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1.2 DATA REPORT

This report describes sampling sites, analytes, and methodologies; presenis analytical findings; and
guality control established for this field effort.

2. MONITORING PROCEDURES

2.1 LOCATION AND PROBLEM STATEMENT

Three proposed pipeline alignments for the Liberty Island project have been identified by BPX
(Alaska) Inc. (Figure 1). They are: Transect A extends N-NW from shore at SW1/2, Sec. 23, T.10N,,
R.18E., Umiat Meridian, to the proposed island. Transect B extends N-NE from shore at SE 174, Sec.
24, T.10N., R.17E, Umiat Meridian through Foggy Island Bay and terminating at the proposed
island. Transect C extends NW from the proposed island through the Duck Island unit terminating at
the Endicott Satellite Drilling Island. Sampling was conducted at 11 sites tn water (ice) depths
ranging from approximately 20.4 to 3.5 feet. Ice thickness varied from approximately 5:0 to 3.8
feet.

A shallow (10-feet), narrow (5 to 6-feet) trench below the sea floor has been proposed for Liberty
pipeline construction, using a large hydraulic excavator working from a thickened ice pad on top of
the sea ice. A major consideration is the potential cccurrence of contaminants, including trace metals
and hydrocarbons in the sediments. A baseline of sediment chemical guality is necessary to evaluate
potential effects of construction activity on the marine environment. Work by Montgomery Watson
at the Northstar Development Project (Montgomery Watson, April 1, 1996) demonstrated that
sediment dispersal from trenching activities is most likely short in duration and limited to a small area
near the trench. However, associated with the disruption of the sediment by trenching is the potential
for release of toxic contaminants from the sediments that may affect the viability of epibenthos
and/or plankton which live in the shallow waters of the ncarshore Beaufort Sea. Background levels of
these constituents were documented by measuring their concentrations at roughly 6 inches to one-
foot, and 6 to 8 feet beneath the sediment surface.

2.2 SAMPLE LOCATIONS AND MOBILIZATION

Sample sites were positioned along the three proposed pipeline route centerlines at the locations
identified on the map attached as Figure 1. The locations were staked and identified with respect to
Alaska State Plane coordinates and latitude/longitude in advance by BPXA contract surveyor support.
Each of the sampling focations was located by the field sampling crew by navigating a Rolligon
vehicle using the GPS coordinates provided by the BPXA contract surveyor.

One Rolligon was used during the sampling regimen, and two skids were towed separately to each
location. One skid held an enclosed CME-73 drill rig, which augered through the sea ice and drove
and retrieved the split spoons for soil samples. The second skid held a warming shack in which extra
equipment and supplies were stored,

2.3 SAMPLE COLLECTION PROCEDURES

Data collection at each station was performed in the following order:

I. Locate station using GPS positioning
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Bore through ice and monitor thickness

Measure bottom depth (depth o seafloor)

Conduct salinity, conductivity/temperature profiles

Collect sample for dissolved oxygen (DO), turbidity, and pH at each distinct stratum

Collect total suspended solids (TSS)laboratory) and turbidity (ficld and laboratery)
samples at each distinct stratum

7. Measure current speed and direction at each distinct stratum
8. Drive and retrieve 4”x5" split spoon from surface to 5 feet below surface
9. Collect soil samples from 6” to 1’ for organic, metal, and grain size analyses

10. Collect soil samples from 1° to 6’ for organic, metal, and grain size analyses (to be held
for possible future use)

11_Drive and retrieve 47x5' split spoon from surface to 6 to 8 feet below surface
12. Collect soil samples from 1” to 8 for organic, metal, and grain size analyses
13. Confirm GPS Jocation and close out site

AN ATl ol

Station positioning (Activities 1 and 13) have been outlined in Section 2.2. Techniques for each of
the other activities are discussed below: Field measurements and conditions are contained in the field
note forms supplied in Appendix A and are summarized in Table 2.

Activity 2: Sea Ice Thickness

The CME-75 enclosed drill rig-mounted auger was used to bore through the ice for water column
and sediment sampling. Depth of the boring was monitored closely; the anger was withdrawn for
depth checking and clearing of ice chips several times as the drilling progressed.

Ice depth and depth to water surface were measured using a graduated sounding rod equipped with a
small hook to catch the ice edge. The top of the “black™ sea ice was used as a datum.

Activity 3: Bottom Depth

The bottom depth was measured using a sounding lead and calibrated brass chain. Ice-free water
depth was calculated as the difference of depth to bottom and ice-depth. The maximum free water
betow the ice was 15.6 feet deep at the sampling location A-8. Nearly grounded ice at a total depth
of 3.5 feet was encountered at sampling location B-3, only .3 of ice free water was available.

Activity 4: Conduct Salinity(Conductivity)/Temperature profiles

Temperature and salinity measurements were made at 1-foot increments through the water profile.
Pycnoclines were noted at sampling locations A-8, A-10, B-8, and C-2. After review of equipment
and procedures it's most likely pycnochines were not actually present, but false readings were
recorded due to ice build-up on the salinity probe. The remaining parameters were measured at the
midpoint of each ice-free water column.

Activity 5: Measure Dissclved Oxygen and pH at each distinct stratum

Due to the harsh conditions, dissolved oxygen was measured ex-situ rather than in-situ as originally
planned. The field probe membrane is extremely sensitive to the cold ambient temperatures resulting
in “bubble-breaches” and inaccurate readings. DO measurements were completed with a Hach 2100
colorimeter and a high range (HR) standard. Field measurements for pH were made with a Beckman
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pH meter and were also conducted ex-sitn. A sample aliquot collected at the midpoint, or within each
pycnocline of the ice-free water column was used to measure both DO and pH within the warming
shack.

Activity 6: Measure Turbidity and Total Suspended Solids

Samples of under-ice free water were collected with a stainless steel point source sampler to document
the occurrence of turbidity and total suspended solids. Samples were contained in 1-liter, nalgene
plasiic botiles. Color and appearance were documented in the field note form for the site. Turbidity
was measured on-site with a field nephelometric turbidimeter. This meter seemed to produce
inaccurate readings. Thus, an additional water sample was collected for turbidity. Total suspended
solids and turbidity were shipped off-site to be measured by CT&E Laboratories in Anchorage.

Activity 7: Current measurements

An Anderaa doppler current meter was used to measure current speed and direction. The meter was
immersed to the centerpoint of each water column profile. The Anderaa current meter works on the
doppler principle by measuring the rate of return of radio signals it emits which bounce off moving
particles. If a current is present the meter measures the direction (with respect to magnetic north) and
the speed. In all instances the reading was 500.14 cm/s, the maximum measurable by the instrument.

Given our past experience the high velocity readings seemed unlikely as conditions approaching
quiescence were anticipated. Subsequently, it was determined that the meter does not have the
capability of registering zero flow and defaults to its maximum setting when current flow is below 2
cm/sec. Thus, all readings have been reported as less than the rated sensitivity of the meter, 2 cm/sec.

Activities 8, and 9 throngh 12: Sediment sampling
Soil samples were collected from 6 10 12 inches below the soil/water interface as requested in the RFP.

In each instance a split spoon was driven by 340 Ib. mechanical hammer with a 30-inch drop into the
sediment. Each core was removed, drained, and troweled into sample jars, beginning with samples for
volatile organics, and progressing to semivolatiles, petroleum hydrocarbons, total organic carbon,
metals, and finally, grain size analysis. The process was repeated for a one-foot to six foot collection
to be held for possible future vse and finaily a 6-8 foot below grade sample. Only two cores were
required when using the drill ng and split spoon.

Duplicate core samples were collected for all analyses at twao stations (A6 and C2), selected at random
in the field.

Activity 13: Site close-out
At the completion of each site sampling effort, the field team leader confirmed that all field note

form information had been entered by initialing the form. The final GPS location was recorded prior
to leaving the site
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3. MONITORING RESULTS

3.1 SAMPLING CHRONOLOGY

Sampling was performed over three days, (four 12 hours shifts) from Friday, February 14, 1997 -
through Sunday, Febrvary 16, 1997. The following table relates the sampling order for this project:

Date Site Geodetic Location Sampled by
2-14-97 B-3 Lat: 70 12 33.669 Long: 147 41 5537 BN
B-6 Lat: 70 13 36.283 Long: 147 39 34382 BN
B-8 Lat: 70 14 44232 Long: 147 37 55.264 BN
2-15-97 B-10 Lat: 70 15 523560 Long: 147 36 15.682 BGM
| B¥| Lat: 70 16 47.769 Long: 147 34 54.558 BGM
C-4 Lat: 70 18 29.141 Long: 147 47 46.192 BGM
C-2 Lat: 7017 7.317  Long: 147 41 21,529 BN
2-16-97 A-10 | Lat: 701610431 Long: 147 34 18.399 BN
A-8 Lat: 70 14 55970 Long: 147 33 6.441 BN
A-6 Lai: 70 1341428 Long: 147 31 54.557 BGM
A-4 Lai: 70 12 26,876 Long: 147 30 42818 BGM

BGM = Bonnie McLean, MW

BN = Bill Nettleton, MW

3.1.1 Laboratory Analyses

Samples were analyzed by LAS Laboratories, Inc. in Las Vegas Nevada and CT&E in Anchorage.
Appropriate methodologies are available in the following references:

+ Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW-846, November

1990)

»  Methods for Chemical Analysis of Water and Wastes (EPA 600/4-79-020, March 1982)
» The following table summarizes project sampling requirements:

Measurement Matrix Method Sample Container |Preservation| Holding
Method Time
Salinity {Conductivity) water  |ficld measurernent field aliquot n/a n'a
Dissolved Oxygen water | field measurement in-situ ala In/a
Turbidity water field measurement/ field atiquot/ n/a 48 hours
EPA 180.1 500 ml. HDPE
Total Suspended Solids water |JSWA 1602 500 m] HDPE Cool 10 4'C |28 days
Tolal Organic Carbon s0il SWA 415.1 4oz Clear Wide Mouth | Cool 10 4°C |28 days
Grain Size s0il ASTM D-422 iL polyethylene bag ala lindefinite
Arsenic As soil SWA 6010 4oz Clear Wide Mouth | Cool to 4'C |6 months
Barium Ba,Total ionic soil SWA 6010 " “ 6 months
Chromium Cr, Total |soil SWA 6010 i “ 6 months
Chromium Cr VI, Hexavalent [soit  |sw 7196M - 24 hours
Lead Pb Jsoil  |swa 010 " “ 6 months
Mercury Hg Jsoil SWA 7471 “ 28 days
Barium sulfate {soil  JLab Meihod “ I6 months
Yolalile Organic Componnds 'soil 8260 20z Clear Wide Moulh 14 days
Semi-volatile Organic Compounds |soil 8270 4oz Clear Wide Mouth 14 days
Petrolevm Hydrocarbons (DRO) Isoil AK 102 8oz Clear Wide Mouth Cool to 4°C |14 days
Liberty Island Opage §
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3.2 ANALYTICAL RESULTS

A summary of the analytical results for soils and water is shown in Table 4. A more detailed
summary of water quality parameters including field measurements is shown in Table 2. Al
laboratery and field data are also included in the appendices.

3.2.1 Sea Water
Total suspended sofids ranged from a low of 2.5 mg/] to a high of 76.5 mg/l.

Turbidity field measurements ranged from a low of 1.0 NTU to a high of 35.6 NTU. Turbidity
laboratory measurements ranged from a low of .54 NTU to a high of 24 NTU,

Field measurements fluctuated with the incluston of ice crystals so laboratory samples were collected
for wrbidity and submitted to CT&E Environmental Services in Anchorage.

3.2.2 Sediment Chemistry

Arsenic averaged 5.5 mg/kg throughout the pipeline alignment. The coefficient of varation (the
standard deviation of the samples divided by the mean) for all of the sites was 0.43,

Barium and barium sulfate were analyzed separately as a method to quantify the barium available for
biotic uptake. Barium sulfate concentration measures only insoluble barium; thus not available for
biotic uptake. Total barium, as reported, is 2 measure of ionic or “free” barium. The mean total
barium concentration was 67.5 mg/kg and the mean barium sulfate concentration was 27.5 mgfkg
The coefficients of variation were 0.48 and 0.26 for total barium and barium sulfate.

Chromium averaged 18.5 mg/kg across the pipeline alignment with a coefficient of 0.38. There were
no hexavalent chromium results reported above the MRL of 3 mg/kg.

Mercury averaged 0.24 mg/kg across the pipeline alignment with a coefficient of variation of 1.03.
Lead averaged 10.1 mg/kg across the pipeline alignment with a coefficient of vanation of 1.24.
There were no detections of diesel range organics (DRO).

Acetone was detected in all of the sediment samples ranging from 12 to 88 mg/kg. All of the
Acetone detections are viewed as external contaminants,

With the exception of Acetone there were no volatile or semi-volatile organic compounds detected in
any of the sediment samples.

3.3 SEDIMENT QUALITY STANDARDS

Sediment quality standards are driven by the impacts of pollutants on benthic biota. State sediment
quality standards have not been established by the state of Alaska,, thus other benchmark criteria were
songht for comparative analysis. As the work performed at Liberty Island is a baseline study of the
water and sediment quality, all cntena are used for comparison only. Exceedances do not necessarily
indicate concern.

Libersy istand O page 6
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The BPA has developed a group of ecotoxicologically-based benchmark criteria (Ecotox Thresholds
(ET)) for use in ecological risk assessments at Superfund sites. The ETs developed by EPA are
intended to provide technical information to EPA and other government employees but do not
constitute rulemaking by the EPA.

In addition to the EPA Ecotox benchmarks, the Puget Sound Dredged Disposal Analysis and EPA
Region III's Risk-Based Concentrations may also serve as comparative benchmarks.

EPA Ecotox Thresholds Benchmarks have been developed for surface water and sediments, with
sediment benchmarks presented as sediment quality criteria (SQC) for fresh and marine
énvironments, sediment quality benchmarks (SQB), and effects range low (ERL). If neither SQC nor
an SQB has been calculated, the ERL will be used as the sediment Ecotox Threshold. For the analytes
detected at Liberty Island only ERLs have been calculated. The ERL represents the tower 10th-
percentile concentration associated with observation of biological effects. Accordingly
concentrations below the ERL should rarely be associated with adverse effects. With the exception of
arsenic, lead, and mercury all results are below the ERLs. Arsenic was detected above the ERL (8.2
mg/kg) at sample locations A-4(01), A-8(01), A-10(01 & 08), B-3(0t), B-6 (01 & 08), B-8 (0} &
08), B-10 (01 & 08), C-2(01 & 08), and I-1(08) with a range of 9.1 to 11.4 mg/kg. Mercury was
detected above the ERL (0.15 mg/kg) in sample locations A-8(01), A-10(01 & 08) with a range of
0.151 to 0.399. It should be noted that the ERL for mercury has a relatively low cosrelation and
consequently low accuracy between the incidence of effect and concentration, and thus is used
cautiously. The presence of arsenic, lead, and mercury above their respective ERLs are viewed as
variations in existing background conditions along the proposed Liberty Island pipeline routes.
Table 4 provides a summary of the analytical results and benchmark screening levels.

Puget Sound Dredged Disposal Analysis (PSDDA) PSDDA anaiytic methods and criteria have
been established for the Puget Sound area in Washington state. PSDDA chemical analyses were
developed by the collaborative efforts of EPA Region X (Seattie), the U.S. Army Corps of Engineers,
and the Washington state departments of Natural Resources and Ecology. (The Washington
Department of Ecology was responsible for issuing certification for Corps of Engincers Section 404
permits). Data and criteria are reviewed annually. However, no changes in aumeric standards have
been made since 1988.

Three levels of contaminant concentrations have been established by PSDDA: a screening level, a
bioaccumulation level, and a maximum level. Standards for each level are derived from a statistical
model, in which apparent effects thresholds are defined. The model is applied to a rigorously
quaiity-controlled database of sediment chemistry and bio-effeci data. The maximum level is the
level of highest apparent effects. The screening level is established at either the lowest biolegical
effects level or at 10% of the maximum effect level, Arsenic, lead, mercury, and 42 volatile and semi-
volatile organic compounds are included in the list of PSDDA parameters. There are no PSDDA
criteria for diesel range organics, barium or chromium species.

Liberty Island sediment results are uniformly below the PSDDA screening level criteria for total
arsenic, lead, and mercury as shown in Table 4. Results for analyses of discrete volatile and semi-
volatile compounds were all below detection levels with the exception of Acetone which has been
classified as an external contaminant.

Risk-Based Concentrations (RBCs) EPA Region III has calculated separate carcinogenic and non-
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carctnogenic RBCs for various pathways of ingestion or inhalation. The lower of the two is presented
in the RBC tables published by EPA Region III, which are updated and distributed semi-annually.
The various pathways include residential water, ambient air, edible fish, industrial soil ingestion, and
residential soil ingestion (which are generally lower (more stringent) than industrial soil ingestion).
There are no RBCs for diesel range organics.

Liberty Island sediment resuits are uniformly below the RBCs for all the metals sampled, including
total arsenic, lead, barivm and compounds, mercury, chromium I and chromium VI, as shown in
Table 4. Results of analyses for discrete volatile and semi-volatile compounds were all below
detection levels, with the exception of acetone.

4. DOCUMENTATION AND REPORTING

4.1 FIELD DOCUMENTATION

The field team leader was responsible for maintaining records of field activites, including field
analytical measurements, sample locations, and sample identification. Data was entered into a bound
notebook while field activities were in progress. All field documents were supplied to the project
manager at the end of the field investigation. Field results were incorporated into progress reports or
final reports, as appropriate. A sampie plan checklist was used to identify sample numbers, sample
locations, sample matrices, analytical parameters, sample containers, and quality control samples.
This checklist was prepared by the project manager prior to mobilization and provided the field team
with a concise list of samples by location. The field team leader reviewed the checklist for
completion following sample coflection, prior to the shipment of samples or departing from the site.

4.1.1 Field Logbook

Logbooks and data forms are necessary to provide sufficient data and obseryations to enable
participants to reconstruct events that occurred during the project and to refresh the memory of field
personnel if called upon to give testimony during legal proceedings. All daily logs were kept in
bound, waterproof notebooks containing numbered pages. All entries were dated and signed. No
pages were removed for any reason. Unused pages were crossed through, signed, and dated by the
field team leader or project manager. Corrections were made by drawing a single line through the
original entry (so the original entry can still be read) and writing the corrected entry beside the
original. Corrections were initialed and dated. Copies of the original field notebook are provided in
Appendix B.

4.1.2 Field Note Forms

Field note forms were used to record all data pertaining to a particular sampling event at a single
sampling station. Field note forms are designed to assist the field crews in completing the work at
each station. Field note forms were reviewed for compieteness and accuracy and initialed in the field
by the field sampling task leader. Copies of the original field note forms are provided in Appendix
A.

4.1.3 Photographs

Photographs were taken at the sampling locations as directed by the team leader. Selected
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photographs are provided in Appendix E. Documemtation of a photograph is crucial to jts validity as
a representation of an existing situation. The following information was noted in the field log book:

» Daie, time, and location at which the photograph was taken
*  Photographer

*  Weather conditions

» Description of photograph taken

* Direction

4.1.4 Chain-of-Custody Forms

The purpose of chain-of-custody procedures is to ensure that the integrity of samples is maintained
during their collection, transportation, storage, and analysis. All chain-of-custody requirements
comply with standard operating procedures indicated in EPA sample handling protocol. Chain-of-
custody records are provided in Appendix D.

4.1.5 Sample Documentation

The field crew recorded the location of all samples on scaled site maps.

Each sample was labeled and sealed immediately after collection. The sample label was filled out
using waterproof ink and firmly affixed to the sample containers with clear waterproof tape. An

alphanumeric code was assigned to each sample as an identification number to track samples at the
site. The sample code is broken down as follows:

Year Project Sample matrix Sample Location Sample Depth
97 BPXLI SD=S8Sediment 1-19 Ol=primary (feet)
WA=Water ’ 61=duplicate

The sample label contains the following identification:

Date and time of collection;

Sample identification number;

Analysis required (including analytical method number);
Preservation method used; and i
Initials of field team member compiling samples.

Sample volume levels were marked on each liquid sample container. After the sample was collected,
pertinent information, such as sample identification number, date and time of sample collection,
sample collection method, description of sample, and any field measurements (temperature, salinity,
turbidity, etc.}, were recorded on the field note form, and the recorder will initial the entry.

4.1.6 Laboratory Data Log
All data generated was reviewed by comparing and interpreting results from chromatograms

(responses, stability, retention times), accuracy (mean percent recovery of spiked samples), and
precision (reproducibility of results). Laboratory Data Sheets are presented in Appendix C.

Liberty Island ~ Opage 9
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4.1.7 Data Reporting and Data Deliverables

All laboratory-generated data was supplied in both hard copy and electronic formats in compliance
with EPA Tier 1 guidelines.

4.1.8 Summary Statistics
Station values for water quality parameters have been summarized in tabular form. The table
includes date, time, and depth of sample; cument speed and direction; temperatures, salinity, turbidity,

dissolved oxygen, pH, and total suspended solids.

Water quality parameters have also been graphically displayed to illustrate the value of certain
parameters at each station.

5. QUALITY ASSURANCE AND QUALITY CONTROL

5.1 QUALITY ASSURANCE OBJECTIVES

Characteristics used to assess generated data were precision, accuracy, representativeness,
completeness, and comparability, often referred to as PARCC parameters, PARCC parameters are
integrated throughout the work plan and applied throughout the data collection process.

Project goals express specific PARCC parameters necessary to meet regulatory requirements, such as
maximum level. Performance goals are specifically related to indicator QC samples as quantitative
measures of PARCC parameters. For example, analysis of one duplicate in ten samples is a
performance goal, and the results of duplicate analyses are an indicator or precision.

Project goals express specific PARCC parameters necessary 1o meet regulatory requirements, such as
maximum level. Performance goals are specifically related to indicator QC samples as quantitative
measures of PARCC parameters. For example, analysis of one duplicate in ten samples is a
performance goal, and the results of duplicate analyses are an indicator of precision. The
completeness goal for all analytes is 87.5%, or 7 of 8 results.

Liberty Istand D page 10
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Accuracy and Precision Criteria

Laboratory Precision Laboratory Accuracy
(Duplicate Relative Percent Difference) (Laboratory Control Sample % Recovery)

Total Suspended Solids 20 80-120

Total Organic Carbon 20 80-120

Grain Size nfa nfa

Arsemic As . 20 80-120

Barium Ba, Total ionic 20 80-120

Chromium Cr, Total 20 80-120

Chromium Cr VI, 20 80-120

_Hexavalent

Lead Pb 20 80-120

Mercury He 20 80-120

Barium suifate 20* BQ-120*

Volatile Organic 1,1-Dichloroethene 22 1,1-Dichlorecthene 54-138

Compounds Benzene 21 Benzene 70-130
Trichlorocthene (TCE) 24 Trichloroethene (TCE) 57-132
Toluene 21 Toluene 71-129
Chlorobenzene 21 Chlorobenzene 72-128

Semi-volatile Organic Phenot 35 Phenol 28-110

Compounds 2-Chlorophenol 50 2-Chlorophenol 22-110
1,4-Dichlorobenzene 27 1,4-Dichlorobenzene 21-110
N-Nitroso-di-n-propylamine 38 N-Nilroso-di-n-propylamine 24-11¢
1,2,4-Trichlorobenzene - 23 1,2,4-Trichlorobenzene 32-110
4-Chloro-3-methylphencl a3 4-Chloro-3-methylphenol 35112
Acenaphthene 19 4-Nitrophenol 29-127
4-Nitrophenol 50 2.4-Dinitrotoluenc 51-112
2.4-Dinitrotcluene 47 Pentachlorophenol 41-133
Pentachioropheno! 47 Pyrene 45-135
Pyrene 36

Petroleum Hydrocarbons Diesel Range Organics 30 Diesel Range Organics 51-153

(DRO/RRO)

Note:

Only system monitoring compounds are listed for Volatile and Semi-volatjle Organic Compounds.
n/a - Criteria do not apply due 10 the nature of the analysis
* . Because this parameter has no standard analysis method, Limits are advisory only.

5.2 CALIBRATION PROCEDURES

All instruments and equipment used during the sampling and analysis were operated, calibrated, and
maintained according to the manufacturer’s guidelines and recommendations as well as criteria set
for the instrument in the applicable methodology references.  Operation, calibration, and
maintenance was performed by personnel properly trained in these procedures.

5.2.1 Field Equipment

Each field instrument was calibrated daily and in some instances where appropriate before each use.
These instruments include a portable digital temperature/salinity/conductivity meter, pH meter,
dissolved oxygen meter, and a turbidity meter. Daily calibration assured accurate readings for each
day of use and was noted in the Field Notebook of the calibrator.

Liberty Island D page 17
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5.2.2 Lahoratory Instrumentation

Laboratory capabilities will be initially demonstrated for instrument and reagcntfstandard# performed
as well as accuracy and precision of analytical methodology. Brief descriptions of calibration
procedures for major instrument types are presented in the previously referenced methodologies.

5.3 DATA VALIDATION SUMMARY
DATA VALIDATION SUMMARY

Twenty four soil samples were collected from February 14 to February 16, 1997 for inorganics,
metals, volatile organic compounds, semivolatile organic compounds, diese] range organics and grain
size.

Eleven water samples were collected on February 14 to February 16, 1997 for Total Suspended
Solids and Turbidity.

Data validation was done in accordance with the accuracy and precision objectives established by
Lockheed Analytical Services. The data were also evalvated for conformance with the Quality
Assurance Objectives specified in Section 4 of the Technical Plan (MW, 1997). Acceptance limits for
accuracy and precision as well as the method reporting limit (MRL) are stated in the laboratory
reports. Where applicable, data validation gnidance contained in National Functional Guidelines for
Organics and Inorganic Data Review (EPA, 1994) was followed. All data is considered valid as
qualified under the data quality objectives of this project except for the issues discussed below.

Yolatile Organic Compounds

» The surrogate compound 4-bromofluorobenzene is below acceptance criteria (78-125%) for
97BPXLIABSDO1(01) (71%), 97BPXLIB8SD0O1(01)X72%), 97BPXLIB8SD02(08X70%),
97BPXLIA10SD02(08)(68%), 97BPXLH1SDOI(01)70%) and 97BPXLIC4SDO1{01)(75%).
Sample resnlts and the method reporting limits are usable as low estimates due to the reduced
recoveries.

+« The sorrogate compounds 4-bromofluorobenzene and toluene-d8 are below acceptance
criteria for sample ID 97BPXLIB8SD01(01). The recoveries are 83 and 72% respectively,
while the acceptance limits are 84-120 and 78-125 respectively. Sample results and the
roethod reporting limits are usable as low estimates due to the reduced recoveries.

* The internal standard compound 1.4-dichlorobenzene is below acceptance limits for
97BPXLIAGSD0O2(08), 97BPXLIA6SD62(08) duplicate, 97BPXLIASSDO1(01) and
97BPXLIB8SD02(08). Sample results and the method reporting limits are usable as low
estimates due to the reduced recoveries.

* Several samples contain acetone, methylethylketone (MEK or 2-butanone) and carbon
disulfide. These analytes are common laboratory contaminants and are due to external
contamination.

Hexavalent Chromjum, Cr*

* For hexavalent Chromium in soil by EPA Method 7196M all samples were analyzed past the
24 hour holding time. This was due 1o time constraints associated with shipment of the

Lberry Island Upage 12
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samples to the Jaboratory. The results are usable as estimates due the expired holding times.
Inorganics

» For Total Organics Carbon in soil the relative percent difference (RPD) is 29% for the
duplicate analyses. This exceeds the acceptance limit of 20% for this parameter. Al results
are usable as estimates due to the failed RPD.

« For Turbidity in water several samples were analyzed past the 24 hour holding time.
Associated sample results are usable as estimates due to the expired holding time.

Barium Sulfate

» The method blank for selected samples was positive for barium sulfate at a concentration of
7.39 mg/kg. Associated samples within a factor of ten of the method blank concentration are
flagged in the laboratory report with a “C”. These results are usable as estimates due to the
method blank contamination.

+ The matrix spike result (26%) fails acceptance criteria (75-125%). The low percent recovery
indicates a low bias in associated samples. These samples are flagged with an “N™ in the
laboratory report.

Mercury

» The duplicate sample precision (84.6 and 81.5%) was ouiside acceptance limits {(20%).
Results are estimates due to the failed precision. Samples are flagged with an “*” in the
laboratory report.

» The matrix spike result (-44%) fails acceptance criteria (75-125%). The low percent recovery
indicates a low bias in associated samples. These samples are flagged with an “N” in the
laboratory report.

Cadmium

* The mairix spike result (179%) fails acceptance criteria (75-125%). The low percent
recovery indicates a high bias in associated samples. These samples are flagged with an “ N ”
in the laberatory report.

Throughout the data some sample results are flagged with a “J” qualifier as estimates. This is used
for results that are below the RDL (Reporting Detection Limit) but above the MDL (Method
Detection Limit). It is intended for informational purposes and in no way adversely affects data
quality. '
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TABLE 1
Sample Plan Checklist

Liberty Island Pipeline Routes

Water and Sediment Sampling

147 34 18,399 |

MATRIX | FIELD PARAMETERS ANALYTICAL PARAMETERS
e
g
g
3 s § g g 4
gl & ¢ 2 9 § = E v
N o 2853
. 2|8 8§ 2 25234
I sz Sls S mfESECE.
Sogi:, ryEEcEgEIGosEE
2 fliEfzr S22 bBoRESE S A
Borchole = g 2 E 2 g 92 E £ 5 3
Sample Identification Number Lattitude Longitude Date | Time 3| & i <)
9?BPXLIA6WA01(06) Ab 70 1341.428 {147 31 54,557 | 2/16/97] 900 X[IX|IX1X[XIX{X X
FTBPXLIAGSDOI(0]) Ab 70 1341.428 [147 31 54.557 |} 2/16/97] 930] X XIXIX|IXIX]|X|XIX
97BPX1LIA6SD02(08) Ab 701341.428 |147 31 54.557 | 2/16/97) 1000] X XXX XIX{X]|XiXx
97BPXLIAGSD62(08) Ab 70 13 41.428 [147 31 54.557 | 211697 1010 X XIXIX|X|X]XI|XIX X
97BPXLIAGSDO3(05 70 13 41.428 |147 31 54.557 | 2/16/97 X

97BPXLIA1OWALZ(11) AlQ |70 16 10.431 216971 120 X

97BPXLIA10SD01(01) Al0  |7016 10431 (147 34 18.399 | 2/16/97] 1301 X XX XIX|X|X]|X1X
97BPXLIA10SDU2(08) Al0 (701610431 (147 34 18.399 | 2/16/97) 150 X XX XX XXX X
97BPXLIA10SDO3(05 70 16 10.431 1147 34 18,399 | 2/16/971 140{ X Id




TABLE 1
Sample Plan Checklist
Liberty Isiand Pipeline Routes
Water and Sediment Sampling

MATRIX | FIELD PARAMETERS ANALYTICAL PARAMETERS
3
g
o
o] -
3 - % 8 "g 4
: S .2%428%2
& 2 5|2 2§ < & £ 5 2 g
E 3 ’é z > B & @ g g g &
3 sli3y §2E£z-azda s
Borehole = g 2 &2 £ 2 ® 2 g g E 3 3
Sample Identification Number | Lartitude Longitude | Date [Time| 3 s =2 g =
97BPXLIB6WAQI(2.0) Bé 70 13 36.283 |147 39 34,382 | 2/15/97] 100 XXX X XX X
97BPXLIBASDOI(01) B6 7013 36.283 |147 39 34,382 | 2/15/97] 1200 X XXX X{1X|X|X[X
Q7BPXLIB3ISDO2(08) B& 7013 36.283 147 39 34 382 | 2/15/97] 145{ X XIXIXi X1 X1X|XIX
97BPXLIB3ISDO3(05 B6 7013 36.283 {147 39 34.382 | 2/15/97] 130 X Haold
97BPXLIB 10WAQL(8.0) B10 7015 52.360 |147 36 15.682 | 2/15/57] B30 XIX| X1 X X| X X
97BPXLIB10SDO1(01) B10 70 15 52.360 |147 36 15.682 | 2/15/97] 00| X XIXIX|XIX|XIX]|X
97BPXLIB10SD02{08) Bl10 TO 15 52,360 [147 36 15.682 | 2/15/97] 930 X X XIX|IX]|IXIX]|X1X
97BPXLIB10SDO3{05 BIQ 70 15 52.360 |147 36 15.682 | 2/15/97] 915 X Hold




Liberty Island Pipeline Routes
Water and Sediment Sampling

TABLE 1
Sample Plan Checklist

MATRIX | FIELD PARAMETERS ANALYTICAL PARAMETERS
S
=
8
s =3 §
> s gi:2%
“ = g R 2
BE 54235673
L] Xy 0
g g 2 HER é < E B < '§_ B
£ gl g 2 EYTEHEER & 5 F
3 fleicz BIEEE R EEE RN
Borehole = 5‘; g 2 5 £ g 8 g g o 8 E -g 3
Sample Identification Number | Lattitude Longitude Dae |Time] & &I E& S & & E i - =1 _§ é B G =
97BPXLIC4WADI(7.0) C4 7018 29.141 14747 46.192 | 2/15/97] 1700 XXX XIX[X1X X
97BPXLIC4SDO1(01) C4 70 1829.141 147 4746,192 | 2/15/97] 17301 X X X[ XIXIX)1X{X]X
97BPXLIC4SD02(08) Cc4 70 18 29.141 [147 47 46.192 | 2/15/97| 1800] X XX X[ X|X]| XX} X
97BPXLIC4SD03(05 C4 {7018 29.141 14747 46.192 | 2/15/97] 1745 X Hold
97BPXLITB21497 Trip Blank 2/14/97] 1900 X
97BPXLITR21697 Trip Blank 2/16/97 1900 X




Table 2
Water Quality Parameters
Liberty Istand Pipeline Routes
Water and Sediment Sampling

pth to Boftorn
ove Ice Bottom
issolved Oxygen
mg/D
urbidity (ntw),
urbidity {ntu),
EPA 180.1

epth of Water
aleulated"

rface
Seawater Density

Borehole
Sample Identification | Number

Ice Thickness
to Water

97BPXLIAIOWAQ2(11) 21607 [ 1201 43 | 07 11841177 139 1 38 [ .21 215 [ emor (10113171 31 [ 765 17631 18000 |
: B : . } } o : R Py . P E i I :
97BPXLIB6WA01Q.0) | _B6 ] 21597 [ 100]37] 09 [ 7610 67 | 39 ] 28] 0] 27 | 2165 [108] 1 [o8o] 25 [84] 23000 |

f il

o7pxLIcawaotany | ca 1 211507 Tiroo{ 38 1 02 1 118] 1161 8 {361 .11 29 1 2434 11161 185) 74 1 155 |7.88] 18000 ]
E

Note: ®OPLe t M
1. Millero, F.J. and A, Poisson. 1981, Internaional one-atmosphere equation
of state of sea water, Deep- Sea Research, Vol. 28A, No. 6. p. 625-626 Aoy
2. Salinity in Parts Per Thousand (ppt) converted from percent (%) |
error = denisty value not available for corresponding field salinity and temperature Vo brog .
s oy !

Sigma , = density in kg/m’ - 1,000 Lo S
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Barium and Barium Sulfate Concentrations
200 by Sample Location
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percentage by dry weight

Figure 7

Grain Size Distribution
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Figure 8
Grain Size Distribution
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Figure 10 Grain Size Distribution by Sample Location
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Figure 11
Grain Size Distribution by Sample Location
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TABLE 3
Grain Size Results
Liberty Island Pipeline Routes
Water and Sediment Sampling
(all data are % by dry weight)

le Idcnfic

S7TBPXLIAGSDO1(1.0)

Borehole

Fine Sand

Very Fine

97BPXLIAGSDO2(B.0

97BPXLIA 10SD01(1.0]

9

97BPXLIB6SDO1(1.0)

97BPXLIBESD0O2(8.0

97BPXLIC4SD01(1.0)

97BPXLIC4SD02(8.0




gMinimum Reporting
BLimit (MRL)

TABLE 4
Summary of Analytical results and Benchmark Criteria

iStandard Deviation

Liberty Island Pipeline Routes

B ICocllicient of Variation

. iBioaccumulation Level

BMaximum Level

dRisk Based

Ecotox Effects Range

ow (ERL)***

arsenic mg/kg 3 2-3 3 | 114 ) 55 12361043 ] 25| 57 |507.1]700 23 8.2
barium mg/Kg 10 10 20 | 194 | 675 | 326 048 | - . - - 5500 -
chromium ‘mg/kg 3 1 23 1715] 34 1 18517081038 - | - | - | - | 78000 81
lead -mg/kg 0.6 02 1279 678 100 [ 126] 124 ] 0.5 | 66 - | 660 660 47
mercury mg[kg 0.1 0.1 ND | 135} 024 [ 024 ) 1.03 {002]021} 15 |21 2.1 0.15
hexavalent chromium mg/kg 0.2 02 | ND| ND | ND - - - - - - - -
baristy sulfate mg/kg 3 2-3 15 [ 349 | 275 | 72 [ 0261297 - - - - 5500
dietd yange organics mg/kg 36-54]13.6-54]| ND | ND | ND | - - - - - - - -
volatile organics mg/kg V. v Y Vv - - V i v \'4 A% v
semni-volatile organics mg/kg v ND | ND { ND - - v IV v |V vV Vv
total organic carbon mg/kg 100 <100| 85900 ] 28611178491 0.62 | - . - - - .
turbidity ity 1 0.1 10541 24 1| 674 | 6.72 1
total suspended solids mg/1 2 02 | 25[ 7653221229 (071 ) na | na | na | na na na

V Variable values - see Table 5
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MEMORANDUM
@Momsomvwmsou

To: File Date: March 24, 1997
From:  Bonnie McLean, Supervising FTL Reference:  1189002.280101
Subject: Liberty Island

Water/Sediment Sampling Day

Shift

This memorandum is a summarization of the field work that was completed at the BP
Exploration (Alaska), Inc., Liberty Island project site, by Bonnie McLean, Montgomery Watson
day shift supervisor.

The Montgomery Watson Field Team, which consisted of Bonnie McLean and Bill Nettleton,
arrived at Endicott on the afterncon of February 14, 1997. The field equipment was located in
the main warehouse, Bldg. 604, and was transferred to the spill response warehouse, Bldg. 608.
There it was sorted, inspected for operational integrity, and calibrated and loaded for movement
to the field. The field team located Walt Phillips, of Duane Miller and Associates. We were
notified the rig set up should be compiete by 1930 on site B-3.

The field team proceeded to B-3, unloaded the field equipment onto the Roligon, and moved to
the drill rig enclosure and warming shack. A semi-clean area was established in the rig
enclosure for field water quality measurements. Bonnie McLean, assisted Bill Neitleton, MW,
night shift supervisor, with establishing the specific procedures to be used by both shifts in
measurements of ice and water, correct equipment use, possible problems which might occur
with equipment, solutions, techniques, soil and water sampling, and sample form completion.

Bill Nettleton was left to continue the shift. Shift changeover occurred at 0700 and 1900 on site.

Arrived on site 0715, February 15, 1997. Traveled to B-1 from Ice road to collect water and soil
samples. Flowmeter failed to stabilize, which according to University of Washington (UW), is
indicative of no flow, or at least <.2 cm/min. Started collecting an additional 500 i sample for
lab turbidity, it seems the field meter was inaccurate. Proceeded to site I-1, no flow indicated,
completed sampling.

Traveled to site C-4, this was very slow moving, pulling the drill rig skid (1 hour, 45 minutes).
Completed sampling and traveled to Ice Road for changeover. Returped to Endicott and
prepared samples for shipping.



On February 16, 1997, sampling was completed with the collection at sites A-6 and A-4.
Flowmeter still fluctuates (no flow). After completing all the water quality parameters sampling
and soil sampling.

All equipment moved to a pick-up, traveled to Endicott, packed equipment for shipping, all
samples to travel to Anchorage as checked baggage.

Upon armrival in Anchorage, ali samples were put into refrigerator.

On February 17, 1997, turbidity and TSS water was taken to CAS, which was closed for the
holiday. The samples were taken to CT & E, Anchorage. This change occurred because of the
short holding time for the turbidity samples.
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M EM ORANDUM
@mmomenvwmsm

To: File Date: March 5, 1997

From: Bill Nettleton Reference: 1189002.280101
Subject:  Liberty Isiand (Nights})
Water/Sediment Sampling

The purpose of this memorandum is to summarize the field work that occurred during the night
shift on February 14 through February 16, 1997 at BP Exploration {Alaska), Inc.’s Liberty
Island project site. Montgomery Watson’s field team worked two twelve hour shifts. This
memoranduam contains the events which occurred during the night shift. ¥ was supervising the
night shift and Bonnie Mclean was supervising the day shift. Erin from Duane Miller &
Associates provided acted as geologist and assisted with various tasks. Discovery Drilling
operated a CME-75 mounted on a sied and enclosed with a wooden structure with a nylon sock
over the rig tower. Gary was the driller and Ken the assistant. The sled was moved via
Rolligon provided by Catco and operated by J.R. (Carl). The water sampling consisted of the
following tasks:

o depth of ice and water measurements;
* measure the speed and direction of the current;

» Salinity, temperature, and specific conductivity at one foot intervals in the water column
below the ice;

» collect water sample from mid-depth of each distinct salinity layer;
» perform field analysis of coliected water for pH, turbidity, and dissolved oxygen;

s collect soil samples in the first eight feet of sediment using a 3 diameter split-spoon
sampler;

* log sediment geology; and
¢ collect soil samples for VOCs, DRO, metals, and grain size analysis.

Table 1 provides a chronological listing of the tasks completed for each night shift.

Table 1
Date Task Remarks/Problems
2/14/97 Water/Sediment Sampling B3 1asks completed by Bonnie and myself to coordinate
for B3, B6, & B8 procedures. Flow meter malfunctioning. Completed all of

the other tasks. Left rig setup on next location (B10)
2/15/97 Water/Sediment Sampling Had problem with salinity probe icing over. Salinity values

for C2, A10, & A8 read low when icing occurred. Cleaning probe just prior to
insertion helped. Completed all tasks except current
measurements.
2/16/97 Demobe Assisted Bonnie with demobe activities.
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N6

DAY 5 - M W;TH _.
FELD R 1

DAILY QUALITY WEATHER Bngm @) ‘Overcast'Rain  Snow
CONTROL REPORT
proEcTMANAGER.  22net Sohal e m(?o'a? 32-50 :50-70 70-85 85 up
PROJECT LabenTy ISlarsf. WIND STl UHagh ,Re rt No.
JOBNO. |18 oo 2 ., Z8c | oy @ &LI_
CONTRACT NO. HUMIDITY :‘Moderate Humid # /
| SUBCONTRACTORS ON SITE: KT
La : - (s A
ahan) - 2.
Yy SEIC.A
EQUIPMENT ON SITE: —_—
CME IS on Slen  KDP-35
e PIPRE WY S Y, - S S SN :
WORK PERFORMED (INCLUDING SAMPLING):
- N o . ) .
TWVLE & - Joor [ifle Wwollty  foounte O S
T " hat LY -
W E - T _ENOUGH (U " FOE _FIOW METEK
- ED )56, 0 { [ £

FET QG O U RAU

Ao U CEN

L had




PROJECT: I ' REPORTNO.:

S T

JOB NQ.:

QUALITY CONTROL ACTIVITIES (INCLUDING FIELD CALIBRATIONS)

Microtip calibrated at: ppm

TS rbﬁr

m

HEALTH AND SAFETY LEVELS AND ACTIVITIES: Daily tailgate mesting completed

TN, R

EhiEY

INJURIES: ]@Nﬁ ACCIDENTS: NUNE. NEAR MiSSES:  JYONY

PROBLEMS ENCOUNTERED/CORRECTION ACTION TAKEN:




@mumomvmson DATE: 2157 O —
DAY'S;M;TEW§TH;F;S

A

FIELD S N S N N
O3 —
DAILY QUALITY WEATHER Bright Clear - iOvercastiRan  |Snow
CONTROL REPORT s ] i |
l iy S ] J
PROECT Lebeuwrs  Z35faml wiND St Moderate [High ;Report No.
JOBNO. 1 B9 oon 2 . Z&o jay : ' 70!4!!" : LI
D IModerate Humid -
CONTRACT NO. e R A
SUBCONTRACTORS ON SITE: | _
Discorwrre Dot = S G C U fotaad , I aly
J \ —_ . {Nall *P(lu-o-o-t.m
{EQUIPMENT ON SITE: |

CME 195 o slen , KD SN %L*’ _
o WHPUR PC R ST o, - W « ey, SR . : .
Y72 6PX LT SDI/u!ﬂ: o2 los;zgs;g

WORK PERFORMED (INCLUDING SAMPLING):
: w3SDC1) -5 -sp {8

| B0~ OB 9l s %3
e Txeen. Sp 62 (o) __ lewey
= = | (R4S oo jd3s (u4ys

& cd (hon T3 495 IBso




PROJECT: By LT REPORT NO:: LT #7_

JOBNO.. O2FOs0r DATE: Z-I5-97 OPonv
QUALITY CONTROL ACTIVITIES {(INCLUDING FIELD CALIBRATIONS)
Microtip calibrated at ppm
e F_)/ A

s — Feackh o5 bl.- He o—1d mef,

HEALTH AND SAFETY LEVELS AND ACTIVITIES: Daily tailgate meeting completed /5 ¥TeD

WNJUREES: oD ACCIDENTS: % NEARMISSES: b
hEd .

PROBLEMS MNEHEWHRECWN ACTION TAKEN;

TOMORROW'S EXPECTATIONS: Com_&Qﬂfn. _Q@A-Bgasa EALW

L

BY: M TTiE: O T b




deedr ster

o Y — e L6 ) 24607

DAY S M T W ™ F X
P .4
DAILY QUALITY WEATHER Bright @J ‘Overcast Rain  .Snow
CONTROL REPORT Sug—
PROJECT MANAGER %M Tobal e e (To 33/ 32-50  150-70 7085 85 up
PROECT Labewy T3[avach. winp | Stil Moderate@ égn)(
JOBNO. |1 BF am 2= . Z3o 1oy e, LT
CGIITH ACT NO HUMDITY Dry MOderﬂte Humtd
SUBCONTRACTORS ON SITE:
o
\ tl&—.-
EQUIPMENT ON STE: —
_ CME IS o Slew KP-8F
| Seangera .l ot 0

WORK PERFORMED (INCLUDING SAMPLING):




- PROUECT: (—L &2—“’\7('—\_, T:ﬁ REPORT NC.: , 3
JOBNO.: ' DATE: 27

QUALITY CONTROL ACTIVITIES (INCLUDING FIELD CALIBRATIONS)

Microtip cafibrated at: ppm
e _IC_T/I;}
o= 5T
M0 HEERD — SHITKTY STHRADRY
- e
HEALTH AND SAFETY LEVELS AND ACTIVITIES: Daily taligate meeting_completed &~

NNRES: NONE accienTs: _ ONE NEARMSSES. T

PROBLEMS ENCOUNTEREIVCORRECTION ACTION TAKEN:

A/ PROBE LETS | (= ' =
e /s  JOW -ﬂl .'J.’!_ Heck
FACY (B '

AT 0 YE-£

4
-

SPECIAL NOTES
e Yy
(O OSNIE
TOMORROW'S EXPECTATIONS: 4
A/ w Y
HO V11
F N F anal
1.

BY: TITLE:




" @ MONTGOMERY WATSON DATE: z/f‘;!Q? Sl —2 )
DAY S S/ M T w TH: F s
FELD X
DAILY QUALITY ‘Bright Cl Overcasi Ran S "
WEATHER | eap( :
CONTROL REPORT 'Sun %wd
_ To 32 133-50 50-70 70-85 85 up
PROJECT MANAGER el Nohal o W O 26% ! _
m ‘.Mb“:c‘f Ié’d-ﬁ‘en-. WIND Stil |Moderate H‘P/ Re No. .
JOBNO. |1 B2 apn2 . ZSa 1oy &ALI.
CONTRACT NO. HUMDITY (0¥ EMOG}C" Humid L—f'
SUBCONTRACTORS ON SITE: ' '

EQUIPMENT ON SITE: _

A . -
W 5\0...4.... . ' '
‘ T 2C e Tunbs .

CME S on slen KDO-85

Stvanaatara o te D

WORK PERFORMED (INCLUDING smpuna)




PROJECT: L.u\oh—e'ﬁ-. REPORT NO.: C’"‘l" )

JOB NO.- \ DATE: 2 —ile—9 7
QUALITY CONTROL ACTIVITIES (INCLUDING FIELD CALIBRATIONS)

Microtip calibrated at: ppm

]
19\"6—_7:31 A
..J-[}:) — .

HEALTH AND SAFETY LEVELS AND ACTIVITIES: ___Daily tallgate maeﬂww

INJURIES: yab) ACCIDENTS: CP NEAR MISSES: . <X

PROBLEMS ENCOUNTERED/CORRECTION ACTION TAKEN:

— - ]

SPECIAL NOTES:

BY: _ @g}(’)’\f\nusz ﬁ—’T
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LA

¢.z X 2.2 I
,—@ ——  BP Exploration {Alaska), Inc.
! MONTGOMERY WATSOR LIBERTY ISLAND Water/Sediment Sampling
. e D chans-3cee FIELD NOTE FORM
Station No.| 2 4 Air Temp —20 Date] 2 —}(o=Y7
wind| 8. Z-o—do mydn Crew wi
’ Start Time S5c)
. . [ W
A Ice Thickness| <} , € {Descripion <Qqolkad
B Depth to Water Surface| ¢>. h‘\ &P 9""“&""‘"
c " Depth to Bottom|  {, % Latiude] 70 12 Ll . B
C.B Total Water Depth| &, Longitude] { 7 o . A1 .2
D- {A-B) lce Free Water Depth| 2.2 Northing| 21> 495 . D3
DF Depth of Water Abave kca Botiom:] - Eastin 5 9 a7 TYHT. L
&2 Depth | Temp.C | Sa EC /1SS { CurrentV | Di
- amp. i DO Turh rrent irection
-3 5 -5 [ =2 8o 3.0 =i~ Nond ‘
v [~1-85 | 2. - ShornB-S
‘ [ 5 “‘ v S' ‘
Betenh 2.1 [-). B =S
\\
\\.‘
i %‘yﬁ.—-_
L iy
e
\\\
e
s
WATER SAMPLE: 96 BPKcT | A oL (o5 ) T~
TS |pATE: 2-himme: _ {1 oD DEPTH (BIS} . -
Depih | Grain Size | Metals #1 JToC "DRO SVOA'S VOA TIME L,
| 510 v v v v v [l -V K T
6.0-8.0 J:_/‘ - V - —— — \ Ld‘q Aﬂw
- | HOLD 53__ <

- l-Z ) b
JoOMETER USED: YSiem HACH (STD) 1} 1= o -
“Tirls . _b\!

Monigomery Watson

Revised: 212/97



Montgamery YWatson

‘” i BP Exploration (Alaska), Inc.
I MONTGOMERY WATSON H (o LIBERTY ISLAND Water/Sediment Sampling
- ' FIELD NOTE FORM
Station No.| A Air Temp| —23,5= Date| 2 {4 -6
Ice cknass
B Dapth to Water Surface
c " Depth to Botiom
c8 Total Water Depth
" D-{AB) lce Free Water Depth
DF Oepth of Water Above ice Bottom;
Depth Temp. C Salinity
.5 [ =l | 2
g - Wi WL =) 2o
5 —l O Lo~
7S | ~.& S :
S.5 [ —1.0] 2e | 255 .27
1.5 |V o | 2 | 2555 BNy
2.5 1.2 Ze | 25U Deed
(_7"-\» 1.9
{
6 =
(.5
WATERSAMPLE: ; | 9 G X oI e WA ol (o) Fronds -
1ss  |paTE:” 1I¢ lnve:_OR 62 DEPTH (BIS) ({2 +-5) olleaiad)
Depth | Grain Size | Metals#1 JToc DRO SVOA's VOA TIME
51.00 -~ - -~ " - -~ O??&Q
6.0-8.0 - -~ - - — - joraes
\ R HOLD

Revised: 2/12/497
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" AW BP Exploration (Alaska), Inc.
@ MONTGOMERY WATSON LIBERTY ISLAND Water/Sediment Sampling
o — FIELD NOTE FORM

Station No Date 2/ /! Q/ f 7

Crew()Gize. ELN (AKX,
Stan Time[ )T 20
fce:: SRR R
A ice Thickness|Y, 3 Description
B Depth to Water Surface|(?, 8’
c Depth to Bottom| (9,97 Latitude
c-8 Total Water Depth| (4.’ Longitude
D- (A-B) fce Free Water Depth| |G, (o Northing
D-F Depth of Waler Above ice Bottomn: Eastin
Depth Temp. C Salinity EC DO Tub/TSS | CumeatV | Birection
1.0 -1.0 2‘],9" 25,00 '

2.0 =I,° 2‘?!9’- Z’;M @..—7 Zl { 2\ C)'(C,'C) 7!%2_
30 [-469 (245 |et0 [~ i i
'—leO ~{.0 ﬂq: S’ 1 y

| S0 |-Z,e |20 (25cco
Jco ~2,2 |3t.© 25 Z:G__',
0 | -2.2 |2.0 |26
g |20 |2L,o0 |15¢22
- 2,2 [%he A Cl e B PPN = O
o | ~2.0 2,0 |2ceod| 1O T | 7 S I e
{0 —1.0 |3he |, zoo
-l ) w, 3 zélw
;;.% - 2.0 (21,8 |24,000
8 | 2.2 [31.4 2000
WATER SAMPLE:
T8S DATE:
Depth Grain Size

Mompomery Watson

Ravised: 212/97



8P Exploration {Alaska), Inc.

@ MONTGOMERY : LIBERTY ISLAND Water/Sediment Sampling
— FIELD NQ_TE FORM
tion No. Air Temp| — 20 *F Date 7
- ’0 Wind 25 EﬁL Crew|
. Start Time
lce Thickness Description
B Depth to Water Surface| 0,7
c " DepthtoBotiom| g Y Latitude
c-8 Total Waler Depth|{ |7, 7 Longitude
O- {A-B) Ice Free Water Cepth| 178, 9’ Narthing
D-F Depth of Water Abave ice Botior: ) Easti
Depth Temp.C Salinity EC Do Turb/TSS | Sumrerty | Birection
ot -2'C | \ars13lagrees
| K4 -2.° 115234 2poro =
o3 ~2 (20238 (oo i
oY -2 o232 19ee0 | Y'Y 1229 01O 15,70 lopapteyes
i -2 o235 )19mo )
06 T or [ meri?] Bad™
c? -2 Ve IHe [Zai0
0% -2 10238 VadRoo
og -2 voeus g’
{ -2 212 | goco 4
Y] 7 2% | eeow | (O | 9.7 [OIAO [ 763 |ohmbe 46
12 ~ 1 222 | ypovd ' :
(5 -7 222 14 Sev
~ #]
WATER SAMPLE: __ i
1SS |DATE:” ME: _SEL F DEPTH {BIS} { ~~ )
Depth Graip Size | Matals #1 |TOoC CRO SVOA's VOA, TIME
510 < < - P ~ - Olso
60.6.0 -~ - -~ — — ~— Q152
1.0 -6.0° — 73 HOLD

100 METER USED: Y

Montgomery Watson

Revised: 2/12/97
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BP Exploration {Ataska), Inc.

LIBEATY ISLAND Water/Sediment Sampling

=_ FIELD NOTE FORM
StatonNo.| 8 3 Air Temp| - 17°¢ Date| 2-\4-47
Wind| 412 Kty Crew| £
Stant Time
AMvd[Desk: '3 2 ce Thickness |Description
s 1% Depth to Water Surface O
¢ 2" Depth to Bottom 33 Latiluda| 72 (224"
D C-B Total Water Dapth 7.2 | Longitude} ;143 H\’! oY"
D-'(4-B) lce Free Water Depih -3 Northing
DF Depth of Water Above koe Battom: - Easti
Dapth Temp.C Salinity 729 EC DO Turb Current V | Direction
Y O [ 1‘!’&(‘1@ %2 | 356 Reo e
WATER SAMPLE:
vss__ [oareE: Z2-WnmE:
“Depth | Grain Size | Metals #1 JToc DRO SVOA's VOA TIME
540
6.0-B.0
— 1-0 o G e
M ~
DO METER USED: _YSIOR HACH (STD,)

A8

Montgomery YWatson

HOLD

Revised: 2/ '



N BP Exploration (Alaska}, Inc
@ MONTGOMERY WATSON LIBERTY ISLAND Water/Sediment Sampling
) ' FIELD NOTE FORM
Station No.| H\o Air Temp] - 19°¢ Date 2-/!{7? 7

Crew Eﬂ“ L tM 3 "'Qn
stat TimelCOZO '

A Ice Thickness} &, ,7 Description
B Depth to Water Surface] (4%’
c Depth to Bottom{ 7.6 " Latitude
ca Total Water Depth|  (p.7 ¢ Longitude
D- (A-B) lce Free Water Depth| Y. Northing

Depth of Watar Abava ke Bottorn: Eastin

Current V Direc;tion Pf/

03 | 1.ooi® g _wd | &Y

WATER SAMPLE:

DEPTH(BIS) ( G1 7 )|
.- Rocord Sample Time -~ -~ “eu 56>
TOC DRO SVOA's

HOLD

MomMe[y Watson Revised: 2/12/97



' - BF Exploration {Alaska), Inc.
@ LIBERTY ISLAND Water/Sediment Sampling
e T FIELD NOTE FORM
Station No. Air Temp| =20 } Date| 2~ s-47
Windl \G Crew| Bk, g.:.j.r Gary HEen
S Cleoy™ Start Time
; , =t . - . e Mﬁ}";);ezﬂ‘ . ”2_:“;“«“”5'1“’ e “3;-,
A Ice Thickness = - Description
B Depth to Water Surface| (3,7 ¢ _
c Depth to Bottom| 1 G.0° Latitude| 70 (14 4"
Cc-B Total Water Depth| {4, % 7 Longilude}| |7 ﬂ' =7 "
D- (A-B) Ice Free Water Depth} 4 , 7/ Northing
D-F Depth of Water Above ice Botiom: Easting _ _
WatenColumniProiie 4 . iR £ N - 3 g R
Depth Temp. C Sairﬁy_ EC Do TuerT SS Gorrenty | Bwesion
1.0 -2%¢ | 29% Heo Q.7 y .9
o 127 | 242 Tadwe 19,9 lozetlizy x
3.9 -2 n= 4,90 12 G ;09 “ g
q|° ’.2. 1{‘_’. ‘z""i.o___"_ U‘—l- t § {g
50 -7 14 L | 9y v
(.0 | 4% Meo? |G T Y ti» ~r ~r{f
7.0 ~ 2 7.,‘1‘/ ;{;o” Lo d o Fe '
£.0 -2 298 | 2 eo0
I
: vl I rr"Z_g'L_LQ_BEJ)
WATER SAMPLE: 5 SN Tt 7
Tss__joare: 25 |nme: 0 400 (4ot |DEPTH (BIS) C )
Sediment: +7 T “HEN  Record Sampla Time ;
Depth Grain Size | Metals #1 |TocC DROC SVOA L] VYOA TIME
HOLD
DO METER USED: YS! OR(HACH (STD.))
S ——
Montgomery Watson

Revised: 2M2/97
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BP Exploration (Alaska), Inc.
LIBERTY ISLAND Water/Sedlment Sampling

Montgomery Watson

i ) FIELD NOTE FORM
Station No. 1O Air Temp —\Q °F Date| 2 —iS—%7
wind 20 B Crew| Ot~ — b P
cLowrm Start Time| S0 A
’f 2 A lce Thickness 2.9 Descnptlon
3' B Depth to Water Surface o, 4-
o c " DepthtaBoltom| J3.1 latitude| 78 1§ F2., zpo
"l c-B Total Water Depth] 2. 7 Longitude] [47 3¢ (5, &82.
D- {A-B) Ice Free Water Depth] < -2 Northingl 5948 92X, 57
DF Depth of Water Above Ics Battom{ Eastin Zof SE7.-47
| :
'3 Depth Temp. C Salinity EC DO #4/4 Turb S | Current V | Direction
»("’- 4 D0 /3 21000 1
5 -~ 05 | 257 22000 T
2 ~1o | a® 24000 e vl
7 —1.> | 28 24000 |~ .
- 3 1o | 28 28060 | 7.6 | phe | MONE JpRSE --ﬁM@L&PH_
A 9 ~1-9 78 24500 |— =t
- /9 -1 28 25000 D
v N7z ~.0 29 24000 s
t‘}"" H o ) 24 2.4 000 T —
WATER SAMPLE: J L . -
Tss  |DATE: 1itz [vme: D DEPTH (BIS) BaleuJea S
Depth Grain Sizp ) Metals#1 Jtoc DRO SVQA'S VOA TIME
510 v w o - -~ - O%o00
6.0 -8.0 v e -, ~ 1L 7" -~ 0v/s
] - ' -~ HoLD
|oo METER USED: XS! OR HACH (STD.) yk (14 mq:) Mobube 126
Revised. 212/97



8P Exploration {(Alaska), Inc.

WaTsom, LIBERTY ISLAND Water/Sediment Sampling
] FIELD NOTE FORM
Station No.| (- ZWE  AirTemp] — (7 2 Date] 2/08/97
4 7%
ice Thickness Description
" B Depth 1o Water Surtace| ;.0 ¢ v
4 - c Depihto Bottom| ., ' Latitude
cB Total Water Depth| (b’ Longitude
D- {A-B) lce Free Water Depth] (2, ( Northing
D Depth of Walter Abova loe Bottom: tin
Depth Temp.C Salinity s EC DO Turb./TSS | Cument vV
"Elowl [ O 1% | 14,5 | jgeer
{(E 0 -] 2.0 .0 17 Gow
iy ) 4. 5 18 500 | Y [r Silg/ 127 | _s7
Y.0 1 23.0 200? |
cO | 24.0 2y s0¢
6.0 -1 5 | 290 24,029
2.9 -1.8 | _29.°¢ 24,02 .
0 | -1.5 | 24,0 | 24000 | (2 Z [V ] 777 -9
%6 | -5 | 23.0 24000 | 7 ’
mco e i— 24.0 14, 00°
O -1, 5 19.2 Y 200
WATER SAMPLE: . ’
tss  |oatediS  [mme: S DEPTH (BIS) (-
Depth | Grain Size | Metals #1 [toc DRO SVOA's VOA TIME
510 o - -~ -~ — -~ 2220
6.0-8.0 - — — — — — FAO

P

DO METER USED; YSIOR HACH (STD.}

Montgomery Watson

Revisod. 2/12/97
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BP Exploration {Alaska), Inc.

LIBERTY ISLAND Water/Sediment Sampling

FIELD NO:_E FORM
Station No.] £ Ai