University of Alaska Fairbanks, Water and Environmental Research Center
Form F-004a: Water Quality Field-Sampling General

Project ID:

North Slope Lakes

Site Location/Lake ID:

L9312 SH_SHORE_MID

Sample Purpose: Lake Water Quality Date: 11/13/07  Time: 15:36
FIELD MEASUREMENTS
GPS Coord. Northing: N70°20.017" Easting: W150°57.101' Datum: NAD83
Measurements By: Whitman Time: n/a
Water Depth (ft): 7.94 Ice Thickness (ft): 1.30
Freeboard (ft): 0.1 Snow Depth (ft): 0.10
Elev. (BPMSL +/- .02): 7.32 Survey By: JED Date: 11/13/07  Time: 14:00
Water Sampling By: Sample Depths BWS (ft): 1 Date: 11/13/07  Time: 15:36
2
WATER QUALITY METER INFORMATION 3
Calibration Information
Pre-Sampling Post-Sampling
Parameter (s) Owner Meter Make/Model Serial No. QAQC Check QAQC Check
MULTI GWS IN-SITU Troll 9000 33033 Not Done Pass
Parameters Field Measurements
Time: 15:36| 15:39] 15:41 15:45| 15:48| 15:52
Depth BWS (ft): 2 3 5 6 7 BOT
Temp (°C): 0.32 0.54 1.10 1.50 1.71 1.77
pH: 7.74 7.71 7.69 7.63 7.57 7.50
Barometeric (mmHg): 751.7| 751.8] 751.8] 751.9| 752.0] 752.0
Pressure (kPa): 5.716] 8.695| 14.638| 17.610| 20.602| 22.822
Conductivity (yS/cm): 43.69| 50.38] 49.88] 49.81| 50.06/ 50.67
RDO (ppm): (mg/L) 14.17| 14.36] 14.46/ 14.37| 13.86] 13.21
Turbidity (NTU): 0.3 0.3 0.3 0.4 1.2 37.8
ORP -421 -420 -419 -419 -417 -416
FIELD TESTING OF WATER SAMPLES (if small probe is used)
Probe:
Depth (ft)
Temp (°C)
pH
Eh
NORTH SLOPE LAB CHEMISTRY ANALYSIS
Parameter Depth BWS (ft): Depth BWS (ft): Depth BWS (ft): Method
rep 1 rep 2 rep 3 rep 1 rep 2 rep 3 rep 1 rep 2 rep 3
Hach spec
Oxygen (mg/L) 0.3-15 mg/L
Digital titrator
Alkalinity (mg/L as CaCOj) 10-4000 mg/L as CaCO3
Hach spec
Total iron--UF (mg/L) 0.02-3.00 mg/L
Hach spec
Filtered Iron--F tot Fe (mg/L) 0.02-3.00 mg/L
Ammonia (mg/L NH3-N)**** 0.01-0.50 mg/L NH3-N
Ammonia/ Iron dilution
Remarks:
Field-Form Filled Out By: DAR Date: 11/13/07
QAQC Check By: JED Date: 11/13/07
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University of Alaska Fairbanks, Water and Environmental Research Center
Form F-004a: Water Quality Field-Sampling General

Project ID: North Slope Lakes Site Location/Lake ID: L9312 SH
Sample Purpose: Lake Water Quality Date: 11/13/07  Time: 14:49
FIELD MEASUREMENTS
GPS Coord. Northing: N70°20.017" Easting: W150°57.076' Datum: NAD83
Measurements By: Whitman Time: n/a
Water Depth (ft): 9.07 Ice Thickness (ft): 1.29
Freeboard (ft): 0.09 Snow Depth (ft): 0.10
Elev. (BPMSL +/- .02): 7.32 Survey By: JED Date: 11/13/07  Time: 14:00
Water Sampling By: Sample Depths BWS (ft): 1 Date: Time:
2
WATER QUALITY METER INFORMATION 3

Calibration Information

Pre-Sampling Post-Sampling
Parameter (s) Owner Meter Make/Model Serial No. QAQC Check QAQC Check
MULTI GWS IN-SITU Troll 9000 33033 Not Done Pass
Parameters Field Measurements
Time: 14:49( 14:57] 15:02 15:06] 15:14| 15:19
Depth BWS (ft): 2 3 5 7 8 BOT
Temp (°C): 0.21 0.84 1.33 1.78 2.01 2.22
pH: 7.71 7.80 7.77 7.54 7.32 7.23
Barometeric (mmHg): 751.9| 751.8] 751.9| 752.0f 752.1 752.1
Pressure (kPa): 5.640| 8.598| 14.659| 20.547| 23.677| 26.091
Conductivity (yS/cm): 4595 49.50] 49.68] 49.64] 50.15| 51.29
RDO (ppm): (mg/L) 14.50[ 14.63] 14.36f 12.80] 10.18 8.24
Turbidity (NTU): 0.3 0.1 0.1 0.6 0.6 10.7
ORP -447 -449 -449 -442 -434 -431
FIELD TESTING OF WATER SAMPLES (if small probe is used)
Probe:
Depth (ft)
Temp (°C)
pH
Eh
NORTH SLOPE LAB CHEMISTRY ANALYSIS
Parameter Depth BWS (ft): Depth BWS (ft): Depth BWS (ft): Method
rep 1 rep 2 rep 3 rep 1 rep 2 rep 3 rep 1 rep 2 rep 3
Hach spec
Oxygen (mg/L) 0.3-15 mg/L
Digital titrator
Alkalinity (mg/L as CaCOs) 10-4000 mg/L as CaCO3
Hach spec
Total iron--UF (mg/L) 0.02-3.00 mg/L
Hach spec
Filtered Iron--F tot Fe (mg/L) 0.02-3.00 mg/L
Ammonia (mg/L NH3-N)**** 0.01-0.50 mg/L NH3-N
Ammonia/ Iron dilution

Remarks:

Field-Form Filled Out By: DAR Date: 11/13/07
QAQC Check By: JED Date: 11/13/07
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University of Alaska Fairbanks, Water and Environmental Research Center
Form F-004a: Water Quality Field-Sampling General

Project ID: North Slope Lakes Site Location/Lake ID: KDA1-CT
Sample Purpose: Lake Water Quality Date: 11/16/07  Time: 13:20
FIELD MEASUREMENTS
GPS Coord. Northing: N70°19.894' Easting: W148°56.743' Datum: NAD83
Measurements By: JED Time: n/a
Water Depth (ft): 20 Ice Thickness (ft): 1.80
Freeboard (ft): 0.1 Snow Depth (ft): 0.50
Elev. (BPMSL +/- .02): 7.85 Survey By: DAR Date: 11/16/07  Time: 15:45
Water Sampling By: Sample Depths BWS (ft): 1 Date: Time:
2
WATER QUALITY METER INFORMATION 3
Calibration Information
Pre-Sampling Post-Sampling
Parameter (s) Owner Meter Make/Model Serial No. QAQC Check QAQC Check
MULTI GWS IN-SITU Troll 9000 33033 PASS PASS
Parameters Field Measurements
Time: 13:26] 13:30f 13:33] 13:37] 13:42] 13:45[ 13:49 13:52]  13:56
Depth BWS (ft): 2 3 5 7 9 11 13 15 16
Temp (°C): 0.25 0.67 1.24 1.47 1.57 1.60 1.64 1.79 1.88
pH: 8.17 8.22 8.30 8.35 8.40 8.42 8.44 8.43 8.40
Barometeric (mmHg): 759.4| 759.4| 759.5| 759.6] 759.7 759.7] 759.8 759.9] 759.9
Pressure (kPa): 4.762] 7.740] 13.392( 19.391] 25.309] 31.312 32.292| 43.234| 46.223
Conductivity (yS/cm): 93.07| 93.03] 93.48| 93.75[ 93.65| 93.52] 93.46 93.41] 93.84
RDO (ppm): (mg/L) 14.81 14.87] 14.90[ 14.84| 14.70] 14.72 14.61 14.40] 13.90
Turbidity (NTU): 0.1 0.0 0.0 -0.1 0.0 -0.1 -0.1 0.0 0.0
ORP 173 172 169 167 166 166 167 168 170
FIELD TESTING OF WATER SAMPLES (if small probe is used)
Probe:
Depth (ft)
Temp (°C)
pH
Eh
NORTH SLOPE LAB CHEMISTRY ANALYSIS
Parameter Depth BWS (ft): Depth BWS (ft): Depth BWS (ft): Method
rep 1 rep 2 rep 3 rep 1 rep 2 rep 3 rep 1 rep 2 rep 3
Hach spec

Oxygen (mg/L) 0.3-15 mg/L

Alkalinity (mg/L as CaCO;)

Digital titrator
10-4000 mg/L as CaCO3

Total iron--UF (mg/L)

Hach spec
0.02-3.00 mg/L

Filtered Iron--F tot Fe (mg/L)

Hach spec
0.02-3.00 mg/L

Ammonia (mg/L NH3-N)****

0.01-0.50 mg/L NH3-N

Ammonia/ Iron dilution

Remarks: gps coordinate from March'07 field form was N70°19.903' W148°56.675' NAD83. This located the hole 20 feet south of the north

shore. We relocated KDA1-CT to a location near the center of KDA1 that corresponding with Reichardt's memory of the location from

previous years.

Field-Form Filled Out By: DAR Date: 11/16/07
QAQC Check By: JED Date: 11/18/07
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University of Alaska Fairbanks, Water and Environmental Research Center
Form F-004a: Water Quality Field-Sampling General

Project ID: North Slope Lakes Site Location/Lake ID: KDA1-CT
Sample Purpose: Lake Water Quality Date: 11/16/07  Time: 13:20
FIELD MEASUREMENTS
GPS Coord. Northing: N70°19.894' Easting: W148°56.743' Datum: NAD83
Measurements By: JED Time: n/a
Water Depth (ft): 20 Ice Thickness (ft): 1.80
Freeboard (ft): 0.1 Snow Depth (ft): 0.50
Elev. (BPMSL +/- .02): 7.85 Survey By: DAR Date: 11/16/07  Time: 15:45
Water Sampling By: Sample Depths BWS (ft): 1 Date: Time:
2
WATER QUALITY METER INFORMATION 3

Calibration Information

Pre-Sampling Post-Sampling
Parameter (s) Owner Meter Make/Model Serial No. QAQC Check QAQC Check
MULTI GWS IN-SITU Troll 9000 33033 PASS PASS
Parameters Field Measurements
Time: 14:02( 14:11 14:21 14:31 14:35
Depth BWS (t): 17 18 19 20 BOT
Temp (°C): 1.98 2.16 2.31 2.45 2.46
pH: 8.33 8.13 8.01 7.96 7.96
Barometeric (mmHg): 760 760.0/ 760.0] 760.2| 760.2
Pressure (kPa): 49.163| 52.236[ 55.182] 58.153| 59.016
Conductivity (yS/cm): 94.94| 97.35] 102.00] 106.00| 106.20
RDO (ppm): (mg/L) 13.21 10.67 8.24 6.00 5.32
Turbidity (NTU): 0.1 0.2 0.7 1.3  390.3
ORP 174 182 186 183 61
FIELD TESTING OF WATER SAMPLES (if small probe is used)
Probe:
Depth (ft)
Temp (°C)
pH
Eh
NORTH SLOPE LAB CHEMISTRY ANALYSIS
Parameter Depth BWS (ft): Depth BWS (ft): Depth BWS (ft): Method
rep 1 rep 2 rep 3 rep 1 rep 2 rep 3 rep 1 rep 2 rep 3
Hach spec
Oxygen (mg/L) 0.3-15 mg/L
Digital titrator
Alkalinity (mg/L as CaCOs) 10-4000 mg/L as CaCO3
Hach spec
Total iron--UF (mg/L) 0.02-3.00 mg/L
Hach spec
Filtered Iron--F tot Fe (mg/L) 0.02-3.00 mg/L
Ammonia (mg/L NH3-N)**** 0.01-0.50 mg/L NH3-N
Ammonia/ Iron dilution

Remarks:

Field-Form Filled Out By: DAR Date: 11/16/07
QAQC Check By: JED Date: 11/18/07
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University of Alaska Fairbanks, Water and Environmental Research Center
Form F-004a: Water Quality Field-Sampling General

Project ID: North Slope Lakes Site Location/Lake ID: KDA2-CT
Sample Purpose: Lake Water Quality Date: 11/16/07  Time: 11:30
FIELD MEASUREMENTS
GPS Coord. Northing: N70°19.966' Easting: W148°56.429' Datum: NAD83
Measurements By: JED Time: 11:30
Water Depth (ft): 19.3 Ice Thickness (ft): 1.60
Freeboard (ft): 0.1 Snow Depth (ft): 0.40
Elev. (BPMSL +/- .02): 7.33 Survey By: DAR Date: 11/16/07  Time: 15:45
Water Sampling By: Sample Depths BWS (ft): 1 Date: 11/16/07  Time: 11:30
2
WATER QUALITY METER INFORMATION 3
Calibration Information
Pre-Sampling Post-Sampling
Parameter (s) Owner Meter Make/Model Serial No. QAQC Check QAQC Check
MULTI GWS IN-SITU Troll 9000 33033 PASS PASS
Parameters Field Measurements
Time: 11:33
Depth BWS (ft): 2 3 5 7 9 11 13 15 17
Temp (°C): 0.37 0.64 0.96 1.22 1.28 1.34 1.44 1.60 2.00
pH: 8.12 8.14 8.15 8.15 8.16 8.20 8.24 8.28 7.98
Barometeric (mmHg): 758.9| 759.0 459.1] 759.2| 759.3[ 759.4| 759.4 759.5| 759.6
Pressure (kPa): 4.758| 7.715| 13.396 19.363| 25.421| 31.268 37.194| 43.216] 49.189
Conductivity (yS/cm): 96.26] 95.99| 96.11| 96.25[ 96.17] 96.00] 95.94 96.01] 101.70
RDO (ppm): (mg/L) 13.85| 14.19[ 14.24| 14.17] 1413 14.08] 14.01 13.97] 10.34
Turbidity (NTU): 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ORP 189 189 189 189 190 189 187 185| 196.00
FIELD TESTING OF WATER SAMPLES (if small probe is used)
Probe:
Depth (ft)
Temp (°C)
pH
Eh
NORTH SLOPE LAB CHEMISTRY ANALYSIS
Parameter Depth BWS (ft): Depth BWS (ft): Depth BWS (ft): Method
rep 1 rep 2 rep 3 rep 1 rep 2 rep 3 rep 1 rep 2 rep 3
Hach spec

Oxygen (mg/L) 0.3-15 mg/L

Alkalinity (mg/L as CaCO;)

Digital titrator
10-4000 mg/L as CaCO3

Total iron--UF (mg/L)

Hach spec
0.02-3.00 mg/L

Filtered Iron--F tot Fe (mg/L)

Hach spec
0.02-3.00 mg/L

Ammonia (mg/L NH3-N)****

0.01-0.50 mg/L NH3-N

Ammonia/ Iron dilution

Remarks:

Field-Form Filled Out By:
QAQC Check By:

DAR Date:

11/16/07

JED Date:

11/18/07
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University of Alaska Fairbanks, Water and Environmental Research Center
Form F-004a: Water Quality Field-Sampling General

Project ID:
Sample Purpose:

FIELD MEASUREMENTS
GPS Coord. Northing:
Measurements By:

Water Depth (ft):
Freeboard (ft):

Elev. (BPMSL +/- .02):
Water Sampling By:

North Slope Lakes

Lake Water Quality

N70°19.966'
JED

19.3

0.1

7.33

WATER QUALITY METER INFORMATION

Calibration Information

Easting: W148°56.429'

Site Location/Lake ID:
Date: 11/16/07

Datum: NAD83

KDA2-CT

Time: 11:30

Ice Thickness (ft): 1.60
Snow Depth (ft): 0.40
Survey By: DAR

Sample Depths BWS (ft)

Date: 11/16/07

Date: 11/16/07

1
2
3

Time:

Time:
Time:

11:30

15:45

11:30

Parameter (s)

Owner

Meter Make/Model

Serial No.

Pre-Sampling
QAQC Check

Post-Sampling
QAQC Check

MULTI

GWS IN-SITU Troll 9000

33033

PASS

PASS

Parameters

Field Measurements

Time:

12:26

12:37

Depth BWS (t):

18 19

BOT

Temp (°C):

2.21 2.39

2.42

pH:

7.84 7.77

7.76

Barometeric (mmHg):

759.6[ 759.7

759.8

Pressure (kPa):

52.149| 55.138

56.815

Conductivity (yS/cm):

113.7] 127.80

133.50

RDO (ppm): (mg/L)

7.99 5.81

5.12

Turbidity (NTU):

0.3 1.1

71.2

ORP

201 203

80

FIELD TESTING OF WATER SAMPLES (if small probe is used)

Probe:

Depth (ft)

Temp (°C)

pH

Eh

NORTH SLOPE LAB CHEMISTRY ANALYSIS

Parameter

Depth BWS (ft):

Depth BWS (ft):

Depth BWS (ft):

rep 1 rep 2

rep 3

rep 1 rep 2 rep 3

rep 1 rep 2

rep 3

Method

Oxygen (mg/L)

Hach spec
0.3-15 mg/L

Alkalinity (mg/L as CaCO;)

Digital titrator
10-4000 mg/L as CaCO3

Total iron--UF (mg/L)

Hach spec
0.02-3.00 mg/L

Filtered Iron--F tot Fe (mg/L)

Hach spec
0.02-3.00 mg/L

Ammonia (mg/L NH3-N)****

0.01-0.50 mg/L NH3-N

Ammonia/ Iron dilution

Remarks:

Field-Form Filled Out By:
QAQC Check By:

DAR

Date: 11/16/07

JED

Date: 11/18/07
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University of Alaska Fairbanks, Water and Environmental Research Center
Form F-004a: Water Quality Field-Sampling General

Project ID:
Sample Purpose:

FIELD MEASUREMENTS

North Slope Lakes Site Location/Lake ID: Mine Site B North Cell

Lake Water Quality Date: 11/17/07  Time: 11:49

GPS Coord. Northing: N70°19.280' Easting: W149°24.009' Datum: NAD83
Measurements By: JED Time: n/a
Water Depth (ft): 34.6 Ice Thickness (ft): 1.60
Freeboard (ft): 0.05 Snow Depth (ft): 0.50
Elev. (BPMSL +/- .02): 95.17 Survey By: DAR Date: 11/17/07  Time: 15:45
Water Sampling By: Sample Depths BWS (ft): 1 Date: Time:
2
WATER QUALITY METER INFORMATION 3
Calibration Information
Pre-Sampling Post-Sampling
Parameter (s) Owner Meter Make/Model Serial No. QAQC Check QAQC Check
MULTI GWS IN-SITU Troll 9000 33033 Pass Pass
Parameters Field Measurements
Time: 11:49 | 11:55 | 12:01 12:03 | 12:07 | 12:11 12:14 12:16 12:19 12:21
Depth BWS (ft): 2 3 5 7 9 11 13 15 17 19
Temp (°C): 0.31 0.43 1.03 1.48 1.73 1.79 1.82 1.83 1.85 1.93
pH: 8.37 8.40 8.48 8.53 8.65 8.75 8.93 8.91 8.98 9.04
Barometeric (mmHg): 7574 | 7575 | 7574 | 757.6 | 757.7 | 757.8 | 757.8 757.9 758.0 758.0
Pressure (kPa): 4.980 | 7.717 | 13.398 | 19.369 | 25.295 | 31.291 | 37.272 | 43.105 | 49.104 55.084
Conductivity (yS/cm): 138.4 | 137.3 | 137.0 | 137.2 | 137.3 | 137.1 136.9 136.9 136.8 136.5
RDO (ppm): (mg/L) 12.97 | 13.20 | 13.12 | 13.01 12.80 | 12.67 | 12.64 12.64 12.60 12.55
Turbidity (NTU): 0.2 0.1 0.3 0.1 0.1 0.2 0.1 0.1 0.1 0.1
ORP 188 184 178 174 167 161 156 151 148 145
FIELD TESTING OF WATER SAMPLES (if small probe is used)
Probe:
Depth (ft)
Temp (°C)
pH
Eh
NORTH SLOPE LAB CHEMISTRY ANALYSIS
Parameter Depth BWS (ft): Depth BWS (ft): Depth BWS (ft): Method
rep 1 rep 2 rep 3 rep 1 rep 2 rep 3 rep 1 rep 2 rep 3
Hach spec
Oxygen (mg/L) 0.3-15 mg/L
Digital titrator
Alkalinity (mg/L as CaCOs) 10-4000 mg/L as CaCO3
Hach spec
Total iron--UF (mg/L) 0.02-3.00 mg/L
Hach spec
Filtered Iron--F tot Fe (mg/L) 0.02-3.00 mg/L
Ammonia (mg/L NH3-N)**** 0.01-0.50 mg/L NH3-N
Ammonia/ Iron dilution

Remarks:

Field-Form Filled Out By:
QAQC Check By:

JED Date: 11/18/07
DAR Date: 11/18/07
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University of Alaska Fairbanks, Water and Environmental Research Center

Form F-004a: Water Quality Field-Sampling General

Project ID:

North Slope Lakes

Site Location/Lake ID:

Mine Site B North Cell

Sample Purpose: Lake Water Quality Date: 11/17/07  Time: 11:49
FIELD MEASUREMENTS
GPS Coord. Northing: N70°19.280' Easting: W149°24.009' Datum: NAD83
Measurements By: JED Time: n/a
Water Depth (ft): 34.6 Ice Thickness (ft): 1.60
Freeboard (ft): 0.05 Snow Depth (ft): 0.50
Elev. (BPMSL +/- .02): 95.17 Survey By: DAR Date: 11/17/07  Time: 15:45
Water Sampling By: Sample Depths BWS (ft): 1 Date: Time:
2
WATER QUALITY METER INFORMATION 3
Calibration Information
Pre-Sampling Post-Sampling
Parameter (s) Owner Meter Make/Model Serial No. QAQC Check QAQC Check
MULTI GWS IN-SITU Troll 9000 33033 Pass Pass
Parameters Field Measurements
Time: 12:23 | 12:26 | 12:28 | 12:30 | 12:37 | 12:42 | 12:48 12:52 12:59 13:02
Depth BWS (ft): 21 23 25 27 29 31 32 33 34 Bot
Temp (°C): 1.99 2.03 2.11 2.20 2.47 2.62 2.69 2.78 2.84 2.86
pH: 9.08 9.11 9.11 9.07 8.56 8.32 8.19 8.11 8.14 8.29
Barometeric (mmHg): 758.0 | 758.1 | 758.1 | 758.1 | 758.1 [ 758.2 | 758.3 758.3 758.3 758.3
Pressure (kPa): 61.079 | 66.993 | 72.927 | 78.868 | 84.838 | 90.870 | 93.881 | 96.736 | 99.809 102.786
Conductivity (yS/cm): 136.5 | 136.5 | 136.5 | 136.8 | 142.7 | 154.8 | 163.7 175.4 198.5 228.8
RDO (ppm): (mg/L) 1247 | 1242 | 12.38 | 11.97 8.55 5.91 3.83 1.76 0.43 0.42
Turbidity (NTU): 0.3 0.2 0.2 0.2 0.3 1.8 2.4 2.9 4.9 56.5
ORP 142 141 140 141 159 167 172 174 -63 -125
FIELD TESTING OF WATER SAMPLES (if small probe is used)
Probe:
Depth (ft)
Temp (°C)
pH
Eh
NORTH SLOPE LAB CHEMISTRY ANALYSIS
Parameter Depth BWS (ft): Depth BWS (ft): Depth BWS (ft): Method
rep 1 rep 2 rep 3 rep 1 rep 2 rep 3 rep 1 rep 2 rep 3
Hach spec
Oxygen (mg/L) 0.3-15 mg/L
Digital titrator
Alkalinity (mg/L as CaCOs) 10-4000 mg/L as CaCO3
Hach spec
Total iron--UF (mg/L) 0.02-3.00 mg/L
Hach spec
Filtered Iron--F tot Fe (mg/L) 0.02-3.00 mg/L
Ammonia (mg/L NH3-N)**** 0.01-0.50 mg/L NH3-N
Ammonia/ Iron dilution
Remarks:
Field-Form Filled Out By: JED Date: 11/18/07
QAQC Check By: DAR Date: 11/18/07
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University of Alaska Fairbanks, Water and Environmental Research Center
Form F-004a: Water Quality Field-Sampling General

Project ID:
Sample Purpose:

FIELD MEASUREMENTS

North Slope Lakes Site Location/Lake ID: Mine Site B South -CT

Lake Water Quality Date: 11/17/07  Time: 14:36

GPS Coord. Northing: N70°19.214' Easting: W149°24.020' Datum: NAD83
Measurements By: JED Time: n/a
Water Depth (ft): 27.5 Ice Thickness (ft): 1.70
Freeboard (ft): 0.1 Snow Depth (ft): none/trace
Elev. (BPMSL +/- .02): 95.17 Survey By: DAR Date: 11/17/07  Time: 15:45
Water Sampling By: Sample Depths BWS (ft): 1 Date: Time:
2
WATER QUALITY METER INFORMATION 3
Calibration Information
Pre-Sampling Post-Sampling
Parameter (s) Owner Meter Make/Model Serial No. QAQC Check QAQC Check
MULTI GWS IN-SITU Troll 9000 33033 Pass Pass
Parameters Field Measurements
Time: 13:30 | 13:34 | 13:40 | 13:44 | 13:47 | 13:50 [ 13:55 1:58 14:04 14:08
Depth BWS (ft): 2 3 5 7 9 11 13 15 17 19
Temp (°C): 0.33 0.34 1.13 1.52 1.71 1.75 1.78 1.88 1.98 2.10
pH: 8.16 8.18 8.21 8.26 8.30 8.37 8.43 8.48 8.52 8.55
Barometeric (mmHg): 757.0 | 757.0 | 7571 | 7571 | 757.2 | 757.2 | 757.3 757.4 757.4 757.5
Pressure (kPa): 4.727 | 7.619 | 13.378 | 19.393 | 25.276 | 31.249 | 37.246 | 43.231 | 49.028 55.094
Conductivity (yS/cm): 142.5 | 141.2 | 139.1 139.1 139.0 | 138.9 | 138.7 138.4 138.2 138.2
RDO (ppm): (mg/L) 13.47 | 13.58 | 13.31 13.14 | 12.89 | 12.76 | 12.71 12.67 12.54 12.35
Turbidity (NTU): 0.3 0.2 0.1 0.2 0.2 0.2 0.1 0.1 0.2 0.2
ORP 119 123 127 128 127 127 127 126 127 127
FIELD TESTING OF WATER SAMPLES (if small probe is used)
Probe:
Depth (ft)
Temp (°C)
pH
Eh
NORTH SLOPE LAB CHEMISTRY ANALYSIS
Parameter Depth BWS (ft): Depth BWS (ft): Depth BWS (ft): Method
rep 1 rep 2 rep 3 rep 1 rep 2 rep 3 rep 1 rep 2 rep 3
Hach spec
Oxygen (mg/L) 0.3-15 mg/L
Digital titrator
Alkalinity (mg/L as CaCOs) 10-4000 mg/L as CaCO3
Hach spec
Total iron--UF (mg/L) 0.02-3.00 mg/L
Hach spec
Filtered Iron--F tot Fe (mg/L) 0.02-3.00 mg/L
Ammonia (mg/L NH3-N)**** 0.01-0.50 mg/L NH3-N
Ammonia/ Iron dilution

Remarks:

Field-Form Filled Out By:
QAQC Check By:

JED Date: 11/18/07
DAR Date: 11/18/07

A-12


Insp6400
Text Box
A-12


University of Alaska Fairbanks, Water and Environmental Research Center

Form F-004a: Water Quality Field-Sampling General

Project ID: North Slope Lakes Site Location/Lake ID:

Mine Site B South -CT

Sample Purpose: Lake Water Quality Date: 11/17/07  Time: 13:49
FIELD MEASUREMENTS
GPS Coord. Northing: N70°19.214' Easting: W149°24.020' Datum: NAD83
Measurements By: JED Time: n/a
Water Depth (ft): 27.5 Ice Thickness (ft): 1.70
Freeboard (ft): 0.1 Snow Depth (ft): none/trace
Elev. (BPMSL +/- .02): 95.17 Survey By: DAR Date: 11/17/07  Time: 15:45
Water Sampling By: Sample Depths BWS (ft): 1 Date: Time:
2
WATER QUALITY METER INFORMATION 3
Calibration Information
Pre-Sampling Post-Sampling
Parameter (s) Owner Meter Make/Model Serial No. QAQC Check QAQC Check
MULTI GWS IN-SITU Troll 9000 33033 Pass Pass
Parameters Field Measurements
Time: 14:36 | 14:41 14:45 | 14:52 | 15:00 [ 15:05
Depth BWS (ft): 21 23 25 26 27 Bot
Temp (°C): 2.36 243 2.63 2.74 2.84 2.92
pH: 8.43 8.32 8.14 8.07 8.03 8.02
Barometeric (mmHg): 7576 | 757.6 | 757.7 | 757.7 | 757.6 | 757.6
Pressure (kPa): 61.041 | 67.066 | 72.953 | 75.970 | 78.877 | 81.622
Conductivity (yS/cm): 139.0 | 1411 149.3 | 155.7 | 162.3 | 167.7
RDO (ppm): (mg/L) 10.25 8.99 6.60 4.46 1.94 1.35
Turbidity (NTU): 0.3 0.5 2.0 2.8 4.0 23.9
ORP 178 179 183 183 103 -27
FIELD TESTING OF WATER SAMPLES (if small probe is used)
Probe:
Depth (ft)
Temp (°C)
pH
Eh
NORTH SLOPE LAB CHEMISTRY ANALYSIS
Parameter Depth BWS (ft): Depth BWS (ft): Depth BWS (ft): Method
rep 1 rep 2 rep 3 rep 1 rep 2 rep 3 rep 1 rep 2 rep 3
Hach spec

Oxygen (mg/L) 0.3-15 mg/L

Alkalinity (mg/L as CaCO;)

Digital titrator
10-4000 mg/L as CaCO3

Total iron--UF (mg/L)

Hach spec
0.02-3.00 mg/L

Filtered Iron--F tot Fe (mg/L)

Hach spec
0.02-3.00 mg/L

Ammonia (mg/L NH3-N)****

0.01-0.50 mg/L NH3-N

Ammonia/ Iron dilution

Remarks:
Field-Form Filled Out By: JED Date: 11/18/07
QAQC Check By: DAR Date:
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University of Alaska Fairbanks, Water and Environmental Research Center
Form F-004a: Water Quality Field-Sampling General

Project ID:
Sample Purpose:

FIELD MEASUREMENTS

North Slope Lakes Site Location/Lake ID: Mine Site B South - SW

Lake Water Quality Date: 11/17/07  Time: 15:49

GPS Coord. Northing: N70°19.186' Easting: W149°24.234' Datum: NAD83
Measurements By: JED Time: n/a
Water Depth (ft): 19.7 Ice Thickness (ft): 1.60
Freeboard (ft): 0.1 Snow Depth (ft): 0.40
Elev. (BPMSL +/- .02): 95.17 Survey By: DAR Date: 11/17/07  Time: 15:45
Water Sampling By: Sample Depths BWS (ft): 1 Date: Time:
2
WATER QUALITY METER INFORMATION 3
Calibration Information
Pre-Sampling Post-Sampling
Parameter (s) Owner Meter Make/Model Serial No. QAQC Check QAQC Check
MULTI GWS IN-SITU Troll 9000 33033 Pass Pass
Parameters Field Measurements
Time: 15:31 15:35 | 15:38 | 15:42 | 15:45 | 15:48 | 15:51 15:53 15:56 16:00
Depth BWS (ft): 2 3 5 7 9 11 13 15 17 18
Temp (°C): 0.31 0.40 1.10 1.49 1.70 1.73 1.74 1.81 1.90 1.99
pH: 8.11 8.14 8.22 8.30 8.38 8.44 8.50 8.54 8.56 8.55
Barometeric (mmHg): 756.6 | 756.6 | 756.7 | 756.7 | 756.8 | 756.9 | 756.9 757.0 757.1 757.1
Pressure (kPa): 4.777 | 7.731 | 13.296 | 19.361 | 25.344 | 31.263 | 37.234 | 43.149 | 49.123 52.004
Conductivity (yS/cm): 140.7 | 139.6 | 1394 | 139.0 | 139.2 | 1394 [ 139.5 139.3 139.2 139.2
RDO (ppm): (mg/L) 13.11 13.14 | 13.08 | 12.94 | 12.79 | 12.66 | 12.57 12.49 12.37 12.22
Turbidity (NTU): 0.3 0.3 0.3 0.2 0.3 0.3 0.2 0.3 0.3 0.2
ORP 117 121 120 120 119 117 117 117 118 120
FIELD TESTING OF WATER SAMPLES (if small probe is used)
Probe:
Depth (ft)
Temp (°C)
pH
Eh
NORTH SLOPE LAB CHEMISTRY ANALYSIS
Parameter Depth BWS (ft): Depth BWS (ft): Depth BWS (ft): Method
rep 1 rep 2 rep 3 rep 1 rep 2 rep 3 rep 1 rep 2 rep 3
Hach spec
Oxygen (mg/L) 0.3-15 mg/L
Digital titrator
Alkalinity (mg/L as CaCOs) 10-4000 mg/L as CaCO3
Hach spec
Total iron--UF (mg/L) 0.02-3.00 mg/L
Hach spec
Filtered Iron--F tot Fe (mg/L) 0.02-3.00 mg/L
Ammonia (mg/L NH3-N)**** 0.01-0.50 mg/L NH3-N
Ammonia/ Iron dilution

Remarks:

Field-Form Filled Out By:
QAQC Check By:

JED Date: 11/18/07
DAR 11/18/07
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University of Alaska Fairbanks, Water and Environmental Research Center
Form F-004a: Water Quality Field-Sampling General

Project ID:

North Slope Lakes

Site Location/Lake ID:

Mine Site B South - SW

Sample Purpose: Lake Water Quality Date: 11/17/07  Time: 15:49
FIELD MEASUREMENTS
GPS Coord. Northing: N70°19.186' Easting: W149°24.234' Datum: NAD83
Measurements By: JED Time: n/a
Water Depth (ft): 19.7 Ice Thickness (ft): 1.60
Freeboard (ft): 0.1 Snow Depth (ft): 0.40
Elev. (BPMSL +/- .02): 95.17 Survey By: DAR Date: 11/17/07  Time: 15:45
Water Sampling By: Sample Depths BWS (ft): 1 Date: Time:
2
WATER QUALITY METER INFORMATION 3
Calibration Information
Pre-Sampling Post-Sampling
Parameter (s) Owner Meter Make/Model Serial No. QAQC Check QAQC Check
MULTI GWS IN-SITU Troll 9000 33033 Pass Pass
Parameters Field Measurements
Time: 16:05 16:14
Depth BWS (ft): 19 BOT
Temp (°C): 1.98 2.11
pH: 8.47 8.35
Barometeric (mmHg): 757.2 | 757.3
Pressure (kPa): 55.045 | 57.927
Conductivity (yS/cm): 139.3 | 1411
RDO (ppm): (mg/L) 11.74 | 10.83
Turbidity (NTU): 0.5 2.9
ORP 125 134
FIELD TESTING OF WATER SAMPLES (if small probe is used)
Probe:
Depth (ft)
Temp (°C)
pH
Eh
NORTH SLOPE LAB CHEMISTRY ANALYSIS
Parameter Depth BWS (ft): Depth BWS (ft): Depth BWS (ft): Method
rep 1 rep 2 rep 3 rep 1 rep 2 rep 3 rep 1 rep 2 rep 3
Hach spec
Oxygen (mg/L) 0.3-15 mg/L
Digital titrator
Alkalinity (mg/L as CaCOs) 10-4000 mg/L as CaCO3
Hach spec
Total iron--UF (mg/L) 0.02-3.00 mg/L
Hach spec
Filtered Iron--F tot Fe (mg/L) 0.02-3.00 mg/L
Ammonia (mg/L NH3-N)**** 0.01-0.50 mg/L NH3-N
Ammonia/ Iron dilution
Remarks:
Field-Form Filled Out By: JED Date: 11/18/07
QAQC Check By: DAR Date: 11/18/07

A-15


Insp6400
Text Box
A-15


University of Alaska Fairbanks, Water and Environmental Research Center
Form F-004a: Water Quality Field-Sampling General

Project ID: North Slope Lakes

Site Location/Lake ID:

MSB South - Stream Junction

Sample Purpose: Lake Water Quality Date: 11/17/07  Time: 15:49
FIELD MEASUREMENTS
GPS Coord. Northing: N70°19.181' Easting: W149°24.315' Datum: NAD83
Measurements By: JED Time: n/a
Water Depth (ft): 4.3 Ice Thickness (ft): 1.70
Freeboard (ft): 0.1 Snow Depth (ft): 0.90
Elev. (BPMSL +/- .02): 95.17 Survey By: DAR Date: 11/17/07  Time: 15:45
Water Sampling By: Sample Depths BWS (ft): 1 Date: Time:
2
WATER QUALITY METER INFORMATION 3
Calibration Information
Pre-Sampling Post-Sampling
Parameter (s) Owner Meter Make/Model Serial No. QAQC Check QAQC Check
MULTI GWS IN-SITU Troll 9000 33033 Pass Pass
Parameters Field Measurements
Time: 5:00 5:06 5:11
Depth BWS (ft): 3 4 Bot
Temp (°C): 0.13 0.24 0.29
pH: 7.57 7.52 7.51
Barometeric (mmHg): 756.8 | 756.8 | 756.7
Pressure (kPa): 7.534 | 10.243 | 12.141
Conductivity (yS/cm): 202.0 | 208.9 | 217.6
RDO (ppm): (mg/L) 8.43 7.29 5.44
Turbidity (NTU): 1.5 2.7 4.8
ORP 222 221 209
FIELD TESTING OF WATER SAMPLES (if small probe is used)
Probe:
Depth (ft)
Temp (°C)
pH
Eh
NORTH SLOPE LAB CHEMISTRY ANALYSIS
Parameter Depth BWS (ft): Depth BWS (ft): Depth BWS (ft): Method
rep 1 rep 2 rep 3 rep 1 rep 2 rep 3 rep 1 rep 2 rep 3
Hach spec
Oxygen (mg/L) 0.3-15 mg/L
Digital titrator
Alkalinity (mg/L as CaCOs) 10-4000 mg/L as CaCO3
Hach spec
Total iron--UF (mg/L) 0.02-3.00 mg/L
Hach spec
Filtered Iron--F tot Fe (mg/L) 0.02-3.00 mg/L
Ammonia (mg/L NH3-N)**** 0.01-0.50 mg/L NH3-N
Ammonia/ Iron dilution
Remarks:
Field-Form Filled Out By: JED Date: 11/18/07
QAQC Check By: DAR Date: 11/18/07
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APPENDIX B. WATER QUALITY METER CALIBRATION FORMS

The following forms report the pre- and post-calibration checks for the water quality meters

used during field sampling.
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University of Alaska Fairbanks, Water and Environmental Research Center
Form F-004e: Water Quality Meter Calibration Form

Project ID: North Slope Lakes Site Location/Lake ID: L9312
Sample Purpose: Lake Water Quality

WATER QUALITY METER INFORMATION

Meter Make: InSitu Make: Troll 9000

Owner: GW Scientific S/N: 33033

CALIBRATION AND QUALITY ASSURANCE INFORMATION
Pre-Sampling QA

Parameter Date Time Standard Lot No. Exp. Meter Reading

Pass/Fail

Post-Sampling QA

Parameter Date Time Standard Lot No. Exp. Meter Reading | Pass/Fail
pH 4.01 11/15/07 9:18|0akton 4.01 2612530 Dec-08 4.01| pass
ph 7.00 11/15/07 9:21|0akton 7.00 2612531 Dec-08 6.99| pass
ph 10.00 11/15/07 9:26|0akton 10.00 2612532 Jun-08 9.93| pass
Conductivity 447 uS/cm| 11/15/07 9:31|Oakton 447 2412150 Dec-05 478.4] pass
ORP 11/15/07 9:46]InSitu Quick Cal Soln [2207B Aug-07 207| pass
Saturated O, 11/15/07 9:41|Bubbled Nanopure 92.2% saturatio] pass
Zero O, 11/15/07 9:53|Hanna HI7040 G1012 Feb-11 0.02| pass

Remarks: We were unable to do a pre-cal check for L9312 due to the standards being delayed in shipping.

ph/ORP probe SN:PP10242 (GWS)

Field-Form Filled Out By: DAR Date: 11/15/2007
QAQC Check By: JED Date: 11/15/2007
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University of Alaska Fairbanks, Water and Environmental Research Center

Form F-004e: Water Quality Meter Calibration Form
Project ID: North Slope Lakes
Sample Purpose: Lake Water Quality

WATER QUALITY METER INFORMATION

Site Location/Lake ID: Kuparuk Deadarm Lakes

Meter Make: InSitu Make: Troll 9000

Owner: GW Scientific S/N: 33033

CALIBRATION AND QUALITY ASSURANCE INFORMATION

Pre-Sampling QA

Parameter Date Time Standard Lot No. Exp. Meter Reading | Pass/Fail
pH 4.01 11/15/07 9:18|0akton 4.01 2612530 Dec-08 4.01| pass
ph 7.00 11/15/07 9:21|0akton 7.00 2612531 Dec-08 6.99| pass
ph 10.00 11/15/07 9:26|0akton 10.00 2612532 Jun-08 9.93| pass
Conductivity 447 uS/cm| 11/15/07 9:31|Oakton 447 2412150 Dec-05 478.4] pass
ORP 11/15/07 9:46]InSitu Quick Cal Soln [2207B Aug-07 207| pass
Saturated O, 11/15/07 9:41|Bubbled Nanopure 92.2% saturatio] pass
Zero O, 11/15/07 9:53|Hanna HI7040 G1012 Feb-11 0.02| pass
Post-Sampling QA

Parameter Date Time Standard Lot No. Exp. Meter Reading | Pass/Fail
pH 4.01 11/16/07 19:18|Oakton 4.01 2612530 Dec-07 4.05| pass
ph 7.00 11/16/07 19:24|0Oakton 7.00 2612531 Dec-07 7.02] pass
ph 10.00 11/16/07 19:27|Oakton 10.00 2612532 Jun-08 10.03] pass
Conductivity 447 uS/cm| 11/16/07 19:30|Oakton 447 2412150 Dec-05 430.3| pass
ORP 11/16/07 19:52|InSitu Quick Cal Soln |2207B Aug-07 214| pass
Saturated O, 11/16/07 19:39|Bubbled Nanopure 97.8% saturation| pass
Zero O, 11/16/07 20:41|Hanna HI7040 G1012 Feb-11 0.2 pass
Remarks: ph/ORP probe SN:PP10242 (GWS)

Field-Form Filled Out By: JED Date: 11/18/2007

QAQC Check By: DAR Date: 11/18/2007
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University of Alaska Fairbanks, Water and Environmental Research Center

Form F-004e: Water Quality Meter Calibration Form

Project ID: North Slope Lakes Site Location/Lake ID: Mine Site B

Sample Purpose: Lake Water Quality

WATER QUALITY METER INFORMATION

Meter Make: InSitu Make: Troll 9000

Owner: GW Scientific S/N: 33033

CALIBRATION AND QUALITY ASSURANCE INFORMATION

Pre-Sampling QA

Parameter Date Time Standard Lot No. Exp. Meter Reading | Pass/Fail
pH 4.01 11/16/07 19:18|Oakton 4.01 2612530 Dec-07 4.05| pass
ph 7.00 11/16/07 19:24|0Oakton 7.00 2612531 Dec-07 7.02] pass
ph 10.00 11/16/07 19:27|Oakton 10.00 2612532 Jun-08 10.03| pass
Conductivity 447 uS/cm| 11/16/07 19:30|Oakton 447 2412150 Dec-05 430.3| pass
ORP 11/16/07 19:52|InSitu Quick Cal Soln |2207B Aug-07 214| pass
Saturated O, 11/16/07 19:39|Bubbled Nanopure 97.8 saturation| pass
Zero O, 11/16/07 20:41|Hanna HI7040 G1012 Feb-11 0.2 pass
Post-Sampling QA

Parameter Date Time Standard Lot No. Exp. Meter Reading | Pass/Fail
pH 4.01 11/17/07 21:19|0Oakton 4.01 2612530 Dec-07 4.06| Pass
ph 7.00 11/17/07 21:22|Oakton 7.00 2612531 Dec-07 7.06| Pass
ph 10.00 11/17/07 21:23|0Oakton 10.00 2612532 Jun-08 10.02| Pass
Conductivity 447 uS/cm| 11/17/07 21:25|0akton 447 2412150 Dec-05 395.7| Pass
ORP 11/17/07 21:31{InSitu Quick Cal Soln |2207B Aug-07 213.000| Pass
Saturated O, 11/17/07 21:28|Bubbled Nanopure 101.4| Pass
Zero O, 11/17/07 21:39|Hanna HI7040 G1012 Feb-11 0.02| Pass
Remarks: ph/ORP probe SN:PP10242 (GWS)

Field-Form Filled Out By: JED Date: 11/18/2007

QAQC Check By: DAR Date: 11/18/2007
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APPENDIX C. ELEVATION SURVEY FORMS

The following form reports the elevation survey information obtained during field sampling.
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University of Alaska Fairbanks, Water and Environmental Research Center

Form F-011: Elevation Survey Form
Project ID: North Slope Lakes Site Location/Lake ID: L9312

Survey Purpose: Water-Level Elevations Date: 11/13/2007  Time: 2:15pm

Location: |Lake L9312, located southeast of Alpine pad, survey by pump house benchmarks

Survey Determine FWS Elevation. Weather
objective: Observations:
Instrument Leica NA720 Instrument ID: | 5482367 (GWS owned)

Type: Foggy and cool. Calm winds. 8°F
Rod Type: Fiberglass Rod ID: Sokkia Fiber Glass

Bench Mark Information: Survey Team Names
Name Agency Elevation Latitude Longitude Jeff Derry, Matt Whitman
Responsible (ft) (dd-mm.mmm) (ddd-mm.mmm)

L9312"P" CP 11.72 na na

Station BS HI FS Elevation | Distance | Horizontal | Vertical Remarks

(ft) (ft) (ft) (fasl) (ft) Angle Angle
TBM "P" 0.91 12.63 11.72 . .
Top of inlet pipe support

TBM "O" 12.63 1.16 11.47

Top of inlet pipe support

99-32-59 12.63 -1.95 14.58 Top of VSM plate, SE
corner of pump house

L9312 WL 12.63 531 7.32 Water Surface Level

Turn on L9312 WL

L9312 WL 5.45 12.77 7.32
99-32-59 12.77 -1.81 14.58
TBM"O" 12.77 1.30 11.47
TBM"P" 12.77 1.05 11.72

close survey to 0.00

Abbreviations: backsight, BS; degrees, dd; feet, ft; feet above mean sea level, fasml; foresight, FS; height of instrument, HI;
minutes, mm; seconds, ss; BP Mean Sea Level, BPMSL
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University of Alaska Fairbanks, Water and Environmental Research Center
Form F-011: Elevation Survey Form

Project ID: North Slope Lakes Site Location/Lake ID: Mine Site B
Survey Purpose: Water-Level Elevations Date: 11/17/2007 Time: 15:41
Location: Mine Site B aka 6 mile Lake
Survey | Determine lake water elevation in North and South Celfs Weather
objective: Observations:
Instrument Leica NA720 Instrument ID: | 5482367 (GWS owned)
Type: 15°F, 10 mph E wind, mostly overcast
Rod Type: Craine fiberglass 20' Rod ID: GWS owned
Bench Mark Information: Survey Team Names
Name Agency Elevation Latitude Longitude Reichardt, Whitman
Responsible (ft) (dd-mm.mmm) (ddd-mm.mmm)
TBM_1 nr 100.00 N70°19.308' W149°23.882'
Arbitrary
Station BS HI FS Elevation | Distance | Horizontal | Vertical Remarks
(ft) (ft) (ft) (fasl) (ft) Angle Angle
TBM_1 4.760 104.760 100.000
MSBN-SH 104.760 9.594 95.166 WL MSBN=95.166'
VSMS 104.760 0.878 103.882
VSMN 104.760 1.253 103.507
VSM_Cut 104.760 3.341 101.419

Move instrument to 22, turn on VSM-CUT

VSM_Cut 3.016 104.435 101.419
VSMN 104.435 0.927 103.508
VSMS 104.435 0.551 103.884
MSBN-SH 104.435 9.269 95.166
TBM_1 104.435 4.432 100.003 Survey leg closes within
+0.01
Move instrument to 3 on island, turn on MSBN Water Level
MSBN-SH' 5.960 101.126 95.166 Shot level to ice. Added
FB to calculate BS
MSBS-SH 101.126 5.957 95.169 WL MSBS=95.169'
Move instrument to 74, turn on MSBS-SH. Water Surface has frozen in hole.
MSBS-SH 5.429 100.598 95.169
MSBN-SH' 100.598 5.436 95.162 Survey leg closes within
+0.01

Abbreviations: backsight, BS; degrees, dd; feet, ft; feet above mean sea level, fasml; foresight, FS; height of instrument, HlI;
minutes, mm; seconds, ss; BP Mean Sea Level, BPMSL
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University of Alaska Fairbanks, Water and Environmental Research Center

Form F-011: Elevation Survey Form
Project ID: North Slope Lakes Site Location/Lake ID: KDA 1,2,3

Survey Purpose: Water-Level Elevations Date: 11/16/2007 Time: 15:50

Location: |Kuparuk Deadarm Lakes, east of the Spine Road Kuparuk bridge.

Survey Determine FWS Elevation of cell 1, cell 2 and cell 3. Weather
objective: Observations:
Instrument Leica NA720 Instrument ID: | 5482367 (GWS owned)
Type: 13°F, 20 mph E. wind. Overcast. ¥z mile vis.
Rod Type: Fiberglass Rod ID: Sokkia Fiber Glass
Bench Mark Information: Survey Team Names
Name Agency Elevation Latitude Longitude Dan Reichardt, Matt Whitman
Responsible (ft) (dd-mm.mmm) (ddd-mm.mmm)
BM1 BP 19.32 na na
Station BS HI FS Elevation | Distance | Horizontal | Vertical Remarks
(ft) (ft) (ft) (fasl) (ft) Angle Angle
BM1 1.148 20.468 19.320
KDA3-SH 20.468 13.042 7.426
KDA2-SH 20.468 13.120 7.348 Water surface at hole is not
frozen and some error is
inherent in holding the 17
KDA2-ICE 20.468 12.970 7.498 foot tall rod steady on open
water
Turn on KDA2-Ice. Move to Inst.2
KDA2-ICE 12.792 20.290 7.498
KDA2-SH 20.290 12.978 7.312 Average KDA2
WL=7.330'
KDA3-SH 20.290 12.926 7.364 Average KDA23
WL=7.395'
BM1 20.290 0.961 19.329

close survey to 0.01

Move to Inst.3

KDA2-SH' 7.025 14.355 7.330
KDA1-SH 14.355 6.505 7.850 KDA1 WL=7.85
KDA1-ICE 14.355 6.498 7.857

Turn on KDA3-ICE. Move to Inst.4

KDA1-ICE 6.778 14.635 7.857
KDA1-SH 14.635 6.795 7.840
KDA2-SH' 14.635 7.298 7.337 close survey to 0.01

Abbreviations: backsight, BS; degrees, dd; feet, ft; feet above mean sea level, fasml; foresight, FS; height of instrument, HlI;
minutes, mm; seconds, ss; BP Mean Sea Level, BPMSL
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Project ID:

University of Alaska Fairbanks, Water and Environmental Research Center

Form F-011: Elevation Survey Form
Site Location/Lake ID:

Survey Purpose:

North Slope Lakes

Water-Level Elevations

Date:

KDA 4,5

11/16/2007  Time:

13:45

Location: [Kuparuk Deadarm Lakes, east of the Spine Road Kuparuk bridge.
Survey Determine FWS Elevation of cells 4 and 5. Weather
objective: Observations:
Instrument Leica NA720 Instrument ID: [5482367 (GWS owned)
Type: 13°F, 20 mph E. wind. Overcast. %2 mile vis.
Rod Type: Fiberglass Rod ID: Sokkia Fiber Glass
Bench Mark Information: Survey Team Names
Name Agency Elevation Latitude Longitude Dan Reichardt, Matt Whitman
Responsible (ft) (dd-mm.mmm) (ddd-mm.mmm)
BM1 BP 19.62 na na
Station BS HI FS Elevation | Distance | Horizontal | Vertical Remarks
(ft) (ft) (ft) (fasl) (ft) Angle Angle
BM3 1.945 21.565 19.620
TP1 21.565 10.521 11.044
TURN ON TP1, MOVE TO INST 2
TP1 1.263 12.307 11.044
KDAB-SH 12.307 6.890 5417 Water surface at hole is not
frozen and some error is
inherent in holding the 17
KDA4-SH 12.307 6.810 5.497 foot tall rod steady on open
water
TOC5-H 12.307 5.815 6.492
TOC4 12.307 5.750 6.557
TURN ON TOP OF KDA4 CULVERT, MOVE TO INST 3
TOC4 5.892 12.449 6.557
TOC5-H 12.449 5.953 6.496
KDA4-SH 12.449 6.989 5.460 Average KDA4
WL=5.479'
KDA5-SH 12.449 7.050 5.399 Average KDA5
WL=5.408'
TP1 12.449 3.125 9.324
TURN ON TP2, MOVE TO INST4
TP2 11.343 20.667 9.324
BM3 20.667 1.031 19.636 close survey to 0.02

Abbreviations: backsight, BS; degrees, dd; feet, ft; feet above mean sea level, fasml; foresight, FS; height of instrument, Hl;

minutes, mm; seconds, ss; BP Mean Sea Level, BPMSL
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APPENDIX D. SNOW DEPTH AND WATER CONTENT SURVEY FORMS

The following forms report the snow survey information obtained during field sampling.
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University of Alaska Fairbanks, Water and Environmental Research Center
Form F-012: Snow Depth and Water Content Survey Form

Project ID: North Slope Lakes Site Location/Lake ID: L9312-WxStation
Survey Purpose: Determine snow water equivalent Date: 11/13/2007 Time: 1:00pm
Location North of weather station at L9312. Start at east snow pole, transect goes 25 m west x 25 m North. See L9312
Description: |WxSta Snow 070922.JPG for layout.
Survey Determine Snow Water Equivalent Weather Foggy, cool. Calm winds.
objective: Observations: 8°F
Latitude: Longitude: Datum:
Elevation: Approximately 10 ft Elevation BPMSL Reference Orange snow poles

Datum: Markers:
Drainage Lake L9312 Slope East Vegetation |Tussuck tundra
Basin: Direction: Type:
Slope Angle: |2° Access Other:

Notes:
Snow Depth Probe Type: T-handle probe Snow-Survey Team Names
Snow Tube Type: Arinodack snow tube

Jeff Derry and Matt Whitman

Snow Course Depths, in cm.

1 13.0 16.0 12.0 21.0 26.0 Average snow depth = 17.7
2 12.0 16.0 13.0 29.0 34.0 Maximum snow depth = 36.0
3 13.0 14.0 12.0 23.0 15.0 Minimum snow depth = 10.0
4 12.0 12.0 14.0 18.0 20.0 Standard variation = 6.2
5 21.0 11.0 13.0 24.0 10.0
6 16.0 11.0 11.0 19.0 16.0
7 12.0 22.0 13.0 17.0 16.0
8 15.0 25.0 14.0 11.0 18.0
9 18.0 25.0 20.0 15.0 36.0
10 17.0 17.0 21.0 21.0 33.0

Snow Sample Depths and Weights

Bag # Depth Weight Volume Density
(cm) (gr) (cm”3) (gr/cm”3)
Dw4-1 10.16 67.4 362.7 0.19
DW4-2 22.86 132.7 816.1 0.16
DW4-3 22.86 158.0 816.1 0.19
Dw4-4 12.7 68.8 453.4 0.15
DW4-5 17.78 111.3 634.7 0.18
Average Density = 0.17
Average Snow Water Equivalent (SWE) = 3.1 cm H20
Average Snow Water Equivalent = 1.21 inches H20
Average Snow Water Equivalent =~ 010  feetH20

SWE = avg. snow depth*(density snow/density water)
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University of Alaska Fairbanks, Water and Environmental Research Center

Form F-012: Snow Depth and Water Content Survey Form

Project ID: North Slope Lakes Site Location/Lake ID: L9312_SNO_1
Survey Purpose: Determine snow water equivalent Date: 11/13/2007 Time:  3:00pm
Location South side of L9312 on tundra. Marked by snow poles. Start at south pole. Travel 25 meters north to pole. Turn
Description: |left 90° and travel 25 meters west to ending pole.
Survey Determine Snow Water Equivalent Weather Foggy, cool. Calm winds.
objective: Observations: 8°F
Latitude: Longitude: Datum:
Elevation: Approximatley 15 ft. Elevation BPMSL Reference Orange poles

Datum: Markers:
Drainage Lake L9312 Slope South Vegetation |Tussuck tundra
Basin: Direction: Type:
Slope Angle: |2° Access Other:

Notes:
Snow Depth Probe Type: T-handle probe Snow-Survey Team Names
Snow Tube Type: Arinodack snow tube

Dan Reichardt and Matt Whitman

Snow Course Depths, in cm.

(cm)

Average snow depth = 21.9
Maximum snow depth = 43.0
Minimum snow depth = 11.0
Standard variation = 5.5

1 2 3 4 5

1 13.0 19.0 20.0 26.0 20.0

2 27.0 21.0 21.0 28.0 21.0

3 17.0 16.0 18.0 27.0 15.0

4 19.0 26.0 20.0 24.0 20.0

5 19.0 26.0 23.0 18.0 25.0

6 19.0 17.0 16.0 23.0 20.0

7 26.0 24.0 38.0 21.0 17.0

8 23.0 20.0 43.0 11.0 20.0

9 25.0 26.0 24.0 28.0 17.0

10 19.0 19.0 25.0 25.0 20.0

Snow Sample Depths and Weights
Bag # Depth Weight Volume Density
(cm) (gr) (cm”3) (gr/cm”3)

Dw4-1 13.97 71.1 498.7 0.14
DW4-2 20.32 54.7 725.4 0.08
DW4-3 17.78 1115 634.7 0.18
Dw4-4 15.24 100.0 544.1 0.18
DW4-5 20.32 118.9 725.4 0.16
Average Density = 0.15

Average Snow Water Equivalent (SWE) = 3.2 cm H20

Average Snow Water Equivalent = 1.28 inches H20
Average Snow Water Equivalent = 0.11 feet H20

SWE = avg. snow depth*(density snow/density water)
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University of Alaska Fairbanks, Water and Environmental Research Center
Form F-012: Snow Depth and Water Content Survey Form

Project ID: North Slope Lakes Site Location/Lake ID: L9312_Raft_ B
Survey Purpose: Determine snow water equivalent Date: 11/13/2007 Time: 1:20pm
Location Started 5 meters north of "Raft B" on L9312. Travelled 25 meters northerly towards Raft A. Turned left 90° and
Description: |travelled 25 meters west to end point.
Survey Determine Snow Water Equivalent Weather Foggy, cool. Calm winds.
objective: Observations: 8°F
Latitude: N 70° 19.995' Longitude: |W 150° 56.918" Datum: NAD 83
Elevation: 7 ft Elevation BPMSL Reference Raft B is marked with lathe

Datum: Markers:
Drainage Lake L9312 Slope Flat Vegetation |lce
Basin: Direction: Type:
Slope Angle: |Flat Access Snowmobile Other:

Notes:
Snow Depth Probe Type: T-handle probe Snow-Survey Team Names
Snow Tube Type: Arinodack snow tube

Jeff Derry and Matt Whitman

Snow Course Depths, in cm.

1 7.0 7.0 7.0 5.0 6.0 Average snhow depth = 6.2
2 7.0 7.0 5.0 3.0 7.0 Maximum snow depth = 10.0
3 7.0 6.0 6.5 6.0 5.5 Minimum snow depth = 3.0
4 7.5 5.0 7.0 5.0 9.0 Standard variation = 1.4
5 6.5 4.0 6.5 5.0 9.0
6 6.5 5.0 6.5 5.5 10.0
7 5.0 6.0 5.0 5.5 9.0
8 5.0 5.0 3.0 6.0 55
9 7.0 6.5 6.0 8.0 6.5
10 6.5 7.5 6.5 7.0 5.0

Snow Sample Depths and Weights

Bag # Depth Weight Volume Density
(cm) (gr) (cm”3) (gr/cm”3)
DW4-1 6.35 56.5 226.7 0.25
DW4-2 6.35 48.1 226.7 0.21
DW4-3 5.08 45.2 181.4 0.25
DWa4-4 7.62 61.7 272.0 0.23
Dw4-5 6.35 52.6 226.7 0.23
Average Density = 0.23
Average Snow Water Equivalent (SWE) = 15 cm H20
Average Snow Water Equivalent = 0.57 inches H20
Average Snow Water Equivalent =~ 005  feetH20

SWE = avg. snow depth*(density snow/density water)
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University of Alaska Fairbanks, Water and Environmental Research Center
Form F-012: Snow Depth and Water Content Survey Form

Project ID:

North Slope Lakes

Site Location/Lake ID:

Survey Purpose:

Determine snow water equivalent

Date:

11/16/2007

KDA2-CT

Time:

16:00

Location At KDA2-CT snow course bears North 25 meters, then West 25 meters.
Description:
Survey Determine Snow Water Equivalent Weather 13°F, 20 mph East wind.
objective: Observations:
Latitude: N70°19.966' Longitude: |W14°856.429' Datum: NAD83
Elevation: Approximately 10 ft Elevation BPMSL Reference KDA-CT Lathe
Datum: Markers:
Drainage Kuparuk River Slope flat Vegetation |lce
Basin: Direction: Type:
Slope Angle: [flat Access Highway vehicle Other:
Notes:

Snow Depth Probe Type:

T-handle probe

Snow-Survey

Team Names

Snow Tube Type:

Arinodack snow tube

Jeff Derry
Snow Course Depths, in cm.
1 13.0 13.0 13.0 13.0 13.0 Average snow depth = 8.5
2 13.0 17.0 11.0 9.0 8.0 Maximum snow depth = 17.0
3 13.0 15.0 3.0 13.0 10.0 Minimum snow depth = 0.0
4 9.0 13.0 5.0 4.0 8.0 Standard variation = 4.1
5 7.0 9.0 15.0 8.0 8.0
6 8.0 8.0 11.0 10.0 13.0
7 8.0 7.0 6.0 10.0 11.0
8 5.0 3.0 6.0 3.0 4.0
9 8.0 1.0 7.0 0.0 5.0
10 10.0 8.0 1.0 0.0 8.0
Snow Sample Depths and Weights
Bag # Depth Weight Volume Density
(cm) (gr) (cm”3) (gr/cm”3)
S4 10 66.3 357.0 0.19
S5 13 67.3 464.1 0.15
T3 12 87.9 428.4 0.21
T5 6 33.0 214.2 0.15
T4 8 39.9 285.6 0.14
Average Density = 0.17
Average Snow Water Equivalent (SWE) = 1.4 cm H20
Average Snow Water Equivalent = 0.55 inches H20
Average Snow Water Equivalent = 0.05 feet H20

SWE = avg. snow depth*(density snow/density water)
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University of Alaska Fairbanks, Water and Environmental Research Center

Form F-012: Snow Depth and Water Content Survey Form

Project ID: North Slope Lakes Site Location/Lake ID: MSB-CT
Survey Purpose: Determine snow water equivalent Date: 12/17/2007 Time: 16:42
Location At MSBN-CT snow course bears West 25 meters, then South 25 meters.
Description:
Su.rvey Determine Snow Water Equivalent Weather . 15°F, 10 mph E wind, mostl
objective: Observations
overcast. Dark.
Latitude: N70°19.280' Longitude: |W149°24.009' Datum: NAD83
Elevation: Approximately 50 ft BPMSL JElevation BPMSL Reference Lathe is at MSBN-CT
Datum: Markers:
Drainage Milne Creek Slope Flat Vegetation |lce
Basin: Direction: Type:
Slope Angle: |flat Access Highway Vehicle Other: 24-72 hour old snow being
Notes: rapidly transported by 20+
Snow Depth Probe Type: T-handle probe Snow-Survey Team Names

Snow Tube Type: Arinodack snow tube

Reichardt, Whitman

Snow Course Depths, in cm.

1 2 3 4 5
1 8.0 3.0 6.0 4.0 3.0
2 7.0 3.0 5.0 1.0 1.0
3 7.0 1.0 2.0 1.0 1.0
4 8.0 1.0 1.0 4.0 0.0
5 9.0 4.0 2.0 4.0 0.0
6 5.0 1.0 3.0 6.0 3.0
7 15.0 1.0 3.0 4.0 1.0
8 4.0 3.0 4.0 3.0 3.0
9 5.0 4.0 4.0 4.0 3.0
10 3.0 6.0 4.0 1.0 3.0

Snow Sample Depths and Weights

Bag # Depth Weight Volume Density

(cm) (gr) (cm"3) (gr/icm”3)
S2 9.5 54.1 339.2 0.16
L2 2 18.1 71.4 0.25
L1 3 20.5 107.1 0.19
L5 6 21.2 214.2 0.10
T1 3 11.9 107.1 0.11
Average Density = 0.16

Average Snow Water Equivalent (SWE) = 0.6 cm H20
Average Snow Water Equivalent = 0.23 inches H20

Average Snow Water Equivalent = 0.02 feet H20

SWE = avg. snow depth*(density snow/density water)

(cm)

Average snow depth = 3.6
Maximum snow depth = 15.0
Minimum snow depth = 0.0
Standard variation = 2.7
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University of Alaska Fairbanks, Water and Environmental Research Center

Form F-012: Snow Depth and Water Content Survey Form

Project ID:

Survey Purpose:

North Slope Lakes

Determine snow water equivalent

Site Location/Lake ID:

Date: 12/17/2007

MSB-SNOTUN

Time: 17:00

Location At MSBN-SNOTUN snow course bears West 25 meters, then South 25 meters.
Description:
Su.rvey . Determine Snow Water Equivalent Weather. 15°F, 10 mph E wind,
objective: Observations
mostly overcast. Dark.
Latitude: N70°19.256' Longitude: |W149°24.242' Datum: NAD83
Elevation: Approximately 50 ft BPMSL ]JElevation BPMSL Reference Lathe is at MSBN-SNOTUN
Datum: Markers: in tundra west of Lake
Drainage Milne Creek Slope Flat Vegetation |Tussock Tundra
Basin: Direction: Type:
Slope Angle: [flat Access Highway Vehicle Other: 2 day old snow being transported
Notes: by 20+ mph winds
Snow Depth Probe Type: T-handle probe Snow-Survey Team Names

Snow Tube Type:

Arinodack snow tube

Reichardt, Whitman

Snow Course Depths, in cm.

(cm)

Average snow depth = 16.1
Maximum snow depth = 34.0
Minimum snow depth = 7.0
Standard variation = 5.1

1 2 3 4 5

1 11.0 15.0 27.0 16.0 10.0

2 17.0 14.0 24.0 17.0 11.0

3 13.0 15.0 24.0 13.0 13.0

4 13.0 16.0 11.0 13.0 15.0

5 12.0 15.0 16.0 15.0 21.0

6 10.0 16.0 13.0 13.0 20.0

7 19.0 17.0 19.0 17.0 16.0

8 17.0 18.0 34.0 16.0 7.0

9 13.0 23.0 20.0 17.0 9.0

10 16.0 27.0 14.0 16.0 9.0

Snow Sample Depths and Weights
Bag # Depth Weight Volume Density
(cm) (gr) (cm”3) (gr/cm”3)

X 10 36.7 357.0 0.10
L3 15 66.5 535.5 0.12
T2 35.5 243.2 1267.4 0.19
45 14 65.7 499.8 0.13
Y 15.5 81.1 553.4 0.15
Average Density = 0.14

Average Snow Water Equivalent (SWE) = 2.2 cm H20

Average Snow Water Equivalent = 0.88 inches H20
Average Snow Water Equivalent = 0.07 feet H20

SWE = avg. snow depth*(density snow/density water)
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University of Alaska Fairbanks, Water and Environmental Research Center

Form F-012: Snow Depth and Water Content Survey Form

Project ID:

North Slope Lakes

Survey Purpose:

Determine snow water equivalent

Site Location/Lake ID:

Date: 11/18/2007

Betty Pingo

Time: 16:00

Location Near Wyoming gage. At staked snow site. Started east and then went north. Point of beginning is flagged rebar.
Description:
Survey Determine Snow Water Equivalent Weather Overcast, 5F, slight breeze
objective: Observations:
Latitude: N70°16.772' Longitude: |W148°53.741' Datum: NADS83
Elevation: Approximately 10 ft Elevation BPMSL Reference Re-bar and lathe
Datum: Markers:
Drainage Kuparuk River Slope flat Vegetation |Tussock Tundra
Basin: Direction: Type:
Slope Angle: [flat Access Highway vehicle Other:
Notes:

Snow Depth Probe Type:

T-handle probe

Snow-Survey Team Names

Snow Tube Type:

Arinodack snow tube

Jeff Derry
Snow Course Depths, in cm.
1 45.0 26.0 21.0 11.0 10.0 Average snow depth = 20.7
2 37.0 22.0 23.0 11.0 20.0 Maximum snow depth = 45.0
3 17.0 24.0 22.0 12.0 23.0 Minimum snow depth = 10.0
4 16.0 32.0 12.0 13.0 29.0 Standard variation = 8.1
5 17.0 23.0 20.0 13.0 21.0
6 17.0 28.0 17.0 10.0 26.0
7 22.0 33.0 13.0 15.0 20.0
8 20.0 29.0 11.0 34.0 17.0
9 22.0 32.0 11.0 23.0 18.0
10 20.0 33.0 10.0 26.0 10.0
Snow Sample Depths and Weights
Bag # Depth Weight Volume Density
(cm) (gr) (cm”3) (gr/cm”3)
jedl 20 97.5 714.0 0.14
jed2 15 120.8 535.5 0.23
jed3 34 106.8 1213.8 0.09
jeds 16 218.0 571.2 0.38
jed4 14 203.0 499.8 0.41
Average Density = 0.25
Average Snow Water Equivalent (SWE) = 5.1 cm H20
Average Snow Water Equivalent = 2.02 inches H20
Average Snow Water Equivalent = 0.17 feet H20

SWE = avg. snow depth*(density snow/density water)
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