels in soil samples, and with gamma levels measured by High-Pressure

Ionization Chambers (HPICs). Radiological analysis was completed on quarterly

groundwater and stormwater samples; and the results are presented in Section 3.5 of this

report. Passive air samplers were used to measure natural gamma and Rn-222 at multiple

locations within and outside of the Permit Area; and these results are presented in Section

3.7.2 of this report.

The Project will not directly produce particulate emissions because the end-product is

yellowcake slurry. Therefore, there will be no radiological impact on vegetation; and

baseline characterization of vegetation radiological characteristics was not conducted.

Because there is no perennial surface water in the Permit Area, sediment sampling was

not conducted.

3.12.1 Background Gamma Radiation Survey and Soils
Sampling

Baseline environmental studies in the Permit Area began in January 2006. As part of the

overall baseline study, a radiological baseline survey of naturally occurring gamma

exposure rates and soil radionuclide concentrations was performed. Radiological

baseline surveys in the Permit Area began in late August 2006.

Basic guidance for radiological baseline surveys at uranium recovery sites can be found

in Regulatory Guide 4.14 (NRC, 1980a). This regulatory guide, intended for

conventional uranium mill recovery facilities, includes a pre-operational radial gamma

survey design that covers a maximum area of 1,750 acres with up to 80 individual gamma

exposure rate measurements. The recommended sampling design calls for a higher

density of measurements near the mill location, and more dispersed measurements in a

radial pattern at greater distances from the mill location.
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Although Regulatory Guide 4.14 does not address special considerations associated with

uranium ISR sites, NRC and WDEQ LQD (WDEQ-LQD, 2007) currently recommend

following Regulatory Guide 4.14 for conducting radiological baseline surveys of ISR

uranium projects. Consistent with ISR permit application guidelines described in
Regulatory Guide 3.46 (NRC, 1982) and NUREG-1569 (NRC, 2003), as well as with
decommissioning considerations outlined in MARSSIM, the Multi-Agency Radiation

Survey and Site Investigation Manual (NRC, 2000), Tetra Tech proposed using state-of-
the-art GPS-based scanning technologies capable of providing uniform, high-density

gamma measurements across very large areas. This scanning system can be mounted in
various configurations including in backpacks, OHVs, or trucks, and has been used in the

US and abroad for remedial support at multiple uranium mill site decommissioning
projects as well as for other site characterization applications,

During a site visit at the beginning of gamma survey activities (August 30, 2006),
discussions between Tetra Tech; LC ISR, LLC; AATA International, Inc.; and NRC

resulted in a general consensus that using an OHV-mounted version of this scanning
system for baseline radiological surveys would meet or exceed minimum guidelines

outlined in Regulatory Guide 4.14 and would provide more detailed information on
baseline radiological conditions in the Permit Area.

3.12.1.1 Methods

The background radiation survey of the Permit Area consisted of a number of methods
including high density gamma scanning with Sodium Iodide (Nal) detectors,

measurements with a HPIC, and soil sampling as described below.

Gamma Surveys and Mapping

Although various GPS-based scanning system configurations used previously by Tetra
Tech were well developed and extensively field tested prior to the Project, unique aspects

and challenges of scanning the Permit Area presented the need for different vehicles and

mounting systems. Given the rugged terrain, sagebrush vegetation and the large Permit
Area, two-seater OHVs with roll-bar cages and conventional driver control systems with

steering wheel, and gas and brake pedals were best suited for the Project. The OHV

models selected were Yamaha Rhinos. Equipped with extra-wide tires, these Rhino

OHVs were well suited to safely negotiate the Permit Area while minimizing

environmental impacts.

Roll-bar cages on the Rhino OHVs addressed safety considerations and provided a

support system for adjustable outriggers. Three Ludlum 44-10 Nal gamma detectors and

paired GPS receivers were mounted on the outriggers of each OHV (Figure 3.12-1). The

Lost Creek Project
NRC Environmental Report
October 2007

3.12-2



detectors were coupled to Ludlum 2350 rate meters housed in a cooler carried in the
OHIV cargo bed. Simultaneous GPS and gamma exposure rate data were recorded using
an onboard personal computer (PC) with data acquisition software developed by Tetra

Tech.

After several days of field testing, site scanning, and mounting system modifications, a
final system design was achieved that proved stable, reliable, and practical for the terrain.
The final system configuration was about ten-foot spacing between detectors (measured
perpendicular to the direction of travel), with each detector positioned 4.5 feet above the

ground surface. A three-foot detector height is generally accepted, but not mandated, by
NRC. This height was impractical in the Permit Area given the tall brush, ravines, and
fence gate crossings. A detector height of 4.5 feet was the lowest practical height for the
system under the conditions. Experimental measurements were later performed to
statistically quantify any measurement difference between the three-foot and 4.5-foot
detector heights.

Based on previous experiments conducted under similar scanning geometries, lateral
detector response to significantly elevated planar (non-point) gamma sources at the
ground surface is about five feet, giving each detector an estimated "field of view" of
about ten feet in diameter at the ground surface. This does not imply that a system
detector can pick up readings from a small point source five feet away, but does suggest
that scattered photons from larger elevated source areas (e.g., 1,076 square feet or 100
square meters [in2 ]) are likely to be detected at that distance. Within this conceptual
framework, the scanning track width for each vehicle's scanning system is estimated to
be about 30 feet across, perpendicular to the direction of travel. The vehicle speed while
scanning ranged between two and eight mph, depending on the roughness of the terrain,
with an average speed of four to five mph.

Data were downloaded daily into a Project database and mapped using Gamma Viewer
software (Tetra Tech Inc., 2006). In addition to daily quality control (QC) measurements
used to evaluate instrument performance and insure data quality (discussed later), daily
scan results were evaluated in terms of general agreement between onboard detectors to
help identify any problems, that may have occurred during data acquisition throughout the
day. Evaluation of updated gamma maps each day also helped in planning the next day's
scanning activities.

Initial results indicated that spatial variability in gamma exposure rates across the Permit
Area was higher than expected. In areas near orebodies or proposed operational

facilities, attempts were made to achieve scanning coverage close to 100 percent. After
assessment of initial scanning results for these areas, a distance of 15 to 30 feet between
the adjacent detectors in both vehicles was deemed practical and sufficient to resolve
smaller-scale variability in the areas targeted for higher-density scanning coverage. This
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vehicle spacing provided an estimated effective ground scan coverage of 75 to 90

percent. In other portions of the Permit Area, five to ten percent was the initial target

coverage, though practical considerations such as safety, terrain, and natural obstructions

often dictated actual distances maintained between vehicles. For most areas of the Permit

Area, a target distance of 300 feet between vehicles was a conservative goal employed

during scanning, as this provides an estimated scan coverage of about 15 percent.

Cross-calibration between Nal Detectors and the HPIC

Gamma exposure rates measured by Nal detectors are only relative measurements, as

response characteristics of Nal detectors are energy dependent. True gamma exposure

rates are best measured with an energy independent system such as an HPIC. Depending

on the radiological characteristics of a given site, Nal detectors can have measurement

values significantly higher than corresponding HPIC measurement values. Nal systems

are useful for ISR sites; because they can quickly and effectively demonstrate relative

differences between pre- and post-ISR gamma exposure rate conditions. Unless the exact

same equipment is used for both surveys; however, it is necessary to normalize the data

to a common basis of comparison. This is the purpose of performing Nal/iPIC cross-

calibration measurements. Cross-calibration insures that the results of future gamma

scans, which are likely to use different detectors (and perhaps different detector models

or technologies), can be meaningfully compared against the results of the pre-ISR

baseline gamma surveys.

To perform Nal/HPIC cross-calibrations, static measurements were taken at various

discrete locations covering a range of exposure rates representative of the Permit Area.

Many locations were selectively chosen to be at or near earlier soil sampling grids for

verification purposes. At each cross-calibration measurement location, ten to 20

individual HPIC readings were recorded and averaged. The center of the HPIC is

positioned about three feet above the ground surface. A pin flag was pushed into the

ground directly below the center of the HPIC to mark the exact spot for subsequent Nal

measurements. The OHVs were then systematically positioned, such that each Nal

detector was located directly above the pin flag, when taking measurements. For each

Nal detector, 20 individual Nal readings at both three-foot and 4.5-foot detector heights

were automatically collected and averaged using a special data acquisition software

program. Mean values were recorded.

Soil Sampling and Gamma Correlation Grids

Regulatory Guide 4.14 specifies that baseline soil sampling be conducted in a radial

pattern originating at the center of the milling area, with samples collected at 984-foot

(300-meter) intervals in eight compass directions. At the time of this portion of baseline

survey activities, the exact location and types of ISR processing facilities to be employed

Lost Creek Project
NRC Environmental Report
October 2007

3.12-4



were uncertain. This, coupled with the expected high density of gamma survey
information, resulted in a decision to initially focus on developing a correlation between
soil Ra-226 concentrations and gamma exposure rates. Depending on the statistical
strength of any such relationship, the resulting correlation can be used to infer
approximate Ra-226 concentrations across the Permit Area based on the gamma survey
results.

Other radiological soil sample analyses were also conducted per Regulatory Guide 4.14
recommendations. Those recommendations indicate that, in addition to Ra-226 analysis
for all soil samples, ten percent of samples should be analyzed for natural uranium (U-

nat), thorium-230 (Th-230), and lead-210 (Pb-210). In this case, all tencorrelation grid
samples were analyzed for these additional radionuclides, providing a reasonably
representative characterization across the Permit Area.

Soil sampling was conducted as composite sampling over 33-by-33 foot (ten-by-ten
meter) grids. Within each grid, ten soil sub-samples were collected to a depth of six
inches (15 centimeters) then composited into a single sample. GPS coordinates were
taken at the center of each sampling grid and recorded. Samples were sent to Energy
Laboratories Incorporated (ELI) in Casper, Wyoming for analysis of Ra-226 and other
select radionuclide concentrations, as stated above. Samples were dried, crushed, and
thoroughly homogenized prior to analysis to insure a representative average radionuclide
concentration over each 1,076 square foot (100 in 2 ) grid. For high-purity germanium
(HPGe) gamma spectroscopy analyses (method E901.1), samples were first canned,
sealed, and held 21 days prior to counting to allow sufficient ingrowth of radon and short-
lived progeny. Separate aliquots of homogenized samples were used for analyses
requiring wet radiochemistry methods.

Each 1,076 square foot (100 in 2) soil sampling grid was also scanned to determine the
average gamma exposure rate over the same area, following methods described in
Johnson et al. (2006). A diagram depicting the sampling design for correlation grid
measurements is shown in Figure 3.12-2.

This Project does not include a yellowcake dryer in the Permit Area. As such, the

correlation soil samples and related estimates of Ra-226 concentrations across the Permit
Area (discussed later), along with the other recommended radiological parameters at
representative correlation grid locations, provides sufficient information on baseline soil
radionuclide concentrations for the proposed operations which are described in Section
1.2 of this report.
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3.12.1.2 Data Quality Assurance and Quality Control

Sources of gamma measurement uncertainty include instrument variability, spatial
variability in gamma exposure rates (differences in readings due to small differences in
the measurement location or geometry), and temporal variability in gamma exposure
rates (differences over time due to changes in soil moisture, barometric pressure, etc. that
can affect ambient radon levels and/or photon attenuation characteristics of the soil
profile).

Data quality assurance (QA) and QC issues for the radiological surveys in the Permit
Area are addressed in various ways. In general, QA includes qualitative factors that
provide confidence in the results, while QC includes quantitative evidence that supports
the accuracy and precision of results.

Data QA factors for this project include the following.

* The investigators have extensive qualifications and over 100 years worth of

combined experience for performing radiological measurements and site
assessments (curriculum vitaes [CVs] provided in Attachment 3.12-1).

• Scanning system methodologies and technology are published in peer-reviewed
radiation protection and measurement research publications (Johnson et al., 2006;
Meyer et al. 2005a; Meyer et al. 2005b; Whicker et al., 2006).

" All Nal and HPIC gamma detectors were calibrated by the manufacturer within
one year prior to use on the Project (calibration certificates are provided in
Attachment 3.12-1).

* Chain-of-custody protocols were followed for soil sampling and contract
laboratory analyses (relevant forms are provided in Attachment 3.12-1).

* Soil samples were analyzed by ELI. ELI is certified by EPA as well as by seven
different states, including Wyoming. The laboratory follows chain-of-custody
protocols, uses certified standards of the National Institute of Standards and
Technology (NIST) for instrument calibrations, and performs measurements on
EPA or other certified reference material standards with each set of client
samples to provide information on measurement accuracy.

A detailed field log book of daily activities was maintained and is provided in
Attachment 3.12-2.

Quantification of data QC for the Project included the following:

* Daily QC measurements were performed for each Nal detector used in gamma
scanning; and results were plotted on system instrument control charts.
Background as well as cesium-137 (Cs-137) check-source QC measurements
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were taken each day. Detectors performed within acceptable limits throughout
the Project (instrument control charts are provided in Attachment 3.12-2).

* Daily scan results for each vehicle were reviewed for consistency along track

paths for all onboard detectors. Obvious inconsistencies prompted further
investigation. On the few occasions where this occurred, technical problems
were discovered and the affected data were removed from the Project database.
Affected scanning systems were not used again until technical problems were
resolved.

* Nal detectors were cross-calibrated in the field at each site against an HPIC.
Results were consistent with cross-calibrations at other uranium sites as well as
with the literature in terms of the energy dependence of Nal detectors (Ludlum,
2006; Schiager, 1972).

* One or more days at the Permit Area were used for re-scans of areas previously
scanned. As part of this effort, certain higher activity locations of particular
interest were targeted for static or mobile re-scanning measurements. Re-

scanning demonstrated that measurements were reproducible, generally showing
good agreement with the original scans.

. ELI performs duplicate analyses on ten percent of all samples to provide
information on measurement variability. The results of all duplicate sample
analyses, blanks, laboratory control samples, and sample matrix spikes were
within acceptable QC limits, as reported in the ELI QA/QC Summary Report
(provided in Attachment 3.12-2).

3.12.1.3 Results

Baseline Gamma Survey

The gamma survey results in the Permit Area are shown in Figure 3.12-3. There is an

unexpected degree of variability in gamma exposure rates at the Permit Area. Even
within regions of five-to-ten-percent scanning coverage, localized trends or "pockets" of
higher gamma activity are evident across the Permit Area. The area of higher-density
scanning covers an approximate region of primary subsurface ore deposits and is a
probable area of future operational facilities. The smaller bordered area to the south of
that region was an additional Permit Area added after initial survey activities had

commenced.

Some areas with slightly elevated background radiation occurred near Permit Area
boundaries. Commonly, there was no visible evidence of certain landscape features in
these areas that might help explain such findings (e.g., exposed bedrock outcrops or
unusual soil layers). Subsequent correlation sampling, re-scanning, and IPIC cross-
calibration activities were selectively conducted along some of these boundary areas.
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Those investigations generally confirmed the original readings (Figures 3.12-4 and 3.12-
5). The evidence indicates that some portions of Permit Area boundaries fall on areas
where natural terrestrial radioactivity is slightly elevated at the soil surface.

Baseline Soil Sampling

Soil sampling was conducted in a roughly radial pattern with the origin located near a
potential general area of operational facilities. Sample locations were generally selected
to try and cover the range of gamma values found across the Permit Area rather than to
employ a rigidly fixed spatial pattern. Overlays of soil sampling locations and baseline
gamma survey results are shown in Figure 3.12-6. The soil sampling results represent
the mean Ra-226 concentrations of the 1,076 square foot (100-mr2) sampling grids; and
concentric circles have been added to illustrate the approximate radial pattern of the
sampling locations.

A general relationship between gamma exposure rates and Ra-226 concentrations at the
soil surface is visually apparent in Figure 3.12-6. Statistical analysis demonstrated a
significant linear relationship (Figure 3.12-7) between the mean Ra-226 soil
concentration and the mean gamma exposure rate across all of the sampling grids (Table
3.12-1). In general, uranium and Ra-226 in these soils do not appear to be in equilibrium
(Figure 3.12-8). On average, the uranium concentration was less than 45 percent of the
Ra-226 concentration, suggesting a considerable degree of uranium mobility in the
surface soil environments in the Permit Area.

HPIC / Nal Cross-Calibration

The results of the cross-calibration between the HPIC and Nal detectors positioned at
both three-foot and 4.5-foot detector heights are shown in Figure 3.12-9. Regression
coefficients for both curves are similar to those measured by Tetra Tech at other uranium
recovery sites and to other reported values (Ludlum, 2006; Schiager, 1972). Initial OHV
scanning at the Permit Area was conducted with the detectors set three feet above the
ground surface until problems with the detector clearance necessitated a change to 4.5
feet. All areas scanned at three-foot detector heights are shown in Figure 3.12-10.

Numerical differences between the three-foot and 4.5-foot Nal detector height readings
are shown in Table 3.12-2. The relationship between the two detector heights is shown
in Figure 3.12-11. For measured gamma values less than 25 microRoentgens per hour
(gR/hr), there was no evidence that readings from the two detector heights were different.
For areas with measured values greater than 25 gR/hr, the difference is proportional to
the magnitude of exposure rate being measured.
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Three-Foot HPIC Equivalent Gamma Exposure Rate Mapping

All final gamma survey data presented have been normalized to a three-foot HPIC

equivalent to create a uniform final gamma baseline survey dataset of the Permit Area.

The appropriate regressions from Figure 3.12-9 were used for the data conversions.

A final map of official results, showing Permit Area boundaries and the three-foot IPIC

equivalent gamma exposure rate data, is presented in Figure 3.12-12, with an E-sized

version included in Attachment 3.12-3. Note that the legend scale increments in Figure

3.12-12 differ from the maps in previous figures because the raw Nal scan data have been

normalized to an HPIC equivalent.

A kriging program in ArcGIS was used to develop continuous estimates of three-foot-

HPIC-equivalent gamma exposure rates throughout the Permit Area. Kriging is a

geostatistical interpolation procedure that fits a mathematical function to a specified

number of nearest points within a defined radius to determine an output value for each

location. A given "location" is represented by a cell of specified dimensions that may or

may not include any measured data points. Values closer to the cell are given more

weight than values further away; and distances, directions, and overall variability in the

data set are all considered in the predictive semivariogram model. The input parameters

used for this application were as follows.

* cell size: ten feet by ten feet;

* maximum search radius: 350 feet;

" semivariogram model: exponential; and

" number of nearest data points: ten.

A map of the estimated three-foot-HiPIC-equivalent gamma exposure rates throughout the

Permit Area is presented in Figure 3.12-12, with a larger version included in

Attachment 3.12-3. Note that for the central area of the highest-density scan coverage

shown in Figure 3.12-12, there is an apparent difference in distribution between the scan

track data and the corresponding kriged region in Figure 3.12-13. This is because the

scan data symbol sizes in Figure 3.12-12 have been somewhat enlarged for illustrative

purposes, and higher values prevail where adjacent data symbols overlap. In such cases,

the kriged map is believed to provide a more accurate representation of the actual

distribution. The larger version of Figure 3.12-12 (Attachment 3.12-3) or the raw

electronic dataset (Attachment 3.12-4) should be used to identify values at individual

locations.
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Soil Ra-226 Concentration Mapping

Using the Nal /HPIC cross-calibration results, along with the gammaiRa-226 correlation

data, raw Nal scan data were also converted into estimates of soil Ra-226 concentrations.

The regression associated with the Lost Creek data shown in Figure 3.12-14 was used for

this conversion. Also shown in Figure 3.12-14 is another correlation developed for the

nearby Lost Soldier study area that shares similar geophysical and geochemical soil

characteristics. One data point for the Lost Creek correlation appears to be a mild outlier

that increases the slope of the regression relative to that of the Lost Soldier site. Without

this data point, the two regressions are nearly identical, suggesting that the basic

relationship between the gamma reading and the Ra-226 concentration is reasonably

consistent in this region of Wyoming.

Using the regression for the Lost Creek data shown in Figure 3.12-14, kriging was

performed to produce continuous estimates of soil Ra-226 concentrations across the

Permit Area as shown in Figure 3.12-15, with an E-sized version included in

Attachment 3.12-3.

QC measurements performed each day at the field staging area indicated that instrument
variability for background readings was generally on the order of plus or minus one

gtRhr (based on the standard deviations of 20 successive readings). OHVs were parked

overnight in the same general locations; but the exact location of detectors for daily QC
measurements varied by five to ten meters. Day-to-day variability in background QC

measurements at the field staging area thus provides an indication of respective small-

scale spatial variability, as well as temporal variability over successive days. Based on

the instrument control charts, these sources of variability approached plus or minus three

gR/hr. Thus, the total amount of potential uncertainty in measurements at the staging

area approached plus or minus four jiR/hr. The staging area had measured background

gamma readings in the range of 17 to 27 gjRhr, which is at the lower end of the range of

values found in the Permit Area. In areas of higher gamma exposure rates, the degree of

uncertainty in measurements may be higher.
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Figure 3.12-1 Scanning System Equipment and Configuration Used at the Lost Creek Site

September, 2006



Figure 3.12-2 Correlation Grid Sampling Design
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Figure 3.12-7: Ra-226 Soil Concentration and Gamma Exposure Rate Correlation
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Figure 3.12-8: Ra-226 and Uranium Soil Concentration Correlation

Lost Creek Soil Samples

0

C.

0

0

E

,..

10

9

8

7

6

5

4

3

2

1

0

y= 1.18x - 4.17

R2 = 0.73

0 1
1
2

I I I 1 1

3 4 5 6 7

Ra-226 Concentration (pCi/g)

8
8

9
9

I
10



Figure 3.12-9: Calibration Curves for HPIC versus Nal Detectors
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Figure 3.12-11: Three-Foot and 4.5-Foot Nal Detector Height Readings Correlation

Lost Creek: 3' vs 4.5' Nal Relationship
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Figure 3.12-14: Regression Used to Predict Soil Ra-226 Concentrations
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Table 3.12-1 Soil Sampling and Correlation Grid Results

Sample Latitude Longitude Mean Ra-226 Uranium Uranium Mean Th-230 Mean Pb-210 Mean
ID dd North dd West Ra-226 Precision (mg/kg) (pCi/g) Th-230 Precision Pb-210 Precision Gamma

(pCi/g) (±pCi/g) (pCi/g) (±pCi/g) (pCi/g) (+pCi/g) Exposure
Rate
(p!R/hr)

LC-1 42.14155 107.88055 8.8 1.4 12.9 8.7 2.1 0.6 4.9 0.5 31.6
LC-2 42.11874 107.88639 4.1 1.i 2.9 2.0 1.0 0.4 0.6 0.1 23.4
LC-3 42.10628 107.87012 6.7 1.5 3.9 2.6 1.9 0.6 1.1 0.2 29.4
LC-4 42.11892 107.86263 5.9 1.1 4.4 3.0 0.8 0.4 0.4 0.2 28.6
LC-5 42.13146 107.87123 4.2 1.1 1.7 1.1 0.3 0.3 0 - 23.2
LC-6 42.14215 107.85717 7.7 1.3 5.0 3.4 0.7 0.4 0.4 0.2 34.6
LC-7 42.13118 107.85932 7.8 1.2 6.5 4.4 1.5 0.5 0.4 0.1 33.4
LC-8 42.13024 107.85688 5.7 1.1 2.9 1.9 0.6 0.4 1.0 0.2 26.9
LC-9 42.13038 107.84396 4.6 1.1 1.6 1.1 0.4 0.3 0 - 24.4
LC-10 42.13951 107.82803 4.7 1.1 1.7 1.1 0 - 0 - 24.4
LC-10 Duplicate Analysis 4.8 1.1 - - -

Lost Creek Project
NRC Environmental Report
October 2007



0 Table 3.12-2 Gamma Exposure Rate Differences of Two Nal Detector Heights

Three-Foot Corresponding Difference Between the Three-Foot
Nal Exposure Predicted 4.5-Foot and 4.5-Foot NaI Exposure Rates

Rate NaI Exposure Rate
(pR/hr) (pR/hr) (QR/hr) (Percent)

25 24.9 0.10 0.4
30. 29.0 1.0 3.3
35 33.1 1.9 5.4
40 37.2 2.8 7.0
45 41.3 3.7 8.2
50 45.4 4.6 9.2
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Highlands former uranium mill site (Wyoming) and the Felder Ray Point former uranium mill
site (Texas). Co-editor and author of 900-page graduate textbook, "Radiological Assessment, A
Textbook on Environmental Risk Analysis". MFG project leader on National Institutes of
Occupational Safety and Health Atomic Energy Worker Compensation Project. Performing
radiation measurements, human health risk and regulatory assessments of various facilities,
including scanning, sampling and analysis. License-related assistance for uranium and related
mine/mill facilities in western U.S. ASTM environmental site assessment professional.
Environmental Impact Statement and related support. Accreditation Board on Engineering
Technology, Health Physics Society university program evaluator. National Council on
Radiation Protection and Measurements committee on radioactive metals recycling. Guest
lecturer at Colorado State University.

Keystone Scientific, Inc.
President, Fort Collins, Colorado (1992-5/2000)

Performed radiation and chemical dose evaluation/reconstruction analyses at weapons complex
facilities as a private consultant to the Centers for Disease Control and Prevention. Included
research at Idaho National Engineering and Environment Laboratory, and the Savannah River
Site near Aiken, South Carolina. Performed similar research for the Colorado Department of

40 Public Health and Environment at the Rocky Flats Environmental Technology Site (Rocky Flats



Plant) near Denver, Colorado. Primary project-related public speaker at numerous risk-related
meetings in South Carolina, Georgia and Colorado. Uranium mill tailings facility radiation
protection licensing, environmental transport modeling and procedures development. NCRP
committee member. Member, National Academy of Sciences Board on Radioactive Waste
Management. Invited graduate school lecturer at Colorado State University.

Chem-Nuclear Systems, Inc.
Vice President, Harrisburg, Pennsylvania (1990-1992)

Responsible for initiation and management of a contract with the Commonwealth of
Pennsylvania to site, design, construct, and operate a low-level radioactive waste facility. On-site
reviews of all power reactor operations in the Compact region. Located and staffed a new office
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Member, U.S. Environmental Protection Agency's Science Advisory Board. Guest lecturer,
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protection, verification, radiological emergency response and quality assurance programs for the
U.S. Department of Energy's Uranium Mill Tailings Project (UMTRA Project, under subcontract
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states. Consultant, International Atomic Energy Agency, Vienna, Austria. Guest lecturer,
Harvard School of Public Health.

Oak Ridge National Laboratory
Research Staff Member, Oak Ridge, Tennessee (1976-1983)

Performed radionuclide and chemical environmental risk assessments of: proposed uranium and
thorium ore mining, milling, and refining; fuel reprocessing and refabrication facilities; power
reactor operations; breeder reactor fuel cycle; and high temperature gas-cooled reactor fuel
recycling. Research also included assessments of non-nuclear energy sources, including toxics
released during wood combustion, coal liquefaction, and coal gasification. Responsible for
regular professional presentations related to research and publications.

Colorado State University
Graduate Research Assistant, Fort Collins, Colorado (1972-1976)

Prepared and presented laboratory and classroom lectures. Conducted Ph.D. research on
plutonium uptake characteristics of bacteria immobilized on a polymer matrix.

U.S. Navy
Line Officer, Little Creek, Virginia (1969-1972)

Three years active duty. Shipboard experience: qualification as Command Duty Officer, Officer
of the Deck, Engineering Watch Officer, Electrical Division Officer. Training in radiation
contamination emergency response at Naval Damage Control Training Center, Camden NJ.



Patent
RTRAK autolocating mobile gamma scanning system, U.S. Patent #5,025,150, J. Oldham,
R. Meyer, C. Begley, and C. Spencer, 1991.

Professional Activities
Accreditation Board for Engineering and Technology (ABETS) University Program Evaluation
Team Leader, 2001 - present

National Council on Radiation Protection and Measurements, Subcommittee on Radioactive
Metals Recycling, 1999 - 2002.

RESRAD model, training course at Argonne National Laboratory, 2001.

Certified Environmental Site Assessment Professional, ASTM training course, 2000.

Lecturer (occasional), Colorado State University, 1993-present.

National Academy of Sciences, Member, Board on Radioactive Waste Management (1992-1998)

National Academy of Sciences, Subcommittees: Review of the New York State Low Level
Waste Siting Project, 1996; DOE Site Decommissioning, 1997; the National Low Level Waste
Problem, 1998.

U.S. Environmental Protection Agency Science Advisory Board, Radiation Advisory Committee
Member, 1990-1992.

High intensity training: "Dealing with the Media", interactive 6-student, 3-day course directed
by Dr. Leonard Roller, 1989.

Invited lecturer, Harvard School of Public Health, 1988-1994.

Consultant to the International Atomic Energy Agency, Vienna. Co-authored IAEA Technical
Report STI/DOC/10/327, "Planning for Cleanup of Large Areas Contaminated as a Result of a
Nuclear Accident," 1988.

Consultant to the US EPA Science Advisory Board, technical review of National Emissions
Standards for Hazardous Air Pollutants, 1988.

Consultant to the Centers for Disease Control, Fernald Dose Assessment Project, 1987.

Invited participant, "European Seminar on the Risks from Tritium Exposure," Mol, Belgium,
November 1982.

Invited participant, "Light Water Reactor Accident Mitigation Workshop," West Germany, April
1981.

Faculty Affiliate, Colorado State University Ph.D. committee member, 1980-1982.

Governor's Planning Committee 1for the Management of Radioactive and Hazardous Wastes for
the State of Tennessee, 1979-1980.

Health Physics Society, Environmental Section, Education and Training Committee.

Expert Testimony
"Review of the Radiological Hazard Associated with the Durango Uranium Mill Tailings Pile."
Court testimony for the State of Colorado vs. HECLA. Durango, Colorado, April 20-22, 1987.

Honors and Awards



MW Society for Technical Communications 1985 Award for "Radiological Assessment-A Textbook
on Environmental Dose Analysis," edited by John E. Till and H. Robert Meyer, NUREG/CR-
3332.

Society for Technical Communications 1980 Award for "Radiological Impact of Thorium
Mining and Milling," H.R. Meyer et al., Nuclear Safety 20 (3).

American Nuclear Society's P.W. Jacoe Award-outstanding nuclear science student, 1976.

Phi Kappa Phi Graduate Honor Society, 1976.

Distinguished Naval Graduate, Officer Candidate School, 1969.

NASA Summer Fellowship, 1966.
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Meyer, H.R. 1993. Series of public information presentations-status of dose reconstruction
research at the Savannah River Site.

Meyer, H.R. 1994. Series of public information workshops and presentations-status of dose
reconstruction research at the Savannah River Site

Meyer, H.R. 1994. "Windblown Suspension of Plutonium from the Rocky Flats Plant." Public
workshop, Boulder, Colorado, June.

Meyer, H.R. 1995. Instructor, personal computer laboratory and problem sessions, Radiological
Assessments Corporation course in Chemical Risk Assessment, Kiawah Island, South Carolina,
February 27-March 3.

Meyer, H.R. 1995. Series of public information workshops and presentations-status of dose
reconstruction research at the Savannah River Site

Meyer, H.R. 1996. Series of presentations to the Savannah River Site Centers for Disease
Control Citizens' Health Effects Subcommittee on the status of the dose reconstruction project.

Meyer, H.R. 1996. Series of public information workshops and presentations on the status of
dose reconstruction research at the Savannah River Site.

Meyer, H.R. 1996. Series of presentations to the Rocky Flats Dose Reconstruction Project
Citizens Health Advisory Panel on 903 area risk assessment research.

Meyer, H.R. 1997. Series of presentations to the Centers for Disease Control SRS Citizens'
Health Effects Subcommittee.

Meyer, H.R. 1997. Series of public information workshops and presentations on the status of
dose reconstruction research at the Savannah River Site.



Meyer, H.R. 1997. Series of presentations to the Rocky Flats Dose Reconstruction Project
Citizens Health Advisory Panel on the 903 Area Risk Assessment.

Meyer, H.R. 1998. "The Savannah River Site Dose Reconstruction, a Summary." Presentations
at public meetings held in Columbia and Aiken, South Carolina, and Savannah, Georgia,
February 18-20.

Meyer, H.R. 1998. Instructor, Risk Assessment Modeling, RAC-sponsored public course in
Radiological Risk Assessment, Seattle, Washington.

Meyer, H.R. 1999. "The Savannah River Site Dose Reconstruction Project." Presentations at
public meetings held in Columbia SC, Aiken SC and Savannah GA, February 1999ý

Meyer, H.R. 1999. Series of presentations to the Rocky Flats Dose Reconstruction Project
Citizens Health Advisory Panel, and to members of the public, January - August, 1999.
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SUMMARY

Dr. Johnson has extensive experience in radiation health physics, specifically in the following
areas:

Radiological Site Surveys, NRC License Applications for Consumer
including MARSSIM Products
RSO 40-Hour Course Instructor Radiation Risk Assessment
Radon Measurements and Risk Radiation Worker Training
Assessment

Dr. Johnson has evaluated radiation exposure rate, dose and risk from facilities with residual
radioactive materials from both licensed activities and from naturally occurring radioactive
materials. Dr. Johnson was a member of the U.S. Environmental Protection Agency Science
Advisory Board Radiation Advisory Committee (RAC) from 1995 to 2003. She chaired the EPA
RAC from 1999 through 2003. During her tenure on the committee the RAC reviewed the
Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) and the Multi-
Agency Radiation Laboratory Analytical Protocols Manual (MARLAP). Dr. Johnson is a

* member of Scientific Committee 64-22 of the National. Council on Radiation Protection and
Measurements (NCRP). She has iexperience in planning and conducting MARSSIM-based site
surveys. She has also developed and implemented radiation safety training programs for workers
and radiation safety officers. Dr. Johnson taught in the Department of Radiological Health
Sciences at Colorado State University for fourteen years. She is currently working on
radiological aspects of the reclamation plans for several uranium mills and has performed risk
assessments for a variety of uranium recovery facilities. In addition, Dr. Johnson assessed the
adequacy of the monitoring methods used at a former nuclear weapons production facility, the
Rocky Flats plant, as a member of the Scientific Panel on Monitoring at Rocky Flats, an
independent panel commissioned and appointed by the Governor of Colorado. Dr. Johnson is a
member of the Colorado Radiation Advisory Committee and served on the Colorado Hazardous
Waste Commission from 1993 to 1997. Dr. Johnson, with her colleagues at MFG, Inc.
developed training manuals and visuals for radiation safety officers involved in NORM and
uranium facilities. The MFG, Inc. team taught 40-hour 40-hour RSO refresher training classes
in May 2003 and in May 2005.

Dr. Johnson managed the environmental health and safety program at Colorado State University
from 1993 to 1995. The program included industrial hygiene, radiation protection, hazardous
waste management, and biosafety.

Dr. Johnson assisted legal counsel for Rockwell International in regard to a class action suit
against the corporation. Dr. Johnson served on the Westinghouse Government Operations
Nuclear Safety and Environmental Oversight Committee. In that capacity she visited six of the

*ib major facilities for which Westinghouse was a contractor during the late 1980s and early 1990s.
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EDUCATION

Ph.D. Microbiology/Environmental Health, Colorado State University (1986)

M.S. Health Physics, AEC Health Physics Fellow, University of Rochester (1959)

B.S. Chemistry, University of Massachusetts (1958)

CERTIFICATIONS

" Certified in the Comprehensive Practice of Health Physics, American Board of
Health Physics, 1976;, Recertified 1985, 1989, 1993, 1997, 2002

" Certified Industrial Hygienist (Radiological Aspects), 1986; Recertified 1992, 1998

PROFESSIONAL SERVICE

* Colorado Radiation Advisory Committee, 1988-present

* Colorado Hazardous Waste Commission, 1993-1997

* National Academy of Sciences Committee on Low-Level Radioactive Waste Siting,
New York State, 1993-1996

* EPA Science Advisory Board, Radiation Advisory Committee, 1994-2004, Chair
1999-2003

" EPA Science Advisory Board, Executive Committee, 1999 - 2003
* Governor's Rocky Flats Scientific Panel on Monitoring, 1989-1992. Chair, Radiation

Committee

* NCRP Scientific Committee 64-22 (Environmental Measurements)

PROFESSIONAL SOCIETIES AND HONORS

* Health Physics Society
Chair, Public Education Committee, 1992-1995
Radon Section President 2000 - 2001; President-elect, 1998; Secretary Treasurer,
1996-1998

Board of Directors - 2000 - 2002

Fellow - 2002

* American Industrial Hygiene Association

* American Academy of Health Physics

" American Academy of Industrial Hygiene
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PROFESSIONAL HISTORY

1995 - Present

1964- 1995

1970-1995

1959

MFG Inc. (formerly Shepherd Miller, Inc.) Fort Collins, Colorado

1998-present Senior Technical Advisor

1997-1998 Vice-president for Radiation and Risk Assessment Services

1995-1997 Senior Radiation Scientist

Colorado State University, Fort Collins, Colorado

1995 Research Associate, Environmental Health Services

1993-1995 Interim Director, Environmental Health Services

1992-1993 Associate Director, Environmental Health Services

1988-1992 Hazardous Waste Coordinator, Environmental Health Services

1984 Instructor, Environmental Health and Microbiology (part time)

1964-1979 Research Associate, Radiological Health Sciences (1/2 time)

Western Radiation Consultants, Inc., Fort Collins, Colorado
President and Consultant
Student Intern; Brookhaven National Laboratory (3 months)

PROJECT EXPERIENCE

Radiological Site Assessment. Background radiation measurement and.assessment of
impacts of uranium mill operation in regard to the reclamation plan.

* Preparation and oversight of site characterization based on MARSSIM

* Preparation of NRC license applications for consumer products. Dose assessment,
development of radiological safety and regulatory compliance programs.

* Risk assessment for, uranium mill reclamation plans. Preparation of dose/risk
assessment under routine operating conditions and potential accident scenarios for a
reclamation plan which includes accepting off-site waste byproduct material.

* Risk assessment for uranium in water. Preparation of comments in regard to EPA
and Colorado Water Quality Control Commission proposed regulations for uranium
in drinking water and.ground water.

* Uranium Mill Tailings Remedial Action Program Health and Safety Audit. Industrial
hygiene and radiation, protection.

* Radon measurements. Gamma and Ambient Radon Dosimeter (GARD).

" Westinghouse Government Operations Nuclear Safety and Environmental Oversight
Committee. Review,of safety and environmental programs at DOE sites managed
and operated by Westinghouse, including evaluation of Total Quality Management
programs as they pertained to environmental protection and safety.

* Radiological Health Consultant to legal counsel for Rockwell (Rocky Flats Plant).

" Health Risk Assessment Panel Subcommittee. Preparation of toxicity profiles and
radiation risk assessment (Cotter Corporation Canon City Uranium Mill)
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" Development and presentation of Radiation Safety Training and Hazardous Waste
Operations Training, including training and regulatory compliance for radioactive
materials licensees.

" Risk assessment for Naturally Occurring Radioactive Materials (NORM).

* Managed the environmental health and safety program for Colorado State University
including routine operations, strategic planning, budgeting and personnel.

* Managed environmental restoration program.

" Managed hazardous waste program for Colorado State University including routine
disposal, environmental restoration and emergency response.

* Taught basic industrial hygiene course.

* Taught radiation physics and radiochemistry laboratories and radiation chemistry
course.

" Occupational health and safety review for a gold mine in Peru

* Baseline radiological survey for an in situ uranium recovery operation in Kazakhstan.

* Taught and developed the training manual for a 40-hour radiation safety officer
(RSO) training class for NORM and Uranium facilities (May 2003 and December
2003)

O REPRESENTATIVE JOURNAL PUBLICATIONS AND PROCEEDINGS

Johnson, J.A. Riding the RCRA Roller Coaster - Adventures in closing a micro-mixed waste
site. Managing Radioactive and Mixed Waste, Proceedings of the Twenty-seventh
Midyear Topical Meetingof the Health Physics Society. February 1994.

Johnson, J.A., R.M. Buchan and J.S. Reif. Effect of waste anesthetic gas and vapor exposure on
reproductive outcome in veterinary personnel. American Industrial Hygiene Association
Journal 48(1): 62-66, 1987.

Johnson, J.E. and J.A. Johnson: Radioactivity and detection limit problems of environmental
surveillance at a gas-cooled reactor. ACS symposium Series 361, detection in Analytical
Chemistry, Importance, Theory, and Practice. American Chemical Society, Washington,
DC, 1988.

Borak, T.B., J.A. Johnson and K.J. Schiager. A comparison of radioactivity and silica standards
for limiting dust exposures in uranium mines. In Radiation Hazards in Mining. Control,
Measurement and Medical Aspects, M. Gomez, ed. Society of Mining Engineers. New
York, NY, 1981.

Borak, T.B., E. Franko, K.J. Schiager, J.A. Johnson and R.F. Holub. Evaluation of recent
developments in radon progeny measurements. In Radiation Hazards in Mining:
Control, Measurement and Medial Aspects, M. Gomez, ed. Society of Mining Engineers,
New York, NY, 1981.

Johnson, J.A., K.J. Schiager, T.B. Borak. Contribution of human errors to uncertainties in
radiation measurements and implications for training. In Radiation Hazards in Mining:
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Control, Measurement and Medical Aspects, M. Gomez, ed. Society of Mining
Engineers, New York, NY, 1981.

Schiager, J.J., J.A. Johnson and T.B. Borak. Radiation monitoring priorities for uranium miners.
In Radiation Hazards in Mining: Control, Measurement and Medical Aspects, M.
Gomez, ed. Society of Mining Engineers, New York, NY, 1981.

Johnson, J.A. "Basic Radiation Protection for Use of Radionuclides in Laboratories," 1991.
Teaching manual for forty-hour course.

Johnson, J.A. "Radiation Protection for Uranium Mills," 1997 (Revised 2000). Teaching
manual for forty-hour course.

REPORTS

Hersloff, J., J.A. Johnson and S. Ibrahim. Radiological Risk Assessment of Abandoned Mine
Lands, Radium Land Clean-up Standard. Wyoming Department of Environmental
Quality, 1988.

Borak, T.B. and J.A. Johnson. Estimating the Risk of Lung cancer from Inhalation of Radon
Daughters Indoors: Review and Evaluation. Colorado State University for USEPA,
1988.

Schiager, K.J., T.B. Borak and J.A. Johnson. Radiation Monitoring for Uranium Miners:
Evaluation and Optimization. U.S. Department of the Interior, Bureau of Mines. Final
Report on contract.

TECHNICAL PRESENTATIONS:

Dr. Johnson has presented numerous technical papers at Health Physics Society Annual
Meetings, Mid-year Symposia, Mill Tailings Conferences, American Industrial Hygiene
Association Conferences, European Conferences and a meeting of the American Veterinary
Medicine Association. She presented a paper and a poster summary at a conference on uranium
in groundwater in Freiburg Germany (1998) and presented an invited paper at a SCOPE Radsite
meeting in Munich in September 2000. Dr. Johnson presented an invited paper on the effects of
radon and smoking at the American Radiation Safety Conference and Exposition in San Diego in
June 2003.
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W CRAIG A. LITTLE
896 Overview Rd.

Grand Junction, Colorado 81506
970-260-2810 (cell) 309-214-2569 (efax)

craig.little@mfgenv.com

PROFESSIONAL EXPERIENCE

2002 - pres Sr. Scientist, Tetra Tech Inc. (formerly MFG, Inc.). Conduct radiation risk assessments,
dose calculations and field assessments of radioactivity for a variety of clients
nationwide. Projects include field surveys of contaminated sites to design cleanup plans
and to assure remedial action effectiveness, calculation of potential radiation dose and
risk to members of the public and workers at radiation sites, and development of
presentations to summarize results to public meetings. Write project proposals, develop
work plans and cost estimates, produce site investigation reports, and write monthly
reports. Manage projects.

2000 - 2001 Manager, Western Operations, Advanced Infrastructure Management Technologies, a
division of the Department of Energy's Y-12 National Security Complex, Oak Ridge,
Tennessee. Responsible for twenty-five project managers in offices in Grand Junction,
Colorado; Sacramento, California; and Lancaster, California. Projects included a variety
of site assessment, risk analysis, and infrastructure improvements at numerous federal
facilities nationwide. Projects were funded by Dept. of Energy, Dept. of Defense,
Environmental Protection Agency, and others.

* 1983 -2000 Leader, Environmental Technology Section (ETS), Life Sciences Division, Oak Ridge
National Laboratory located in Grand Junction. Originally established the group to
support USDOE Uranium Mill Tailings Remedial Action Project (UMTRAP). Staff
developed and applied technologies and methodologies to remedy chemical and
radiological pollution at numerous locations nationwide. Section staff conducted over
12,000 field surveys of contaminated properties nationwide. Projects were funded by
Dept. of Defense, Dept. of Energy, and other agencies.

1987- 1998 Adjunct Professor, Department of Radiological Health Sciences, Colorado State
University. Served, on graduate research committees.

Fall 1979 Guest scientist, Federal Health Office, Munich, Federal Republic of Germany. Assisted in
planning and implementing monitoring system for actinides released from nuclear power
plants in the Federal Republic.

1976 - 1982 Research Staff, Health and Safety Research Division, ORNL. Developed and applied
computer codes to predict transport of nuclear and non-nuclear pollutants through the
environment and subsequent impacts on ecosystems and human systems. Conducted
research to assess the accuracy of environmental transport models.

Fall 1976 Environmental Research Assistant, Department of Radiology and Radiation Biology,
Colorado State University. Collected environmental samples of plutonium for analysis;
analyzed, reduced and summarized subsequent data for publication.

EDUCATION AND TRAINING

1976 Ph.D., Radioecology. Department of Radiology and Radiation Biology, Colorado State
University, Ft. Collins, CO. Dissertation title: Plutonium in a Grassland Ecosystem.S 1971 M.S., Radiation Biology/Health Physics. Department of Radiology and Radiation



0
1970

1996

1993

1990

1989

1987

1986

1980

Biology, Colorado State University, Ft. Collins, CO.

B. A., Biology. McPherson College, McPherson, KS.

Leading Out Loud.- TPG/Leaming Systems. Knoxville, Tennessee.

The Effective Executive. American Management Association, New York, NY

Strategic Planning. American Management Association, New York, NY.

Senior Project Management. American Management Association, New Your, NY.

Cost and Schedule Control Systems Criteria (C/SCSC). Humphreys and Associates,
Santa Clara, CA. Included project planning, work breakdown structures, and control
systems.

The Management Course. American Management Association, New York, NY. Four
week course covering all aspects of management including financial analysis of
businesses, human resource management, and business simulation.

Modeling of Groundwater Flow. Holcomb Research Institute, Butler University,
Indianapolis, IN. Two week course on computer models of groundwater flow.

PUBLICATIONS AND PRESENTATIONS

Author or co-author of more than seventy reports, journal articles, and book chapters on topics such as
risk analysis, environmental transport processes, pollutants in the environment, radiological assessments,
and computer programming. Presented numerous papers at professional meetings, as both contributing
and invited speaker. Served on Oak Ridge Associated Universities speakers bureau for several different
terms.

OTHER ACTIVITIES0
2003 - pres

1999.- pres

2000- 2003

1998- 2001

1991 -

2005-

1996-

pres
pres

2001

Member, Board of Directors, Marillac Clinic. Provides low-cost medical, dental and
vision care to uninsured, low-income patients. Previously served as board president in
earlier term.

Member, Board of Trustees, McPherson College, McPherson, Kansas

Member, Board of Directors, Health Physics Society

Member, Board of Directors, Joint Utilization Commission and Riverview Technology
Corp.; groups founded to negotiate and receive the DOE/Grand Junction property into
private, non-for-profit ownership.

Associate Editor, Health Physics journal.

Editor-in-Chief, Operational Radiation Safety journal.

Member, Victim-Witness/Law Enforcement Board, Mesa County District Court. Provide

court-raised funds to victim advocacy/services organizations.

Member, Environmental Pathways Modeling Working Group of Health Physics
Standards Committee

Member, Program Committee, Health PhysicsSociety.

Member, Program Advisory Board of Foster Grandparents, Inc. Served as Chair.

Member, Board of Directors, Environmental RadiationSection, Health Physics Society.

Member, Board of Directors, Public Radio of Colorado, Inc., operator of Colorado Public
Radio network.

Member, Nominating Committee, Health Physics Society. Chair, 1994-1996.

1997- 1999

1996-

1995-

1994-

1991 -

1999

1999

1996

1996

1990- 1996



1989 - 1995 Member, Board of Directors, Mesa County United Way. President, 1993-1994.

1987 - 1990 Chair, Public Information Committee, Environmental Radiation Section, Health Physics
Society.

1988 - 1991 Member, Board of Directors, Chemrad Tennessee, Inc., manufacturer of ultrasonic-based
system for transmitting environmental data to computers in the field.

1987 - 1991 Chairman, Board of Directors, Western Colorado Public Radio, Inc., operator of public
radio station KPRN. Development and Planning chairman.

1986 - 1987 Member, Mesa County (CO) Task Force to Evaluate the Aid to Families with Dependent
Children (AFDC) Program. Edited final report of task force.
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Designer and Manufacturer *" • LUDLUM MEASUREMENTS, INC.of POST OFFICE BOX 810 PH. 325-235-5494

Scientific and Industrial CERTIFICATE OF CALIBRATION 501 OAFSRET FAX NO.325-235-467
Instruments 501 OAK STREET FAX NO. 325-235-4672

SWEETWATER, TEXAS 79556, U.S.A.

O TOMER MFG INC ORDERNO. 257407/303341

Mfg. Ludlum Measurements, Inc. Model 2350-1 Serial No. 98616

Cal. Date 21,-Jun-06 Col Due Dote 21-Jun-07 Cal. Interval 1 Year Meterface N/A

Check mark gapplies to applicable instr. and/or detector lAW mfg. spec. T. 72 'F RH 48 % Ait 697.8 mm Hg

D New Instrument Instrument Received [] Within Toler. +-10% D' 10-20% L7 Out of Tol. [ Requiring Repair [/Other-See comments

Mechanical check Rf Input Sens. Unearity
1 F/S Resp. check V Reset check F,' Window Operation

Audio check Alarm Setting check Battery check (Min. Volt) 4.4 VDC
Ratemeter Linearity check 7 Integrated Dose check 7 Recycle Mode check Threshold
Data Log check 7 Overload check 7" Scaler Readout check Dial Ratlo J/ =/0. ) mv

W'Callbrated In accordance with LMI SOP 14.8 rev 12/05/89. Y 6 olibrated in accordance with LMI SOP 14.9 rev 02/07/97.

[ HV Readout (2 points) Ref./Inst. 500 1? 7 V Ref./fnst. 2000 /. I 9 & V

COMMENTS: Firmware: 37122N26

Gamma Calibraton: GM aetectors pasitonere perperscular to source except for M 44-9 in which the front of probe faces source.

c~-fflsCMOCj)

Detector # I

Detector # 2

Detector # 3

Detector #

Detector #

It 
or #

ector #

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Probe
Model

LM144-10

LM144-10

PEAK

Serial #
PR-102508

PR-102508

CS-137

High
Voltage

1000
1000

694

Threshold
100

100

642

Utlaol lin

Time Base
7/1

4/2

7/1

uead u fllie

Correction Factor
1,.629357E-05

1.629357E-05

0.000000E+00

G.altbrahlon

Constant
1.000000E+00

5.568443E+10

1.000000E+00

Lifleanty

Urnia 0 - rod, 1 - Gray, 2 - rern, 3 - Sv, 4 - R, 5 - C/Kg, 6 " Dislnie;iatuions, 7 - Courts, 8 - Cet sq., 9 -- o/cm sq.
Time Bas: 0- Seconds, 1 - Minutes, 2 - Hours * See attached detector documentaton, it applicable.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

Digital CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Readout A___.• D _PO -1 2L 19> _L 40/J )A-

40kccm ý1 r 0imI

widlurn Measurements. inc. certifies that the above Instfnenit has been calibrated by standards traceable to the Nationol Institute of Standards and technotogy, or to the cdibratlon fcetrfies of
other Internotlonol Standards OrgonCizoon rnembes or hove been derived from accepted volues of notur•a pnysicd consto•nts or have been detived by the roto type or cotibrotion techntIques.
The catibration system conforns to the requirements of ANSI/NCStL Z540-1-1994 and ANSI N323-1978, State of Texas Calibration License No. LO-] 963

Reference Instruments and/or Sources: Cs-137 Gamma SIN

E] 1 2 10G112 WIM565 [15105 ElT1O58 E[DT879[-]E552 [IE551 01720 E[l734 [-11616 O e NeutronArn-241 •e S/N T-304

lpho S/N E] Beta S/N ,___therA l) n,,
e 7 m 500 S/N 50800 _ Multlmeter S/N. 83990502

Calibrated By: .Dote 2 " -. A 6 Ž '

Reviewed By: Date __ _ __ __,__0___"

FOPM C44A II /26/2003 This certificate shall not be reproduced except In tull, with•ut the wrrften approval of Ludlum Meosurements Inc.



Designer and Manufacturer LUDLUM MEASUREMENTS, INC.
of POST OFFICE BOX 810 PH. 325-235-5494

Scientific and Industrial CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
______Instruments50OASTET FXN.3-2-47

n t SWEETWATER, TEXAS 79556, U.S.A.

.TOMER MFG INC ORDER NO, 263479/306131

Mfg. Ludlum Measurements, Inc. Model 2350-1 Serial No. 98631

Cal. Date 25-Sep-06 Cal Due Date 25-Sep-07 Cal. Interval I Year Meterfoce N/A

Check mark V1 applies to applicable instr. and/or det ctor lAW mfg. spec. T. 74 IF RH 33 % Alt 708.8 mm Hg

New Instrument Instrument Received nthin Toler. +-10% D 10-20% E] Out of Tol. [] Requiring Repair [ Other-See comments

K, Mechanical check L Input Sens. Linearity
F/S Resp. check ýý'Reset check Window Operation
Audio check •" Alarm Setting check Battery check (Min. Volt) - 4.4 VDC

D Ratemeter Linearlty check 9 Integrated Dose check •F Recycle Mode check Threshold

FCa ibr Log check 2" Overload check g Scaler Readout check Dial Ratio 100 = 10 mV

Vballbrated in accordance with LMI SOP 14.8 rev 12/05/89. [] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.

Z HV Readout (2 points) Ref./Inst. 500 / 500 V Ref./Inst. 2000 / ./ 7 V

COMMENTS: Firmware: 37122N26
I/O firmware:37123n05 Instrument calibrated with 3,/ - cable
resolution for Cs-137 9%
Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

Detector It 1

Detector # 2

Detector # 3

Detector #

Detector #

or #

Detector If

Detector #

Detector #t

Detector If

Detector #f

Detector #

Detector #

Detector #f

Detector I

Detector #

Prooe

Model
LM144-10

LM144-10

CS-137

Serial #
RN01 1772

AN01 1772

662KEV

Voltage
850

850

599

Threshold
100

100

642

Time Base
4/ 2

7 /1

7 /1

uea I time
Correction Factor
1.498379E-05

1.498379E-05

O.000000E+00

Calaoarton
Constant

5.549865E+10

1 .000000E+00

1.OOOOOOE+00

Lineanriy

Units: 0 -rad, 1 - Gray, 2 - ren 3 - Sy, 4 - R, 5 - C/Kg, 6 - Disintegrations, 7 - Counts, 8 - C/cm sq., 9 - Bq/cm so.
Time Base: 0 - Seconds, 1 - Minutes, 2 - Hours See attached detector documentatin, it applicable.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

Digital CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING'
Readout 400kcD m I. 9 -Z. z 400cpm '3 ? F , "?92

.. ..4 0 k c -m - .. . 9 .c y ..c, 4 0 c o rn X / 4 ) •- , ,

... 4kcpm-,(

Luolum Meaosurements, Inc. certifies that the above Instrument has been colibrored by standards traceable to the Noatonal Institute of Standards and Technology, or to ftne calbmrlaton facitities of
other International Standards Organization members. or have been dertved from accepted values of natural physical constants or hove been derived by the roato type of callbratton techniques.
The calbration system confom'rs to The requrements of ANSI/NCSL Z540-1-1994 and ANSi N323-1978. State of Texas Calibration License No. LO--1963

Reference Instruments and/or Sources: Cs-137 Gomni S/N ED S-394 Li 1122 El 781

ED1162 0]G112 [fM565 ED5105 T[]1008 [1T879 ElE552 LiIE551- [1720 [11734 ED1616 0iINeutronAm-241BeS/NT-304

[-1 Alpha S/N __ Beta S/N VI Other Am-241 -0.77uCi

Sm 500 S/N 121025 Multimeter SIN 7884618_5

Calibrated-By: Date 25 "'D " Q
Reviewed By: (J -/ _ 4 Date ,tfý- 6(1

FORM c44A 06/02/2006 This certificate shall not be reproduced except in full. wthout the written approval of Ludum Measurements, Inc.



Designer and Manufacturer .L LUDLUM MEASUREMENTS, INC.
of ......... POST OFFICE BOX 810 PH. 325-235-5494

Scientific and Industrial CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
Instruments

SWEETWATER, TEXAS 795M6, U.S.A.

. OMER MFG INC ORDER NO. 257271 /303277

Mfg. . Ludlum Measurements, Inc. Model 2350-1 Serial No. 120625

Cal. Date 19-Jun-06 Col Due Date 19-Jun-07 Cal. Interval 1 Year Meterface N/A

Check mark jvfapplies to applicable instr. and/or detector lAW mfg. spec. T. . 7 °F RH 47 % Alt 700.8 mm Hg

LI New Instrument Instrument Received 7] Within ioler. +-10% [- 10-20% [] Out of Tol. [D Requiring Repair ZOther-See comments

• Mechanical check Z input Sens. Linearity
F/S Resp. check Reset check Window Operation
Audio check Alarm Setting check Battery check (Min. Volt) 4.4 VDC
Ratemeter Linearity check f•j Integrated Dose check D Recycle Mode check Threshold

DaDato Log check • Overload check _ Scaler Readout check Dial Ratio 100 = 10 mV

VCafibrated In accordance with LMI SOP 14.8 rev 12/05/89. Ecalibrated in accordance with LMI SOP 14.9 rev 02/07/97.

[ HV Readout (2 points) Ref./Inst. 500 / 1-f ' V Ref./Inst. 2000 . / g V

COMMENTS: Firmware: 37122N28

I/O Firmware: 37123N05

No "As Found" readings because of M2350-1 memory loss.

Calibrated using 39" C-cable.

Resolution for Cs137 - 9.37%

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

Probe High UnitsI Dead Time Calibration Linearity
Model Serial # Voltage Threshold Time Base Correction Factor Constant ±10%*

Detector#1 LMI44-10 PR122614 900 100 4 / 2 1.290054E-05 5.418134E+10

Detector #2 LMI44-10 PR122614 900 100 7 / 1 1.290053E-05 1.000000E+00

Detector# 3 CS137PK 662KEV 605 642 7 / 1 0.000000E+00 1.000000E+00

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Units: 0 -rad, 1 - Gray, 2 - rem, 3 - Sv, 4 - R, 5 - C/Kg, 6 - Disintegrations, 7 - Counts, 8 - CIcm sq., 9 -Bcm sq.
Time Ba 0 - Seconds, 1 - Minutes, 2 - Hours * See atched detector documentation, it applicable

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

Digital CAL. POINT RECEIVED METER READING' CAL. POINT RECEIVED METER READING'

Readout 400kcpm V)_I__--_ 400c-_ qo('e

40kcpm 3_______,,, 40cr_ _'/
4,kCpm /o

Ludium Measurements. Inc. certifies thot the above instrument has been calibrated by slandards traceable to the National Institute of Standards and Techknooy, or to the calibration facilities of
other Internationoa Standards Organiation members, or have been derived from occepted values of natural physcol cornstnts or have been derived by the ratio type of cdibraflon techriiuoes.
The calibration system confor•sr to the reauirements of ANSI/NCSl Z540l-t-994 and ANS N323-1978. State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: Cs-137 Gamma S/N

F-I t62 -)Gt112 F'M565 LI 5105 ED TI" FLIT879LJ E552 E7]E55) E) 720 [3 734 El 16)6 LNeutron Arm-241 ie S/N T-304t& Alpha S/N __ Beta S/N _ Other Am241 - 0.83 tCi

m 500 S/N 81084 W Multimeter S/N 78401030

Calibrated By: .ý4tlfl 4--/• I_4____(, Date .__1_01-,_T ,_'_ _

Reviewed By: .. ,\ , r •• .. . Date. __ ___, ____-____..

FORM C44C 11 /262'003 This certificate shot not be reproduced except In full, without the written approval of Ludlum Measurements, Inc.



EDesigner on Manufacturer - LUDLUM MEASUREMENTS, INC.of -t POST OFFICE BOX 810 PH. 325-235-5494
Scientific and Industricl CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672

Instruments
SWEETWATER, TEXAS 79556, U.S.A.. TOMER MFG INC ORDER NO. 257273 / 303278

Mfg. Ludlum Measurements, Inc. Model 2350-1 Serial No. 129426

Cal. Date 16-Jun-06 Col Due Date 16-Jun-07 Cal. Interval 1 Year Meterface N/A

Check mark g'applies to applicable instr, and/or detector lAW mfg. spec. T. 70 IF RH 36 % Alt 699.8 mm Hg

[ New Instrument Instrument Received iZWithin Toler. +-10% E 10-20% If Out of Tol. E] Requiring Repair [] Other-See comments

Mechanical check [' Input Sens. Linearity
* F/S Resp. check Reset check V Window Operation

SAudio check •Alarm Setting check Battery check (MIn. Volt) 4.4__YDC
Ratemeter Unearity check 7' Integrated Dose check L" Recycle Mode check Threshold

LData Log check 2" Overload check g_ caler Readout check Dial Ratio 100 = 1o mV

?'Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. L Calibrated In accordance with LMI SOP 14.9 rev 02/07/97.

[• HV Readout (2 points) Ref./Inst. 500 4 -1 'l V Ref./Inst. 2000 , I ý 'V

COMMENTS: Firmware: 37122N21

I/O Firmware: 37123N05

Resolution for Cs137 - 9.67%.

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

Probe High Units/ Dead Time Calibration Linearity
Model Serial # Voltage Threshold Time Base Correction Factor Constant ±1

R 1 LM144-10 PR135855 1050 100 4 / 2 1.461701E-05 5.414237E+10

Detector # 2 LM144-10 PR135855 1050 100 7 / 1 1.461701E-05 1.000000E+00

Detector # 3 CS137PK 662KEV 708 642 7 / 1 0.OOOOOOE+00 1.000000E+00

Detector #

Detector #

Detector #

Detector #

Detector #

Detedtor #

Detector #

Units: 0 - rad, 1 - Gray, 2 - rem, 3 - Sv, 4 - R, 5 - Cg, 6 - Disintegrations, 7 - Counts, 8 - CVcm sq., 9 - Bq/tcrn sq.
Time Base: 0 - Seconds, 1 - Minutes, 2 - Hours See attached detector documentation, 9 applicable.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

Digital CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Readout _ 400kcprm 2,•I I (17 40o(o) Qo~o'

40kcpm 5fIm 6,)_9t 40cpm it. I

4kcpm Ifoo t
Ludulim Meogurements, Inc. certifies that tie above Instrument nos been coalbrated by stondards traceable to the National institute of standards and Technology. or to the calibration foclitles of
other Internoatonol Stonarcds Orgorgzotlon members. or have been derived trom occepteo volues of noturcd physicol constants or hove been derived by the ratio type of cotlbration technrvqsas.
The calibration system conforrm to the requirements of ANSI/NCSL Z540-1.1994 and ANSI N323-1978. State of Texas Calibration Ucense No. LO-1 963

Reference Instruments and/or Sources: Cs-137 Gamma SIN

El 1162 [G112 W'M565 D 5105 DT1008 El T879LEDE552 LI]E551 ]720 [-1734 0-]1616 0 Neutron Am-241 BeS/NT-304

Ej Alpha S/N __ Beta S/N _ Other Am241= 0.83 tCi

m 500 S/N 81084 -' Multlmeter S/N 78401030

Calibrated By: 54•AdLh- (A'4 .(4 Date II,-s- o'

Reviewed By: Datte X_ _ __,,y_ _

FORM C44C 1/26/2003 TNs certificote shall not be reproduced except in full, without the written approval of Ludium Meosurements, Inc.



Designer and Manufacturer LUDLUM MEASUREMENTS, INC.
of POST OFFICE BOX 810 PH. 325-235-5494

Scientific and Industrial CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672

*TOMER MFG INC - ORDER NO. 263479/306131

Mfg. Ludlum Measuremgnts, Inc. Model 2350-1 Serial No. 152361

Cal. Date 22-Sep-06 Cal Due Date 22-Sep-07 Cal. Interval 1 Year Meterface N/A

Check mark g--applles to applicable instr. and/or dtector lAW mtg. spec. T. 73 °F RH 24 % Alt 693.8 mm Hg

j New Instrument Instrument Received Within Toler. +-10% ý_ 10-20% [] Out of Tol. D Requiring Repair [] Other-See comments

• Mechanical check i Input Sens. Linearity
. F/S Resp. check f Reset check M, Window Operation

Audio check Alarm Setting check Battery check (Min. Volt) 4.4 VDC
j" Ratemeter Linearity check L Integrated Dose check [E Recycle Mode check Threshold

Cti beca Log check 9 Overload check D-- Scaler Readout check Dial Ratio. 100 Q= 1 M ... mV

I-Calbrated In accordance with LMI SOP 14.8 rev 12/05/89. [ Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.

[ HV Readout (2 points) Ref./Inst. 500 /. _ _ V Ref./Inst. 2000 / V

COMMENTS: Firmware: 37122N24
I/O firmware:37123n05 Instrument calibrated with _______-_ cable
resolution for Cs-137 11%
Gamma Calibration: GM detectors positioned perpendicular to source except (Or M 44.9 in which the front of probe faces source.

Detector # 1

Detector # 2

Detector # 3

Detector #

Detector #

.ctor #

Detector #

Detector .

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

roUuu

Model
LM144-10

LM144-10

CS-137PK

Serial #
PR121036

PR121036

662KEV

niyg
Voltage

1100

1100

799

Threshold
100

100

642

Fiti ,

Time Base
4/2

7 1

7 /1

Dead I Ime
Correction Factor
1.594473E-05

1.594473E-05

0.0OOOOOE+00

Calioratton
Constant

5.359899E+10

1 .00000012+00

1.000000E+00

Linearity Lineardy±10%*

Ltrrits: 0 - tad, I - Gray, 2 - rem, 3 - Sv, 4 - R, 5 - C/Kg, 6 - Disintegrations. 7 - Counts, 8 - Cicm sc, 9 - Bq/o sq.
time Base: 0 - Seconds, t - Minutes, 2 - Hours * See attached detector documentation, it appliable.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

Digital CAL. POINT RECEIVED - METER READING' CAL. POINT RECEIVED METER READING*
Readout -i oPf -3," _L '' 400C4m //00 ./0

___"_ __,-,) .. 40CQ m __ _ 4/0
A4kcpM_ -9f

Ludlum Measuerrents. Inc. certifies that the above Instrument has been calibrated by standards traceable to the Natfanof institute of Standards and Technology. or to the calibration facltitles of
other internotinon Slandords Organization members, or hove been aertved tram accepted values of natural physical constants or hove been aelrived by the ratio type of calibration rechniques,
The calibration system conforrns to the requirernents of ANSI/NCSL Z50-tt1-1994 and ANSI N323-1978. State of Texas Calibration License No. LO-1 963

Reference Instruments and/or Sources: cs-I 37 Gamma S/N [D S-394 LI 1122 LI 781

Li1162 L--G112 W'M565 [115105 0]T1008 -- T879 [3E552 L]E551 [-]720 [E734 [l11616 []NeutronAm-241 BeS/NT-304

[] Alpha S/N _[ Beta S/N ___Other •Al -,4 -0// 7 77,C

m 500 S/N 12 1 0 2 5  ,\ " Multimeter S/N 78846185

Calibrated By: Date 9ýe -___06P
Reviewed By: Date 0 i ..

FORM C44A 06/02/2006" This cerilticote shnl not be reproduced except In flil. without the wrltien approval of Lualum Measurements, Inc.



Desgner and Manufacturer / F L LUDLUM MEASUREMENTS, INC.
of POST OFFICE BOX 810 PH. 325-235-5494

Scientific and Industrial CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
Instruments

SWEETWATER, TEXAS 79556, U.S.A.

. SIOMER MFG INC ORDER NO. 261133 / 304908

Mfg. LudLum Measurements, Inc. Model 2350-1 Serial No. 134759

Cal. Date 24-Aug-06 Cal Due Date 24A6uig:07 Cal. Interval 1 Year Meterface N/A

Check mark gapplies to applicable instr. and/or detector lAW mfg. spec. T. 72 *F RH 40 % Alt 700.8 mm Hg

17 New Instrument Instrument Received [] Within Toler. +-10% M 10-20% 11 Out oft ol. E] Requiring Repair Other-See comments

Mechanical check I Input Sens. Unearity
F/S Resp. check Reset check Window Operation
Audio check Alarm Setting check Battery check (Min. Volt) 4.4 VDC

[ Ratemeter Linearity check Dv Integrated Dose check 5" Recycle Mode check Threshold

11ata Log check •" Overload check FV1Scaler Readout check Dial Ratio 100 = 10 mV

tCalibrated In accordance with LMI SOP 14;8 rev 12/05/89. [•' Calibrated In accordance with LMI SOP 14.9 rev 02/07/97.

- HV Readout (2 points) Ref./Inst. 500 ./...... V Ref./Inst. 2000 / I 'f'V7

COMMENTS: Firmware: 37122N28

I/O Firmware: 37123N05

Calibrated using 39" C-cable.

Resolution for Cs137 1 10.12%

No "As Found" readings because of M2350-1 memory loss.

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9in whch the front of probe faces source.

Detector # 1

Detector # 2

Detector # 3

Detector #

Detector #

Detector I

Detector #

Detector #

Detector #

Detector #

Probe
Model

LM144-10

LM144-10

CS137PK

Serial #
.PR139483

PR139483

662KEV

High Units/
Voltage Threshold Time Base

950 100 4 / 2

950 100 7 / 1

672 642 7 / 1

Dead Time
Correction Factor
1.218875E-05

1.218874E-05

0.OOOOOOE+00

Calibration
Constant

5.244675E+10

1.000000E+00

1.000000E+00

Linearity

Units: 0-rad, t -Gray, 2-ren, 3-$Sv, 4-R, 5- C/Kg, 6- Disintegrations, 7-Counts, 8-CVcmsq., 9- BQct sq.
Time Base: 0 - Seconds, 1 - Minutes, 2 - Hours See attached detector documentation, if applicable.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
Alll'~A rt1f r11rl rr, r .. AISA ftll ncr/rj% rnJf re lAnxP

Digital ý,/AkL. 1-'L 1II I V•; EL = L Vlt I:t~l( I ^' WtlNk= ./k lrý-mIIN I rLE vE- Vl=1i::11 I/UI~L
Readout 400kcpm .. 6 ..... ) 400cpmL qo (0)

4kcpm -_ Loo0-
Ludlum Measurements. Inc. certifies thot the above Instrument has been coab(rted by standords. traceable to the Natiy~ol Institute of Stoncoar and echrnology, or to the coibroti•on facilities of
orner internationoi Stondords Organization members, or hove been aerived from accepted values of natural p•ysicol constants or hove been derived by the ratio type of calibration techniques.
"he colibroation system contorms to the requIrements of ANSI/NCSL Z540-1-1994 and ANSI N323-19r76, State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: Cs-137 G-amma- S/N

EJ 116211Gv12 M5 5 105 [11 T1008 M--T87Q[-I-E552- -E551 [1720 L]734 D11616 }NeutronAm-241BeS/NT-304

fl Alpha S/N __ Beta S/N __" Other Am241, 0.83,4;. m 500 S/N 81084 ' Multimeter S/N a3Q_0

CalibrotedBy: .S-I.sf. - •,•.4.1t. Date ;i cf- -Oq
Reviewed By: C Q 6 • Date 7. -5 '• o L

FORM C44C 11/26/2003 lhis certificate snail not be reproduced except in full, without the wrtten appioval of Ludlum Measurements, inc.



Designer and Manufocturer LUDLUM MEASUREMENTS, INC.
of POST OFFICE BOX 810 PH. 325-235-5494

Scientific and Industrial CERTIFICA TE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
Instruments 5- O E. 2

SWEETWATER, TEXAS 79556, U.S.A.

,STOMER MFG INC ORDER NO. 263479/306131

Mfg. Ludlum Measurements, Inc. Model 2350-1 Serial No. 129403

Cal. Date 22-Sep-06 Cal Due Date 22-Sep-07 Cal. Interval 1 Year Meterface N/A

Check mark LV applies to applicable instr. and/or detector lAW mfg. spec. 1. 73 °F RH 24 % Alt 693.8 mm Hg

H-- New Instrument Instrument Received [jW'ithin Toler. +-10% [ 10-20% E] Out of Tol. Fl Requiring Repair E] Other-See comments

Mechanical check LV Input Sens. Linearity
F/S Resp. check F-• Reset check Window Operation
Audio check " Alarm Setting check Battery check (MIn. Volt) 4.4 VDC
Ratemeter Linearity check 21' Integrated Dose check gi Recycle Mode check Threshold

aD9t Log check L Overload check g Scaler Readout check Dial Ratio 100 10 mV
21o0ibrated in accordance with LMI SOP 14.8 rev 12/05/89. [- Calibrated in accordance with LMI SOP 14,9 rev 02/07/97..

[ HV Readout (2 points) Ref/Inst. 500 / -•OC) V Ref./Inst. 2000 / . V

COMMENTS: Firmware: 37122N21
1/O Firmware:371230n5 Instrument calibrated with s; ýc cable
Resolution for Cs-137 11%
Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

Detector # 1

Detector # 2

Detector # 3

Detector #

Detector #

or #

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Detector If

rraoe
Model

LM14.4-10

LM144-10

CS-137PK

Serial #
PR135858

PR135858

662KEV

mign
Voltage

1150

1150

821

Threshold
100

100

662

Time Base
4/ 2

7 /1
7 /1

ueao I Ime
Correction Factor
1.307108E-05

1.307108E-05

O.OOOOOOE+00

CalilDration
Constant

5.294387E+10

1.000000E+00

1.000000E+00

Linearity

Units: 0-rad, 1-Gray, 2-rem, 3-Sv, 4-R, 5-COKg, 6 -Dislntegrations, 7 - Counts, 8 - CVcm sq., 9 -Bq/cm sQo

Trime Base: 0 - Seconds, I - Minutes, 2 - Hours * See attached detector documentation, it applicable.

.REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

Digital CAL, POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING'
Readout .Q gc40kcrpM_ - o/0 2 ,),z2 _O 40O

4kcom ....

Ludlum Measurements. tnc, cernfles MCI the olrove instrument has been calirt•ted by v'arndards rroceoble to theNational Institute of standards and rechnology, Co to the calibraotlon tocttiles of
Other Internatlonol Stanoords organizotion members, of have been derived from occepted values of natural physIcal constants or hove been dertved by the ratio type of calbration techniques.
The colbrotlin system conforrs to the requlemerents of ANSI/NCSL Z640-1-1994 ana ANSI N323-1978, State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: Cs-137 Gomm S/N El S-394 [] 1122 El 781

El1162 0 G112 E-1 ]65 E 510 ET1008 [I T879 H E552 - E551 720 E734 H 1616 Neutron Am241 BeS/N T-304

H Alpha S/N B_ Beta S/N L_ Other Am-241 -0.77uCI

O [ m 500 S/N 121025 [ Multimeter S/N 78846185

Calibrated By: Date. 5 ýy -

Reviewed By: . /•-J. Date •' -4

FORM C44A 06/02./2W06 This certifcaoe sholl not be reproduced except in full. wilhout the written approval of Ludllum Measurements. Inc.



of-j-o Designer and Manufacturer M LUDLUM MEASUREMENTS, INC.5U~E3of POST OFFICE BOX 810 PH. 325-235-5494
Scientific and Industrial CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672

________Instruments

SWEETWATER, TEXAS 79556, U.S.A.

.O MER MFG INC ORDER NO. 257557 / 303433

Mfg. Ludlum Measurements. Inc, . Model 2350-1 Serial No. 134764

Cal. Date 13-Jul-06 Cal Due Date 13-Jul-07 Cal. interval 1 Year Meterface N/A

Check mark gappies to applicable instr. and/or detector lAW mfg. spec. T. 71 IF RH 49 % Alt 701.8 mm Hg

[ New Instrument instrument Received F1 Within Toler. +-10% [ 10-20% [ Out of Tol. D] Requiring Repair R(Other-See comments

Mechanical check Input Sens. Linearity
F/S Resp. check Reset check Window Operation

Audio check Alarm Setting check Battery check (Min. Volt) 4.4 VDC
- Ratemeter Unearity check [I/ Integrated Dose check L• Recycle Mode check Threshold

[ Data Log check -' Overload check Eg>Scaler Readout check Dial Ratio 100 = 10 mV

R'Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. ?_- Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.

[i HV Readout (2 points) Ref./Inst. 500 ,. • V " Ref./inst. 2000 / I V'' V

COMMENTS: Firmwore: 37122N21

I/O Firmware: 37123N05

Calibrated using 39" C-cable.

Resolution for Cs137 - 9.52%

No "As Found" readings because of M2350-1 memory loss.

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the tront of probe faces source.

Probe High Units/ Dead Time Calibration Linearity
Model Serial # Voltage Threshold Time Base Correction Factor Constant ±10%,

Detector # 1 LM144-10 PR139484 900 100 4 / 2 1.259847E-05 5.465646E+10

Detector # 2 LMI44-10 PR139484 900 100 7 / 1 1.259846E-05 1.000000E+00

Detector # 3 CS137PK 662KEV 596 642 7 / 1 0,000000E+00 1.000000E+00

Detector #

Detector If

Detector #

Detector #

Detector #

. Detector 4

Detector #

Un,: 0 - rad, 1 - Gray, 2 - rem, 3- Sv, 4 - R, 5 - C/Kg, 6 - Disintegrations, 7- Counts, 8 - Cicm sq., 9 -Bqlcm sq.
Time Base: 0 - Seconds, 1 - Minutes, 2 - Hours * See attached detector documentation, if applicable.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

Digital CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Readout 400kcpm -I1,y .A 111 (0-, 400cam.. (0,

_4kc~pm _____.____ ,A4kcom ____...._ ___....._

Luclum Measurements. Inc. certlires that the above instrumen!, has been calibrated by standards traceable to the Notional Institute of Standards and Technology, or to the calibration tlatoens oa
other International Standards Organiation member,, or hove been derived trom accepted values of noturai physical constonts or have been derived by the ratio type of calibration techniques.
The calibration system conforms to the requirements of ANSr/NCSL Z540-1-1994 and ANSi N323-1976. State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: Cs-i 37 Gamma S/N

1I62DIG 112 LJM-565 D 5105 Lr0 W80e T879L] E5552 [IE55 l D72T [11734 [-]11616 [1NeutronArrin-24t Be SINT-304

E ] Alpha S/N __ _ Beta S/N I Rf Other Am241 ' 0.83,yCi

g m 500 S/N 81084 W7 Multimeter S/N 78401030

Calibrated By: _.e $- f.-- Date ,13 I-O_

Reviewed By: _ i •. - Date _- _ _ _ _ _ _ _ __"

FOPM C4z4C It/26/2033 th,, certificate sholr not be reproduced except in Vul wthout the written approval at Ludlum Meosurements, rnc.



Designer and Manufacturer MJGC- # LUDLUM MEASUREMENTS, INC.
of POST OFFICE BOX 810 PH. 325-235-5494

Scientific and Industrial CERTIFICATE OF CALIBRA TION 501 OAK STREET FAX NO. 325-235-4672
tnstruments; 0 A TET FXN,352547

SWEETWATER, TEXAS 79556, U.S.A.

STMR MGIC.2(, t 133/o +10's
STOMER MFG INC ORDER NO. 261654/ 305206

Mfg. Ludlum Measurements, Inc. Model 2350-1 Serial No. 129434

Cal. Date 24-Aun-06 Cal Due Date 24-Aug-07 Cal. Interval I Year Meterface N/A

Check mark gapplies to applicable instr. and/or detector lAW mfg. spec. T. 72 °F RH 40 % Alt 700.8 mm Hg

[ New Instrument Instrument Received R/Within Toler. +-10% [] 10-20% [: Out of Tot. Ei Requiring Repair [] Other-See comments

Mechanical check ~'input Sens. Linearity
F/S Resp. check Reset check Window Operation

v" Audio check Alarm Selling check Battery check (Min. Volt) 4.4 VDC

g Ratemeter Linearity check ' Integrated Dose check g Recycle Mode check Threshold
ala Log check •" Overload check fj.scoler Readout check Dial Ratio 100 = 10 mV

Calibroted in accordance with LMI SOP 14.8 rev 12/05/89. ! Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.

if HV Readout (2 points) Ref./Inst. 51 / 9't" Q V Ref./inst. 2000 / j q p ' V

COMMENTS: Firmware: 37122N21

I/O Firmware: 37123N05

Calibrated using 39" C-cable.

Resolution for Cs137 - 9.97%

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

Probe High Units/
Model Serial # Voltage Threshold Time Base

Detector # 1 LMI44ý10 PR135854 1050 100 4 I 2

Detector#2 LM144-10 PR135854 1050 100 7 / 1

Detector # 3 CS137PK 662KEV 721 642 7 / 1

Detector #

Detector #

Detector #

Detector #

Detector #

Detector I

Detector #
Units: 0 - rad, 1 -- Gray, 2 - rem, 3 - Sv, 4 - R, 5 - C/Kg. 6 - Disintegrations, 7 - Counts, 8 - CVcM sq., 9 - BQ/cm sq.

Time Base: 0 - Seconds, 1 - Minutes, 2 - Hours

REFERENCE INSTRUMENT INSTRUMENT REFERENCE

Dead Time
Correction Factor
1.450212E-05

1.450211 E-05

0.000000E+00

Calibration
Constant

5.233001 E+10

1.000000E+00

1.000000E+00

Linearity/%

' See attached detector documentation, if applicable.

INSTRUMENT INSTRUMENT

Digital CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Readout 400kcom -111 -Y7'1(•o) 23'1 -7' 400cpm Lqo(o) L4_o(c_)

40kcam 7,11 4 I 40c4m Lf ku ,
4kcirm 40oo0 'tooJ,

Luchum Meosurements. Inc. certifies that the above instrument has been calibrate d by standards troceable to the Notlonal Institute of Standaars and Technology, or to the calibration facilitles of
otner International Standards Organization members, or have been dernved from accepted values of naturat physical constants or hove been derived by the ratio type of CaE.braflion techrdlUenS.
Irse calibration system conforms to therepuirements of ANSI'NCSL Z540-1-1994 and ANSI N323-1978. Slate of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: cs-137 Gamma S/N

[01162E]GI2 9M,565 0]5105 LT1008 ]T879DE S52DES1 l 0720 1734 01616 LtNeutronArr-241 BeS/NT-304

ED Alpha S/N .... _ F Beta S/N _ Other Am241;0.83 uCi

Is. m 500 S/N 81084 [Z Multimeter S/N__ 78401030

Calibrated By: a &•_4,rDae _,___ Dote .2_f _"_- __O_

Reviewed By: zie > i--" Date 7 _, _______ ______

FORM C44C 11/261203 This certificate shall not be reproduced except in full without the written approval of Ludlum Measurements. iVc.



1111 '!k Designer and Manufacturer LUDLUM MEASUREMENTS, INC.
of POST OFFICE BOX 810 PH. 325-235-5494

Scientic and Industrial CERTIFICATE OF CA LIBRA TION 501 OAK STREET FAX NO. 325-235-4672_________instruments

SWEETWATER, TEXAS 79556, U.S.A.

O MFG INC ORDER NO. 257557 / 303433

Mfg. Ludlum Measurements, Inc. Model 2350-1 Serial No. 134768

Cal. Date 13-Jul-06 Cal Due Date 13-Ju1-07 Cal. Interval 1 Year Meterface N/A

Check mark 9-applies to applicable Instr. and/or detector lAW mfg. spec. T. 71 IF RH 49 % Alt 701.8 mm Hg

D] New Instrument Instrument Received Within Toler, +-10% [] 10-20% [] Out of Tol. E] Requiring Repair E] Other-See comments

• Mechanical check V Input Sens. Linearity
F/S Resp. check Reset check Window Operation

Audio check Alarm Setting check Battery check - (Min. Volt) 4.4 VDC
Ratemeter Linearity check rL;Lj Integrated Dose check • Recycle Mode check Threshold

9.Dato Log check 9 Overload check Si•caer Readout check Dial Ratio 100 = 10 mV

Ii Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. R'Calibrated In accordance with LMI SOP 14.9 rev 02/07/97.

[ HV Readout (2 points) Ref./Inst. 500 ii .. V Ref./Inst. 2000 / .Iq 7 ; V

COMMENTS: Firmware: 37122N21

1/O Firmware: 3'7123N05

Calibrated using 39" C-cable.

Resolution for Cs137 - 10.42%

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

Probe High Units/
Model Serial # Voltage Threshold Time Base

Detector 4 1 LM144-10 PR139491 1100 100 4 / 2

Detector # 2 LM144-10 PR139491 1100 100 7 / 1

Detector # 3 CS137PK 662KEV 751 642 7 / 1

Detector #

Detector #

Detector #

Detector f

Detector II

Detector #

Detector #

Unitst 0-rad, 1-Gray, 2-rem, 3-Sv, 4-R, 5-CCK 6-Disintegrations, 7-Counts, 8-Ciacmnsq., 9 -Bq/cns4
rone Bame 0 - Seconds, 1 - Minutes, 2 -Hours

REFERENCE INSTRUMENT INSTRUMENT REFERENCE

Dead Time
Correction Factor
1.379348E-05

1.379348E-05

0.000000E+00

Calibration
Constant

5.412704E+10

1.000000E+00

1.000000E+00

Linearity
t 00/

. See attached detector documentation, It applicabte.

INSTRUMENT INSTRUMENT
e'A or\IM1KT Drf-rl\ICi CAT~f rflOAn~ft.IC- r'~ o. D(1k

Digital -L. I [ F1 I I 1
Readout _ 400kcpm _3,' o 0L._ I R qt 0(0) 400ctm to ro') 0( o0)40c m q , '•19-7 40cpm

_ 4kcQm If . A
Ludlum Meosureements. Inc. certifwle that the above instrument has been calibrated by staondords traceoble to the Notional it•nttiue of Srondards and Technology, or to the coibration foctimles of
other Internotional Standords Organizotion members, or hove been derived from accepted values of noturol physicol constants or have been derived by the ratio type of cotibrotlon teoiie.
The calibration system conforms lo the requlrements of ANSI/NCSL 540-f1-1 94 and ANSI N323-1976. State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: Cs-137 Gamma S/N

Eli1162[1GI 2 ZM565 -]5105 FiT10080 879[1E552 1-1E551 0720 01734 01616 -Neu-toonArn-241 BeS/N T-300

LE Alpha S/N __ Beta S/N _" Other Am24A SQ.3_43 l. m 500 S/N 81084 -• Multimeter S/N 78401030

Calibrated By: . Jd'L.- 4..L),,I, Date I -- o 16

Reviewed By: J ), Dote ____._ _ (2__ __ ___

FORM C44C I /126/20=3 This certificate snoll not be reproduced except In full. without the wrilnen approval of Ludurm Measurements, Inc.



Designer and Manufacturer % t y, LUDLUM MEASUREMENTS, INC.
of POST OFFICE BOX 810 PH. 325-235-5494

Scientific and Industrial CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
Instruments

SWEETWATER, TEXAS 79556. U.S.A.

1.TOMER MFG INC ORDER NO. 257271 / 303277

Mfg. Ludlum Measurements, Inc. Model 2350-1 Serial No. 129405

Cal. Date 19-Jun-06 Cal Due Date 19-Jun-07 Cal. Interval 1 Year Meterface N/A

Check mark L;Xapplies to applicable instr. and/or detector lAW mfg. spec. T. 73 -F RH 47 % Alt 700.8 mm Hg

[ New Instrument Instrument Received F- Within Toler. +-10% - 10-20% Ei Out of Tol. RI Requiring Repair EýOther-See comments

Mechanical check/ sO i Input Sens. Linearity
F/S Resp. check Reset check Window Operation
Audio check Alarm Setting check I Battery check (Min. Volt) 4.4 VDC
Ratemeter Llnearity check L Integrated Dose check • Recycle Mode check Threshold
Data Log check " Overload check - Scaler Readout check Dial Ratio 100 = 10 mV

L• Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [,:,"alibrated in accordance with LMI SOP 14.9 rev 02107/97.

HV Readout (2 points) Ref./Inst. 500 / Lill V Ref./Inst. 2000 / Igq•6 V

COMMENTS: Firmware: 37122N21

I/O Firmware: 37123N05

No "As Found" readings because of M2350-1 memory loss.

Calibrated using 39" C-cable.

Resolution for Cs137 - 9.82%

Gamma Calbration: GM detectors positioned perpendicular to source except forM 44-9 in which e front of probe faces source.

0
Detector # 1

Detector # 2

Detector # 3

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Detector #

Probe
Model

LMI44-10

LM144-10

CS137PK

Serial #
PR137085

PR137085

662KEV

High
Voltage

900

900

583

Threshold
100

100

642

Units/
Time Base

4 /2

7 /1

7 /

Dead Time
Correction Factor
1.444180E-05

1.444180E-05

0.OOOOOOE+00

Calibration
Constant

5.491888E+10

1.000000E+00

1.000000E+00

Linearity
+10%*

Units: 0 - rod, 1 - Gray, 2 - rem, 3 - Sv, 4 - R, 5 - CAg, 6 - Disintegrations, 7 - Counts, 8 - Cicm sq., 9 -Bon sq.
Troe Base: 0 - Seconds, 1 - Minutes, 2 - Hours " See attached detector documentation, If applicable.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

Digital CAL. POINT RECEIVED METER READING" CAL, POINT RECEIVED METER READING*
Readout 400kcpm q_ 1-7 -7_ 400cm__o(o)

40kcpm 31J 5tf 13 40cam ,/ ,

4kcpm 1140o 1

Ludurn Measurements. Inc. certifies that the above kut•rument has been Coaibroted by standards troceable to the Notionai Institute of Standards and Technology, or to the ctibrattaon ftates of
other Internationat Standards OganizoatIon members or hove been derived frorn accepted values of natudOt physicol Constants or have been derived by the ratio type of caitbrationt techngques.
The coli; ation system conforms to the requttements of ANSI/NCSL Z540-1-1994 and ANSI N.323-1978. State of Texas calibration Lcene No. LO-1963

Reference Instruments and/or Sources: Cs-137 Gammna S/N
LI 1162 U]G112 [•M,565 5'105 U T1Q• U--it879 E552 U]E551 [-'720 L]734 [I1616 D Neutron Arm-241 Be S/N T-304

LI Alpha S/N __ Beta S/N Z Other Am241 0.83uCl

O [ M m500 S/N 81084 7 Multimeter S/N 78401030

Calibrated By: - ,"".- --',4. Date /1 - -06

Reviewed By: YY (•,L•,Y .u.- Date / 0 L•. o

FORM C44C 11/26/2003 Thfs certificate shall not be reproduced except In futl. without the written approval of Ludlum Measurements. Inc.



Designer and Manufacturer •. LUDLUM MEASUREMENTS, INC.
of POST OFFICE BOX 810 PH. 325-235-5494

Scientific and Industrial CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672Instruments50OASTET FXN.3-2-47

SWEETWATER, TEXAS 79556, U.S.A.

. OMER MFG INC ORDER NO. 257271 / 303277

Mfg. Ludlum Measurements, Inc. Model 2350-1 Serial No. 120630

Cal. Date 19-Jun-06 Cal Due Date 19-Jun-07 Cal. Interval 1 Year Meterface N/A

Check mark -applies to applicable instr. and/or detector lAW mfg. spec. T. 73 IF RH 47 % Alt 700.8 mm Hg

D New Instrument Instrument Received ZWithin Toler, +-10% [ 10-20% D Out of Tol. [1 Requiring Repair D Other-See comments

Mechanical check [' Input Sens. Linearity
* F/S Resp. check Reset check • Window Operation

Audio check Alarm Setting check Battery check (Min. Volt) 4.4 VDC
Ratemeler Linearity check V Integrated Dose check • Recycle Mode check Threshold

[ Data Log check [ Overload check •'Scaler Readout check Dial Ratio 100 = 10 mV

falibrated in accordance with LMI SOP 14.8 rev 12/05/89. gCalibrated In accordance with LMI SOP 14.9 rev 02/07/97.

HV Readout (2 points) Ref./Inst. 500 /____-__ ' V Ref./Inst. 2000 / ,. oo V

COMMENTS: Firmware: 37122N21

I/O Firmware: 37123N04

Calibrated using 39" C-cable.

Resolution for Cs137 - 9.21%

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

Probe High Units/ Dead Time Calibration Unearity
Model Serial # Voltage Threshold Time Base Correction Factor Constant ±10%/.

Detector #I1 LMI44-10 PR135847 900 100 4 / 2 1.313019E-05 5.377700E+10

Detector #12 LM144-10 PR135847 900 100 7 / 1 1.313018E-05 1..OOOMOE+00

Detector #13 CS137PK 662KEV 566 642 7 / 1 0.000OOOE+00 1.0000OOE+00

Detector #

Detector f

Detector #

Detector III

Detector #

Detector #

Detector #
Units: 0 - rad. 1- Gray, 2 - rem, 3 - Sv, 4 -.R, 5 C1Kg, 6 - Disintegrations, 7 - Counts, 8 - CVcrm sq., 9 - Bq/cm sq

nine Base: 0 - Seconds, 1 - Minutes, 2 - Hours See attached detecor documentation, if applicable.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

Digital CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Readout 40Ok im .3.1, viS t(o' 3'59(6N 400cm _o (.)4•_(.

40kcom .. 3,10,4 3q, 40cm 4 ,
4kcpm_ 4 00+, Ltpo+/

Ludhim Measurementz Inc. certifles that rth' above instrument has been calibrated by sondorcts traceable to the Notional Institute of Standards and Technology, or to the callbrorton tocjittes of
other International Stondords Orgonizotion menbers, or have been derrved from accepted votues of natural physical constants or hove been derived by the ratio type of calibration techniques.
The coltbratloan system conforTs to the requirements of ANSI/NCSI. Z_401I-1994 and ANS N323-1978. State of Texas Calibralion Ucense No. LO-1963

Reference Instruments and/or Sources: Cs-137 Gamma S/N

t"•1162 E-G112 •M565 115105 E]]TI008 -- T879 E552 [--E551 [11720 [--734 F11616 INeutrOnAm241BeS/NT-304

E] Alpha S/N [1 Beta S/N [_ Other Am241 0.83 uCI

m 500 S/N 81084 - Multilmeter S/N 78401030

Calibrated By: - .- C-.. 44. 1 Date - ,,

Reviewed By: LA•i V/l.,, Dote /S -.. ,.

FORM C44C 11/26/2003 This certificate shoal not be reproduced except In full. without the written approval oa Ludlurn Measurements, Inc.



Reuter-Stokes

Calibration Certificate

Reuter-Stokes certiflies that the l:'nvirmnmeinml Radiation Monitor. identified

below, has been calibrated for output using the shadow shield technique*, and

calibrated with radiation sources traceable to the National Institute of Standards

and Technology.

Sensor Type: 100 mR/Hr

Serial Number: 98100046

Calibration Date: 9/8/06

Sensitivity: 12.24 mV/.uR/h

it 161d ignature

*Calibration Procedure: RS-SOP 238. 1

0



0 Reuter-Stokes

Calibration Data

Sensor Type:

Serial Number:

Calibration Date:

Customer Name: MFG

Sensitivity (Ra-226):

100 mR/1-1ir

98100046

9/8/06

Source (CS-137):

Date o Certification:

Exl.posure Rate at I meter:

BB-400

12/1/94

4.226 mR/h

12.24 mVWlRh

Feet
11.8

13.8

15.8

17.8

Distance

C111

359

420

481

542

Exposure Rate
p R/h

244.936

178.300

135.430

106.250

P+S+A

V

3).840.

2.913

2.307

1.887

S+A

V

0.807

0.708

0.631

0.571

P

V

2.205

1.676

1.316

k(CS-137)
mV/ltR/h

12.38

12.37

12.38

12.39

k(CS-137) = 12.38 mv/tR/h

k(Ra-226) = .9892 k(CS-137)

k(Ra-226) = 12.24 mv/JtR/h

K- = 12.38 mv/.tR/h

cT = .009 mv/pR/h

V G_

k
0.075%

By: HDate:

0



S
Reuter-Stokes

RSS-131 FIRMWARE PARAMETERS

SIN 98100046

RAC 2.497E-08

ZLN
ZMN
ZHN

ZLD
ZMD
ZHD

RLN
RMN
RHN

RLV
RMV
RHV

O.OOOE-00
5.513E-02
2.431 E-04

O.OOOE-00
3.720E-05
-5.600E-06

4.901E+11
2.016E+09
1.998E+07

-1.150E+08
2.520E+05
3.030E+03

Only change in constants is the RAC.
As found RAC 2.536E-08.

By:

Date:

L~eve uler/Eectrical Inspector~

Senior Enginieer
Reviewed By:
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CHAIN OF CUSTODY RECORD
REQUEST FOR ANALYSIS

MPG. Inr. -
381 Automation Way #100
Fort Collins, CO 80525 2
(910) 223-9600 Fax (970) 223-7171

M,ýNojed Ne

Ulhiecif-e/ I 7a-
/ Awfvels PW-told

PrasNber •oy KWd/ Gtit D- O, . II4*e

)~A~
2 ~fjI

f

Neeo Resell. I Rneestlbt

f'~J*5~/ &~k5~&
M~6 1AC.

(6' 5i9525

5,ucrW•l**N lAnaW:

oodd \0
Fl•:i plo O pNiJ a Me No. .ft m I -AtI- F Ix . A FiU F.t

Id.,iIrw•en , T Ibte of Contt 01Oc 1 ýr Y IN Y N IYN Y N "letoetn
_____ -_____ ___,_____,L.. X - .- -.- ___ A ,'2,,,,.iRF'Ais 5s¢k,, 6S-

___ .__ __-___ I ) • J•,/'•."4..,,Kn,' ,,1•a l

t6-5 - -. - -.. • I I I

__ __ __ _ __ __ _ __2 _X ____ _ z ,df K•,,'E-" •s-/O.,,' Idi,

LC.-bO __ V _ ____________

PoqlWed r. Pot Nemo/AtdOM) Col: RCeeltvd by: NffWA=,lon D•t AnylOed Leboe lra eet*ot*

0 10y tbo , i, , ,vee , .
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Attachment 3.12-2 Data Quality Control Documentation
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,ERGY LABORA TORIES, INC. *2393 Salt Creek Highway (82601) •.RO. Box 3258, .Casper WIY 82602
i Free 888,235.0515 - 307235.0515 • Fat 307234.1639 • cap ergylat com r www.energylati.com

QA/QC Summary Report

.lient: MFG Inc Report Date: 11114)06

0

Project Red Desert 181445 Work Order. C06100413

Analyte Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual

Method: E901.1 Batch: 12393

Sample ID: LCS-R74833 Laboratory Control Sample Run: GAMMA EGG-ORTEC_06102 .10125M06 10:40
Radium 226 7.5 pCi/g-dry 1.0 87 80 120

Sample ID: MB-R74833 Method Btank Run: GAMMA EGG-ORTEC_06102 10(25/06 10:40
Radium 226 ND pCi/g-dry I

Sample ID: C06100332-0iADUP Sample Duplicate Run: GAMMA EGG-ORTEC 06102 10/25/06 10:40
Radium 226 3400 pC((g-dry 1.0 0.2 30

Sample ID: C06100413-010ADUP Sample Duplicate Run: GAMMA EGG-ORTEC_06102 10/25106 10:40

Radium 226 4.8 pCi/g-dry 1.0 2.1 30

Sample ID: C06100413-020ADUP Sample Duplicate Run: GAMMA EGG-ORTECO06102 10/25/06 10:40
Radium 226 4.5 pCi/g-dry 1.0 14 30

Method: SW6020 Batch: 12397

Sample ID: MB-12397 Method'Blank Run: ICPMS2-C_06101 1A 10/11106 18:29
Uranium ND mg/kg-dry 0,003

Sample ID: LCSi-12397 Laboratory Control Sample Run: ICPMS2-C._061011A 10/11/06 18:33
Uranium 1.06 mg/kg-dry 0.015 106 75 125

Sample ID: COI001413-O10A MS Sample Matrix Spike Run: ICPMS2-C_061011A 10111/06 19:56
Uranium 28.2 Mglkg.-dry 0.031 104 75 125

Sample ID: C06100413-010A MSD Sample Matrix Spike Duplicate Run: ICPMS2-C_061011A 10/11106 20:00

Uranium 28.5 mg/kg-dry 0.031 105, 75 125 1.0 20

Method: SW6020 Batch: 12398

Samplel D: MB-12398 Method Blank Run: ICPMS2-C_06101 IA ;10/11/06 16:29
Uranium ND mg/kg-dry 0.003

Sample ID: LCSI-12398 Laboratory Control Sample Run: ICPMS2-C_06101tA 10/11/06 16:33

Uranium 1.12 mg/kg-dry 0.015 112 75 125

Sample ID: C06100413-020A MS SampLeMatrix Spike Run: ICPMS2-C_061011 A 10/11/06 17:40
Uranium 32.4 mg/kg-dry 0,031 104 75 125

Sample ID: C06100413-020A MSD Sample Matrix Spike Duplicate Run: ICPMS2-C_061011A 10/11/06 17:44

Uranium 32.6 mg/kg-dry 0.031 105 75 125 0.5 20

Qualifiers:
RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Track*C06i00413 Page 9



Attachment 3.12-3 E-Size Final Baseline Gamma Survey and Ra-226 Soil Maps
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