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Revisions included in the August, 1998, Final Data Report.

This document was originally published in May of 1998. The document was revised and corrected
following conunents received by BPXA in a letter from Jeffery Walker of Minerals Management Service
to Peter Hanley dated August 3, 1998. Issues raised by MMS include the following, followed with a
response from Montgomery Watson.

1. Discrepancy between field and labor-atory turbidity.

A comparison of field and laboratory turbidity data to laboratory total suspended solids (TSS) data
demonstrates some consistent patterns. Field turbidity data are uniformly higher that laboratory data
for each individual water sample. Field turbidity data were reported to 3 significant figures, while
BPXA laboratory data were reported to one significant figure, including 3 reported values of "0".
We interpret "0" values from the BPXA laboratory to indicate less than a detection limit of 1.0 NTU.
It is unreasonable to conclude-mat there-would be "'0" N11J's in the s-a-mp1es.- ----

The holding time limitation for turbidity is 48 hours. Sample results are subject to particle
aggregation and settling between the time of sample collection and the time of analysis. The
laboratory did not report date and time of analysis; thus, compliance with holding times cannot be
verified. The laboratory turbldity values may be biased low due to the interaction between particles
over iime. Altem-a~~veiy, f1el.'[v8.1ues may reflecT~~p~~~~~e§(iinY-_lce-crystalSihat would exist in­
the field _at_ s~~-::freezing te~~ratures, but ':lot ~_appa~~_t in the.J.~~()J:'~!9ry_ at star.!~ard tetp.p~ratur<:s

above fre~~_i~g. _J~97Jiel~Lnotes from the q!?erty. Island_~o~t:_wllt~r__gual~ty analyses note
complications with field turbidity mea~~re~nl:S:_duet9_ i9~ forQ1a!i91'l~_

TSS analyses were performed on the seventh day of a seven-day holding time. Particles in seawater
which make up_ TSS are subject to degradation by dissolution and/or biochemical reaction over time.
TSS results may be biased low due to solutelsolyeQI interaction in the manner suggested above for
laboratory ll!widity. Most Qf.1.heTSS results were very_c1osef~itbi~ 150%) of thereported detection
limit. Of the four values in excess of 200% of the stated detection limit, a consistent and reasonable
relationship with turbidity can--be-<liset;rned----from-both-fie-ld. and laboratory measurements. QC data
reported by the laboratory showed good recovery of a spike sample at 60 mgIL TSS, but data is not
provided which documents accuracy of reporting within 200% of the detection limit of 10 mgIL.

2. pH below expected range.

pH data from the 1997 Liberty Island water quality sampling effort was in the range of 7.5 to 8A.
using methods and instrumentation identical to the 1998 effort. Other recent North Slope
investigations have yielded seawater pH values ranging from as low as 5.8 (Endicott NPDES
Environmental Monitoring, April, I99SY to 8.06 (Northstar Development Project 1997 Data Report).
The Beckman meter used in each of these efforts is a model programmed for internal temperature
compensation. The particular unit used in Marcb of 1998 was factory calibrated and checked in
January, and a field calibration was performed at each site. The gel-filled probe on this model is
more reliable for cold weather sampling then other probe types. The electronic meter box is often
suspect when exposed in cold weather sampling. We ensured that the meter box was kept warm in
an insulated container to prevent effects of frost on the meter workings. Calibration or machine error
is unlikely.

Liberty Island Route
Water/Sediment Sampling Final Data Report -August, 1998

Opage iii



3. Apparent density instability.

Densities were calculated and presented in Table 2 of the May, 1998. data report from temperature
and salinity data that were transcribed incorrectly from the field data sheets. This edition features an
update to Table 2, with comx:ted values of field and laboratory data for all samples. The corrected
table indicates a density instability in the water column at station 98BPXLII4. with water slightly
warmer and fresher (..Q.5°C, 27 ppt salinity, 1021.7 kglm3

) underlying cooler saltier water (-J ,ifC, 28
ppt salinity, 1022.5 kglm\ The calculated densities yield a false impression of precision in the
salinity and temperature measurements. Temperature and salinity field instruments have a resolution
of 0.5 degrees and I ppt. respectively. A small error in either the salinity or temperature measured in
the field could lead to a resultant change in the relative density of the samples. Conductivity
measurements for both sample depths are the same, suggesting that there is no significant difference
in salinity or density within the water column.

Table 2 has also been expanded to include results of metals analyses of the water samples. Text has
been corrected to reflect the appropriate ranges of values of various water quality measurements.

4. Sample preservation.

The previous edition stated incorrectly that samples were "cooled to 4° Celsius", which would be a
common requirement for sampling in temperate weather. Samples from the March, 1998 sampling of
the Beaufort Sea were maintained at temperatures less than +4° C prior to laboratory analysis.

Other changes made in the document include:

I. Section 1.1. Deleted reference to pipeline "shown in Figure I". The pipeline alignment is
not shown in that figure, although the proposed alignment is shown in Appendix A in
documentation of the sample sites provided by BPXA contract surveyors.

2. Section 2.3. Added references to metals sampling of the water column and clarified
procedures for field measurements of water quality.

3. Section 3.1. Corrected sample locations.

4. Section 3.2.1. Revised and added commentary on water quality results.

5. Section 4.1.8. Referenced summary statistics on Table 4.

6. Figures 2-6. Added information to titles and legends to indicate data are for sediment
samples, taken from various depths below the sea floor.

7. Figure 9. Revised to more clearly represent findings with respect to water depth.

8. Table 1. Revised and condensed to single page.

9. Table 2. Expanded to 2 pages to present metals results.
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i. iNTRODUCTION •

1.1 BACKGROUND

The Liberty Island Development Project involves offshore exploration and production of oil and gas
resources within Foggy Island Bay between Endicott and Liberty #1 lee Island in the ice-ridden Beaufort
Sea. Oil and gas produced by the project are intended to be brought to existing onshore delivery
facilities by way of offshore pipeline.

1.1.1 Water Quality Monitoring Objectives

In 1997, geochemical characterization of sediments and water quality took place along several potential
offshore pipeline alignments. In 1998, a final proposed alignment was selected, requiring further
characterization for project engineering and National Environmental Policy Act (NEPA) documentation.
A series of sampling stations was identified by BP Exploration (ALaska) Inc. (BPXA) (Figure t). A
water quality and geochemical sampling plan was prepared by Woodward-Clyde and was amended
through discussions with BP Exploration and Montgomery Watson on March 7 and in accordance with
input from John Malik of U.s. Environmental Protection Agency (USEPA) and Barbara Reilly of the
U.S. Army Corps of Engineers (USACE).

The objective of this field study was to provide baseline water and sediment characterization along the
final proposed offshore pipeline alignment. These results augment the 1997 work performed by
Montgomery Watson on three alternative alignments for the Liberty island pipeline route, thus
confinning and supplementing existing data and information to the BPXA Liberty project team on the
nature and dispersal of sediments which may be disturbed in the trenching operations.

1.1.2 Monitoring Program Organization and Responsibilities

Montgomery Watson perfonned this work under the direction of Mary Cocklan-Vendl of the Health
Safety, and Environment Department of BPXA. The BPXA Prudhoe Bay laboratory perfonned water
analysis for BOD~ and turbidity. Quanterra's laboratory in West Sacramento, California, performed the
soil and water analysis for metal parameters. Multichem Analytical Service, (MAS) in Anchorage,
Alaska, completed the remainder of the analyses for the soil parameters. Montgomery Watson's project
team was directed by Project Manager, J. Brett Jokela, P.E. in conjunction with field operations
supervisor Bonnie McLean. Field work was undertaken by Bonnie McLean, Senior Environmental
Scientist and Associate Geologist Sharon Sadlon. Bonnie Mclean is experienced in offshore 'Winter field
operations on the North Slope, having participated in water quality and sediment monitoring at the
Endicott NPDES Monitoring Program, the 1996 Northstar Pilot Offshore Trenching Program, and the
Liberty Island Route water/sediment sampling. Lynn DeGeorge, Senior Environmental Scientist,
reviewed the chemical data.

BPXA provided transportation to and from Deadhorse, accommodations, and workspace for mobilization
and sample shipment preparation at the Endicott Spill Response Warehouse, Building 608.

Duane Miller and Associates provided logistical support for the fieldwork, under a separate proje<:t task
authorization with BPXA. Duane Miller and Associates provided on-ice transportation through
subcontracts to equipment operators. A tundra Rolligon was supplied by CATCO. The Rolligon was
used to transport a skid mounted warming safety shack and Discovery Drilling's CME-75 drill rig,
stationed in a rig enclosure (see Photo cover and Appendix C). This equipment was mobilized to four
pre-located stations and was used to drill through the ice, allowing water quality sampling measurements
and soil sample collection.
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1.2 DATA REPORT

This report describes sampling sites, analytes. and methodologies; presents analytical fmdings; and
describes quality control established for this field effort.

2. MONITORING PROCEDURES

2.1 LOCAnON AND PROBLEM STATEMENT

The final proposed pipeline alignment for the Liberty Island project was identified by BPXA Inc. on a
transect extending north~northeast from shore at SE 1/4, Section 24, T.lON, RI7E., Umiat Meridian
through Foggy Island Bay and tenninating at the proposed island. Sampling locations were established
approximately 113 and 213 the distance from shore to the proposed island (sample LD. DMA98-14 &
DMA98-9. respectively) and at the proposed island pipeline riser location (sample LD. DMA98-2). A
fourth location (sample lD. DMA98-30) was approximately 600m NW of the proposed island DMA98­
1). Sampling was conducted at these four (4) sites in water (ice) depths ranging from approximately 20.7
to 6.8feet. Ice thickness varied from approximately 5.2 to 4.6 feet.

A shallow trench, 8 to 12 feet 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 occurrence of contaminants. including trace metals and hydrocarbons in the
sediments. A baseline of sediment chemical quality 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 l, 1996) demonstrated that sediment dispersal from
trenching activities is most likely shon 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 andlor plankton which live
in the shallow waters of the nearshore Beaufort Sea. Background levels of trace metals and volatile and
semi-volatile organic compounds were documented by measuring their concentrations at three discrete
depths beneath the sediment surface.

2.2 SAMPLE LOCATIONS AND MOBILIZATION

Sample sites were positioned along the final proposed pipeline route at the locations identified on the
map attached as Figure I at the end of this section. 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 locations 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-75 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.
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2.3 SAMPLE COLLECTION PROCEDURES

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

I. Locate station using GPS positioning
2. Bore through ice, measure and record distances from drill rig floor to ice
3. Measure and record thickness of ice
4. Measure and record distances from top of water in hole to top of ice
5. Measure and record bottom depth (depth to seafloor)
6. Conduct salinity, conductivity/temperature profiles
7. Collect sample for dissolved oxygen (DO), turbidity, metals. and pH at each distinct stratum
8. Collect total suspended solids (TSS). turbidity (laboratory), BODl • and TOC samples at each

discrete sample point
9. Drive and retrieve 4"x 2' split spoon from surface to 2 feet below surface
10. Collect soil samples from 0.5' to l' for organic. metal, and grain size analyses
1L Drive and retrieve 4" x 2' split spoon from 2' to 4' below surface
12. Collect soil samples from 2' to 3' for organic, metal, and grain size analyses
13. Drive and retrieve 4"x 5' split spoon from surface to 8 to 10 feet below surface
J4. Collect soil samples from 8' to 9' for organic, metal, and grain size analyses
15. Confirm GPS location and close out site

Station positioning (Activities 1 and J5) have been outlined in Section 2.2. Field measurements and
conditions are contained in the field note forms supplied in Appendix A and are summarized in Table 2.
Techniques for each of the other activities are discussed below:

Activity 2, Activity 3, and Activity 4: 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 auger was withdrawn for depth
checking and clearing of ice chips several times as the drilling progressed.

Ice thickness 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 5: Botto:rn..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 ice-free water depth
was 16.7 feel deep at the sampling location DMA98-2.

Activity 6: Conduct Salinity(Conductivity)rremperature profiles

Temperature, conductivity and salinity measurements were made at 0.5-foot increments through the
water profile.

Activity 7: Measure Dissolved Oxygen Turbidit.y and pH at each sampling station

Dissolved oxygen (DO), turbidity, and pH were measured in the field, eksitu, from samples taken at
each of the sampling points within the water column.. DO measurements were completed with a Hach
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2100 colorimeter and a high range (HR) standard. Field measurements for pH were made with a
Beckman pH meter. Turbidity was measured by a Hach 2100P nephelometric turbidimeter.

Activity 8: Collect Samples for Turbidit.y. Total Organic Carbon, Biological Oxygen Demand,
Metal, 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, total organic carbon (TOC) , five-day biological oxygen demand (BODJ,
trace metals, and total suspended solids (TSS). Samples were contained in I-liter, nalgene plastic
bottles. Color and appearance were documented in the field note fonn for the site. Samples for turbidity
and BODs were submitted to the BPXA BOC laboratory for analysis. TSS and TOe samples were
shipped off~site to be measured by MAS Laboratories in Anchorage. Metals samples were sent
unfiltered to Quanterra Laboratories in Sacramento California for analysis of total arsenic, total barium,
total chromium, total lead, and total mercury.

Activities 9 through 14: Sediment sampling

Soil samples were collected at three intervals in the following depth ranges below the soil/water
interface: (I) one-half to one foot, (2) two to three feet, and (3) eight to nine feet.

In each instance, a split spoon was driven by a 340 lb. 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, total organic carbon, metals, and finally, grain size
analysis.

Duplicate core samples were collected for aU analyses at two stations (DMA98-2 and DMA98-30)
selected at random in the field.

Activity 15: Site clos~t

At the completion of each site sampling effort, the field team leader initialed the form to confirm that all
field note form infonnation had been entered. The final GPS location was recorded on the field note
fonn prior to leaving the site.

3. MONITO!UNG RESULTS

3.1 SAMPLING CHRONOLOGY

Sampling was performed over two days (two 12 hours shifts), from Wednesday, March 18, 1998 through
Thursday, March 19, 1998. The following table relates the sampling order for this project

03119193 DMA98-30 La!: 70" 16' 54" N

Geodetic Location
Lat:70' 13' 43" N Long: 147" 38' 45" W

Date
03/18198

03118198

03/18198

Site
DMA98-14

DMA98-9

DMA98-2

La!: 70" 15" I\"' N

La!: 70~ 16' 38" N

Long: 147" 36' 7" W

Long: 147"33' 31"W

Long: 147" 34' JO" W

Sampled by
BGM

BGM

55

55

BGM - Bonnie McLean. MW
SS = Sharon Sadlon, MW
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3.1.1 LaboratorJ Analyses

BPXA HOC laboratory conducted analyses for turbidity and BOD
5

• Other samples were analyzed by
MAS Laboratory in Anchorage. Alaska and Quanterra Laboratory in West Sacramento. California.
Appropriate methodologies are available in the following references:

• Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW-S46, 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 Malrix Melhod Sampe Container Preservation Holding
Method Time

Salinity (Conductivity) water field measurement field aliquOl "" ""Dissolved Ox.ygen water field ~urement field aliquot nI. nI.
Turbidity water field measurement field aliquot! "" immediate

EPA [SO.I 500 mi. HOPE "" 48 hours

Temperature water field measurement in SilU "" immediate

pH water field measurement field aliquot "" immediate

BOD, water EPA 405.1 I liter HOPE "" 12 hours

Total Suspended Solids water SWA 160.2 SOOml HOPE Held at 2"- 4"C 28 days

Total Organic Carbon soil SWA415_1 40z Clear Wide Mouth Held at 2"- 4"C 28 days

Arser1ic (As) soil, water SWA6020 40z Clear Wide Mouth Held at T'- 4"C 6 months

Barium (Ba),Total ionic soil, water SWA6020 .. Held at T'- 4"( 6 months

Chromium (Cr), Total soil, water SWA 6020 .. Held at T'- 4"( 6 months

Lead (Ph) soil, water SWA6020 .. Held at T'- 4"( 6 months

Mercury (Hg) soil, water SWA 7471 ·CV .. Held at 2"-4"C 28 days

Volatile Organic Compounds soil 8260a 20<:: Clear Wide Mouth Held at 2"- 4"C 14 days

Semi-volatile Organic soil 8270 40:1: Clear Wide Mouth Held at 2"· 4"C 14days
Comnllunds
Grain Size soil ASTM D-422 IL polyethylene bag "" indefinile

Particle Size ,.,;, ASTM D2487 I gal. bag "" indefinile

3.2 ANALYTICAL RESULTS

Tables and figures documenting results are provided at the end of this section. Table I is a sample plan
checklist identifying what analyses were run on each sample. Table 2 is a summary of water quality
parameters, including field measurements. Table 3 lists results of grain size analysis. Table 4 is a
summary of the analytical results for soils and water. All laboratory and field data are included in
Appendices.

3.2.1 Sea Water

Field measurements showed temperatures of -I to ~2 degrees Celsius, with salinities in the range from 27
to 33 parts per thousand. pH ranged from 6.3 to 7.6, while dissolved ox.ygen ranged from 7.4 to 11.0
ppm.

Turbidity field measuremenls ranged from a low of 6.12 NTU 10 a high of 17.6 NTU. Turbidity
laboratory measurements ranged from a low of 0 NTU to a high of 11 NTU, Field turbidity may have

Liberty Island Route
WaJer/Sediment Sampling Final DaJa Report -August, 1998

Qpage5



been affected by ice crystals.

All BOD
j

results were less than I mg/I (the laboratory reporting limit). Total suspended solids ranged
from a low of less than 10 mg/I to a high of 74 mg/I, as illustrated in Figure 9. Trace metals results show
some detected levels of arsenic in the water column near the reporting limit. Barium was found in each
water sample, ranging from 0.0175 mglL to 0.0551 mglL. No chromium. lead, or mercury was reported
in any of the water samples.

3.2.2 Sediment Chemistry

Results of metals analyses are shown in Figures 2 through 6 at the end of this section. Less than
detection limit results are assigned a value of "0" for statistical purposes in Table 4. Arsenic averaged
5.5 mglkg throughout the pipeline alignment. The coefficient of variation (the standard deviation of the
samples divided by-the mean) for all of the sites was 39%.

Barium averaged 44.8 mglkg across the pipeline alignment with a coefficient of variation of 33%.

Chromium averaged 12.2 mglkg across the pipeline alignment with a coefficient of variation of 41 %.

Mercury averaged 0.035 mglkg across the pipeline alignment with a coefficient of variation of 78%.

Lead averaged 5.36 mglkg across the pipeline alignment with a coefficient of variation of 52 %.

Sediment grain size data are illustrated in Figures 7 and 8. All samples were shown to be predominantly
silt with a trace to some sand, with the exception Of the'-deepsample at Sfiitioo'n;'-whiCh was
predominantly sand.

There were no detections of volatile organic compounds (VOC).

Six components of the Semi~volatile Organic Compounds (SVOC) exceeded the mInimum report
detection limit (see Table 4). These compounds are: bis~(2-ethylhexyl)phthalate, Benzo{a)pyrene, and 2~

Methylnapthalene, 4~Methyphenol (p-Cresol), Phenanthrene, and Phenol.

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
sought for comparative analysis. As the work performed at Liberty Island is a baseline study of the
water and sediment quality, all criteria are used for comparison only. Exceedances do not necessarily
indicate concern.

Liberty Island Route sediment data were compared- to the following benchmarks: EPA Ecotox
Thresholds; Puget Sound Dredged Disposal Analysis; and EPA Region III's Risk-Based Concentrations.

EPA Ecotox Thresholds (ET): The EPA has developed a group of ecotoxicologically~basedthreshold
criteria (ET) for use in ecological risk assessments at Superfund sites. The ETs are intended to provide
technical infonnation to EPA and other government employees but do not constitute rulemaking by the
EPA. Benchmarks have been developed for surface water and sediments, with sediment benchmarks
presented as sediment quality criteria (SQC) for fresh water and marine environments. sediment quality
benchmarks (SQB), and effects range low (ERL). If neither SQC nor SQB has been calculated, the ERL
will be used as the sediment ET. For the analytes detected at Liberty Island only ERLs have been
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calculated. The ERL represents the lower 10th-percentile concentration associated with observation of
biological effects. Accordingly, concentrations below the ERL would rarely be associated with adverse
effects. Table 4 provides a summary of the analytical results and benchmark screening levels.

Puget Sound Dredged Disposal Analysis (PSDDA): PSDDA analytic 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 (Seattle), the USACE and the Washington State Departments
of Natural Resources and Ecology. The Washington Department of Ecology is responsible for issuing
state certification for USACE Section 404 pennits. Data and criteria are reviewed annually; however, no
changes in numeric 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 quality­
controlled database of sediment chemistry and bio-effect data. The maximum level is the level of
highest apparent effects. The-screening level is established at either lhe lowest biological 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 PSSDA criteria for the barium
or chromium species.

Liberty Island sediment results are uniformly below the PSDDA screemng level criteria for all
components shown in Table 4 except 4-Methylphenol (p-Cresol).

Risk-Based Concentrations (RBCs): EPA Region III has calculated separate carcinogenic and non~

carcinogenic 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 results are unifonnly below the RBCs for all the metals sampled as shown in
Table 4. Results of analyses for discrete volatile and semi-volatile compounds were all below detection
levels, with the exception of Benzo(a)pyrene.

4. DOCUMF;NTATION AND REPORTING

4.1 FIELD DOCUMENTATION

The field team leader was responsible for maintatntng records of field activities, 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 sample 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 collection and prior to the shipment of samples or departing from the site.

Liberty lskznd Route
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4.1.1 Field Logbook

Logbooks and data forms are necessary to provide sufficient data and observations 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.

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 fonus are designed to assist the field crews in completing the work at each
station. Field note forms were reviewed for completeness 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 Chain-or-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 8PA sample handling protocoL Chain-of-custody
records are provided in Appendix B.

4.1.4 Photographs

Photographs were taken at the sampling locations as directed by the team leader. Selected photographs
are provided in Appendix C. Documentation of a photograph is crucial to its validity as a representation
of an existing situation.

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
98

Project
BPXL!

Sample Location
2.9. 14.30

Sample matrix
SD=Sediment
WA=Water

Sample
Ol=primary
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

Initials of field team member compiling samples.

Sample volume levels were marked on each liquid sample container. After the sample was collected.

liberty Islmul Route
WaterlSediment Sampling Final Data Report -August. 1998
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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 fonn, and the recorder initialed 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 D.

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 and graphic form. Statistics
are calculated and presented in Table 4.

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. PARCe parameters were integrated
throughout the work plan and applied throughout the data collection process.

Project goals expressed specific PARCC parameters necessary to meet regulatory requirements. such as
maximum level. Perfonnance goals were specifically related to indicator quality control (QC) samples
as quantitative measures of PARCe 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 Island Route
WaterlSediment Sampling Final Data Report -Augusr, 1998
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Accuracy and Precision Criteria

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

Tolal Suspended Solids 20 80-120

Total Organic Carbon 20 8()..120

Grain Size 01. 010
Arsenic (As) 20 80-120

Barium (Ba),Total ionic 20 80-120

Chromium (Cr), Total 20 80-120

Lead (Pb) 20 80-120

Mercury (Hg) 20 80-120

Volatile Organic I,I-Dichloroethene 22 1,1-Dichloroechene 54-138
Compounds Benzene 21 Benzene 70-130

Trichloroethene (TeE) 24 Trichloroethene (TeE) 57-132

Toluene 21 Toluene 71-129

Chlorobenzene 21 Chlorobenzene 72-128

Semi-volatile Organic Phenol " !'heool 28110
Compounds 2-Chlorophenol 50 2--Chlorophenol 22-110

1,4-Dichlorobenzene 27 IA-Dichlorobenzene 21-110

N-Nitroso-di-n-propy!amine 38 N-Nitroso-di-n-propylamine 24-110

1,2,4-Trichlorobenzene 23 I ,2,4-Trichlorobenzene 32-110
4--Chloro-3-rnethylphenol 33 4-Chloro-3-methylphenol 35-112

Acenaphdtene 19 4-Nitrophenol 29-127
4-Nitrophenol 50 2,4-Dinitrotoluene 51-112

2,4-Dinitrotoluene 47 Pentachlorophenol 41-133

PenlaChloropheno~ 47 Pyrene 45-135
Pyrene 36

Note:

Only system monitoring compounds are listed for Volatile and Semi-volatile Organic Compounds.

nfa - Criteria do not apply due to 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 were
perfonned by personnel properly trained in these procedures.

5.2.1 Field Equipment

Each field instrument was calibrated prior to use at each sample location 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. Calibration assured
accurate readings for each day of use and was noted in the Field Notebookof the calibrator.

5.2.2 Laboratory Instrumentation

Laboratory capabilities were initially demonstrated for instrument and reagent/standards 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.

Liberty Island Route
WaterlSediment Sampling Final Data Report -August. 1998
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5.3 DATA VALIDATION SUMMARY

DATA VALIDATION SUMMARY

Thirteen water and fourteen sediment samples were collected March 18 and 19, 1993 and submitted to
three laboratories for the suite of analyses summarized in the following table.

LaboratoD'
Prudhoe Bay Laboratory

Quanterra Environmental Services

MultiChem Analytical Services

Analysis
BOD-5
Turbidity

Mercury
Arsenic
Barium
Chromium
Lead

Volatile Organic Compounds
Semi-Volatile Organic Compounds
Total Organic Carbon
Grain Size
Particle Size
Total Suspended Solids
Hexachlorobenzene*
Hex3chlorobutadiene*

Method

EPA Method 7471
EPA Method 6020
EPA Method 6020
EPA Method 6020
EPA Method 6020

EPA Method 8260A
EPA Method 8270
EPA Method 415.1

EPA Method 160.2
EPA Method 8081
EPA Method 8081

* - Hexachlorobenzene and Hexachlorobutadiene were analyzed using EPA Method 8081 to achieve
lowest possible reporting levels. However, some samples with high moisture content yielded reporting
levels above PSSDA action criteria.

Data were validated in accordance with accuracy and precision objectives established by the
subcontracted laboratories: MultiChem Analytical Services (MAS) of Anchorage, Alaska, and Quanterra
Environmental Services (Quanterra) of West Sacramento, California. In addition, data were evaluated
for confonnance with the Quality Assurance Objectives specified in Section 4 of the 1997 Technical Plan
(MW, 1997). Acceptance criteria for accuracy, precision, and method reporting limits (MRLs) are
provided in the laboratory reports. Where applicable, data validation guidance contained in the National
Functional Guidelines for Organic and Inorganic Data Review (EPA, 1994) were followed. All data
were considered valid as qualified using data quality objectives defined for the project.

liberty Island Route
Water.&diment Sampling Final Data Report -August, /998
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Figure 4
Chromium Concentrations in Sediment

by Sample Location
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Figure 4
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Figure 9
Total Suspended Solids by Water Depth
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Table 2
Water Quality Parameters

Liberty l'iland Pipeline Route
Water and Sediment Sam lin

• ~0

'" 2''§ s ! ~ il i.c
~'" J

j} " ~ "~ b
t ~ " ~• Q • " .c

~ '" e" • • a .. " ·fi3'~
0

~ .ll i3' " ~ 'lie :s
25 £

Q U "
~ ~i3' 0

~
0

.~ •~
~

-So-S "3
0

~p.. E-o p..,-, :; .. §
Time ~ E9, Q '6 '" u u if;

98BPXIJ09 WAOl DMA98-09 3/18/98 1610 1.0 17

98BPXU09 WAU2 DMA98-09 3/18/98 1540 1.0 17

98BPXU09 WA03 DMA9R..Q9 3/1'1./98 1550 1.0 17

16 5.2 11.fI R.6 -2 32 1025.7 25050 7.4 7.7 13.3

16 5.2 H.S 11.1 -2 32 1025.7 25050 7.2 8.5 8.4

16 5.2 11.8 14.1 -2 32 1025.7 25050 6.9 7.4 12.5

98BPXLI30 WAOI DMA 98-30 3/19/98 120 1.2 21.1 19.9 4.9 16.2 8.8 -2 33 1026.6 26500 7.3 9.6 8A

98BPXLI30 WAOl DMA98-30 3/19/98 140 1.2 21.1 19.9 4.9 16.2 12.8 -2 33 1026.6 26000 7.6 9.7 11.7

98BPXU10 WAO] DMA98-30 3/19/98 200 1.2 21.1 19.9 4.9 16.2 16.8 -2 33 1026.6 26000 7.6 9.6 12.8

BTI- Below Top of Ice

Note:

1. Millero, F.J. and A. Poisson. 1981. International one-atmosphere c4uation
of state of sea water. Deep- Sea Research, Vol. 28A, No.6. p. 625-626

2. Salinity in Part" Per Thousand (ppt) converted from percent (%)

MONTGOMERY WATSON Page 1 revised 8/18/98



Table 2
Water Quality Parameters

Uberty Island Pipeline Route
Water and Sediment Sam lin

~
.lj

§ :a
"'

~ u 11 ;:;:]:=;- Oll
!LOll 8~8

"'.. Vi
0"'.... e

98BPXIJ09 WADi 8.6 8.4 <1 11 1.2 74 <.02 0.0200 <.01 <.01 <.0002

98BPXU09 WA02 11 5.9 <1 7 1.2 34 <.02 0.0218 <.01 <.01 <.0002

98BPXU09 WAD3 14 2.9 <1 11 1.2 48 0.0202 0.0254 <.01 <.01 <.0002

98BPXLI30 WAOI 8.8 12 <1 0 1.7 <: 10 0.0206 0.0179 <.01 <.01 <.0002

MONTGOMERY WATSON

98BPXLl30 WA02 13 8.3 <1 0

98RPXU30 WA03 17 4.3 <1 6

BTI- Below Top of Ice

1.2

1.2

10

17

Page 2

0.0226 0.0175 <.01

0.0213 0.0195 <.01

<.01

<.01

<.0002

<.0002

revised 8/18{98



TABLE 3
Grain Size Results

Liberty Island Pipeline Roules
Water and Sediment Sampling
(all data are % by dry weigbt)

Ve..,
Medium Fine Coarse Coarse Medium Very Fine

Borehole Depth gravel Gravel Sand Sand Sand Fine Sand Sand Engineering Frost
Sample Identification Location (ft.) (4.75 mm) (2.00 mm) (0.850 mm) (0.425 mm) (0.250 mm) (0.106 mrn) (0.075 mm) Class Class

No.4 No. 10 Na.2U No. 40 No. fill No. tOO No. 200
98BPXLI02SDOI (1.0) DMA 98 2 0.5·! ft. 100 100 100 100 99 99 94 Silt,ML P4
98BPXLI02SD02 (3.0) DMA98-2 2-3 ft. 100 100 100 100 99 99 94 Silt. ML F4
98BPXLI02SD03 (9.0) DMA 98·2 8-9 (1. 100 100 99 98 96 92 87 Silt. ML F4
98BPXLI09SD02 (1.0) DMA 9R-9 0.5-1 ft. 100 100 100 99 98 88 62 Sil ML F4
98BPXLl09SD02 (3.0) DMA 989 2~3 ft. 100 98 97 95 91 86 79 Silt w/Sand F4
98BPXLI09SD03 (9.0) DMA 98-9 8-9 ft. 98 97 96 94 85 74 58 Sandy Sill, Ml F4
98BPXLll4SDOl (1.0) DMA 98-14 0.5-1 ft. 99 99 99 98 95 88 59 Sandy Silt F4
98BPXLI14SD02 (3.0) DMA 98-14 2-3 ft. 100 100 100 100 9' 93 87 Sill, ML F4
98BPXLI14SD03 (9.0) DMA 98-14 8-9 ft. 96 94 93 83 41 15 83 SP-8M NIA
98BPXLI30SDOl (1.0) DMA 98-30 0.5-} ft. 99 99 99 99 98 97 '7 Silt,ML F4
98BPXU]OSD02 (3.0) DMA 98-30 I 2-3 ft. 100 100 100 99 99 9' 91 Silt, ML F4
98BPXLl30SD03 (9.0) DW.A 9830 8-9 ft. 100 100 100 99 98 96 90 Fat Clav_ CH F4

All Samples" PI (Non Plastic)
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Summary of Analytical Results and Benchmark Criteria

Liberty Island Pipeline Routes
Water and Sediment Sampling
(all data are % by dry weight)
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T, .: 4
Summary of Analytical Results and Benchmark CriterIa

Liberty Island Pipeline Routes
Water and Sediment Sampling
(all data are % by dry weight)
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0, .!!! 0

.~ ,)i'fi
.'0•

-

MG/KG
-

TotatOr anicCarbon TOC E415.1

Page 2



1. .: 4
Summary of Analytical Results and Benchmark Criteria

Liberty Island Pipeline Routes
Waler and Sediment Sampling
(all data are % by d'Y weight)
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BP Exploration (AlasJ<a), •

UBERTY ISlAND water/sediment sampiil.

~;~~~~~~~i~~F~I~ELO~~NiO~TE~FO~R~MAir Temp QF Date
Wind 5", Crew... tU ~

~~Si~~S~la~rtTi~me~q~:3~0~~!!!

%-
Station No. 0 2.

Montgomery Watson

J

-.
Depth
neeU

:2

Temp

"C
-2

EC
uhmos

?,?4:7z}

pH Turbidity

HNU
salinity

oom

:!>:<

Temp (oC)
for salinitv
-2

~O::

~ 2- tJ..),,4
:;-2..- 0""-
52:..
::::2:- -.v

'UrlJombdepthmeasurement

-. .Ii.

't" 7r"""'"
• :t' ~

• ;:. D

-~ .~

-z . '" (O·~
·7 7.,-~'"

- Z 7?--."C'-;. .7"'~
Z 7?(·~'/·,l

-~ Z~,

. -z ?'~r.'\''")

-~ '2c::.""~

~.. .-
, ~ .-
'/'<1.1. ~
-:-4f .CJ

-2- ?t:"""joJ
- z....- ;::-c:-~')

-2,. ?~

Z. 2',t../7/:"'

s_'~lInliqU.l~:'''"f~>~-"·:.'' ;:I

1"o..D De lh Time Date Methods
9BBPXLlQ 2. WAOl <l. ,_I 1.0 \'00 3 I&/H
9BBPXLI 02.-WA02"" Itj.O '),,1:30 I
9BBPXLI • '-WA03 ..1;>, S Oi:l:OD l/

Deeth Time
96BPXLI 0 1. 8001 01 0 ~ I c.. oJ.:
9BBPXLI 0 ~ 8002 03 1. - ,'; 1-). : Jo
9BBPXLI.Q ....SD03 06 Il-'l 2.3' ;0

Date
:3

Methods
1- <>;:, .

Dupticate ty (
__XLI O.z. Sos21fl8l 0-1 lTtO V

IOomlllerda1i§f!f_15 iiI JUJUI J:f!I=¥-~0;;19l~~-~+;"": - ,":',8"·'i"··C-,·,

Meters used: YSI3OOP,T-e-L ~""t""O. 1,,\\:-

HACH 2100P, Turbidimeter S.,ON'Tt.J ~"'D ~.'" $.10",,11
HACH. Colorimeter. DO ~ t..e.
YSI33.S-T-L-pH 1 s,T"l>. '<lP..
tw.- ¢/lpR~ • STD . <\ 1\ 7

I

Page 1



BP Expklration (Alaska), Inc.
UBERTY ISLAND water/sediment sampling

FIELD NOTE FORM P'd z..., ~2.
Station No. Zl/-az.

Montgomery Watson

Depth fa Top of 1cef-7'=--l

Depth to Bottom ofIcef~~~~~~1================
c Depth to Seafloor
d Ice Thickness Latitude
e Ice Free Waterf-----lLongitude
f Depth to Water Northing
9 Water Column Easiing

ADO .7 feet to sounder reading

Depth Temp EC
foetl 'C uhmos

h - -2.. .
b " -2- 7L.~

/;;. ;; -2- 2~~'"

"'~' :? -z ?t;.ero
/'1.7 -7 &0""",

/4.1. v -2 ==t<~
I' .-:" - ~ ~" AX,--O

.;....0 -z. .-,..:--.:)

/4~ -2- 24004'<")
(z..0 Z. 2/..-,

, r -2 'P/. i"~t::'

, C' -2- '?t:...,.~

/~..- -'- t.ht!
. /' -z. .........
'i.~- -~ ?

DO
.I,~

pH Turbidity
HNU

Salinity
oom
;;:2.

Temp (oC)
for sallnfty

_2.

988PXlI

.",,",,-,,__~~=~~:~;;~ measuremenl

WAD'
988PXlI
988PXlI

988PXlI

WAD2
WAD3

_~titJlbl 23 til YUttl';'{~~1~",~#P,~x,,~t""g\~mpgt7f;'C~3~t;;,..;...t~.;,;'-' '~_,,~

De h Time Date Methods
SOO' 01
S00203
500306

988PXlI
988P)(L1
Duplicate
98BPXlI _ 606_'(0')

IComn:ll8tII:S'afiffiVt_tl is. . I
YSI 300, T-e-L
HACH 2100P, Turbidimeter
HACH, Colorimeter. 00
YSI33, S-T-L-pH

Page 1
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'3-\ -

\.
0fZ<.\ ~ BP Exploration (Alaska), Inc.
~ U UBERTY ISLAND water/sediment sampling

FIELD NOTE FORM

Depth \0 Top of Ice

Depth to Seafloor
Ice Thickness ;"2-- Latitude

Ice Free Water 7- Longitude
Depth to Waterf-.".=..., Northing
Water Column •v Easting

t to sounder readin

a
b
c
d

Depth
feet
/0
o.:r

Station No.~.

Montgomery Watson

0.0

9. :>
,lj.O
I t3.~-

o
I 7. .;

7·,,:> •
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"

, '

"

..

..
,,
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•

­,.'.. " •
"

,.
" ..
I' /,

" /'

" ".. .,

.0

,. ~.O

,1"'- 0
,4-,,,
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I ('. f'

I . C: t'

10 v

Meters used:

9BBPXLI.J2:'L WA03

9BBPXLl0'L SOD' 01
9BBPXLI_ "L SD02 03
9BBPXLI.J2:'L SOD3
Duplicate !
9BBPXL,-_ SD6_'(Ol)f.l

98BPXLI...Q WA01
9BBPXLI..p!l. WA02

s ~JM'; 1JIWkC i
De h
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..1)(\__ u BP Exploration (Alaska). Inc.

~ UBERTY ISLAND waterJsediment sampling

Ei~~~~~==~FI~EI~D~N~O~TE~FO~RM

Depth to Top of Ice
Depth to BottOm of IceI.... Depth 10 Seafloo >-.

Ice Thickness latitude • "~-4~
e Ice Free Water ~~ Longitu~ I '+1--"Ji' - 4 5
1 Depth to Water -~ Northing ~o .ov

Water Column -3 Easting 0 .00
to sounder reading

Depth Temp EC DO pH Turbidity

I 'C uhmos t'1tIL HNU
/>. - 6 ~ - e -I. u:sI'<--

'0.11:' - '\ -'.1"'1 C!>/
,\. S -. <511> - - - 'I'- '- e. 'lft1~.lI)' 0 />6 I • -

Montgomery Watson

q8-
StationNo~

..

•

Date
-I
.1

~-1

-
Time

-
98BPXLI

" 98BPXLI
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BP Exploration (Alaska). Inc.
UBERTY ISLAND waterl5ediment sampling' • -

FIELD NOTE FORM P"'cf I .~ '"

.6 '1orJ .'1'1 ~.., 10. 4, £,-z,,-,
'4. Latitude •

Longitude -/0
Northing -0 lo" ","SoP

.'
Easting 1,,0

YSI 3000T C-L
HACH 2100P. Turbidimeter -----
HACH. Colorimeter, 00 J l-R.
YSI 33, 50T'L-pH

a Depth to Top of Ice
b Depth to Bottom of ,ce~!~;~~~~~~~~~1~;~E~~~g§~~~~~~~====c Depth to Seafloor
d Ice Thickness
e looF~W~r:~~~~

f Depth to water:~~~d
9 Water Column[

ADD 7 feet to sounder reading

Montgomery Watson

q8-
Station No. 3iJ

Meters used.

. . --
Depth Temp EC 00 pH TUrbidity Salinity Temp (oC)

_tl 'c uhmos I,,!!II HNU oom for salinitv
/~;. -;> ? 3" -2-
?~.o -z. ?7~ 3$
~ ...- -? ?,c,"'~ ~~..
· -" 2~M<o ~~

e-~~:.- -z ~,= ~~· . , -z. "'''''''' 3$ I~ ..:: "
•. r: .. "- 7Lo= 33 I
;'c"o -z. z'""'" 33.... r/,:

. z. 2'_ IR... lq.h 7~5~ ;l. M'I'q -.:II ZL.$ ... I-
=J.a -0<- U= - 3' L
~.~ -2 z~O"O ~3 !
;-.&-. u -20 :U;- 3$ •
I~/ z. U.- "3 :
15·<> 2 2'7'-"'0 ...
lb.',:,'"' -2- .,...., :; .

JEo. (.., -" 2'4 CO" ~$

/; . -z. ?C,otro II,.::'{ ~.~ <.5'1<.510 ;Z.oM".' 33•
j, • -2 c7~~ • '3, .~

" - 2 US=- 33 \'''OJ. ;.
!fiU'~i~it _17I.~~~~_'MrId - _.-- .. -namenl

De •• '" Time Date Methods
98BPXLI :3 .1l WAO' I .", 0 :2.0 ,. 1 '.

98BPXLI J 0 WA02 I I .'" 01 "0
( . O"P £t7I '. :'~

98BPXLI,U2. WA03 ';l.' ·5 0;>::00 ..
,SjI,"'lI;,,;=C::.;;i..fi%~JJtiMlt~.!JtiE@l!iI1iAAJ'fH·~,~::,:-e-'~"'0,~':~1

Deoth Time Date Methods
98BPXLU.O SDO' 0' D -, 0""50 1-111/':1
98BPXU~Q. SD02 03 -"'3 ()2 :00 ' (
9BBPXLI J 0 SD03 08 fl.-q O~F!>l) . '-.
Dupflca1e

SD62.,(~ .-3- 03'10 X .. ------

98BPXLI 3 0
IComtneti IIat, II mWI] 'IiW. i FlJi5l§i~~f_W1M1t!.U!!ii!'IH,..;r;L~'8f!'ijJ'tC';t!'~'!\l"·~"""~__"·'_ ,.".~,~,. -.

,
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SP Exploration (Alaska), Inc.
LIBERTY ISLAND water/sediment sampling

FIELD NOTE FORM

Station No. 96·J,o AirTe~:ITl'~~i~==~
~nd

a Depth to Top of Ice
b Depth to Bottom of Ice

c Depth 10Seafloor·.~~~~~~~f~~§~~~~~~~~~~~~~~~~~~~d Ice Thickness Latitude
e Ice Free Water Longitude
1 Depth to Water Northing
9 Water Column Easling

ADD .7 feet to sounder reading

Montgomery Watson

Temp EC
·C uhmos
-2 =0-, ="""

-~ .' -z Z-C>-tJo
~.-

''7.~~ -Z- 2 ODD
1'1,0 -2- Z~-.,

-'7> .. - -2 or<>:>i ;.,..:

/S·o -l- ~'-c=

I: ,.
-~ ..

;~~:' -2.- 2(. :Co!'£)
.:~ -"- ,,-

~t:o -<. OM>

At'~ .;' -~ ""'"..... <> -2- 2

""""

tne8Surement

YSI 300, T·e-L
HACH 2100P, Turbidimeter
HACH, Colorimeter. DO
YSI33,8-T-l.-pH

Meiers used:

98BPXLI__ SOOl 01
98BPXLL _ S002 03
98BPXLI__ 8003 06
Duplicate
98BPXLL _ S08_1 (01)

Page 1





Hammer Type MANUAL .. --AUTOMATIC

StartadTIME '<7:q.;1~.( DATE ?/iefr;-s

Completed TIME ~/~Y::7:~:"'~:....~DA:T~E=":/J~fl~fo:f:8:::;
'I/r" WCL- ~o.12:E

/.3":Vac 7.:::> l:a"'P.M /LE
ZL,~'PEU :0 -UilZ,

Conditions -I'~ 't;;--€, Z/E;i1i.

Surface Elevation Datum

Hole Depth (Ft)

Casing Depth (Ft)

Water Depth (Ft)

Tome

7

t Instrumentation /,#<'U;

• c ..• ~ j • ~0 c ~ ~ .l' 0z .... e ~

~ ~ ~ - c •• E ...
• • iiE j • .~ t • ..E • E '6 '62 e Backfilled TIME AlA• • • 1 ;

"' '" '" E Eo: C co "

Date

DATE BY

1

-- 2

4

-- ----- ----j ----j ----j

&,0 _'" ft. Ii:>_ itL
3

3 -1111-,-+,_-1. r:----;-----------,,----,.---------';<'_ 5"'- . .::;,Id"~,. _J~-k« YL ~ __ ',</ /= .

~. ',:', ~_ k ,..~'i;"'; / -io-; .,A.lJ.. '
!~ ,

5

6

7

8-+141 I-:----;-----~-:----------

9

10

11

pn>jecti~-
_.
..-.""",,



1..-001_
. ,,:11 J ... -! ,,'", '-"'1"T" loo' •• ~. I '.:,...

, It

-,
/ ..

".. ,.:

. ' ....'--
'.

•
+-+-+-11-1-- 6

-_llME --tJlA.- --'DAtI!

o
BY

_ wt! L." 1 __

.",

v

...~.' ..
-.~ ,

,
'.

•

_...-.- ~. ' ..

..... "-:' ~~':""

_'.J..,;''_-'.a.:;,~.....'.;.'.L.,...;.,.l.''#:;''.l'.::,_.~L·;"·.l.J·· P.Oioot';Ctlc.l..rtH~~e·-~",~Ih;',l·, 1.:t!!: '.
• .' ..... ". M' __ ." .- ..' _._....., .

- - --l--J.-,.--I

L,
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D.<tt I
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111.1.
~

I'"

~ .

. ,
--

. - .. '

I ,'f, .. S.. //,C~ ;..J fa /u '1-1/"
'fcl f" ...~~ IU

- DopIh (1'1)--"._-"__ .=m-~ limo

! • ! ~! I ! -- tJ9~s Dolt

III j II :~i~·MiJJ-"~'~'''~''~TlIoE~:;:=r:'':D.<::tt~::::;:=-:BY===-
e.>s,t.' 1---I --~- ~ .~ .. := f

.~"-' 2
~ ~ .

_J---jf-".4-.+l ~- 3.-t'l"'i'H---------------

--- ..·..+-+-1-'-11-1

... - .- 4
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1'-
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1----I-!f-4-+-+-1 7

1.=1i~.1.~-J.1-~.1: •
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Location of Hole L/~El?"'1

'7tH:o (MU")

~
_ 0u-:ne Miller & ~ocl.~ .

_': .--. ,,' Arctic & Geoteehrical EngJneemg
':;ct.. RELD LOG

L/" ?' ';h'C.c: ..,., 7'.ec
"d ~~~.;::l~~t=E

..,.".... .... ,.~~~.t: ~ .,.u.:.J t:>_~ ... u /,.-c.

Conditions -3"'0 ?E; Ct..OJ,;;"

Rig Type

8ampIing Methods ..:V,,--,'~,,~S"-- _

HammerWt. and Drop ~-",'q.t:'~"-'_',,,;a,,-- _
~

HammerType MANUAL ~.~C

StartedTIME /2:IO/-v DATE ::/tZ'c-!1

eo"""etedTIME !>: 2?'/IK-! DATE 3bif8

Hole Depth (Ft) __

casing Depth (Ft) /'--

Water Depth (Ft)

Trne

Project: l/~7-rt

Job No. 7·h'~.·:

Contractor. p/~" .< ( L.7-4

DatumSurface Elevation

pi felIZ
z
J

Instrumentation .,I/t7.kr Date

DATE

.

BY

-.'
-~.-..

!
'= ;

- -1--1--1--1--

1- '6 ." 2 _.- 8-..t~-~-·1~'~("''';;·;::'_~:·=·:-:t:lA;;Ai/~· --;<tt'r=_-;:",::r~::.J.f.:::.=I7':Z·I.~;;·;:;; ;;-...:.......::\-.__ .c "'...", I'lL L",- _ • . oMw;
... - __~- _ S-V1j-1---j 1----'-'-------,.__.. v.-_-"-' _

l---jl-il~-- .t...._ ­
-+-I~+-~ - '0-

._. ---_ .._. -- -
,,-
-

~ l-..L.....J._L...L:,.'-'-..:-...L;<":'....LL.:......LJ,.. PrOject~"~Hdo~7~-"~~~"i'P:j!@':fl\ijj
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3-26-1998 le;23AM FRG1 [)I...JAJ\£ MILLER ASSl::X: 007 346 1636 P.l

"".25.199£1 6'1""" ff:.X HS[ '"' MAR 25'88 tlQ.~o .f~!'''' .01

......~.~,
r~· .

..... . ~L. .

..~ .. ·s
C,.e:>e,4 r7~
··~/U-~

~~.
--- ---- -----------

_.. -

itUIJ memo 161\ " at"'" . Z
PoS\oII-bW\dlaXtransm ,u.e'".- J/uA
rto~'" #f' ""Co. ,YrlK/ .......
[DO'"

C4B-BS84
_.,.... .

.
_.- - ...

Date: Man:h 24• .1998

To: Jdmy Couon
PBX: 564-5020
From: SteVe Stoll
Subject: UBERTY
Pages Following Cover. I

CommOlllS:

Auacbcd arc two sheels with Liberty sk&hcs.
The following ..... coordspointB you are Interesled in.
CUI1'CIIl Zone: AK·3

Transmittal Cover Sheet

»PoinlDUlDbcr.10201
Grid Nodbin&: ~9SS095
~:.1.28-39

Lelitude: 7ll-16-54

»Poinl mllDber: 10105
NorIblng: 5953376.54
Cou\'Crgcncc: ·1·28-02

LaIll1ldc: 70-16·38

DMA98-30
Grid EastinI' 306049

8cale I'al:lor: 0.999942732097
Longitude: 147·34-10 .

DMA98-02
Easllnl: 307357.18

Seale filoUlr: 0999942157796
Lon8ilUdc: 147·33·31

»Polllt Dumber. 10116 DMA 98-9
OrId NOl1Iliog: 5944702.00 . Grid Eastillll: 301770.00

Convcrpnc:c: -J.3ll-28 8cale fac:ior: 0.999944638807
LaIltudc: 7O-15-Ul.on8itude: 147-36-07

»PoIlltaumbcr: ]0126 DMA 98·14
Grid Northing: 5935909.00 Grid Easting: 296018.00
Comcr_ -1·32-56 Sca1e factor: 0.999947234682
1Adludc: 70-13-43 l.onPbrde: 147-3~5



~.25~ 1998 6f 10f1f1

FRCttI D..lAI\E MIlLER ASSOC 907 346 1636

.. X lEE '" MRR 25'98... P.2

Nom;
"ml~~ §lW'J.~~~
~, LOCATION BASED oN STATIOlf "tlELTA"

AND WCMC3 USS 812l!1, .
3, REFERENCE GPS F1l.£: EXlI319911
4. 'DATES or SURVEY:

MARCH 18-19, 1998.

f- II£tAll ...... 2

'o..A 11I1-I1l2
N &.953.377
E 307.357

.Sea

OMA 98-9
N 5.,.4.702
E 38\.7711

Beaufort

" PROPOSED F'IF'EUN£ ROUlE

DI4A 98-14
N S.935.811l9
E 296.1l8lI

- .-e" POt ~1IGH D- ..
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10 .. ' I R .... , •• ' ~ ·.'::.is''
•• ,,"." ••• ;tot .~;li.~Jl4:':

, ~ ". '::!1"

•

"

P.4/S

BP EXPLORATION (AlASKA) INC.

-•
•

UBERlY
GEOTECHNICAL

BORE HOLE LOCATIONS
PERMIT APPUCATION

SCAlE:
, •• 1.25 MIle

SHEEr:
2OF3

bsl3351.d{Jl
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MonlJOmtry' Walson SOIL WATER
4'OOSpenudRold /.

A~""'.. AK 99S17 ~
(901)248-8883 lAllonl., (liP)

Pil (907) 24S~;{ I~Pnada 8"1. AI
ATIN: Lynn OeGe (9D1)659-lJ -

AUn: Al K""l. !!! i

I ~
MW Job Number: H ~.

iH•
48-hour hotdln2 time !! - c._-s-pJtr', SIpII...., !b->-d. •• . . 'ti'lH~ill4i1'~8 c.ioI ........e' .' ~,J~~J,

.'
,;i, "", 'g,' '&,1Dlile ' :'SiimnIciID """ ' . ' ". ',,: :: -,!/}, . it"

nme MltrlJt CCIIlllllltil -;'+~;:/"
,

13-\"" l'2.-If'" 98BPXLI~WAOI6. W '1 V vi
'!> - I 'i' ....130 98BPXLl II") "WA02 L0 .2- y v
,>-1 ~ .......,0 988PXLI 0).. WAO] l>-' ';2.. V .......
1~-1'j IS~() 98BPXLI Q'1 WAOI ~

,. ...-- <./

?-rB 1/5'10 98BPXLlO"i' WA02 UJ> "2- V '-'"
'l. -I ~ Ita?:> 98BPXUO Cf _WAO] W ... ..... V

1-1~ J3~ 98BPXuI t( WAOI uJ 7-- v .....-
; -I 'i' 1'715' 911BPXLI 1<,( WA02 w "1- 1/ <---

,-{q D""b 98BPXLl100 WAO] w ""2.- <./ V

?~('1 K>(J-¢ 98BPXLI ~ WAOI '-" . 7.- ~ c./

1~ _('1 '" /<{O 98BPXLI 30 WAfJ2 0 -...- !/ c./

p

~~Iq b/5D 91BPXLI 3.e> WA6 'Z,; I ,1 1 f!~ '-" /lAp ~

1"'~I5'J -vI 10 98BPXLI 01- WA6' rJ \ rA ..... Pv\n .n

98BPXLI WA J

911BPXLl WA

1I.II""ul,htd b7: "'" !I'r;)DeliftIN Shil'l'ldVi~ • Al,blll ....,

n~ , N /"< -ftfftl.rd rOf ""borOl",.,. lryo, "". C...,lor TrmpIl'lIt""l "C .....atory Hotll1ed

n~ V_AmYIl Fa"
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rH"l: G.:l •~ ~'44H'I rLLUO£l'1 FI..R5I<Fi

aItiCbem saut-. LLC
-:. ••• (~ ....~.......'~'!tI!iIo ."

. ". • .:o{!1.'.1 "·,"=;,,-w • . : .,

P.4

NO

NO
NO

I~
~

YES
YES
YES
YES

IAre CuslOdv seals Dresenl on sarnDle colllaincrs?
I If "YES" iD1aa? N/A
: • lb. Chain of Custodv(~ lcaIed in Dlastic bsl!? YES rNO "\ 10 cooler lid?
'11S lI1e C-o.c """,olere?· Re1innuished by client: YES I NO Analvses marked off:

C-CJ..C .. DIbcr ,.",.'latiMtIacUIncaL -.n. anUar IIbIJIIliN!' 1IlImOI. Sjo:nedlte.=ived bv lab:

Did cooler arrive with shil>lliM document? ~ deli""...vr NIAl YES I NO
'Are Custody seals nreaent on cooler? YES (fO How manY? . Wbere?

Seal dale: Seal name: Intal:t'l NIA

:tIas the main I k been filled OUI ,Iv?' ~ NO
:" samoles are RUSH has notice been 21Yen? ~/ --vE NO

orooer Dreservaticm indicated on label(sl? ( YES NO
Did oH check' live indleated? (Volati YES NO
'"e lufficiCnl...!!!!!e!e volume for analvs..? NO
"-- JIUI1Dl.. in comainers? (s.. reference chartl NO

, a1111Ul1D1es within holdin~ times for tod analvsis? NO
:c all samole containers iulact? (i.e. not broken leskin•.•.) -y NO

!\to samoles individuallv """.ed ? ::li: r... NO
.... all volatile sanmlcs free «nea-sizc for warersl? (N/~ YES NO

iooin. COJlllliner (circle nne): ~ /Cool..,) / Box , Otber:
~o~marerial used (circle one): ( Bubb~ran) I Peanuts / Vennlculite I NODe
· fri2el'anticircle onel: C GelI"" Loose Icc I Otb.en / NOD.
'. J$ refri~erantfrwen unon rcceilll? ~T NO
:OOlertemo~~I): ".:i'I<:../~11 JrJd II."·~ IIl:b.sr 'c tn~ 'C
: • tAllI'Dg cbeck Cor QC> . /

!!".~ID~'Q.~iss~U~ed~iin~o~rd~er~of~~~~~on~c~-O-C~~:===========:f,~,,"~~--o;N~O~·~laced in riale areas of sonmJe contAiners: I~ NO

• i of' revlewer:,=--::-
rlbe any "NO" Items £rom d1edd1st above: '3a.WirCl oft(~.':'1~iYI\ih!!.l!\Y\~lt<~Iot~t~Z~\~:DO~'~OV\!!:l!c.~bc..~.~Z~?:¥IO~C<~I~1 e~IJ!;t~",,!
, ""oie<:;.-# ja -.::2"- r:)~-i<; ...r ",F"'",,,/, '~F.'v€..... ~<:: /!~ 'h...! •

~~l(OO~ ~~ § .

; ent contaCled: YES , NO "",N=/A:---:Dale::---'---",Nlame--o""r-pe-rson--""-ntoeted--:--------l

Iient illSlruclions or lCIi",o",ns::.token=",,-:--------------------1

.oJ the C-o.c in ...reemenl with samol.. recelved1

I ~I.ID'I: ( EZ'~N~O~~===~M~m~Ix~: ====tJ~~t!~~N~OW
Date SBJDDled: (INO # Containers: YES

ICLOGIN2.xLS AK025.00 lOY 3
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laltiW 0...
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\V

~N/AOAlIOmaly

...................................

Quanterra lllCOrporlIted - 'West Sacramento
PROJECT RECEIPT CHECKTJST

. 0"". .
• •.. samr~) 1.abcIcd by: ......•....................... : . : .. ..'

Tc~raRlre Record (in -Q:
COCI~ ...,N'--L$:; _

· Tomp pi""': -'ff:
· Amblciu Tcmr: l( c..r

,,
• pH Mc;asun:d:

•
Sbart Hold TIme ,....ilicad..: Slmplo R_Yin. ¢ NiA

w..a- ~N/AA

M<IA1IlfilllPm} tzFW
:~cdmpt"O sblp1lellt BCOIvcd iIllOOd c:oadllloa. WiIJI opproptilrcf\t"r-turos. 0001....... ud prosen.d.... 0 NtA

. ! .o AOomaly (-lco)fcn,n"OUII: 0 T....,....... _cd (1'C.6'C). OI'M_MA

,

CJ~N....,_~w\'11)~"*:5m loJ/: 50 -A
I'roJ~' CUMS ID): 1{I<f if ~ ProjC<t copied; _

\.OCa.l..tlr. lAC.;:..~...;;g,,--__
:. Dare~:~ TIme Re<o;vcd: lIl~"n· . -~

: Ddi~ by: /9-_1 ex,.... 0 ~-
f 0 Courier E.Ipms 0 OHL
! 0 While Couoo Deli.... 0 UPS

oOYer 1ho """"!<' (OTC) 0 llo-G<tl=
0Ibu: _

, .......-~- ......jQ .L ..... t;Io::.

<.,

j

•

I

.. '

!

U:ovo ~ rpo= bI,",,- UIo "N/A" I' ... 'PPllc<!>lo. Initial om! dare all "N/A' entries. QAI85 02J96 MeD

. i
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CAUAB-0981B4
'"""" EllYiro_tal Servlcls. Sacramento ­
"vorslck ~arialQ'.

.....nto. California 95605
&-560q Oate Received : 21 MAR 98 09:30

Delivered 8y :

Project IV.
EPA Case. RNA lot ; lCPMS !letaIs + K9

mn DoGoo!iJo
_1"1 l/a1;sOll ­
penarel Road

lrage, Al~ka,

248-8883

99517

Fax: (907) 248-8884

P.O. Number

Storage location

logged in by

.•

: W2E

: KGONYEA

II ond. ~eous(13) slllIPles received In good conditlon under
-ot-CusttidY. Delivered by Federal Express.,

•

m . Client's label info Oate/Time Samp. Containers

4-GOOI-SA 9SSPXlI02SDOI 01 IS MAR 98 22:10 12SCGJ
·0002-SA 988PXLI02Sllll2 03 IS MAR 98 22:30 IZSCGJ
·0003-5.1. 9S8PXLI02SOO3 09 IS MAR 9S 23:30 IZStGJ

4-ooo4-SA. 9SSPXlI09SDOl 01 IS MAR 98 16:10 IZStGJ
.·~4-M$ 9SSPXlI09SDOl 01 Matrix Spike 18 MAR 9S 16:10 Matrix Spike

D4-51 9SSPXlI09SDOl 01 Matrix Spike IS MAR 98 16:10 MatriX Spike Dup
.400S-SA. 9SSPXLI09S002 03 18 MAR 9S 16:20 lZSCGJ

·oo06-SA 9BBPXLI09SD03 09 Is MAR 98 16:30 125CGJ
·0007·s,I, 9S8PXl1l4S001 01 IS MAR 98 13:30 125tGJ
ooos-SA 9SBPXLI14SD02 03 IS MAR 9S 13:45 lZ5CGJ

...OOO9-s,I, 9SBPXl1l4SD03 09 18 MAR 98 14:00 125CGJ
1-0010-SA. 98BPXlI30SDOI 01 19 MAR 98 02:50 125CGJ
· -DOll-SA. 9SSPXLI30SD0Z 03 19 MAR 98 03:00 lZSCGJ

0012-SA 98SPXLI3OSD03 09 19 MAR 98 03:30 12SCGJ
,-0013-SA 9SSPXLI02SD6Z 03 IS MAR 9S 22: ZO 125CGJ
4-G014-SA 9S8PXLI30S06Z 03 18 MAR 98 03:10 12SCGJ

0015-SA 9BBPXlIOZNAOl 18 MAR 9S 21:00 500PBn
· 0016-! 9S8PXlI02NA02 IS MAR 98 21:30 SOOPsn
1-0017- 98SPXlI02NA03 IS MAR 98 22:00 SOOPSn
<-G018- 98BPXLID9WAOI 18 MAR 98 15:30 SOOPS.
· 0019-1 98SPXlI09WA02 IS MAR 9S 15:40 500P8n
· 0020- 98BPXLI09WA03 18 MAR 9S 15:50 SOOP8n
1-0021- 98SPXlII4WAOl 18 MAR 98 13:00 SOOP8.
"OO2Z-SA 9SSPXlll4WA02 18 MAR 98 13:15 SOOPS.
· oo23-S!l 9SSPXl130WA03 19 MAR 98 02:00 500PSn

SlllIPles not destroyed in testin9 are retained a maximum
of thirty (30) days u.less otherwise requested.

:< Manager:,



,,1 Client's label Info

.Al24-SA 98BPXLI30llAOl
'-0025-SA 98BPXL130WA02

0026-SA 9BBPXLI3OWA62
B4-0027-SA PBBPXLI02WA61

""'--

DateITI... SallJl. Containers

19 I!AR 98 01:20 SOOPBn
19 HAR 98 01:40 SOOPBn
19 HAR 98 01:50 SOOPBn
IB MAR 98 21:10 SOOPBn

Samples not destroyed In testing are retained a maximum
. of thirty (30) days unless otherwise requested.

: Manager:

TOTf=L p_~


