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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 comments 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 laboratory 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 “07.

We interpret “0” values from the BPXA laboratory to indicate less than a detection hrmt of 1 O NTU.

It is unreasonable to conclude thit theré would be “0” NTU 5in thc samﬁes - '
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 turbidity values may be biased low due to the interaction between particles

over time. Altematwcly, ﬁeld values may reflect thc presence ¢ ‘of tiny ice crystals that would exist in
- the field at sub-freezing tempcratures but not be 2 apparent in thc laboratory at standard temperatures
above freezmg 1997 field notes from thc leerty Island R_outt_: water qual:ty analyses note

comphcatxons wlth field turbldlty measurements due io ice formatlon -
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.
TS8S resulis may be biased low due to solute/solvent interaction in the manner suggested above for
laboratory turbidity. Most of the TSS results were very close (within 150%) of the reported detection
limit. Of the four values in excess of 200% of the stated detection limit, a consistent and reasonable
relationship with turbidity can be discernedfrom-both-field and laboratory measurements, QC data
reported by the laboratory showed good recovery of a spike sample at 60 mg/l. TSS, but data is not
provided which docoments accuracy of reporting within 200% of the detection limit of 10 mg/L.

2. pH below expected range.

pH data from the 1997 Liberty Island water quality sampling effort was in the range of 7.5 to 8.4,
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, 19959 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 March 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.
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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 corrected values of field and laboratory data for all samples. The corrected
table indicates a density instability in the water column at station 38BPXLI14, with water slightly
warmer and fresher (-0.5°C, 27 ppt salinity, 1021.7 kg/m’) underlying cooler saltier water (-1.0°C, 28
ppt salinity, 1022.5 kg/m®). 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 1 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 cohmmn.

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 inciude:

1. Section 1.1. Deleted reference to pipeline “shown in Figure 1. 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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1. 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 Ice 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 siations was identified by BP Exploration (Alaska) Inc. (BPXA} (Figure 1). 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 US, 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
confirming 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 performed this work under the direction of Mary Cocklan-Vendl of the Health
Safety, and Environment Department of BPXA. The BPXA Prudhoe Bay laboratory performed 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 ficldwork, under a separate project 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 findings; and
describes quality control established for this field effort.

2. MONITORING PROCEDURES

2.1 LOCATION 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.10N, R.17E., Umiat Meridian
through Foggy Island Bay and terminating at the proposed island. Sampling locations were established
approximately 1/3 and 2/3 the distance from shore to the proposed island (sample I.D. DMA93-14 &
DMA98-9, respectively) and at the proposed island pipeline riser location (sample 1.D. DMA98-2). A
fourth location (sample 1.D. DMA98-30) was approximately 600m NW of the proposed island DMA9S-
1). Sampling was conducted at these four (4) sites in water (ice) depths ranging from approximately 20.7
to 6.8fcet. 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 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 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 1 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 vehicie
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 seil 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 performed in the following order:

Locate station using GPS positioning

Bore through ice, measure and record distances from drill rig floor to ice

Measure and record thickness of ice

Measure and record distances from top of water in hole to top of ice

Measure and record bottom depth (depth to seafioor)

Conduct salinity, conductivity/temperature profiles

Collect sample for dissolved oxygen (DQ), turbidity, metals, and pH at each dlstmct stratum
Collect total suspended solids (TSS), turbidity (laboratory), BOD,, and TOC samples at each
discrete sampie point

5. Drive and retrieve 47x 2’ split spoon from surface to 2 feet below surface

10. Collect soil samples from 0.5’ to 1” for organic, metal, and grain size analyses

11. Drive and retrieve 47 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

14. Collect soil samples from 8’ to 9’ for organic, metal, and grain size analyses

15. Confirm GPS location and close out site

fO =IO A R W =

Station positioning (Activities 1 and 15) 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 4
small hook to catch the ice edge. The top of the “black™ sea ice was used as a datum.

Activity 5: 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 ice-free water depth
was 16.7 feet deep at the sampling location DMA98-2.

Activity 6: Conduct Salinity{Conductivity)/Temperature profiles

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

Activity 7: Measure Dissolved Oxygen Turbidity and pH at each sampling station

Dissolved oxygen (DO), turbidity, and pH were measured in the field, ex-situ, from samples taken at
each of the sampling points within the water column.. DQ 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 Turbidity, Total OQrganic 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 (BOD)),
trace metals, and total suspended solids (TSS). Samples were contained in 1-liter, nalgene plastic
bottles. Color and appearance were documented in the field note form for the site. Samples for turbidity
and BOD, were submitted to the BPXA BOC iaboratory for analysis. TSS and TOC 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,
totat 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: (1) 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 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, total organic carbon, metals, and finally, grain size
analysis.

Duplicate core samples were collected for all analyses at two stations (DMA98-2 and DMA93-30)
selected at random in the field.

Activity 15: Site close-out
At the completion of each site sampling effort, the field team leader initialed the form to confirm that all

field note form information had been entered. The final GPS location was recorded on the field note
form prior to leaving the site.

3. MONITORING 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:

Date Site Geodetic Lacation Sampled by
03/18/98 DMAIR-14 Lat: 70°13743" N Long: 147°38" 45" W BGM
03/18/98 DMAGE-9 Lat: 76" 15" 11" N Long: 147°36" 7"W BGM
03/18/98 DMA98-2 Lat: 707i6° 38" N Long: 147733 31" W S8
Q3/19/98 DMAS8-30 Lat: 70"16' 54" N Long: 1477 34" JO" W 88

BGM = Bonnie McLean, MW
S8 = Sharon Sadlon, MW
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311

BPXA BOC laboratory conducted analyses for turbidity and BOD,. 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:

Laboratory Analyses

¢ 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) waler field measurement field aliquot na n/a
Dissolved Oxygen waler field measurement field aliquot n/a n/a
Turbidity water field measurement field aliquot/ n/a immediate
EPA 180.1 500 ml. HDPE nfa 48 hours
Temperature water field measurement in situ nfa immediate
pH water ficld measurernent field aliquot n/a immediate
BOD, water EPA 405.1 | liter HDPE n/a 12 hours
Total Suspended Solids water SWA 160.2 500 ml HDPE Held at 2- 4'C |28 days
Total Organic Carbon soil SWA 4151 4oz Clear Wide Mouth Held at 27 4°C |28 days
Arsenic (As) soil, water  |SWA 6020 4oz Clear Wide Mouth Held at - 4°C {6 months
Barium (Ba),Total ionic soil, water |SWA 6020 - Held at 77- 4°C |6 months
Chromium (Cr), Total soil, water  |SWA 6020 Held a1 2°- 4°C |6 months
Lead (Ph) soil, water  [SWA 6020 Held at 2"- 4°C |6 months
Mercury {Hg) soil, water  |SWA 7471 -CV “ Held at 2°- 4°C |28 days
Volatile Organic Compounds  soil 8260a 2a0z Clear Wide Mouth Held at 2°- 4'C |14 days
Semi-volatile Organic soil §2706 4oz Clear Wide Mouth Held at 2°- 4°C |14 days
Compeunds
Grain Size soil ASTM D-422 L polyethylene bag n/a indefinite
Particle Size soil ASTM D2487 1 gal . bag n/a indefinite

3.2 ANALYTICAL RESULTS

Tables and figures documenting results are provided at the end of this section. Table 1 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 stze analysis. Table 4 is a
summary of the analytical results for soils and water. All laboratory and field data are included in
Appendices.

321

Field measurements showed temperatures of -1 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 oxygen ranged from 7.4 to 11.0

Sea Water

Turbidity field measurements ranged from a low of 6.12 NTU to a high of 17.6 NTU. Turbidity
laboratory measurements ranged from a low of O NTU to a high of 11 NTU. Field turbidity may have
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been affected by ice crystals.

All BOD, results were less than { mg/fl (the laboratory reporting limit). Total suspended solids ranged
from a low of Iess than 10 mg/l to a high of 74 mg/l, 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 mg/L to 0.0551 mg/L. No chromium, lead, or mercury was reported
in any of the water samples. -

322 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 mg/kg 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 mg/kg across the pipeline alignment with a coefficient of variation of 33%.
Chromium averaged 12.2 mg/kg across the pipeline alignment with a coefficient of variation of 41%.
Mercury averaged 0.035 mg/kg across the pipeline alignment with a coefficient of vanation of 78%.
Lead averaged 5.36 mg/kg 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

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 Tablé 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-based threshold
criteria (ET) for use in ecological risk assessmeats at Superfund sites. The ETs are intended to provide
technical information 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 SQQB 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 1ssuing
state certification for USACE Section 404 permits. 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 2 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 tevel is established at either the 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 untformly below the PSDDA screening level criteria for all
components shown in Table 4 except 4-Methylphenol (p-Cresol).

Risk-Based Concentrations (RBCs): EPA Region III has calcolated separate carcinogenic and non-
carcinogenic RBCs for various pathways of ingestion or inhalation. The lower of the two 1s presented in
the RBC tables published by EPA Region III which are updated and distributed semi-annually. The
varions 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 RBC's for diesel range organics.

Liberty Island sediment results are uniformly 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. DOCUMENTATION AND REPORTING

4.1  FIELD DOCUMENTATION

The field team leader was responsible for maintaining 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 Island Route Opage 7
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4.1.1 Field Loghook

Logbooks and data forms are necessary to provide sufficient data and cbservations 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 forms 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-of-Custody Forms

The purpose of chain-of-custody procedures is to ensure that the integrity of samples is maintained
during their collection, transporntation, 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 B. '

4.14 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.

415 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 finmly 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 Profject Sample Location Sample matrix Sample
98 BPXLI 2,9, 14,30 SD=Sediment 0l=primary
WA=Water 6l=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 liguid sample container. After the sample was collected,
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pertinent information, such as sample identification number, date and time of sample coliection, sample
collection method, description of sample, and any field measurements (temperature, salinity, turbidity,
etc.), were recorded on the field note form, 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 | 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, PARCC 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. Performance goals were specifically related to indicator quality control (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. '
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Accuracy and Precision Criteria

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

Total Suspended Solids 20 80-120

Total Organic Carbon 20 80-120

Grain Size n‘a n/a

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 B0-120

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

Compounds Benzene 21 Benzene 70-130
Trichlorocthene (TCE) 4 Trichioroethene (TCE) 57-132
Toluene 21 Toluene 71-129
Chiorobenzene 21 Chlorobenzene 72-128

Semi-volatile Organic Phenot s Phenol 28-110

Compounds 2-Chlorophenol 50 2-Chlorophenol 22-110
1,4-Dichlerobenzene 27 1.4-Dichlorobenzene 21-110
N-Nitroso-di-n-propylamine 38 N-Nitroso-di-n-propylamine 24-110
1,2 4-Trichlorobenzene 23 1,2.4-Trichlorobenzene 32-110
4-Chloro-3-methylpherol .33 4-Chlaro-3-methylpheno! 35-112
Acenaphthene 19 4-Nitrophenol 29-127

“4-Nitrophenol 50 24-Dinitrotoluene 51-112
2,4-Dinitrotoluene 47 Pentachlorophenol 41-133
Pentachiorophenol o . 47 Pyrene 43-135
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. Qperation, calibration, and maintenance were
performed by personnel properly trained in these procedures.

52.1 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 Notebook of the calibrator.

522 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.
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53 DATA VALIDATION SUMMARY
DATA YALIDATION SUMMARY

Thirteen water and fourteen sediment samples were collected March 18 and 19, 1998 and submitted to
three laboratories for the suite of analyses summarized in the following table.

Laboratory _ Analysis Method

Prudhoe Bay Laboratory BOD-5
Turbidity

Quanterra Environmental Services  Mercury EPA Method 7471
Arsenic EPA Method 6020
Barium EPA Method 6020
Chromium EPA Method 6020
Lead EPA Method 6020

MultiChem Analytical Services Volatile Organic Compounds EPA Method 8260A
Semi-Volatile Organic Compounds ~ EPA Method 8270
Total Organic Carbon EPA Method 4]5.1
Grain Size
Particle Size
Total Suspended Solids EPA Method 160.2
Hexachlorobenzene* EPA Method 8081
Hexachlorobutadiene* EPA Method 8081

* - Hexachiorobenzene and Hexachlorobutadiene were analyzed using EPA Methed 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 Jaboratories: MultiChem Analytical Services (MAS) of Anchorage, Alaska, and Quanterra
Environmental Services (Quanterra) of West Sacramento, California, In addition, data were evaluated
for conformance 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.
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Figure 2
Arsenic Concentrations in Sediment
by Sample Location
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Figure 3
Barium Concentrations in Sediment

by Sample Location
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Figure 4
Chromium Concentrations in Sediment
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Figure 9
Total Suspended Solids by Water Depth
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1TE1
Sample Fran Checklist

Liberty Island Pipeline Routes

Water and Sediment Sampling

Identification

Latitude

MATRIX |FIELD PARAMETER: ANALYTICAL PARAMETERS
g
=] ﬁ F\a -+ §
[ s - ~
. JEEERE < € & . @
g LB Gl 8%« ~ & <% § §
g w2 F & a ol opy ™ E o a N, s+ =
. ela = Farll - 3 P i moeQyR B
T Slify EEEYREBI I L Jixas 3
Sampte Borehole = Ea'g:g E%Eﬁggog E%%égé %
g2 e cFEEASRaSe & 2 Sf252 &

?_..- pH

98BPX1I09SD3

Tam

)

98BPXLI14SDO1 (1)

DMA 98-9

701511

7013 43

147 36 07

147 38 45

3f 18,!93

3/18/98 -

98BPX.1028D1 (U1) | DMA98-2 | 701638 [ 1473331 3/1898 | 2210 | X X | X| x | x] x| x
98BPXLIO2SD2 (03) | DMA98-2 | 701638 [ 1473331 | 311898 | 2230 | X X [ X x| X x| x
O3BPXLIOZSDG2 (03] DMA98-2 | 701638 | 1473331 [ 3/18/98 | 2220 | X X | X} X | X] X | XX
98HBPXLIU2ZSD3 (09 | DMA98-2 | 701638 | 1473331 | 3/18098 | 2330 | X X | X] X [ X] X | X
9SBPXLINOSDI (01) { DMA 989 { 701511 | 1473607 | 3/1898 | 1610 | X X | X| x| x
9RRPXIIWSD2 (03) | DMA 989 | 701511 | 1473607| 3/1898| 1620 | X X [ x| x| x

X X | X] X | X

IR

X X
98BPX1.1145D02 (03] DMA 98-14 | 701343 | 1473845 | 3/18/98 1 1345 X
98BPXLI1451D03 (09) DMA 98-14 | 70 1343 | 1473845 [ 3/18/98 | 1400 X{X]| X |X| X X
98BPXLI30SNDO01 (01) DMA 98-30 [ 70 1654 | 14734 10 | 3/i8/98{ 0250 ] X X ]|X] X |X] X X
98BPXLI30SDO2 (03] DMA 98-30 [ 701654 {14734 10 | 3/18/98 | 0300 | X X1X| X | X] X X
SERPXLI0SD62 (U3F DMA98-30 | 701654 (1473410 | 3/18/98 | 0310 | X X | X]| X |X| X X | X
98BPX1.I30SD03 (09] DMA 98-30 | 701654 | 14734 10 | 3/18/98 | 0330 | X X [ X! X 1X| X X

revised 9/4/98



Table 2
Water Quality Parameters
Liberty Island Pipeline Route

Water and Sediment Sami]ini

g |E & = = 2y

*g a ‘f-;' 5 & g o e

3 e |E]e|8 [E - 5 | <

g | al|lw |8 |s= = &% 2 z | 2

= (& |88 (B (~{Blw2 °© | E

= = | 8 a o] B2 2 2 g

Rk 2l g1y le 0 Y -y g > =

Borehole g e £ 5 £ & g %- cIRE g E 2% =

Station Sample | Number | Date |Timel& 8| &| £ ﬁ ,?_E slael & &8 8 fa) o] T A E ﬁ

98BPXII09 [WAOL |DMA98-09| 3/18/98 | 1610 1.0 | 17 16 [ 52 | 118 8.6 | -2 1327 10257 | 25050 | 74 | 7.7 (133

98BPXLIY |WADZ |DMA98-09 3/18/98 | 1540( 1.0 | 17 16 (521183 10.0| -2 |32 1025.7 ] 25050 | 72 | 85 | 84

98BPXLI0o |WAO03 [DMA9B.09] 3/18/98 [ 1550| 1.0 | 17 16 | 52| 11.8 | 141 -2 |32 1025.7 | 25050 | 6.9 | 74 | 125

98BPXLI30 |WAOQL |DMA9E-30| 3/19/98 | 120 | 1.2 (211|199 49| 162 | 88 | -2 [ 33| 10266 | 26500 | 73 | 96 | 84
URBPXLI30 |WaA02 [DMA98-30] 3/19/98 | 140 | 1.2 | 21.1| 199 | 49} 162 | 12.8]| -2 | 33| 10266 | 26000 | 7.6 | 9.7 | 11.7
98BPXLI30 [WAD3 [DMA98-30{ 3/19/98 | 200 | 1.2 {21.1 | 19.9( 49 162 | 16.87 -2 1 33| 10266 | 26000 | 76 | 9.6 | |28

BT = Below Top of Ice
Note:
1. Millero, F.J. 2nd A. Poisson. 1981. International one-atmosphere equation
of state of sca water. Deep- Sea Research, Vol. 28A, No. 6. p. 625-626
2. Salinity in Parts Per Thousand (ppt) converted from percent (%)

MONTGOMERY WATSON Page 1 revised 8/18/98



MONTGOMERY WATSON

Table 2
Water Quality Parameters
Liberty Island Pipeline Route
Water and Sediment Samplin

Station

Total Suspended Solids

Sample Depih (BTI)
Sample Depth above
Ocean Floor (ft)

Lab Turbidity (NTL))
Total Crganic Carben
Arsenic (mg/L)
Bariurn (mg/L)

P Mercury (mg/L)

“a

O8RPXLINO |WAODL | 8.6 84 <1 11 12 74 <02 | 0.0200 | <.01 <.01 <.0002

93BPXLINO {(Wa02 | 11 | 5.9 |<1| 7 1.2 34 <02 | 0.0218 <.01 <. <.0002

93BPXLI0O? |WAD3 | 14 | 2.9 | <1 11 L2 43 00202 | 0.0254 | <.01 <01 <.0002

98BPX1I30 |WAOD1 | 881 12 |[<1]| O 1.7 <10 0.0206 | 0.0179 | <.01 <01 <.0002

93BPXLI30 {WA0Z | 13 [ 83 |<1] © 1.2 10 0.0226 | 0.0175 | <.01 <.01 <.0002

98RPXLI30 (WAOD3 | 17 | 43 (<1} 6 1.2 17 0.0213 | 0.0195 <.01 <01 <,0002
BTl = Below Top of Ice

Page 2
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TABLE 3

Grain Size Results

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

Very
Mediurm Fine Couarse Coarse Medium Very Fine

Borehole Depth gravel Gravel Sand Sand Sand Fine Sand Sand Engineering | Frost

Sample ldentification L.ocation (ft.) (4.75 mm) {(2.00 mm) | (0.850 mm) | (0.425 mm) | (0.250 mm) | (0.106 mm) [(0.075 mm) Class Class
No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200

98BPXLI02SDO1 (1.0) | DMA98-2 | 05-1ft. 100 100 100 100 99 99 94 Sil, ML, Fa
98BPXLI02SDO2 (3.0) DMA, 98-2 2.3t 100 100 100 100 99 29 94 Silt, ML F4
98BPXLIN2SDO3 (9.0) DMA 98-2 8-9 ft. 100 100 99 98 96 92 87 Silt, ML F4
98BPXLIOOSDO2 (1.0) DMA 98-9 0.5-1 ft. 100 100 100 99 98 83 62 Silt, ML F4
SERPXLI095D02 (3.0 DMA 98-S 2-3 11, 100 98 97 95 91 86 79 Silt w/Sand F4
93BPXLI09SDO3 (9.0) DMA 98-9 8-9 ft. 98 97 96 94 85 74 58 Sandy Silt, ML| F4
98BPXLI14SD01 (1.0) | DMA 98-14 | 0.5-1ft. 99 99 99 o8 95 88 59 Sandy Silt F4
98BPXLI14SD02 (3.0) DMA 98-14 2-3ft. 100 100 100 100 98 93 87 Sily, ML P4
98BPXLI14SD03 (9.0) | DMA 98-14 8-9ft. 96 94 93 83 41 15 83 SP-SM NjA
98BPXLIOSDO1 (1.0) DMA 98-30 0.5-1 ft. 99 99 99 99 98 97 87 Silt, ML F4
98BPXLI305D02 (3.0) DMA 98-30 2-3ft 100 100 100 99 99 98 a1 Silt, ML F4
98BPX1L1305D03 (9.0) DMA, 98-30 8-9 ft. 100 100 100 99 98 96 90 Fat Clay, CH P4

All Sampies = PI (Non Plastic)




TheoE 4
Summary of Analytical Results and Benchmark Criterla
Liberty island Pipeline Routes

Water and Sediment Sampling

{(all data are % by dry weight)

[m] - | E o
r = = -2z gl o8l g ® ] s
gE 88 g & 33 s | @ 3§ | 8 o8 13
€sl £s g g % E.| 2 2/E | g §E 53
c5| 55| s 5 =8 o Bs s £z | & g | B3
= = £ o ] - E 0§~ e
£8| E8 E| 3| E3| B8] %Y o B 8% 3| x28 s°F
Analyte units =3 52 s s zE Bl 38 2| S 88 g3 & &
Percenthc'lsture 'PE_BC_ENT 0.0000| 0.000] 18 41! 28.728| 5947 20703 04| - | - | - - -
Total Metals (SW6020 & SW7471) o _ ~ b -
Arsenic " IMGma | o188l 0.250] 3.3052) 11.2429{  5.506) 2.123| 38.560| 25| 67| 507.1| 700 23] 82
_____|Bafum o IMG/KG | 0.0275] 0.125| 23.4768| 86.1714 44.824| 14.668| 32.723] -- - - -1 5 500 | -
Chromium i IMGKG 0.1073| __0.250| 5.4262| 27.4382| 12.229| 5.000| 40890 -~ | .. | - | - " 78,000 81
llead _IMaKG 0.0062| 0125 22282 138698  5358) 2.777) 51824 05 66| - | 860| 660/ 47
" IMercury . MoKa 0.0037] _0.025 ND| 00852  ©0.035| 0028 77.617| 0.02] 0.21] 1.5 2.1 21 0.15
Volatile Organic Compounds (sw8260a) - . S - ] ]
~11.2-Dichlorobenzene luema 2.000) 2.000 ND|  ND 19 37| 350| 7.000,000] 340 (3}
__[1,3-Dichlorobenzens . lue/ka 2.0000 _ 2.000 ND, ND 170 1241] - | 7.000,000] 1,700 (2)
11,4-Dichlorobenzene B IUQ!KG 2.000| 2.000 _ND ND 26| 190! 2e0| 27 000_ 350 (2)
11,2,4-Trichlorobenzene UGG 6.000 6.000]  ND| ND 18] - | e4| 780000 -~
____|E Ethylbenzena e UGIKG 20000 2.000| ND ND 10 27| 50 ?BQQ__QQ_(_) _(ﬂ)(_)_(?}
_____IHexachlorobenzene (SWB8081) (1) tUG»’KG . 2.0000) 2000,  ND ND 23 168l 230 A
Tetrachlorosthene . UG/KG __|" 2,000 2.000] " NO| " NOI 14 T102] 2100 12,000] 530 (2)
____|Trichloroethene UGG 2.0000] 2.000 ND ND| 160/ 1168 1600|  58,000| 1,600 (2)
_ [Xylepes UG/KG 20000, 2.000] ND NDj 120 - 160 320 000 ==
Serm volanle Orgamc Compounds (_WBZ?Oa) N ) N T o ___l
_TAcenaphthene _ _ IUG/KG | 21.000[ 21000 ND| __ND 63| | 630 4,700,000 1,100 (2)
" IAcenaphitylene " TuaG ™ [" 19000 19000  "NDI""NO; . 64| - | e40) - [ -
____|Anthracene ke | 22.000| 22.000, ND{ NDL . .0 20| 30| - | 1300/ 23,000,000
—___|bis- (z-ethylhexyl)phtha!ate ___lueKaG 31.000] 31000 46| 560| 189.4286 164 4998 86.84" 20 3100 13_37_’0_ - 48,000
. IBenzo(aanthracene” " juGma _ | 27po0| 27000l MDY ND\ oy 0 0 20, 450) - | 4500] . 880 -
____lBenzo(a)pyrene__ uGKG 23.000/ 23000 ND| 92| 6.5714] 245880| 374.17] 20| 680| 4964| €800 88| 430 (2)
. _..|Benzo(b)fluoranthene CMGKG | 29.000| 29.000 ND;  ND oL 0 0: 20{ 800, - | 800D 8ao| -
_|Benzo{k)fluoranthene _UG/KG | 36.000| 36.000; r_»zg}___ ND: 0] 0 0. 20{ 800) -- {3000i 8,800
Benza(g,h,i}perylene UG/KG T a7.000| 37.000, ND ND| OJ 0 0. 20 540 -- : 5400: -- -
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Summary of Analytical Results and Benchmark Criterla
Liberty Island Pipeline Routes
Water and Sediment Sampling

{all data are % by dry weight)

B
35 - al % (]
2o 2] 2 3 - &
o 8 @ R £ E W
g9 & - o - E 5
e 3 o g ] 2 2
QQ fa o
Analyte 5 = L1 E &
Benzaicacid \UG/KG | 150000 150.000] __ND[  ND| - Of 0 'O 1op| 400| - | €90| 310,000,000 -~
___|Benzylalcohol N UG/KG 32.000{ 32.000 ND ND_ O O 0l & 25 ;_____,__Z?-J., 23,000000) -
_____ |Benzyibutylphthalate UG/XG _ | 37.000; 37000, _ND| _ ND| 0 O "0 20| 470| - --__| .16,000,000(11,000 {2)
Chrysene _ UG/KG _ | 27000 27.000| _ ND|  ND| 0 o .0 20 670) - | 6700/ 88000 -
____ |Dibenzo{ahjanthracene UG/KG__ | 38000  38000|  ND| __ND| O  _ 0 90 20 120, - | 1200 ._.8Bg -
__ |Dibenzofuran Lo_aNeKe | _21000 210000 ND| _ ND & O 0] 20| 54/ - | 540| __310,000| 2,000 (2)
| Diethyl Phthalate o |VeKG .49.0001 43.000 ND| __ND, 0 0 _ 0 "200 s7;_~ | - | 63000000 630 (2)
____|2,4.Dimethylphenol | UG/KG _ | _ 19.000| 19.000 ND| __NDy O 0 0 6 28 - | 80 - .
—____|Dimethyl phthalate UG/KG 42,000/ 42000] __ ND| __NOD| o _____ @ 0] 20/ 160| 1168/ - | 780,000,000 = -
. |Di-n-butyiphthalate IUG/KG_ | 28.000] 29.000 ND ND o Q| ___0[ 20/ 1400/10220| - 7,800,000 1"_90_0_12)
Di-n-octyl phthalate __. IUG/KaG 36000| 35000 ND{ ND| O, O 0O 20{6200) - | - 1,600,000] -
__ |Fluoranthene UG/KG 23000] 23000 __ND| ~ ND| 0] O 0] 20| 630| 4600| 6300 3,100,000| 1,400 (2)
.. |Fluorene _ ) . UGKG 24.000| 24.000 ND| _ ND o o o 20| 64| - 340 3,100,000| _ 540 (2)
__|Hexachlorobutadiene (SW8081} (1) IUG/KG 2000/ _2.000 ND| _ ND 0l o "o =20 29| 212| 290 8200 -
__._.. |Hexachloroethane . UGIKG | 23.000] 28.000{ _ ND ND 0] .96 ¢ 20| 1400| 1022014000 45,000| 1,000 2
_|indeno(i 2,3-cd)pyrene . UG/KG | 36.000 36.000 ND ND| 0O ol 9 200 69 - | 5200 B8O -
___|2-Methylnaphthalene _HUGKG 20.000| 20.000 ND 1) 67857 11.5770; 200.1 20 67 - | €70 - -
2-Methyiphenol (o-CrESQI) o HUGIKG ] 20.000) 20.000 ND| __ND; ] T | I 5 200 - | 72 3,800,000) -
4-Methylphenol (p-Cresol) 'UGFKG._____%_QQQ 22.000 ND|  280° 31.6429| 752898 237.84| 20| 120| - | 12000 = - N -
__ :Naphthalene _ - JUGHKG ] 210000 21.000) ND| ND ¢ 0 Ry 20: 218 -- | 2100 3,100,000| 480 (2)
- n—NnmsodlphenyIamme . UGKG _25.000) 25000,  ND|  ND 9. .0 o) 12! 28 181 220 130,000 -
_|Pentachlorophenol CUGKG ~ 35.000| 35.000i  ND|  ND; - al 0 0 61[ 100 504 690 5,300 -
___|Phenanthrene ) UGKG ____ZQ_QQQ 24000  ND| 33;  8.8571 14 5964 164.8 20; 320| - 32000 - | 1,100 (@)
______l_:_'he__nq? UGKG | 19, 000‘ 19.0000 ND - 38! 2.7143) 10. 1559 37417 200 120) &76) 12000 47,000,000 -
- |Pyrene UG/KG | 29 000 29 000 . ND| ND: 0 N 0 0: 20@_ 430, - ?300__ 2,300,000 660 (2}
Total Organic Carbon (TOC) (E415.1) MG/KG Ei.mo: 0.1 0.42 6.5 23057 1.6941f 73476 01 - | - - .
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1. 24
Summary of Analytical Results and Benchmark Critaria
Liberty Istand Pipeline Routas
Water and Sediment Sampling
(all data are % by dry weight)

- - &) a4 F| 5 3 o )
- O au :—=. = —y = - = § &
) BE| SE g ¢ 232 5 2 33 3 2
£2l £3%| & go E | & P/[E | g §E 53
£Ec E € £ E o 8= =| £| 3 = g w5
3.8 38 2 8! @ a o .2 ..o_ Sl Q E M O .~ -
£ES) E3) E|  §| E3| B $%| o B 85% 3| =288 28
£ = £ £ a Q W
Analyte units 5 =3 = £ gl o3 = 4wl = g3 n81§
Total Metals (SW6020 & SW7470) _ | N | 1
Arsenic MG _ 0.0114| 0020,  ND| 00226| 00097| 0.0108/112575| - | -~ | - | -~ | 0011 0036
|Barium e mMeA T 0.0013|  0.010[ 0.0175] 0.0551| 00252] 00098| 38.932| - | - [ -~ | | 28 - |
__ |Chromwm — MGL___ | 00084 0@fo]  ND| __NDI o of _ O - | | %[ . SN
. _|tead ~__  ____MGL _ | 00007 0.010 ND ND Lo 0 0 e e e . | 0008
Mercury. . AMGA. | 0.0001 _ 00000  NDj _ NDI___ O _ 0 O = | - | - | - | 0023 0.0011
Suspended Solids (E'160 2 ff'“ IMG/L_ | 10.0000| 10000] _ ND| 74| 21.0769] 214727 {0188 - | - | -~ | = |~ | "
I
e e e ama et o e e et m———— - - —— N I . - e e
Total Ovganic C Calbon (TOC) [E415 1 ) IMG.-’L j_ _ O.SQO_C_II ~_0.500 L1y 1.7] 13231 I 0.1833| 13.852 - e -- 1 B
I
S E S OO I _ ——— - I S N o
s mbo —_ _T e ———— e RS- S — R ——— N S PRI I U P e s
- ___|Not Applicable or Not Available | |MG/KG |milligrams / kilogram | SRS NN (NSRS (VRN SN L R B
UG/KG |micrograms / kilogram v | MG |miligrams /liter | TS WSV R SN SR AU (N N AR
- e i 1 _ND not dﬂeﬁied above the rﬂPO"“"'Q firnit i_ —— e
Footn G l i I i i
_{t __Analyzed mth an altemate method to achleVe lower de_tection kmits for comparison lg_ESDQA criteia, | _ N ) N
{2) |Ecotox vahie assumes the fraction of carbon in salt water sediments is 1%. | ] ; | |
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APPENDIX A
Field Notes and Logs



‘

".'.'!l

Montgomery Watson ' BP Exploration (Alaska), .
LIBERTY ISLAND water/sediment samplir.
' as - FIELD NOTE FORM
StatonNo. (O 2 AirTemp[ [°F__ |Date %] 14 790
Wind}5« Crew M&L@Gﬁ#&:&,ﬂtﬂ.&lﬁ{w
L Sky Start Time[19:20

a Depthto Topof ice] 4 Z |Description Giceriy ‘J:,s.u.a

b Depth to Bottom of ice| 9. 3

c Depth to Seafldor] b ] i 4

d ice Thickness| ft, & [Lafitude | PQ- - X

e lce Free Water} =21, & |lLongitude “4F =B R

f Depthto Water{ &, 2 |Northing | 5985276 SY AL

g Water Column| 2.7 |Easting | ~ 2~T 3ST .18 - ASH

ADD 7 feetto sounder raadtng

Depth _Temp EC DO pH 'Tu_rbidlly Salinity |[Temp (0C)
(feet) °C uhmos ng]!.i HNU ppm | for salinity
2(0 -2 A 72U == —Z
25> -z ZLLon =5
2L 2 -7 Ve P na) L=
Y < L 2r
* 6.3 - Teoan 3z
ZrT - & T o
Tl - B EZe A _ =& -
T 2 l\oamxe | 0% L 2.3 3z _ a0
> e - 7 e ?..;5 — —
bt -2 TLAT 2%
poc” -2 | Fom 2z 1 1
et -z ZLa £z {
. -z Flerd S i
s -~z el s \
£z -2 2crn 3> \
/6, “2- Zeew? _ 3 LA
(R0 -2 lzeaw | 8 F-1 65 3 1l 2z 1 o
5= Y/
LT - SR eaacd oot to:bomb depth measurement
Dep Depth Time Date Methods
SBBPXLIC 2. WAO1 4 51 o0 12000 | 3h8/i% ] Boawls o 2140
9BBPXLI_O T WAD2 - /8.0 2030 | | Garebo
'9BBPXLI_0 2 WAG3 22.5 | X2:00 N
l-m ey, -: de i : P - e 1
98BPXLI_© 2 SDO1(01)
98BPXLI_& 2 SD02(03) 9 -3 22t Ap
98BPXLI_0 2-SDO3(06) ga 23 0
Duplicate ) S
gmkr.|015057-1(c3) o-1 [22:20
- TR —— R

Meters used

Y51 3008T-C-L
HACH2100P Turbidimeter S(OATY STD remdr. £.20 way
HACH, Colorimeter, DO , t®&

YSI33,5-T-LpH , STD. (41>

mwwpawu« . STO . 4ty

Page 1



Montgomery Watson
_ Station No. 22 02  Ait Temp Date
Wind Crew

B8P Exploration {Alaska), Inc.
LIBERTY ISLAND water/sediment sampiing

FIELD NOTE FORM pg e F2>

[ 2R

DepmmTopofbe" '

a

b Depth tc Bottomofice| %, =

c Depth 1o Seaficor] * 2 (o

d lce Thickness Latitude
e ice Free Water Longitude
f Depth to Water Northing
g Water Column Easting

ADD .'{_feet to sounder reading

Depth | Temp EC DO
(feet) °C uhmos b J1 % HNU ppm | for salinity
e -Z L ron R -2
/A -Z Lo ez ]
P -z Zeare s2 Ji
e -Z Elcre s i
/‘/. = -z Z oo == !
23 -z Zeemo| 9.1 L& 161z > ] O¥rs1
1% T -7 2o AEN -
=723 -z P e 2z
s ~Z LI 52
(2.0 —Z. ZL I EFA i
4 -2 FlovD re.
. P -2 ) k-
L - 2.G8ED -
- -z Tatan 3
2.z ~Z ZLasD ot e
[WetorSamplots) =« ~sonsaie T e AT eeeeand Tl ootAo bomb depth measurement

Depth Time Date Methods

98BPXL!__ __ WADI

98BPXLI__ __ WAD2 =

98BPXLI __WAD3

' A ; B e el L e, N '
Depth Time Date Methods

98BPXLI__ __ SDO1(01} '

98BPXLI__ . SDO2(03} )

28BPXLI__ _ SD03(06)

Duplicaie ' o ——r — —

__8D6__1{01)

QBBF'XLI

Meters used

YSI 300, T-C-L

HACH 2100P, Turbidimeter
HACH, Colarimeter, DO
¥8i 33, S5-T-LpH
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Montgomery Watson \ ib BP Exploration (Alaska), Inc.
% LIBERTY ISLAND water/sediment sampling
Q<€ FIELD NOTE FORM
Station No. m Air Te - 2.9 92 Date -\8 - Y&
L. e AN R
a DepthtoTopofIce L, 4 |Description
b Depth to Bottom of lce| 1. (»
c Depth to Seaficor{ 2.1, ¢} ___
d lce Thickness! %, 2~ |lLatitude O -l ~58
e ice Free Water| {7, Z |Longitude 747 S8 ~%
f Depth to Water| & .+ |Northing —
= Water Column] f¢f. 2 |Easting A7 3% 7-{8
({D-Eg.;f t 1o sounder readin : _ _ _
Depth | Temp EC DO pH | Turbidity Salinity |Temp (oC)
{feet) °c uhmos V’Asl( HNU __ppm__| for salinity
21,0 | -2 | 25050 Ciel of 3z | 2.0
20.5 v . - - ;
oo | = X ]
19. > r "
9.0 " o _ \
8 | - 178 [ £.5 [[ze \ LIS
1% 0 3 : I
175 - ' J
17.2 : < . '
1.5 . r
! b O «! " _ L
[543 H + 6:5 '797/ g,q v A G
17-0 " + ! J
4.y . ,
rq . O ’ " e t
13.0 K fe 7.7 7.9 {13 .5 & -2 io LA 0%
Depth Time Date Melhods
98BPXLI 09 WADT 12 0l® (B0 |~ Rowub® ot Sguhta Shmtia
98BPXLI 09 WAD2 - 1€ | (G0 | 348 .
Igaar-'xu _QE{_ WAG3 /%5 | 1550 | 31 2 v
98BPXLIO4_ SDO1(0N) -l |[bjo |31 5SS 187 %7
98BPXLIC a_ SD02(03 12-3 b | 218 P
98BPXLIO A sma(@%ﬁ 2 -G PENEED WV
Duplicate - e ————
98BPXL)_ __ SDE 1(01)}-5/!4""“

Meters used: Y51 3006 1-C 300$T-C-L e @3 s-ra J;. m«rs
HACH 2100P, Turbidimeters $2.7 = &i.4
HACH, Colorimeter, DO, L&
YSI33, STipH 1Y srp =~ | 447

Mﬂ-ﬁ-\\\ belay me o ‘7

Ootarn

Page 1 : %90(\



Montgomery Watson
Qg-
~Station No. { ﬁ

Demh to Top STice] o0

BP BExploration (Alaska), Inc.
LIBERTY ISLAND water/sediment sampling
FIELD NOTE FORM

\
o5 7

S 1%
Sacres

Date
Crew

b  Depth to Bottom of Ice Z:i'_:-,'*—.
¢ ).+ Depthto Seaficor| ya. | ~ =
d lce Thickness 5:] Latitude 0~ 1™~
e ~ ice Free Water| _2_% |Longitude {49 2% -4S"
1 Depth to Water]| £, 2 _|Northing Eg 3 S50 70D
J Water Column{ 2.2 |Easting X =)
D.7 to sounder reading
Depth | Temp EC DO pH | Turbidity Salinty |Temp (oC)
eet) oc uhmos | ~7L. HNU ppm | for salinity
0 - b - wb@ < Sem— %? ‘-" - i m
0% | ~I N0 o1 [17- Lo 2 e <o |
Wws | —, D —— 7 | =065 -5 hr
.o O [ 28050 B 4| g | 17- 22 -0 c2-
» AT Depth Time l%a:s Melhods T -
>, 9BBPXLL &1 T . T Qg
27 9BBPXLiJd-WAD2 - 1. [ H\S (349 ﬁ
saepxuwmfv Bla | ——
Depth Time Date Methods
988PXLI_J 4 SDO1{01) S [EXEYEE oSS BT o x U
.- 98BPXLI / ¥ SD02(03 S RETTSEN
. 98BPXLI_; ¢ snosjgs‘.oq G | (D (2 — R
Duplicate
98BPXLI__ __ SD6__1{01) -
T, |

Mslers used: .

VS 300K C.L
HACH 2100P, Turbidimeter J

.Hl'b

& C-AQM&M i

S%.1 s ot T &4 sTS.

i

HACH, Colosimeter, DO, LR
YS! 33, S-T-L-pH

Becktmasn 1

%M.‘

& ST . "“7 s
J

)i.

&



BP Exploration (Alaska), Inc.

Montgomery Watson _
a8 LIBERTY {SLAND mrate':,;sEeclime;nthEa;;g:;:;:;&al
g5, . L LD NO
StationNo.  ~0)  AirTemp| =%~ |Date 34;‘) 198 Fs
wind|l 7 £ Crew e L.
Sky| cf. Start Time ao Yo
wel 3E] - L ¥ - TP R _-"7‘" o -. LR Ii LA "P o i " L T
a Depth to Top otice|] “9.% Descnptlon l—'r.gm :.e.h nd
b Depth to Bottom of ice i{a
c Depthto Seafloor| >8 & |70 /. 38 N 2 M 0. LT
d lee Thicknessi &, 9 Latitude = - | %’F_s;l( .
e lce Free Water| J¢, , 3 Longitude | fd=» -3¢ —/O :
1 Depth to Water] &, < |Northing %g S oty ASS “
] Water Column| >a. 2, jEasting oo o
ADD .7 feet to sounder reading i
Depth Temp EC DO pH Turbidity Salinity |Temp (oC)
ieet) °c | _ubmos |rgllse HNU ppm__| for salinity
e | -2 Z#cro 33 =2
FE O -2 = - -3 ]
s¢.5 | ~2 Zea s x3
| &Y. O it 4 LC L0 33
vl ] ~2 | Z¢cxe TS
pENe) -Z ZC e TS5 |
T vl —= 2& 220 33
. O -2 L) ) 33
A s/ | -2 2o |Rirl 26| 7T 2599 v zx !
) -Z ZLem 4t T FE i
el - Z oy S 2 !
= w2 -2 2. oo 3
rixd -2 24650 zx
2%-& -& Z TN xs
8. -2 2 Fars | %
JE. & - & &6 oo . , I
- /T - ZC oo 157 7.3 | 7.50/7. 5] 2067113 33
iy 2 | Zvoel ’ . )
e — 2 P Y or ] ; . %3 \
Depth &4
98BPXLI S O WAO1
988PXLIL3 O WAO2 £ Wil
QGEPXLIJ_Q WAQ3
98BPXU 2 & SDO1(01)
QBBPXU}_ £ SD02(03)
98BPXil 3 3o 2 _ SD03(0E)
Dupiicate
988PXLI T 0_SD6 2-1(01’)

YSI SODoT-C-L

HACH 2100P, Turbidimeter e
HACH, Colorimeter, DO . , -

YSI 33, S-T-L-pH
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Montgomery Watson BP Exploration (Alaska), Inc.
LIBERTY ISLAND water/sediment sampling
FIELD NOTE FORM

Station No. §6-30©  Air Temp Date py2%?
' Wind Crew
Start Time _
a Depth to Top of lce Description
b Depth to Bottomn of lce
c Depth to Seaflcor|
d lce Thickness Latitude
e lce Free Water Longitude
1 Depth to Water Northing
g Water Column Easting
ADD .7 feet to sounder reading
Depth Temp EC DO pH Turbidity Salinity {Temp (oC)
{feet) °C uhmos % §  HNU ppm | for salinity
| Ao -2 | Zlero 33 | -7 -
Jo.” -2 26 52D - >3
y ' P4 T -] 33
2y, 2T - 2 ¥ oo a2
Ve =4 - 2 & oo zTY
—» i -2 lzzcser | 7.6 12 |2 .20 33
/5.0 -2 | Z2coes _ 1 =3
£ = ~z | 2¢om _ x>
S -é,_ Lo T ] . N SE . R
R -2 2¢ 02> 3% o
Ao -2 & oo 33 ]
1l s 1 -2 | >coom z3 ]
.0 -2 | 2¢sme z3 f
G 5 -2 | Ztoee E3 v
[FaterSampiots): e A o SR saEaad Aioot 10:bomb depth aneasurement
Depth Time Date Methods . )
98BPXLI__ __ WA
98BPXLI__ __ WAD2 =
98BPXLI_ __ WAQ3
sdimentSample: %::“l T
98BPXLI__ __ SDO1(01)
9BBPXL!__ __SD02(D3) = s e
98BPXLI__ __ SD03{06) ‘ I .
Dupiicate
98BPXLL_ _ SD6__1(01) - - —

YSI 300, T-C-L
HACH 2100P, Turbidimeter
HACH, Colorimeter, DO
YSI33, 5-T-LpH
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Duane Mllier & Associates Projact: _ L ZE= Hote No. =
Anrgfgf;:mmm JobNo. F17%. = 7 Total Depth _ = ="
Contractor: o mno.oon £250) Operater _4Y”  loggedBy &
Rig Type el =
y £ r— Eg- b
LocatonotHole/eg=ms L& <= acwy Sampling Methods ¥ =%
Hammer Wt. and Drop _=%2% 220
Hammer Type MANUAL - AUTOMATIC
Y2 p 219/ ca
o3t pecs o BE Started TIME_Z 42 £« DATE _ﬁﬁ_f;
.37 Dast 7o Bt IE Completed TIME /2374 _ DATE _24p/28 -
oy A o D ]
A G Hate Depth (Ft) -7
Conditions —/7f, €, LL£4% Casing Depth (Ft) 4
Water Depth (Ft) yd
Surface Elevation Datum Time /]
- instrumentation _4/£%/% Date
ta} 2 .15 ]
s{8| &l ¢ g R E]
= c
%‘)- é’ -g- : g 3% g - % ‘E :
sla|5| 218188 3 15 & |3 pacmeaive_ad DATE BY
zLOf,uu_ 12 il _ / 207 - b <t o /el ) P
s zéfye.fy'eséq-/-’fr Lpter m-—-——a—{,g. PLEL b %
oadt Lidad Lo, ”W;é Czo/zwf%?i' 22
__________ 2 M‘r £ etorsd ‘a- ,&{M -
g ] }fb"— -3 . A /
3= PR
_________ A 50~ % AL /_f-?) /A’éacc ../z;r' G panssinet Sorse
o 7
..... 4 - l‘ '|:'_ m.—;—yé /r?"-f,\—/ﬁu if{,o
.................... ) 5_ ';t.
................................ S R - — /{l
||
. 6 /\
7— /
5 _é
ojar| # /6 116 .r;'é';* ﬁ 5/47’/#1_\ “:r/';f@ QAY, s, 8.0 % 8.4
2 9 — L7 w N eair
5 / .
10 @ e,s’ © 2323 s&afea, M
L
11—
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S-26- 1998 B:22M FROM DUANE MILLER ASSOC 887 346 1638 P.3
SENT BYiXerox lelecopier Y020 ¢ 3-20-B0 ! 5:38 BOTES9E54~ 907 346 15368 &

Dvi 93

— bu_ulﬂlhrlam,- Pojoct :_tu-‘_g:-v Hole No. _ '.
h REWw oG T e A Tou Dapen ___ 3.3 o

Contractor: T 1 1va Opwrator ~=~°~*~Lowodbvf ST
— AL

SRRt A bl atiTrwe Rig Type 2 '-c: P 14
. wa g . Samphng Methods ___.2 _”_:-'- tsa:n--:-
o R Hurnmer Wt and Drop TADF TS
' Haramec Typs  MANUAL AUTOHATIC ~

Surted L]y P pate /f MAILSY
. compmwamivg £ 45V oare /3 Mot

vl To 48 Rwll, Fa0z 118 | Hole Depth (Y
v.nflrf. "'ﬂ M‘f; 1 :';.]n' R
Wiato« Dopth (7

Sutece Clevation !Z‘Q pm Cu Ty T ‘n'm
irmrumentation LG
3

H

N BB 1 —:@r&m« ey w; wva-m-ﬂ--ddj%g
- _._,,.__.} '-c_-!:-.._!; __n‘i‘— __.ﬂf .:. m _‘-_’g_. > .-:\. LN l?_ —_— e e
S —— ;‘_.7_ T ——— —— S——— _%‘——-ﬂ—-—-——q— .

a U Gwsﬁﬁ__ {;,5“ e .
g A -1 1‘*'}' Rark 5;52;; Qi

Qrepiclog

il

£ ] semple Deet:

]

SR :.P

LATE qg{»qrb <] ;chee Driven

124&35__ ‘ . 2.% ..3.0 Tt (2.8 ol hyvpo
]y | ; a al B Chvous fﬂi: %’ doedd L pdow-
1 __::',_*_. 7% B ! (P8 b B » R M - Lot F

1. N }—Fﬁ#, mﬁ- T _ _
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St 1990 Ot iFM FROM DUANE MILLER ASSOC 937 348 1636 P2
SeNi #YiXorox lelpcopior Y020 ¢ 3-20-09 ¢ §:37 ! BOTREORSDE~ 007 546 183638 3
pute F5 1
Duane Miller & Associetes  Project _LBESTY I-bloﬂo St

Arctcd Goctechrical Engineerg 4 4/c, . 2% Yotat Dapth __ .5 . "

Loeoa Coursctor Dt JOAXO  Operwtor Suath Lapged By g /Ao
Fig Type ,Qhe-'n’
LocetonofHow [0 £+ € ~f Lot Ohh 96-1¢ sameng bictoods 33 521 c}_“w_ <5
Sy, zﬂ?‘fﬁ?,rn" " Hrmemes Wt and Drop _3_‘-0* 30
(nutgh 74025, 33L) . HemmerTyps  MANUAL AIJTDMATIC
' swwaTE_( 2130 Py DATE
Cormplesed TIVE 2:30 Pt pare 1B MmARSS
—
- W‘MW "lr)
costiors Pk fo o 44 m-a!'.'.ﬁ" e 4y’ casrg oo 0 |21.0
Suteca Bvasien.  —RTF__ Outern 2, Gurore Tme | {0
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] Duane Miler & Associates Project: {227 Hola No. _Z8:.20 S
AHI?:; f;c;echmca! Engineerng Job No, =76~ > Total Depth & _// p
Contractor: 2454 = w78 Operator _~L Logged By Sl
) Rig Type Skl
ion of H BERT o
Location of Hole ! f_'E,/ Sampling Methods Z=
?5'50 (Mw} T -
Hammer Wt. and Drop 5% <
|
Hammer Type  MANUAL ATTOMARC
7o Started TIME_/ 270 ~< DATE _I/f5 <w
o 3 BECL T Ioc ) - . 5 - .
o o el o T TE Compieted TIME 3' E7 A paTeE _2/5/58
e el To eVl Hole Depth (FY) I |
Conditions - 397, 7€, £LF e Casing Depth (F) —
Water Depth {Ft) _ //
Suriace Etevaton ___________ Datum Time -
= Instrumentation _{A&s" Date 4
al gl . ®
s|&|&lsE 52 ||2
o ..g_ B 2 ?} - EI E £
£ e lopl & {a] § |
§ 8 § n-% gl s lg g3 Bacldzuedma_wf‘f_ - DATE - BY
g0 hew | #1612 2 // ' 5-{’_ - Cwden S/ el u‘/?’mce }_{h‘wr ewﬂ’béﬁuz— LRI
z 1 A/ A jim “/"AA P . R -y
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Comments:

Attached are two sheets with Liberty sketches.
The following are coords points you are Interested in,

Current Zone: AK-3

>>Point pumber: 10201 DMA 98.30

Grid Nosthing: 5955095

Convergence: +1-28-39
Latitude: 70-16-54

>>Point number: 16105

Northing: 5953376.54

Converpence: -1-28.02
Latitude: 70-16-38

>>Point number: 10116
Grid Northing: 5944702.00
:-1-30-28
Latitude: 70-15-11

Grid Easting: 306049
Scalc factor: 0.999942732097
Longitude: 147-34-10

DMA 98-02 :
Easting: 307357.18
Scale factor: 0.999942!57796
Longitude: 147-33-31

DMA 98.9
- Grid Easting: 301770.00
Scale factor: 0.999944638807
Longitude: 147-36-07

>>Point number: 10126 DMA 93-14°

Grid Northing: 5935909.00
: -1-32-56
Latitude: 70-13-43

Grid Easting: 296088.00
Scale factor: 0.999947234682

. Longitude: 147-38-45

_______
— e ————
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'+ COORDINATES

S~26—1998 10:24AM
MAR.25.1998  6110PM ﬂ”'x HSE £

BUARE ZONE . NAD 1627,

2. LOCATION BASED ON STATION "DELTA"
AND WEMC3 USS 8120, )
3. REFERENCE GPS FILE: EX@31958

4. DATES QF SURMVEY:
MARCH 1B—19, 1998,

Beaufort

DMA 98—0

N 5,844,702
301,770

E

DMA 9814
N 5,835,009
£ 266988

PROPOSED PIPELINE ROUTE

FROM DUANE MILLER ASSOC 9@7 346 1636

MAR 25798 £ .656Nn .6.562 02

DMA 98-38 BCRTY ISLAND ST
N sos5095 LN Y
E 306,848 /

® /
. Boma se-p2

N 5953,377
E 327,387
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APPENDIX B
Chain of Custody Records
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Monigomery Watson
4100 Spenard Road
Anchorage AK 89517
. (907)245-8883
Fax {907} 243-888
ATTN: Lynn DeGe

SOIL

Aitn: Al Kekls

iMW Job Number:
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CESSION #1 _ej,l l"3\5' 51

* T NAME: A_nggla, % (Vatson TOLAB(:&de)@qQZEB :

+GED-IN BY ( {sign): ¥z
recelved: 3 /0¢d Chienit's Cooler ¥ (' any): e
the project for: __ACOE? _ YES g NO) NAVY? YES [ Eg — __
Did cooler arrive with shipping document? (Hamd delivery] N/A]_YES | _NO
{Are Cusiody scals present on cooler? _ YES ¢ RO How many? Where?

Seal date; Seal name: Intact? ' N/A| YES NO
jAre Custody seals present on sample containers? ‘YES NO |
V. If "YES®, intact? — N/A| YES | CNOY
_ 5 the Chain of Custody (C scaled in plastc bag? YES /NO Taped o cooler lid7] YES N

Is the C-O-C complete? *  Relinquished by client: YES /NO  Analyses marked off:| YES NO
C-0-C or viher reptessntative documeacs. leners. arstior stippivg waol. _Signedfreceived by lab:i YES NO
_i the C-O-C in agreement with samples received?

Sample ID's: / _NO Marrix: ESO | NO

- Date sampled: 7 NO # Comtainers: YES | CNO> |
Has the main logbook been filled out properly? : ‘ NO
‘W samples are RUSH has notice been glven? / NO
~_proper preservation indicated on label(s)? YES NO
Did pH check verify preservative indicated? (Volati YES NO
"~ e sufficient sample volume for analyses? % NO
.. _samples in proper containers? (see reference chart) - NOQ
* all samples within holding times for requssted analysis? XES | NO
€ al] sample containers intact? (i.e. not broken, Jeaking...) ‘ NO
are samples individuaily bagged ? NO
Are g]] volatile les free (<pea-size for warers)? YES NO
~ ipping connainer {circle one): o —— oler’ / Box [/ Other:
Type of packing material used (cirele one):  CBubble Wrap) / 'oam Peanuts / Vermiculite / None
" frigerant (circle one): Gel I Loose Ice / Others / None
.. 35 refrigerant frozen upon receipt? @E NO
Sooler temperature(s): #2: 3.7 °C

*2] S_f N ﬁé 2% 81 6, % °C

' e tagging check for QC:
se ID's issued in order of appearance on C-0-C; YES NO
~laced in appropriate areas of sample conteiners: @) NO

+ 1 of reviewer:

cibe any "NO™" items from checklist above; 54w1 7 F Tims pa Labef = = Z\\00, mr_oc,-zaro,alleuc ettey

*’/a ~ 5 d~‘f'r5uf' afélmch ,uo-é F'ue_ aQ

Ooc;\

; ent contacted: YES ! NO /N/A Date:__ Name of person contacted:

lient instructions or actions taken:

ICLOGIN2.XLS

AKO025.00 rev 3
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. D Al;omly (HesM/comments; [} Temperature exceeded (2°C-6°C)

a—‘,....__, -

Leave °° spaces biank. Use "N/A® If not applicsble. laitial and date alt "N/A® enetics. QA 185 02796 MCD

o .z
v s 1

1

] m“:—-ﬂ:aa:&: = . _,_.]
f Quanterra Incorporated - West Sacramento
: PROJECT RECEIPT CHECKLIST
_ Clien}lﬂame: ‘ , A*Z!M Lgs: _50 -2
. Projeét # (LIMS IDY: q 3 Lf ' Projéct copied:
- Locntgm(s): . ﬁM‘ 9‘6 | . lnitials Daie
" Dute Received: B-2=AY__ Time Recsives: LYo - wy~¥ ( -
. Delivéred by: [ Federat Express [ Aicbore '
: f [ Courier Express [} DHL
; - [ White Cotzon Delivers ] ves
: [ Over the coumer (OTC) [ Go-Getiers
Custody Seal Status: ?.hyct [] Broken WA
. Cusiody Seal Number(s): l'?‘fS"!} QY S22 ’
" Shippihg Comainerts): [ Quuniera (RGPt ] NA
Terperature Record (in *0):
cocy Nk
" Temp Blank:
. Ambicin Temyp: g{
- pH Measured: [} Yes [ Avomaly g\m&
i-ampl%wmmhy: P P
; Sampld Laheling Chacked BY.  ....ocv.iveinnernnsreracanncaonsnes
Short Hold Time Nesificallon: Sample Receiving # NIA
o Wet Chem N/A
Metals (Filt/Pres) éﬂ/‘a
1Y Compleie shipment reczived in good condition, with appropriste £
7/ \=mperatures, eontainers, aud preservatives. [J WA \ / - V

L
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. CALLAB-0%8184
sarra Environmenta] Services, Sacramento -
"‘varside_E arioy

'wmanﬁo, California 95605 '
-3-5600 : 21 MAR 98 02:30

Date Received
mn DeGeorge Project ID
mery Wat<on - EPA Case, RMA Lot : ICPMS Metals + Hg
it P.0. Numb
‘ - -
rege. 2% 99517 : rmher
Delivered By :
Storage Location : W2E
24B-8883 Fax: (907) 248-8884 Logged in by : KGONYEA

) and agueocus{13) samples received in good condition under
- -Custggg. De*iv%rad y Federal Exprasg?

ID : Client’s label {nfo

4-0001-5A 588PXLIC2SD01({01

0002-SA 98BPXL1025D02(03 I8 MAR 98 22:30 125CGJ
-0003-SA 98BPXL.102SD03{09 1B MAR S8 23:30 125CGJ
3-0004-SA $8BPXLI09SDO1{01 18 MAR 98 16:10 125C6J
a.”a04 .M$ 98BPXLIDSSDOI{01) Matrix Spike 18 MAR 98 16:10 Matrix Spike
34-58 98BPXLI09SD01(01) Matrix Spike 18 MAR 98 18:10 Matrix Spike Dup
. .4008-SA 58BPXLI09SDO02(03 18 MAR 98 16:20 125C6)
0006-SA 98BPXLI09SD03{09 18 MAR 98 16:30 125CaJ
0007-SA 988PXLI145D01{01 1B MAR 98 13:30 125CGJ
0008-SA 98BPXE 114SD02{03 18 MAR 98 13:45 125CGJ
+-0009-SA 988PXL114SDO3({09 18 MAR 98 14:00 125C6J
$-0010-SA 988PX.130SD01(01 19 MAR 98 02:50 125CGJ
0011-SA 9BBPX1.1305D02(03 19 MAR 98 03:00 125CGJ
0012-SA 9BBPXLI30SD03(09 19 MAR 98 03:30 125CGJ
+=0013-5A 988PX1 J025D52{03 18 HAR 98 22:20 125CGJ
+-0014-SA 988PXLI30SD6Z({03 18 MAR 98 03:10 125CGJ
0015-SA 98BPXLIOZNAQL 18 MAR 98 21:00 500PBn.
- 0016-SA 98BPXLIOZNAO2 18 MAR 98 21:30 500PBn
§-0017-SR 98BPXILIO2WAQ3 18 MAR 98 22:00 500PBn
1-0018-SA 98BPXLIDYNADI 18 MAR 98 15:30 500PBr
- 0019-SA 98BPXLIDOWAD2 18 MAR 98 15:40 500PBn
. 0020-Sh 96BPXLIDSWAO3 18 MAR 98 15:50 500PBn
¢-0021-SA 98BPX(LI14WAO] 18 MAR 98 13:00 500P8n
'-0022-SA 98BPXLI14WAD2 18 MAR 98 13:15 500PBn

© 0023-58 98BPXLI30WAO3

Date/Time Samp. Containers
18 NAR 98 22:10 125CGJ

19 MAR 98 02:00 500PBn

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

't Manager:




I e D PO A LA GRS WD S, [ Y 7 =]

o) Client’s label info Date/Time Samp. Containers

" _J24-SA 98BPXLI30WAOL 19 MAR 98 01:20 500PBn
1-0025-5A 98BPXLI30WAQ? 19 MAR 98 01:40 500PBn
0026-SA BBRPXLI3OWAG2 19 MAR 98 01:50 500PBn

Be-0027-SA PBBPXLIO2WAGL 18 MAR 98 21:10 500PEn

Samples not destroyed in testing are vretained a maximum
- of thirty {30) days unless otherwise requested.

Manager: E

TOTAL P



