Lake Chemistry and Physical Data For Selected North Slope,
Alaska, Lakes: January 2008

INTRODUCTION

The University of Alaska Fairbanks (UAF) Water and Environmental Research Center (WERC)
and Geo-Watersheds Scientific (GWS), together with project cooperators, initiated a study in the
Fall of 2002 (Phase One) to obtain baseline information about the physical and chemical
characteristics of North Slope tundra lakes. The project was extended in 2005 (Phase Two). The
location of the study lakes changed and was expanded to include other reservoirs so as to further
develop the understanding and simulation tools necessary for water-source management. K113 is
an un-pumped lake in the Kuparuk oilfield and is sampled on selected field trips during the year.
L9312 is a natural lake studied in the Alpine operations area. L9817 is a natural lake in eastern
NPRA, west of Nuigsut. L9817 had been used in past years for ice-road construction, but was
not pumped during the 2005-06 or 2006-07 winters, however, it was heavily pumped throughout
the 2007-08 winter. Two reservoir systems (mine sites) were added to the study in 2005. Mine
Site B, also known as Six-mile Lake, is located near the Milne Point facility at the intersection of
the Spine Road with the Milne Point access road and has two cells connected to Milne Creek.
The Kuparuk Reservoir System (Kuparuk Deadarm Lakes) has nine reservoirs. The three
southernmost reservoir cells (1-3) are included in the study to observe ground-water and surface-
water interactions between each cells and the adjacent Kuparuk River. Study location can be

seen in Figure 1.

Water-quality and hydrologic data is collected in the field during monthly visits to the lakes and
water samples are collected from priority locations for further analysis at the UAF-WERC
chemistry laboratories. The purposes of this publication are to 1) report data collected for the

month of January 2008, 2) summarize accomplished field trip objectives.
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Figure 1. Location of study lakes in the NPR-A, Alpine, Kuparuk, and Prudhoe Bay field operating areas,
North Slope, Alaska.

TRIP OBJECTIVES

The goal of each sampling trip is to collect physical and chemical data from each study lake. For
each lake, a series of holes are drilled at designated sampling locations or a raft is taken onto the
water when conditions are ice-free. Logistical, personnel, and weather constraints, can limit the
amount of time available in the field for sampling. A project workplan was distributed before
the trip outlining the sampling schedule (Lilly and others, 2008). In January 2008, we focused
on the following locations/tasks:



1. Kuparuk Deadarm Lakes, (Cells 1-3)

e Measure field water-quality parameters in cells 1, 2, and 3. This includes vertical
profile measurements at each location for temperature, dissolved oxygen (DO),
conductivity, pH, turbidity, and barometric pressure.

e Survey water levels of KDA 1-3 to local elevation control.

e Conduct snow surveys at standard locations.

e Automated data collection station maintenance.

2. Mine Site B, Milne-Point Facility

e Measure field water-quality parameters on North and South cells. This includes
vertical profile measurements at each location for temperature, dissolved oxygen
(DO), conductivity, pH, turbidity, and barometric pressure.

e Survey water levels to local elevation control.

e Conduct snow surveys at standard locations

3. L9312, Alpine Facility

e Measure field water-quality parameters at standard locations. This includes vertical
profile measurements for temperature, dissolved oxygen (DO), conductivity, pH,
turbidity, oxygen reduction potential (ORP) and barometric pressure.

e Survey water levels to local elevation control.

e Conduct snow surveys at standard locations.

e Automated data collection and station maintenance.

4. Prudhoe Bay Operating Area, Primary Objectives
e Betty Pingo: Automated data collection station maintenance.

e Conduct snow survey at standard location.

PROCEDURES
Water Chemistry Sampling

All field work follows the specified health, safety, and environmental guidelines outlined by
BPX and CPA (White and Lilly, 2008 a, b, ¢). Physical measurements of water depth were

taken at each sampling location. Water quality parameters such as temperature, pH, turbidity,



oxygen reduction potential (ORP), conductivity, and dissolved oxygen (DO) were obtained by
using an In-Situ Troll 9000 (submersible meter), at multiple depths throughout the water column.
The precision with which physical measurements were reported takes into account field
conditions. The calibration of each parameter was checked before and after each day of
sampling using the criteria in Table 1.

Snow Surveys

Small-scale snow depth measurements were conducted in “L” shaped patterns on lake surface
and/or tundra surface at predetermined locations (Figure 2). Snow depth measurements were
taken every meter for twenty-five meters, then turning 90 degrees, and continuing for another
twenty-five meters. Snow samples were also collected for density measurements with an
Adirondack snow sampler. Five densities were collected from points on tundra and lake and

averaged to establish a representative density.

Table 1. In-Situ Troll 9000 calibration quality control criteria.

Parameter Standards used Acceptable deviation from
calibration standard value
Turbidity Factory calibrated 2 (NTU)
pH 4.01,7.0,10.0 +0.2
Conductivity 447 (ps/cm) within 10%
100% DO 100 % saturated within 10%
0% DO 0 % saturated solution within 0.3 mg/L
ORP In-Situ Quick Cal 224 mV within 10%




Figure 2. Snow Water Equivalence Measurement by D. Reichardt at Mine Site B

SELECTED RESULTS

Sampling occurred at Kuparuk Deadarm Lakes, Mine Site B, and L9312 during January
field activities, K113 was not visited. As Table 2 demonstrates, water levels at KDA 2, 3, MSB,
and L9312 appear to be increasing each month, a possible result of heavy snow. Table 2
summarizes conditions at “Priority Sampling Sites”. These locations have more historical data
than other locations on the lakes, and have been chosen as representative of the deeper portion of

the respective lakes.

Table 2. Ice thickness, Median DO Concentration, Median Actual Conductance and Monthly Water Change
for North Slope lakes in mid-January.

Sampling Site | Ice Median DO Median Actual | Water level Change
Thickness Concentration | Conductivity since mid December
[ft; (m)] [mg/L] [uS/em] [ft; (m)]
KDA1-CT 3.35; (1.02) 15.82 105.6 -0.04; (0.122)
KDA2-CT 3.20; (0.975) 16.05 110.9 +0.24; (0.073)
KDA3-CT 3.30; (1.00) 14.94 106.4 +0.23; (+0.070)
MSBS-CT 3.58; (1.09) 12.28 154.0 +0.28; (+0.085)
MSBN-CT 3.48; (1.06) 12.76 149.3 +0.28; (+0.085)
L9312 Raft B 3.30; (1.00) 13.07 62.09 +0.02; (+0.006)
















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: MSBS-CT
Sample Purpose: Lake Water Quality Date: 1/9/08 Time: 13:27
FIELD MEASUREMENTS
GPS Coord. Northing: N70°19.214' Easting: W149°24.020' Datum: NAD83
Measurements By: GMM/ DMS Time: 13:27
Water Depth (ft): 26.08 Ice Thickness (ft): 3.58
Freeboard (ft): 0.17 Snow Depth (ft): 0.08
Elev. (BPMSL +/- .02): 94.6 Survey By: Chad/Horacio Date: 1/9/08 Time: 13:00
Water Sampling By: n/a Sample Depths BWS (ft): 1 n/a Date: n/a Time: n/a
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 INSITU/ Troll 9000 33033 PASS PASS
Parameters Field Measurements
Time: 13:31 13:33] 13:36] 13:38] 13:42] 13:44] 13:46 13:48| 13:52 13:55
Depth BWS (it): 4 5 6 7 9 11 13 15 17 19
Temp (°C): 0.12 0.21 0.39 0.68 1.13 1.41 1.56 1.63 1.76 1.92
pH: 7.74 7.74 7.73 7.72 7.69 7.68 7.68 7.67 7.62 7.6
Barometeric (mmHg): 764.7) 764.8| 764.7| 764.7| 764.6] 764.7| 764.7 764.8| 764.8 764.9
Pressure (kPa): 10.281] 13.251| 16.239] 19.240| 25.506| 31.140| 37.277| 43.094| 49.202 55.042
Conductivity (yS/cm): 160.0] 157.1 155.5| 154.8| 154.8| 154.4] 154.1 154.0| 153.9 153.9
RDO (ppm): (mg/L) 13.26] 13.20] 13.11 13.00] 12.96] 12.72[ 12.46 12.28| 11.95 11.82
Turbidity (NTU): 0.4 0.4 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.1
ORP 323 321 321 320 320 319 318 317 318 318
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: Sheet 1 of 2
Field-Form Filled Out By: G. Myerchin Date: 1/10/08
QAQC Check By: JED Date: 1/11/08
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