
Department oF Environmental Quality

To protect, conserve and enhance the quality of Wyoming's
environment for the benefit of current and future generations.

Dave Freudenthal, Governor John Corra, Director

April 7, 2009

Mr. Thomas McLaughlin
Mail Stop 8-TF5
U.S. NRC
Washington, D.C. 20555-001

RE: Annual Report for WDEQ - ANC Reclamation Project
Mine Permit 352

Dear Mr. McLaughlin,

Enclosed is the WDEQ's annual report describing activities at the ANC site during 2008.

Please feel free to contact me should you have any questions regarding the report.

Sinceey

Mark Moxley
LQD District Supervisor

Enclosure: 2008 Annual Report for ANC Project

cc: Don McKenzie - LQD Cheyenne

Lander Field Office • 510 Meadowview Drive ° Lander, WY 82520 - http://deq.state.wy.us
ABANDONED MINES AIR QUALITY LAND QUALITY SOLID & HAZARDOUS WASTE WATER QUALITY

(307) 332-5085 (307) 332-6755 (307) 332-3047 (307) 332-6924 (307) 332-3144
FAX 332-7726 FAX 332-7726 FAX 332-7726 FAX 332-7726 FAX 332-7726



2008 Annual Report
WDEQ - ANC Gas Hills Reclamation Project

Site Inspections:

Inspection Date Activities

6/2/08 Started R-4 pump, installed new flow meter
6/5/08 Routine inspection
7/21/08 Routine inspection
9/5/08 Routine inspection
10/8/08 Routine inspection
10/13/08 Shut down R-4 pump
10/22/08 Well sampling

Groundwater Monitoring:

On 10/22/08 the following locations were sampled: (see attached map)
Well MW-14a, Well R-4, Willow Spring, Willow Spring North

Copies of lab reports are attached. Also graphs of selected parameters at these locations.

Groundwater Corrective Action:

R-4 meter @ shutdown on 10/13/08 345,140 gallons
R-4 meter @ startup on 6/2/08 (new meter) - 0 gallons
Total volume pumped in 2008 345,140 gallons

Pond No.1 Settlement Monument Survey:

On 10/22/08 the 4 monuments on pond no. 1 were surveyed by BRS Engineering.

Monument Elevation
SM-10 6441.335
SM-14 6440.998
SM-15 6439.448
SM-16 6440.893

A graph illustrating the elevations of the settlement monuments is attached.
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LABORATORY ANALYTICAL REPORT

Client: WY DEQ / WQD

.Project: ANC

Lab ID: C08101019-001
Client Sample ID: Willow Spring'

Report Date: 12/08/08
Collection Date: 10/22/08 09:40

DateReceived: 10/22/08

Matrix: Aqueous

MCL/
Analyses Result Units Qualifiers RL QCL Method Analysis Date / By

MAJOR IONS
Carbonate as C03
Bicarbonate as HCO3

Calcium

Chloride
Fluoride

Magnesium

Nitrogen, Ammonia as N
Nitrogen, Nitrate+Nitrite as N
Potassium

Silica
Sodium

Sulfate

PHYSICAL PROPERTIES
Conductivity
pH
Solids, Total Dissolved TDS @ 180 C

METALS - DISSOLVED

Aluminum
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel
Selenium
Uranium
Vanadium
Zinc

ND
571

384

/83
0.3
105

19.8
2.01

31

35.2
182

A1320"

3260.

7.95
/2470

ND
0.005

ND

ND

0.2
ND

ND
ND
ND

ND

3.47

ND

ND
ND

0.002

V0.342
ND
ND

mg/L
mg/L

mg/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L

mg/L

mg/L
mg/L

1

1
0.1

D 0.2

0.05

0.2

D 4
1

umhos/cm
S.U.
mg/L

1
0.01
10

A2320 B

A2320 B

E200.7

E300.0

A4500-F C

E200.7

E350.1
E353.2

E200.7

E200.7

E200.7
E300.0

A2510 B
A4500-H B

A2540 C

E200.8
E200.8

E200.8
E200.8

E200.7
E200.8
E200.8

E200.8

E200.7
E200.8
E200.8

E200.8

E200.8
E200.8

E200.8

E200.8

E200.8

E200.8

mg/L

mg/L
mg/L

mg/L

mg/L
mg/L

mg/L
mgIL
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

0.1

0.001
0.1
0.01

0.1

0.005
0.05

0.01

0.03
0.001
0.01

0.001

0.1

0.05
0.001

0.0003

0.1
0.01

10/24/08 14:58 / IjI
10/24/08 14:58 / IjI
11/12/08 12:42 / cp

10/24/08 01:06 / IjI
10/27/08 15:40 / Ijl
11/12/08 12:42 / cp

10/27/08 11:23 / eli-b

10/27/08 13:15 / el~i-b
11/12/08 12:42 / cp

11/12/08 12:42 / cp

11/12/08 12:42 / cp
10/24/08 01:06 / IjI

10/23/08 10:52 1dd
10/23/08 10:52 / dd
10/24/08 09:43 /jah

11/08/08 09:23 / sml

11/08/08 09:23 / smi

11/08/08 09:23 / sml
11/08/08 09:23 / sml

11/12/08 12:42 / cp
11/08/08 09:23 / sml

11/08/08 09:23 / sml
11/08/08 09:23 / sml

11/12/08 12:42 / cp
11/08/08 09:23 / sml
11/08/08 09:23 / sml'

11/08/08 09:23 / sml

11/08/08 09:23 / sml

11/08/08 09:23 / sml
11/08/08 09:23 / sml

11/08/08 09:23 / sml

11/08/08 09:23 / sml
11/08/08 09:23 / sml

11/03/08 19:08 / cp
11/03/08 19:08 / cp

METALS - TOTAL
Iron
Manganese

2.35 mg/L
6.92 mg/L

D 0.04
(,. 0.01

E200.7
E200.7

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.
D - RL increased due to sample matrix interference.



ENERGY LABORA TORIES, INC. 2393 Salt Creek Highway (82601) • P.0 Box 3256 8 Casper, WY 82602
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LABORATORY ANALYTICAL REPORT

Client: WY DEQ / WQD

Project: ANC
Lab ID: C08101019-001
Client Sample ID: Willow Spring

Report Date: 12/08/08
Collection Date: 10/22/08 09:40

DateReceived: 10/22/08

Matrix: Aqueous

MCL/
Analyses Result Units Qualifiers RL QCL Method Analysis Date I By

RADIONUCLIDES - DISSOLVED
Gross Alpha 3'17..
Gross Alpha precision (+) 20.8
Gross Alpha MDC 10.1
Gross Beta 141
Gross Beta precision (t) 12.0
Gross Beta MDC 16.1
Radium 226 AT..
Radium 226 precision (±) 0.22
Radium 226 MDC 0.15
Radium 228 ": 1:2f.

Radium 228 precision (W) 0.7
Radium 228 MDC 1.1
Thorium 230 ' . , . , -, '. ; ' . -0.11

Thorium 230 precision (+) 0.4

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L

pCi/L
pCi/L

pCi/L

meq/L
meq/L

mg/L

U 0.2

E900.0
E900.0
E900.0
E900.0

E900.0

E900.0

E903.0
E903.0

E903.0

RA-05

RA-05

RA-05
E907.0

E907.0

11/27/08 00:30 / cgr
11/27/08 00:30 / cgr

11/27/08 00:30 / cgr

11/27/08 00:30 / cgr

11/27/08 00:30/ cgr

11/27/08 00:30/ cgr

11/19/08 09:49 / trs
11/19/08 09:49 ltrs
11/19/08 09:49 / trs

11/13/08 13:13 /plj
11/13/08 13:13 /pli

11/13/08 13:13 / plj
11/15/08 12:14 / dmf
11/15/08 12:14 / dmf

.11/17108 17:40 /sdw

11/17/08 17:40/ sdw

11/17/08 17:40 /sdw

11/17/08 17:40 /sdw
11/17/08 17:40 /sdw

DATA QUALITY
A/C Balance (t 5)
Anions
Cations
Solids, Total Dissolved Calculated
TDS Balance (0.80- 1.20)

-1.85

39.3
37.9
2470

1.00

Calculation
Calculation
Calculation
Calculation
Calculation

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.
U - Not detected at minimum detectable concentration



ENERGVYLABORATORIES, INC. •2393 Salt Creek Hzqhway (82601) P0. Box 3258 C Casper, WY 82602
Toll Free 888.235.0515 • 307235.0515 -Fax 307.234. 1639 - casper@energylab.com -www.energylab.com

r':..B *'

LABORATORY ANALYTICAL REPORT

Client:
Project:
Lab ID:

WY DEQ/WQD

ANC

C08101019-002

Report Date:
Collection Date:

DateReceived:

12/08/08
10/22/08 10:00
10/22/08

Client Sample ID: MW.-I4A` Matrix: Aqueous

MCU
QCLAnalyses Result Units Qualifiers RL Method Analysis Date / By

MAJOR IONS.
Carbonate as C03
Bicarbonate as HCO3

Calcium

Chloride
Fluoride

Magnesium

Nitrogen, Ammonia as N

Nitrogen, Nitrate+Nitrite as N
Potassium

Silica
Sodium

Sulfate

PHYSICAL PROPERTIES
Conductivity
pH
Solids, Total Dissolved TDS @ 180 C

METALS - DISSOLVED,
Aluminum
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel
Selenium
Uranium
Vanadium
Zinc

METALS - TOTAL
Iron
Manganese

ND
304
188

,''13

0.5

37

ND
0.08
18

27.4

95
542

1500

7.36
A 060

ND

0.003

ND

ND

0.1
ND

ND

ND

ND
ND

0.18
ND

ND

ND

0.002

,/0.113
ND

ND

mg/L
mg/L
mg/L

mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

umhos/cm

s.u.

mg/L

1

1

0.1
0.05

1

0.2

2
0.01

1

0.1
1

0.1
0.01

0.1

0.001

0.1
0.01

0.03
0.001

0.01

0.001
0.010.001
0.01

0.05

0.001
0.0003

0.1
0.01

mg/L
mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L.

mg/L

mg/L
mg/L
mg/L

mg/L

mg/L

A2320 B
A2320 B

E200.7

E300.0

A4500-F C
E200.7

E350.1

E353.2
E200.7

E200.7

E200.7
E300.0

A2510 B

A4500-H B
A2540 C

E200.8

E200.8
E200.8

E200.8

E200.7
E200.8

E200.8

E200.8
E200.7

E200.8

E200.8

E200.8
E200.8

E200.8

E200.8

E200.8

E200.8
E200.8

E200.7
E200.7

10/24/08 15:18 /IjI
10/24/08 15:18 / Il
11/12/08 12:59 / cp

10/24/08 01:20 / Ijl
10/27/08 15:48 / IjI
11/12/08 12:59 / cp

10/27/08 08:58 (eli-b

10/27/08 13:-16 / eli-b
11/12/08 12 :59 / cp

11/12/08 12:59/cp

11/12/08 12:59/ cp
10/24/08 01:20 / IjI

10/23/08 10:54 / dd

10/23/08 10:54 /dd

10/24/08 09:43 / jah

11/08/08 09:29 / sml
11/08/08 09:29 / sml

11/08/08 09:29 / sml
11/08/08 09:29 / sml

11/12/08 12:59 /cp

11/08/08 09:29 / sml

11/08/08 09:29 / sml
11/08/08 09:29 / sml
11/12/08 12:59 /cp

11/08/08 09:29 / sml

11/08/08 09:29 / sml
11/08/08 09:29 / sml

11/08/08 09:29 / sml

11/08/08 09:29 / sml

11/08/08 09:29 / sml

11/08/08 09:29 / sml

11/08/08 09:29./ sml
11/08/08 09:29 / sml

11/03/08 19:12 / cp
11/03/08 19:12 / cp

4.96 mg/L

0.65 mg/L

0.03
0.01

Report
Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.
D - RL increased due to sample matrix interference.
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LABORATORY ANALYTICAL REPORT

Client:
Project:

Lab ID:
Client Sample ID:

WY DEQ / WQD
ANC
C08101019-002
MW-14A

Report Date: 12/08/08
Collection Date: 10/22/08 10:00

DateReceived: 10/22/08

Matrix: Aqueous

MCL/
Analyses Result Units Qualifiers RL QCL Method Analysis Date / By

RADIONUCLIDES - DISSOLVED
Gross Alpha
Gross Alpha precision (±)
Gross Alpha MDC
Gross Beta
Gross Beta precision (+)
Gross Beta MDC

,Radium 226 -

Radium 226 precision (±)
Radium 226 MDC
Radium 228.
Radium 228 precision (±)
Radium 228 MDC
Thorium 230 .

Thorium 230 precision (+)

DATA QUALITY
A/C Balance (± 5)
Anions
Cations
Solids, Total Dissolved Calculated
TDS Balance (0.80 - 1.20)

* 130

8.7

4.4

57.2
3.9

5.0

/2.5-
0.30
0.14

0.7

1.1

0.1

pCi/L

pCi/L

pCi/L

pCi/L
pCi/L

pCi/L

pCi/L
pCi/L

pCilL
pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

meq/L

meq/L
mg/L

U 0.2

E900.0

E900.0

E900.0

E900.0
E900.0

E900.0

E903.0

E903.0
E903.0

RA-05

RA-05

RA-05
E907.0

E907.0

11/27/08 00:30 / cgr
11/27/08 00:30 / cgr
11/27/08 00:30 / cgr
11/27/08 00:30 / cgr
11/27/08 00:30 / cgr
11/27/08 00:30 / cgr
11/19/08 09:49 / trs

11/19/08 09:49 / trs
11/19/08 09:49 / trs

11/13/08 13:13 / plj
.11/13/08 13:13 / plj

11/13/08 13:13 / plj
11/15/08 12:14 /dmf
11/15/08 12:14 / dmf

11/17/08 17:41 / sdw
11/17/08 17:41 / sdw
11117108 17:41 / sdw
11/17/08 17:41 / sdw
11/17/08 17:41 / sdw

1.10
16.6
17.0
1120

0.950

Calculation
Calculation
Calculation
Calculation
Calculation

Report
Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.
U - Not detected at minimum detectable concentration
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LABORATORY ANALYTICAL REPORT

Client: WY DEQ / WQD
Project: ANC
Lab ID: C08101019-003

Client Sample ID: .'.R4

Report Date: 12/08/08
Collection Date: 10/22/08 11:05

DateReceived: 10/22/08

Matrix: Aqueous

MCU
QCLAnalyses Result Units Qualifiers RL Method Analysis Date / By

MAJOR IONS
Acidity, Total as CaCO3

Carbonate as 003
Bicarbonate as HCO3

Calcium
Chloride
Fluoride

Magnesium

Nitrogen, Ammonia as N
Nitrogen, Nitrate+Nitrite as N

Potassium

Silica
Sodium

Sulfate

860
ND

ND
407
242

0.3

323

378

4.88
11

98.0

366
4950

mg/L
mg/L

mg/L
mg/L
mg/L

mg/L

mg/L

mg/L
mg/L

mg/L

mg/L
mg/L

mg/L

D

D
D
D

1
1

1

0.1

2

0.05

0.4

8

3

1

0.01

10

A2310 B

A2320 B

A2320 B

E200.7
E300.0
A4500-F C

E200.7
E350.1

E353.2
E200.7

E200.7
E200.7

E300.0

A2510 B

A4500-H B

A2540 C.

PHYSICAL PROPERTIES
Conductivity
pH
Solids, Total Dissolved TDS @ 180 C

8250 umhos/cm
4.02 s.u.
6720 mg/L

METALS - DISSOLVED
Aluminum
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel
Selenium
Uranium
Vanadium
Zinc

113
0.013

ND

0.11
ND

0.067

ND
0.25
80.5

0.039

30.8
ND

ND
2.03

0.131
2.36

ND

2.16

mg/L
mg/L

mg/L

mg/L
mgiL
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

0.1
0.001

0.1
0.01
0.1

0.005
0.05
0.01

D 0.05
0.001

0.01
0.001

0.1
0.05

D 0.003
0.0003

0.1

0.01

D 0.09

0.01

E200.7
E200.8

E200.8

E200.8

E200.7

E200.8
E200.8
E200.8
E200.7

E200.8

E200.8
E200.8
E200.8

E200.8

E200.8

E200.8

E200.8

E200.8

E200.7

E200.7

10/29/08 10:27 /jdp
10/24/08 15:22 / lijl
10/24/08 15:22 / Iji
11/12/08 13:07 / cp
10/24/08 02:04 / IjI
10/27/08 15:55 / IjI
11/12/08 13:07 / cp

10/29/08 10:21 / eli-b
101/27/08 13:17 / eli-b
11/12/08 13:07 / cp

11/12/08 13:07 / cp
11/12/08 13:0"7 / cp

10/24/08 02:04 / IjI

10/23/08 11:00 / dd

10/23/08 11:00 /dd
10/24/08 09:43 /jah

11/12/08 13:07 /cp
11/08/08 10:16/sml
11/08/08 10:16 /sml

11/08/08 10:16 /sml

11/12/08 13:07 /cp

11/08/08 10:16 / sml
11/08/08 10:16 / sml

11/08/08 10:16 / sml

11/12/08 13:07/cp
1.1/08/08 10:16 / smi

11/08/08 10:16 /sml

11/08/08 10:16 /sml
11/08/08 10:16 /sml

11/08/08 10:16 /sml

11/08/08 10:16 / sml
11/08/08 10:16 / sml

11/08/08 10:16 / sml

11/08/08 10:16/sml

11/12/08 15:40 /cp

11/12/08 15:40 /cp

METALS - TOTAL
Iron
Manganese

82.0 mg/L
30.8 mg/L

I

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.
D - RL increased due to sample matrix interference.
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LABORATORY ANALYTICAL REPORT

Client: WY DEQ / WQD

Project: ANC
Lab ID: C08101019-003
Client Sample ID: R-4

Report Date: 12/08/08
Collection Date: 10/22/08 11:05

DateReceived: 10/22/08
Matrix: Aqueous

MCL/
QCL MethodAnalyses Result Units Qualifiers RL Analysis Date / By

RADIONUCLIDES - DISSOLVED
Gross Alpha
Gross Alpha precision (±)
Gross Alpha MDC
Gross Beta
Gross Beta precision (+)
Gross Beta MDC
Radium 226
Radium 226 precision (1)
Radium 226 MDC
Radium. 2
Radium 228 precision (±)
Radium 228 MDC
Thorium 230
Thorium 230 precision (+)

DATA QUALITY
A/C Balance (± 5)
Anions
Cations
Solids, Total Dissolved Calculated
TDS Balance (0.80 - 1.20)

... . . 1800

74.3
24.1

753
25.6

25.0

17'

0.70
0.11

1.6
1.1

'. 51.3-

10.0

pCi/L

pCi/L

pCi/L

pCi/L
pCi/L
pCi/L

pCi/L

pCi/L
pCi/L
pCi/L

pCi/L

pCi/L
pCi/L

pCi/L

meq/L
meq/L

mg/L

0.2

E900.0
E900.0
E900.0

E900.0
E900.0

E900.0

E903.0

E903.0
E903.0
RA-05

RA-05
RA-05
E907.0
E907.0

11/27/08 00:30 / cgr
11/27/08 00:30 / cgr

11/27/08 00:30 / cgr

11/27/08 00:30 / cgr
11/27/08 00:30 / cgr
11/27/08 00:30 / cgr

11/19/08 09:49 / trs

11/19/08 09:49 / trs

11/19/08 09:49 / trs
11/13/08 13:13 / plj

11/13/08 13:13 / plj

11/13/08 13:13 / plj
11/16/08 13:28 / dmf
11/16/08 13:28 / dmf

11/17/08 17:41 /sdw
11/17/08 17:41 /sdw
11/17/08 17:41 /sdw
11/17/08 17:41 /sdw
11/17/08 17:41 /sdw

-1.39

110
107

6320
1.06

Calculation
Calculation
Calculation
Calculation
Calculation

Report RL - Analyte reporting limit.

Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORA TORIES, INC. • 2393 Salt Creek Highway (82601) -P 0. Box 3258 • Casper, WY s2602
_" To/l Free 888.235.0515 • 307235.0515 • Fax 307 234.1639 • caspergenergylab. co7 w&w.energy/ab. com

F"Mam,

LABORATORY ANALYTICAL REPORT

Client: WY DEQ I WQD

Project: ANC

Lab ID: C08101019-004
Client Sample ID: ,Ji.ow.Spring North-

Report Date: 12/08/08

Collection Date: 10122/08 11:40

DateReceived: 10/22/08
Matrix: Aqueous

MCL/
QCL MethodAnalyses Result Units Qualifiers , RL Analysis Date / By

MAJOR IONS
Carbonate as C03
Bicarbonate as HCO3

Calcium

Chloride
Fluoride
Magnesium

Nitrogen, Ammonia as N

Nitrogen, Nitrate+Nitrite as N

Potassium

Silica

Sodium
Sulfate

ND

338

393

78
0.3
92
1.4

14.0

33
36.2

174

1280

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L

mg/L

1

1

0.1
0.05

1
0.2

4

1

1

.0.01
10

A2320 B

A2320 B

E200.7

E300.0

A4500-F C

E200.7

E350.1

E353.2
E200.7
E200.7

E200.7

E300.0

A2510 B

A4500-H B

A2540 C

D

PHYSICAL PROPERTIES
Conductivity
pH
Solids, Total Dissolved TDS @ 180 C

METALS - DISSOLVED
Aluminum
Arsenic
Barium

'Beryllium
Boron
Cadmium
Chromium
Copper
Iron

Lead
Manganese
Mercury
Molybdenum
Nickel
Selenium
Uranium
Vanadium
Zinc

2900 umhos/cm

7.49 s.u.

2350 mg/L

ND
0.011
ND

ND

0.1
ND

ND

ND
ND

ND

0.02

ND

ND
ND

0.002

0.314

ND
ND

mg/L
mg/L
mg/L

mg/L

mg/L

mg/L
mg/L

mg/L
mg/L

mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L

mg/L
mg/L

0.1
0.001

0.1
0.01
0.1

0.005
0.05

0.01

0.03
0.001

0.01

0,001
0.1
0.05
0.001

0.0003

0.1

0.01

E200.8
E200.8

E200.8
E200.8

E200.7
E200.8

E200.8
E200.8

E200.7
E200.8

E200.8

E200.8
E200.8

E200.8

E200.8

E200.8

E200.8
2200.8

10/24/08 15:35/ Ijt
10/24/08 15:35/Ili

11/12/08 13:11 /cp

10/27/08 20:19 / lijl
10/27/08 15:59 / IjI
11/12/08 13:11 / cp
10/27/08 09:00 / eli-b

10/29/08 09:47 / eli-b

11/12/08 13:11 /cp

11/12/08 13:11 /cp

11/12/08 13:11 /cp
10/30/08 17:21 / Ijt

10/23/08 13:30 /dd

10/23/08 13:30 / dd

10/24/08 09:43 /jah

11/08/08 10:23 / sml

11/08/08 10:23 / smi
11/08/08 10:23 / sml
11/08/08 10:23 / sml

11/12/08 13:11 /cp

11/08/08 10:23 / sml

11/08/08 10:23 / sml

11/08/08 10:23 / sml

11/12/08 13:11 /cp

11/08/08 10:23 / sml

11/08/08 10:23 / sml

11/08/08 10:23 / sml

11/08/08 10:23 / sml

11/08/08 10:23 / sml

11/08/08 10:23./sml

11/08/08 10:23 / sml

11/08/08 10:23 / sml

11/08/08 10:23 / sml

11/03/08 19:20 / cp

11/03/08 19:20/cp

METALS - TOTAL
Iron

Manganese
1.53 mg/L

0.05 mg/L

D 0.04
0.01

E200.7
E200.7

Report RL - Analyte reporting limit.
Definitions: QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.
D - RL increased due to sample matrix interference.
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LABORATORY ANALYTICAL REPORT

Client: WY DEQ / WQD

Project: ANC
Lab ID: C08101019-004

Client Sample ID: Willow Spring North

Report Date:. 12/08/08

Collection Date: 10/22/08 11:40

DateReceived: 10/22/08

Matrix: Aqueous

MCL/

Analyses Result Units Qualifiers RL QCL Method Analysis Date / By

RADIONUCLIDES - DISSOLVED
Gross Alpha
Gross Alpha precision (t)
Gross Alpha MDC
Gross Beta
Gross Beta precision (+)
Gross Beta MDC
Radium 226- .. ....

Radium 226 precision (±)
Radium 226 MDC
Radium 228"
Radium 228 precision (±)
Radium 228 MDC
Thorium 230,
Thorium 230 precision (+)

DATA QUALITY
A/C Balance (± 5)
Anions
Cations
Solids, Total Dissolved Calculated
TDS Balance (0.80 - 1.20)

317,:4
21.8

-11.1

131
11.9

16.2

0.55
0.15

0.12

0.7

1.1
0.1:-"
0.3

pCi/L
pCi/L

pCi/L

pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L

pCi/L

pC.i/L
pCi/L

pCi/L
pCi/L

meq/L
meq/L

mg/L

U

E900.0
E900.0

E900.0

E900.0
E900.0

E900.0
E903.0

E903.0
E903.0

RA-05

RA-05

RA-05
E907.0

E907.0

11/27/08 00:30 / cgr
11/27/08 00:30 / cgr

11/27/08 00:30 / cgr

11/27/08 00:30 / cgr

11/27/08 00:30 / cgr

11/27/08 00:30 / cgr

11/19/08 09:49 / trs

11/19/08 09:49 / trs

11/19/08 09:49 / trs

11/13/08 13:13/plj

11/13/08 13:13 / plj

11/13/08 13 :13 / plj
11/16/08 13:28/dmf

11/16/08 13:28 / dmf

11/17/08 17:41 /sdw

11/17/08 17:41 /sdw
11/17/08 17:41 /sdw

11/17/08 17:41 /sdw
11/17/08 17:41 /sdw

U 0.2

0.391
35.4

.35.7

2340
1.00

Calculation
Calculation
Calculation
Calculation
Calculation

Report
Definitions:

' RL - Analyte reporting limit.

QCL - Quality control limit.

MDC - Minimum detectable concentration

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.
U - Not detected at minimum detectable concentration



WDEQ - ANC Gas Hills Project

Monument
Number

16

15

14

10

11/15/2000

6441.33

6440.53

6441.44

6441.81

4/3/2001

6441.31

6440.44

6441.41

6441.78

12/6/2001

6441.47

6440.55

6441.64

6441.88

7/30/2002

6441.37

6440.39

6441.48

6441.83

3/19/2003

6441.37

6440.30

6441.57

6441.85

5/19/2005

6441.08

6439.82

6441.16

6441.50

10/22/2008

6440.89

6439.45

6441.00

6441.34

IAN Talig Pon No 1 -Setemn Mouet

w

6442.50

6442.00

6441.50

6441.00

6440.50

6440.00

6439.50

6439.00

6438.50

6438.00

$4Monument 16

-0--Monument 15

Monument 14

--0- Monument 10

\~L.
ooA



R4 --- TDS
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R4 -- $- Chloride
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R4 -0-- Ra 226+228

200.0
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MW- 14a

E

3000

2750

2500.

2250

2000

1750

1500

1250

1000

750

500

'250

0

L J 4 .1 4 'I

4 4 4 1 4 1

4 4 4 4* 4 4

01/01/02 0 1/0 1/03 01/01/04 01/01/05 01/01/06 01/01/07 01/01/08

-- TDS

01/01/02 01/01/03 01/01/04 01/01/05 01/01/06 01/01/07 01/01/08



MW - 14a -- # Chloride

30

25

20

• 15
E 0

10

5

0

1/1/0 1/1/03 1/1/04 1/1/05 1/1/06 1/1/07 1/1/08

MW - 14a --*Sulfate
706

600

500

400

E 300

200

100

0

01/01/0 01/01/03 01/01/04 01/01/05 01/01/06 01/01/07 01/01/08



MW - 14a -+-.Uranium
0.350

0.300

0.250

, 0.200

U
0 0.150

0.100

0.050

0.000

01/01/02 01/01/03 01/01/04 01/01/05 01/01/06 01/01/07 01/01/08

MW - 14a -4-Radium 226

30 -

25 -

20

• 15 -

.10 -

5-

0

1/1/02 1/1/03 1/1/04 1/1/05 1/1/06

Radium 228 not tested until 9/2003 but has been undetectable since then.

1/1/07 1/1/08



Willow Springs
4,500

4,000

3,500

3,000

-l 2500
E 2,000

1,500

1,000

500

0

________ ~ I I ~ I I ii
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Willow Springs -4--Chloride

ia

200

180
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100-
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W illow Springs --+-Sulfate
4000 "
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2000 _A A___1
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Willow Springs --4--Radium-226 (pCi/L)

1200

1000

800

600

400

200

0

03/

I1 ý1 L a !
-H- I __ -

ii_ iz~ .77II 1I[1[II11II .....

01/79 03/01/84 03/01/89 03/01/94 03/01/99

Ra228 not tested prior to 6/03, ND except for 6/24/03 (41.5 pCi/L)

03/01/04
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Willow Springs North
3500

3000

2500

Innn

1500

100021

500

12/6/1999

-,- TDS

1
4/19/2001

1
9/1/2002

1
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Willow Springs North
120•

100

80

60
--- Chloride

40

20

0 I I I

12/6/1999 4/19/2001 9/1/2002 1/14/2004 5/28/2005 10/10/2006 2/22/2008 7/6/2009

Willow Springs North
1800

1600

1400

1200

1000.

800 -4-+-Sulfate

600

400

200

0 4 1 • 1 5 1
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Willow Springs North
0.37

0.36

0.35

0.34

0.33

0.32

0.31

12/6/1999

.4-Uranium (mg/I)

4/19/2001 9/1/2002 1/14/2004 5/28/2005 10/10/2006 2/22/2008 7/6/2009

Willow Springs North
1.6

1.4-

1.2

1

0.8

0.6

0.4

0.2

0I I I I

1/14/2004 8/1/2004 2/17/2005 9/5/2005 3/24/2006 10/10/2006 4/28/2007 11/14/2007 6/1/2008 12/18/2008 7/6/2009

--- Radium-total


